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FOREWORD.

The following report of the proceedings of the Harrisburg
Chestnut Blight Conference is distributed with the compliments
and best wishes of the State of Pennsylvania. The numerous
papers and the discussions thereon co;ntain ma;ny new and
valuable ideas. It is believed that the ultimate worth of the
Conference will lie in the fact that it brought home to the east
ern United States the truth concerning a most serious tree dis
ease, and started discussions and a new trend of thought which
must evolve real benefit for the whole people. If the Conference
can produce a better understanding and higher appreciation
respecting the value of trees, and of one tree in particular, its
calling will have been of great public benefit.

The officers chosen by the meeting take this last opportunity
of expressing to the Governor, the Chestnut Tree Blight Com
mission and the Delegates from the States, their sense of hig~

appreciation for the honor conferred upon them in being invited
to preside over the deliberations of the Conferenc~. They also
have hopes that information may be found in the following pages
which will incite greater intereRt in the earnest work now being
undertaken in Pennsylvania and other States to prevent the fnr
ther spread of this serious and destructive Chestnut Dark Dis
ease.

lIa.,.IaD4,

~~l

I
(I)
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OFFICIAL CALL FOR CONFERENCE.

Tt::Ie Official Invitation for the Chestnut Tree Bark
Disease Conference, issued by the Governor

of Pennsylvania.
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Map of Pennsylvania Sbowing Infectl'd ZODl'S and l'l'rcentaKc,

1. Bucks, Mont~olllery, Chestpr '. 1I1'(awllfp and I'!li!ndp]nhill ('ountips, 80 pl'r
cent, 2. Pike, ~lonroe, ('arbon, :-iortbamptnn. LehlKh\ Hprks, Lancastl'r and
York cauntil's, 50 pH cpnt, 3. \Vllynl', Lackawanna, ~Tyoming. Luzerne Co
lumbia, !\lontour. ~ortbulllhpriand, ('nion, Rn~·dpr. Juniata. l'crr~', Daujlhin.
Schuylkill, Lebanou, CumbHland, Franklin and Adams counties, Hi per cent.
4. From the western boundary of thpsp countips to thp quarnntinl' Jillp indicatl'd on
the map, the infe('tpd trees arP ('stilllotpd at 1 to :; IlPr c,'nt.



COMMONWUI;TM OF PENNSYLVA(llIA

THE PEN NSYL.VANi'A .. ,'
CHESTNUT TREE BLIGHT COMMISSION.

The call issued. by the Governor, in which he urged the im
portance and necessity for prompt and concerted. action in com
bating the Chestnut Hark Disease, included the following.
statement:

''In 1911, the Pennsylvania State Legislature passed a bill au
thorizing the Governor to appoint a Commission of five citizens
for the purpose of thoroughly investigating the Chestnut Tree
Hark Disease which is rapidly destroying the clJestllut trees of
tlJe C01llmonwealtlJ. The Act placed. an appropriation of '275,
000 at the disposal of the Commission for the investigation and
scientific study of the problem, and more specifically to ascer
tai~ the exact extent of the blight, and to devise ways and means
through which it might, if possible, be stamped out.

The Commission was appointed. in June, 1911, and, after or
ganization, began its work immediately by sending a large force
of experts into the field. The reports of these experts together
with the results of the work of the pathological staff, wiH, among
other matters, be presented for discussion to a Convention called
by the Governor to assemble at Harrisburg, February 20th,
1912.

In order that the other States not yet touched. by the blight,
but certainly in its line of advance, may realize the seriousness
of the situation, the Governor, who is much interested, has called.
this Convention for a consideration of ways and means, in the
hope that the States may be aroused to action and be ready to
meet the invasion at the.ir borders. Pennsylvania's problem is
now or soon will become the problem of .Maine, Vermont, New
Hampshire, Massachusetts, Rhode Island, Connecticut, 'New
York, New Jersey, Delaware, Maryland, Virginia, North Caro
lina, South Carolina, Georgia, Alabama, Mississippi, Tennessee,
Kentucky, West Virginia, Ohio, Indiana and Michigan. Active
co-operation of the States is essential. The attendance of a
large number of Delegates is respectfully urged."

(7)
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COMMONWEALTH OF PENNSYLVANIA

PROGRAMME
of

THE CONFERENCE
Called by the Governor of Pennsylvania

. to Consider Ways and Means

for

PREVENTING THE SPREAD
of the

CHESTNUT TREE BARK DISEASE

February 20 and 21, 1912

THE CAPITOL

Chamber of the Houae of RepreaentBtlvea

HARRISBURG PENNSYLVANIA

An office for reglBtrtltlon and Information will be opened In one of the
ante-rooma of the Houae of RepreaentBtlvea. and It la earneatly

requeated that all delegatea and gueata ""III
promptly reg later.

(U)



(10)



PROGRAMME

OPENING SESSION

Tuesday, February 20, 2 o'clock P. M .

.
ORHANI7.ATION OF THE CONFERENCE.

1. Call to Order and Addres.~ of 1Velcome to Delegates ([ltd Vi.~,;t·

ing Friends, by the Honorable John K. 'i'ener, Governor of
Pennsylvania.

Election of Permanent Chairman for the COl/ference.

Election of Two Sec1·etaries.

Designation of Official Reportcrs.

Appointment of a Committee on Resolutions.

2. Response.~ to the Governor's Address by Delegates on Behalf
of the States Represented.

3. UHistorical Review and the Pathologica.l Aspects of the Chest
nut Bark Disease:'"
A discourse and illustrated lecture by Dr. Haven Metcalf,
U. S. Department of Agriculture, Washington, D. C. (Dr.
Metcalf's paper will summarize the record of work to date,
and present the leading pathological features of this tree
disease.)

Many of the lantern views will be shown for the first time,
having been especially made for this occasion.

4. "Can the Chestnut Bark Disease be Controlled?"
By Prof. F. C. Stewart, N. Y. Agricultural Experiment
Station, Geneva, N. Y.

(11 )
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5. "How Further Research May Increase the Efficiency of the

Oontrol of the Ohestllut Bark Disease."

By Prof. W. Howard Rankin, Cornell University, Ithaca,
N. Y.

6. "Recent Notes on the Chestnut Bark Disease."

By Prof. H. R. Fulton, Division of Pathology, Pennsylva
nia State College.

7. "The Possibility of!L Med·icinal Remedy fm' Ohc.'Itnllt Blight."

By Dr. Caroline Rumbold, in clrarge of the PCIIIIRy]vania
Ch£'Rtnut Tree Blight Commission's Lahorntory.

8. "Trcatmcnt of Ind·ividual Trees':'

By Prof. J. l<'ranklin Collins, U. S. Department of Agri
culture, 'Vashington, D. C.

9. General Discussion.

EVENING SESSION

Tuesday, February 20, 8 o'clock, P. M.

1. ((Ohestnut Culture."

An illustrated lecture by Prof. Nelson F. Davis, of Buck
nell University, Lewhdmrg, Penna. In this lecture Prof.
Davis will exhibit the value of the chestnut trees as a source
of food (nuts), and outline the progress made in the new
American industry, chestnut cultivation.
The insect enemies of the chestnut, and the methods of COIl

trolling them will be shown.
Many of the views have been especially prepared for the
occasion, and will be 8110WII for the first tillle.

2. Gell em1 J).i,·wwo~i(}n.

- ..
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MORNING SESSION

Wednesday, February 21, 9 o'clock, A. M.

El,ADIUA'l'ION '\'"}ll) CON'l'HOL OF TIlE UIIEt:;'l'NUT
BAHK DISEASE.

1. "The Pennsylvauia Programme."
By Samue.I B. Detwiler, Executive Oflicer of the Pennsyl·
vania Chestnut Tree Blight Commission.

2. Reports by State Foresters) or other officials of States repre
sented, on the present extent of the hark cliHcall:lc and esti
mate of the present ancI possihle future loss.

3. "Chestnut Blight ami the Future of 0111' Porcsl.Y;))
fly Dr. II. P. Bakcr, Dcpartmcnt of Furpst.ry, State College,
Penna.

4. "Chestnut Uliyht fllld C(Jl/stnwt-il;c ('OIl.YCI'VUUO/l. OJ

By Dr. ,J. RUlI:lsell Rmith, Profcll:lsor of InduHtry, University
of Pennsylvania, Philadelphia, Pa.

5. Open Discussion uf the Problems Prc.'1clltcd.

AFTERNOON SESSION

Wednesday, February 21, 2 o'clock, P. M.

1. Presentation of the Report of the Oommittec on Rc..wlutiolls.

2. General Discussion.

Adjournment.

( 13,)



In addition to the above stated papers on the advalice pro
gramme, others were read or formally presented as follows:

1. 'A paper on the "Botanical History of Diaporthe parasitica
and Allied or Identical Fungi," by Prof. ,V. G. Farlow,
of Harvard University; read by Prof. G. P. Clinton.

2. A paper on the "Helation of Insects to the Chestnut nark
Disease," by Dr. A. D. Hopkins, of the Bureau of En
tomology, U. S. Dept. of Agriculture, Washington, and
read by him.

3. A paper entitled "Chestnut Blight and its Possible
Remedy," by Mr. W. l\I. Benson, of the Oak Extract
Company, Newport, Perry Co., Pa.

4. A paper entitled "The Field Work of the Chestnut Tree
Blight Commission," by Thomas E. Francis, Field Su
pervisor of the PennsJ'lvania Chestnut Tree Blight Com
mission,

5. A paper entitled "i\.. U(~port on Scout Work on the North
Branch of Bald Eagle Mountain, between Sylvan Dell
and Williamsport, Lycoming county, Pa.," by Hugh E.
WplIH, Field Supervisor of the Penna. Chestnut Tree
Blight Commission.



Conference for Preventing the Spread of the
Chestnut Tree Bark Disease.

OPENING SESSION

Tuesday, February 20, 1912, 2 o'clock, P. M.

CALL TO ORDEU AND ADDRESS OP WELCOME TO DEL
EGATES AJIlD VISITING FRIENDS, BY TilE HON.

JOHN K. TENER, GOVERNOR OF
PENNSYLVANIA.

HOVEUNUU TENEH: Gentlemell, the meeting will please
lJe in order.
J~t me say at the outset, speaking for this Commonwealth amI

less for myself personally, that we arc gratified illdecd at the
splendid representation here to-day, bearing testimony to the
great interest manifested in the work at hand.

I know that many of you have come from afar, many of you at
great inconvenience and certainly at expense to yourselves or to
the State or Association that you represent, in order that you
might meet with us here, in the Capital City of Pennsylvania,
to discuss and to consider seriously the objects and the pur
poses of this meeting.

It is not my purpose to entel· into an extended discourse upon
the subject of the chestnut tree blight qr bark disease, but
rather to extend just a word of welcome to you, on behalf of
onr Commonwealth and our city, and also to suggest what might
be proper for your consideration at this time; to go over briefly
the extent of this disease in the area it now covers; what it
means to us if it spreads farther, and what it has meant to us;
the value of our chestnut trees, and a suggestion of what I hope

(J5 )
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,rOil lIIay he ahle to arrive at before you leave us. \Ve know that
in conventions, we cannot exercisc any governmental function;
,Yet wc want this to be something morc than a "resolve to re
solve" meeting, and ~ve hope that something really, tangible will
result from it. I have noted just a few things which, as I
stated before, I would like to have you consider in your delibera
tions:

This Conference has been called for thc purpose of obtaining
all possible information concerning the best methods of fighting
the destructive fungous disease knowIl as the chestnut tree bark
disease or the chestnut tree blight, which was first detected in
the neighborhood of New York City about eight years ago, and
has siIlce spread to the Northeast as far as Eastern Massachu
setts, and to the Southwest as far as Central Pennsylvania,
Maryland and Northern Virginia.

This tree disease is virulent in character. 'To date, no specific
remedy to be applied to individual trees is known.

It seems almost unthinkable that a disease of this character
should have invaded so large an area alH} that no means of pre
venting its spread is yet at hand. Unless this disease he stopped
hy concerted action among the States, it is certain that within
a few years very few living wild chestnut trees will be found in
America. It is, therefore, entirely in accord with the American
spirit that we make every effort to destroy or check the ~dvance

of this blight. 1

The value of the standing chestnut stock to-day in America is
enormous. In Pennflylvania alone, the wild chestnut tree is
found native throughout the State, and in its southern counties
is the principal remaining forest tree. The value of this tree in

-"/the State of Virginia is reliably conceded. by competent au
thority to be not less than thirty-five millions of dollars. I be
lieve that here in Pennsylvania, by a vf'ry conservative estimate,
placing a valuation of fifty cents upon each tree in our wood
lands, which you will admit is a -very low estimate, the value of
the wild chestnut trees is at least forty millions of dollars.

The best chestnut in the""orld is still standing in the moun
tains of North Carolina, West Virginia, Eastern Kentucky and
Tennessee. The chestnut stock of the future must necessarily
be drawn from these states. To date, the blight has not reached
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that region, but is steadily tending in that direction. This tree
iii also of great value i.n Ohio and the remaining Atlantic Sea
l,ourd States, and by reason of the all too prevalent forest de
struction going on, the tree can ill be spared; much less its value
wasted, as it largely will be, should the remaining chestnut
stock be attacked.

The destruction of the wild chestnut trees in New Jersey, in
Southeastern Xew York, Western Connecticut and Massachu
setts and Southeastern Penllsylvania is marked to be complete.

The industries depending upon the wild chestnut tree for
their 8cpport are of largf' proportions and great value. Every
part of the tree is valuable for making tannic acid, used in the
tanning indm:;tI'Y. Telegraph and telephone companies depend
mostly upon this tree for their stock of poles. The railroad com·
panies are largely dependent upon it for their best railroad ties.
The nuts are no inconsiderable part of this valuable product.
)Iany thousands of men arc employed in the industries depend
ing upon the saving of the wild chestnut tree, and many other
thousands of real estate owners will find their land values seri
ously affected should the tree ultimately be destroyed.

Two great facts to be borne in mind are, first, that the plague
is with us and it must be reckoned with; and second that har
monious actior and complete co-operation among all the inter
£'sts involved, as well as the governments of the various states,
cun and will be the only means of checking this disease, if it can
he checked. 'Ve are not 80 much concerned with its origin as
we are with its presencf' and effects. While its botanical his
tory and pathology are of importance, the real thing is prepared
ness to repel the invader, using every means known to science and
practical experience.

It is, therefor~, to be hoped that this aspect of the problem
will be thoroughly taken hold of and discussed from every point
of view, that concerted action will be immediately inaugurated,
and no effort left unemployed that might produce desirable re
~mlts. The time to act is now, and no:' after the scientific world
lias more fully worked out the history and pathology of the dil:!'
ease. Present day practical measures may well be aided by
scientific inquiry, but the one by no means must wait upon the

2
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other. It was becausc of Pcnnsylvania's realization of the im
portance of this work that the Legislature, at its last session
enacted a bill creating a commission and defining the duties of
that commission, as well as appropriated an adequate amount to
carryon the work. Witho~t reviewing that bill in its full text,
it might be said that the proposed Commission was given the
direction to seek out and destroy this disease. As Arlmiral
Dewey, you remember, at about the outset of our war with Spain
was directed by President McKinley and the Cabinet to seek out
the Spanish fleet and destroy it, so it might be said that thc
only direction given this Commission was to find this dread
chestnut bark disease, and destroy it.

That Commission has been organized, and this State is in
deed fortunate in being able to command the services of such
splendid men, such" capable men as Messrs. Sargent, Peirce,
Craig, Bodine and Ely, who have gone about their work with the
determination to do all that is possible to bring about the de
sired results.

Were the cause of this disease known, and did 've know how
to combat it and how to destroy it, a meeting of this kind would
be unnecessary; but we do know something of its ravages, how
it attacks the trees, and now we are here to consider how we
shall blot it out; how we shall arrive at the source of it, if pos
sible, and then blot out the disease completely.

I am prepared now to consider a motion looking to a proper
organization of this convention for the carrying out of its work,
and for the proper recording .of your deliberations to-day.

MR. HAROI...D PEIRCE: I would nominate, as permanent
chairman of the Conference, Dr. R. A. Pearson, former Commis
sioner of Agriculture of the State of New York, and as secretar
ies, Messrs. F. W. Hesley, of Maryland, and" Samnel B. Det
wiler, of Pennsylvania.

THE GOVERNOR: You have heard the motion. The ques
tion is upon the election of Mr. R. A. Pearson, former Commis
sioner of Agriculture of the State of New. York, as chairman of
this Conference, and Messrs. F. W. Besley, of Maryland and S. B.
Detwiler, of Pennsylvania, to serve as secretaries of this Con
ference.

The motion was put and unanimously carried.



19

THE GOVERNOR: Mr. Pearson is unanimously elected
chairman, and Messrs. Besley and Detwiler are unanimously
elected secretaries. I would suggest, gentlemen, for the com·
plete organization for the transaction of your business, that
Borne one be selected or designated to report the proceedings of
this convention.

MR. I. C. WILLIAMS: I suggest the name of Mr. Victor G.
Marquissee, who is here pr~pared to report the proceedings of
this convention.

THE GOVERNOR: Without objection, the gentleman named
in the motion will report the proceedings of this Convention.
I now take very great pleasure in presenting to you, and calling
to the Chair, the Chairman whom you have eleeted, Mr. Pear
son, of New York. (Applause).

Mr. Pearson took the chair.

THE CHAIRMAN: Governor Tener, Ladies and Gentlemen:
I appreciate that it is a great honor to be asked to preside over
your deliberations.' I accept the honor, and thank you for it,
with appreciation also that it carries with it great responsibili
ties, for this is an important Conference. It is important be
cause of the great commercial interests involved, and it is also im
portant because of the intricate scientific questions that are
involved. That its importance is well recognized could not be
better shown than by the fact that the Governor of this great
Commonwealth has called this Conference together, that it
meets in these splendid quarters, and tllat this State has taken
the lead in providing for practical, efficient work to be done in
checking the ravages of the chestnut blight, through the efforts
of a special Commission, the competency of the members of which
is recognized not only in your State, but in many other States
as well, where the work which they have begun has come to be
known.

Four months ago we held in the Capital city of New York,
a Conference of much smaller proportions than this, but called
together to consider the same qnestions; and at that time we
were told that it was the purpose of Governor Tener to call this
larger Conference, and we have been looking forward to this time
88 an epoch-making event.
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It has been suggested that we sllOuld do nothing to counteract
the ravages of the chestnut tree disemle, because we are not fully
informed as to how to proceed. That. is un-American. It is not
the spirit of the Keystone State, nor the Empire State, nor the
New England States, nor the mauy other great States that are
represented here, to sit down and do nothing, when catastrophies
are upon us. It has been suggested that we should wait patiently
until the scientists have succeeded in working out these ques
tions ill all their minutiae; that thus we may be able to accom
plish our results more quiddy. But that is not the way that
great questioBs are solved. If we had wait(~d Ulltil the appli
cation of steam should be thoroughly understood, we would be
still waiting for our great trains and steamboats, which are the
marvel of the age. (Applause).

'Ve know some things about this curt;e, and we are llCre to
exchange ideas; to tell, on the one hand, what we have learned
through our scientific stUl1i<'S, and, on the other hand, what we
have learned through our practical work; and thus we believe
that at the close of this Cunference, we will all go away from
IIere, wiser and better preparpd to carry forward the great work
in which we are interested.

Now we are here for business. The Governor has given us the
keynot.e for the meeting. I should not take your time further in
making remarks, but let me say to you that, so far as in me lies,
these meetings will he expedited; they will begin on time; the
!,rogramme will go forward without unnecessary delays; and I
ollly ask that the Chair may have the sympathy mHl the eordial
('o-operation of the many dpiegates who are attending the mept
ings, to the end that when we close, we may all feel that it was
well that we came together. Unless other arrangements are
made, the Chair will understand the usual rules of procedure
will govern our deliherations, and he will follow those rules to
the best of bis ability, heing always willing to be corrected or
to he overruled hy those who are participating in the Conference.

The Chair will now recognize l\fr. Samuel T. Rodine, of the
Chestnut Tree Blight Commission.

MR. BODINE: In order that the deliberations of this Con
ference may be properly summed -up, Mr. Chairman, I move
that a Committee on Resolutions be appointed by the Chairman
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of this Conference, of which he shall be a member ex-officio) which'
Committee shall be representative of the various l::;tates inter
ested in the wild chestnut, and represented at this Confe,rence.

The motion was seconded.

MR. S. M. ENTERLINE, of Pottsville, Pa: I would further
add, Mr. Chairman, that these proceedings should be reported
and printed, if that be possible, and forwarded to the delegates,
us far as the supply of reports may reach.

TIlE CHAIRMAN: That question may come up properly a
little later. The motion now hefore you is on the appointllient
of a Committee on RpsollltiollS.

The motion was put and unauimolU'lly carried.

TIlE CHAIRMAN: The Chair will he pleased to receive, if
the opportunity offers, suggestions from members as to their de
sires in this or any other matter.

The programme now calls for brief responscs to the Governor's
address, and it has been suggested that the best manner of pro
cedure will be to call the roll of States wbich are represented
here, asking one person from each Statc to make a response;
and, in order that we may get through the list promptly, unless
directed otherwise, the Chair will have to ask each State to limit
its response to three minutes. It may he that some of the first
names on the list are not prepared to respond at once. In that
case we will pass them over and return to the names a little later.

Alabama. (No response).
Connecticut.

DR. GEORGE P. CLINTON, New Haven, Conn., Expt. Sta
tion: Mr. Chairman: I hold a commission from the Governor of
Connecticut to represent that State, with two othcr delegates, at
this Convention. In Connecticut we have studied this disease
somewhat longer than you have here in Pennsylvania, and w~

have it in a very serious mauneI'. I am not officially on the pro
brramme, hut I have prepared some of my ideas and views on this
suhject which I wish, at the proper time, to present to this Con
vention. I have also a paper hy Professor Farlow, from Harvard
University, who has studied the history of this fungus, that I
wish at the proper time to present to the Convention for their
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.consid~ration. I take it tbat we want in this Convention, to
know everything that is known concerning the chestnut blight
and fro:m that to deduce our conclusions. In that respect I am
prepared to present all that I know and my views on the subject,
in order that the truth, if such is known at present, may come
out.

THE CHAIRMAN: The District of Columbia. This in
cludes the Federal Department of Agriculture. Is Professor
Collins in the room?

PROFESSOR J. FRANKLIN COLLINS, Department of
Agriculture, Washington, D. C.: I am not prepared to make
any remarks for the District of Columbia. I come from another
direction. I have no remarks to make particularly.

THE CHAIRMAN: We will give you an opportunity later,
Professor Collins.

The Dominion of Canada. (N0 response).
Delaware.

Dr. WESLEY WEBB: Mr. Chairman, Delaware sends a
delegate up here to learn the situation. Delaware itself is pretty
thoroughly infested with this disease. Every chestnut growth
and every forest has diseased trees in it. The only way to destroy
the disease in Delaware, in my opinion, is to destroy every chest
nut tree and clean it up. I doubt if any measures sbort of tbat
would be successful; but still, something may be learned here
that will modify that opinion.

THE CHAIRMAN: Georgia. (No response).
Illinois. (No response).
Indiana. (N0 response).
Maryland.

MR. J. B. S. NORTON: Mr. Ohairman, I had supposed that
Professor Patterson would speak for our State, as he is inter
ested from the forestry standpoint, and I am interested in the
Experiment Station from the nursery standpoint. We will have
a problem to meet in our State in controlling this disease, and
I am sure we are very actively interested in this work, becaus~

we are in the same condition as a few other States. We have a
large part of our area already infested, aud a considerable part
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of it that is free, so it makes it a more active and important ques
tion to us than to sections where the territory is entirely covered
with the disease.

THE CHAIRMAN: Massachusetts.

PROFESSOR I". W. RANE, State Forester: Mr. Chairman,
I was sent out here by Governor Foss. I had an opportunity
to ijave a conference with the Governor shortly before coming.
We had hoped to bring along some of our large timber owners,
but, at the last moment, it was impossible to make arrangements.
The Governor said it would be impossible for him to be here, but
urged me to extend his compliments to you by all means. In
Massachusetts we are just beginning to realize that the chestnut
bark disease is a very serious menace to us. During the past
year we have had a man from the Department of Agriculture
with us for three months, and I have had all my assistants in the
State Forestry Department out in the field hunting it down. We
find that it is scattered pretty much over the State. Our simple
remedies we send out by men that are with us, and we are always
ready to assist anybody in any part of the State with any sug
gestions possible in regard to it; but I do not care to talk about.
that at the present time. I am here to learn everything possible,
and am glad to be here, I assure you.

THE CHAIRMAN: New Jersey.

DR. lIELVILLE T. COOK: Mr. Chairman, in the State of
New Jersey I find, although I have been there but a short time,

-that those who have looked into the situation most carefully are
inclined to believe that, so far as the State is concerned, the situ
ation is practically hopeless. Almost every chestnut growth in ..
the State is infected at the present time. We expect, of course,
to do some work in combating the chestnut blight, because we
,,'ill not give up until the cbestnut timber is entirely destroyed.
While the majority of those who have been making a study of the
conditions over the State look upon the situation as hopeless, yet
we can say that there has some good come out of evil, hecause at_
the present time the people are wike-awake to the importance of
the careful study of plant diseases. At the present time there
is no difficulty, whatever, in getting the people to listen to any
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advice that looks toward the protection of the natural interests
of the State. So the ~tate of New ,Jersey greets the Convention
here to-day with honest hopes that someth ing may be accom
plished which will advance the public interest and welfare.

THE CHAIRMAN: New York.

GEORGE G. ATWOOD: Mr. Chairman, the State of New
York appreciated very highly the honor extended by the invita
tion of the Governor to be here to-day, so as many as possible of
t111~ delegation accepted with pleasure. We are here to-day to
learn something in order to perfel't a plan that has been brew
ing in New York State. New York State has a large chestnut
area to save. \Ve have a small seetion of the Htate where the
chestnuts are practically gone. Arrangements are being per
fected for carryjng on the work under the advice of the botanists
of our stations, and we hope soon to have a forest plant patholo
gist, working either with the Department of Agriculture or with
the Conservation Commission. The Governor of the State is very
much interested in this proposition. We are waiting for some
definite plan, which will be taken hold of as quickly as it can
be devised, and as thorongllly as the necessitips of the case rei
quire.

THE CHAIR)IAN: :North Carolina. (No response).
Ohio.

DR. AUGUSTINE D. SELBY: Mr. Chairman, Ohio is very
much interested in this Conference, because Ohio lies in the
western part of the Appalachian chestnut belt, and, as State
IJathologist, the problems of the chestnut bark disease would be
come our laboratory and field problems. As yet we are not aware
that the disease exists in Ohio, although it may be so; but we are

/" perfectly aware that our success is indissoluhly hound up with
the success of Pennsylvania and the states to the east of it. If
Pennsylvania, either by reason of a natnral ehangc in cOlHlitiow~

by which the parasite of this chestnnt bark disease becomes less
virulent, or by the trees becoming more !,psistant, is not able to
save a portion of its chestnut growth, thcn Ohio will not be. If,
on the other hand, Pennsylvania and 'Vest Virginia, as well as
New York, are able to save their trees from the wrecking of this
disease, then Ohio will realize the advantages of such a Confer-
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ence and such work. I assure you that whatever efforts are made
by this Conference, or whatever conclnl-1iollS arc reached hy this
Conference and whatever efforts are made by other States, these
will be supplemented with vigor in our own area. Personally, of
course, we are without experience in the disease. POI' ourselves,
we feel that we have in the chestnut bark disease one of those
occasional and epoch-making parasites which has arisen from the E-
unknown and wrought incredible damages; that it will continue
its aggressiveness through a long period Illay or may not prove
to he true. If it prove to be true, then our difficulties are ve.ry,
very great. If the cOlHlitiollS prove more favorahle, onr forests
may be preserved.

THE CIT AIInrAK : Hhode Island.

JESSE B. ~IOWRY, State Forester: ~Ir. Chairman, in be
half of the State of Rhode Island and the other delegates repre
senting that State, I desire to acknowledge the very cordial wel
come extended to us by the Governor of Pennsylvania. Last sum
mer a systematic inspection of the State of Rhode Island was
made, under direetion of Professor Collins, and this disease was
found to exist in the chel-1tnut-growillg portions of the State. 'Ve
are very glad to he here, to learn what we can ahout it, and to
profit by the pioneer work which the State of Pennsylvania is
doing in behalf not only of its own Commonwealth, hut in the
interest of all the other States which grow the wild chestnut
tree.

THE CIIAIR:\fAN: Tennessee. (No response).
Vermont. (No response).
Virginia.

MR. GEORGE B. K.Er~ZELL: )11'. Chairman, on behalf of
the General Assemhly of Virginia, I d£'sire to retnrn thanks to
the Executive of this great Commomwalth for the invitation to
he present on this occ-asion, and to take part in these delihera
tions. Au far as Virginia is concern£'d, we are at this time p£'r
Imps fortunate in the fact that, if we have this dread disease with
us, we have so far had very little complaint of it. 'We are not here
to give an~' experi£'nce of onr own which may he helpfnl to others,
but to learn from others what may he of benefit to the whole
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Commonwealth of Virginia. As was suggested by the Governor
---""> in his remarks, a great deal of the wealth of the Oommonwealth

of Virginia is in our chestnut timber interests. Within the last
decade her chestnut timber has been the source of a great deal of
income to Virginia, and of a great deal of wealth. Its more re
cent use, for tannic acid, has brought into great value the waste
places of the State, and timber heretofore regarded as not very
valuable has become one of the most valuable assets of the Com
monwealth. Naturally, we are very much interested in anything
that goes toward the preservation of this valuable timber, and at
this time we are especially grateful for the invitation to be here,
because our General Assembly is now in session, and bills have
already been introduced looking toward appropriations to com
bat this disease; and we are particularly anxious to get all the in-'
formation we can here, in order that we may go back and give our
legislators the necessary facts. I have no. doubt provisions will
be made by the Commonwealth to fight the ravages of this dis
ease.

THE CHAIRMAN: West Virginia.

DR. N. J. GIDDINGS: Mr. Chairman and Ladies and
Gentlemen: I can assure you that the people who are most in
terested in West Virginia appreciate the opportunity which this
Commonwealth has offered for meeting here and considering
matters in regard to the chestnut bark disease. The chestnut in
West Virginia is a very important tree. Just recently I learned
of shipments from one station amounting to one hundred and

--r fifty-five thousand pounds of chestnuts,-the wild nuts,- during
last fall, and there may be other shipments that run as high,
or higher.

The annual cut of chestnut in West Virginia for the last two
years has been about one hundred and eighteen million feet, and
has neither increased or decreased; but the disease is present in
the State. To what extent, we do not know. We are in hopes
to have at least one or two men in the field this spring to learn
more in regard to the conditions in the State, and we llOpe to be
in a position, after getting the details which we may from this
Conference, to go back and undertake the work in a much better
manner than we otherwise could.
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THE CHAIRMAN: For the Dominion of Canada, the Chair
will calIon Dr. H. T. Gussow, of Ottawa, the Dominion Botanist.

DR. GUSSOW: Mr. Chairman: On behalf of the Depart
ment of Agriculture of the Dominion of Canada, I am here to
thank you for your very great courtesy in asking us to partici-
pate in this very important meeting. I may say that, as far as
we are concerned in Canada, we have not this dreaded disease at
the present time, and we have been very anxious to avoid the im
portation of it across the border, by passing stringent legislative
measures prohibiting the importation of chestnuts of any kind, (_
nursery stock or even chestnut wood, or anything else connected
with chestnuts. I find that this will probably be the only means
to restrict the disease to the States in which it is found at the
present moment, and I can only extend to you, neighbors of the
United States, my best wishes to succeed in combating, or at
least, restricting this very serious disease.

THE CHAIRMAN: Are there other States represented who
have been passed over? Are there any States we have not heard
from?

MR. J. W. FISHER, of Tennessee: Mr. Chairman, we are
very greatly interested in this subject, because we have such a
marvelous growth of chestnut in Tennessee. It is receiving very
considerable attention at the present time from the axemen, for
lumber and tannic acid. It has a vital connection with our water
sources, because it covers the area so completely that if it were <.
destroyed, it would vitally affect vast water powers and irriga
tion. We are therefore, extremely interested that you, in your
deliberations, should find some means of checking this disease,
that we may have our forests preserved to us. I shall take a great
deal of pleasure in reporting whatever I can to onr Governor,
Hon. Benjamin Hooper, whom I have known for years and who
comes from our town, so I think I am in an attitude to bring the
attention of the State to this matter, and I shall be extremely
glad to do so.

THE CHAIRMAN: Are there still other States represented,
who have not been heard from? A number of delegates are ex
pected in later in the day. You will all agree with the Chair
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when he suggests that it is very much like having the play of
Hamlet with Hamlet left out, when we fail to hear from the great
State of Penmlylvania; but, as usual, this 8tate asserts her
modesty, and has insisted on being excused for the present. The
Chair will assure you that later we will hear from the State of
Pennsylvania, and from more than one person.

Unless it is otherwise decided by motion and vote, the
Chair will request that all resolutions be handed in at the desk,
without taking the time of the Conference to read them, to be
referred directly to the (~onnnittee on Resolutions. This, how
ever, Illay he overruled if the delpgatt's Il('sire to take the matter
into their own hands.

I am informeu that provision has heen made for registration
at one of the ante-rooms outside of the entrance to t.his chamber,
and each Qne is earnestly requested to register his name, home ad
dress, official position, and his temporary Harrisburg address.

The program now calls for an address upon the "Historical
Review and the Pathological Aspects of the Chestnut Dark Dis
ease," by Dr. Haven Metcalf, of the United States Department
of Agriculture. It is with the greatest regret that we have
lparned of the serious illness of Dr. Metcalf, which makes it im
possible for him to be present at this time. Fortunately, however,
we have with us Professor J. Franklin Collins, the Assistant
Pathologist in the Federal Department of Agriculture, anu Pro
fessor Collins has kindly consenteu to address us at this time.

ADDRESS OF PROFESSOR .J. FRAN!U.IN COLI..INS, OF
THE DEPAHT11ENT OF AORJCULTURE, WASIT

INOTON, D. 0.

:Mr. Ohairman, Ladil'R and Gentlemen: It is with very great
I'pgret, for many reason I'!, as ,vou can imagi!H', that I have to take
Dr. )lptcalf'l'! place here. I came IH're rather unprepared to
take his plac('. The accident to Dr. Metcalf occurred on Satur
day night, and I had the chance to see him only a little while on
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Xn. ::W. Distribution of the c1lestnut hark disease. Horizontal lines indicate
apl)roxirnnt., distribution of uninfl'l'ted chl'8tnnt: dots indicate isolatl'<I iufl'cted
spots: the heavier lines in various directions indicate varyinK deKrees of inf.,ction
culminatiuK in an area ahout Xew York City in whi<'h 811 chestnut trees 8re <l1'8!!.

[' 7 l by Coogle







No.1. Branch of a chestnut tret> showing a di~t>ase lesion on smooth bark.

No.2. Portion of a hran('h of cht>Htnut tree. t>xhibiting a It>sion stnrtl.'d around
dead stub. the pustult>s b('ing especially promin"nt.

[' 7 l by Coogle
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Xo. 4. Surface section of chestnut bark. with l)1\stllle" in the crevices.
Lower illustration "how" Illlstllie gt'l"lltl~' I"nlot'!wd, flom whkh three spore

threads have been produ<,ed.
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Sunday. I have come here without many of hI . ~;.~ ~o,,,c:ver,

he has some slides which are to be shown, and perhaps I can
tell yon something about those, and so add to thcir interest.

Before the slides are shown, I want, very briefly, to give a short
sketch of the history of this disease. It will be very brief, and
of a general nature only. The history of the disease has already
been published in quite a number of cases, so I will touch only
upon the main points.

Our attention was first called to this dilll'ase, I believe, in tho
fall of 1904 by Dr. Merkel, of the Bronx ~oological Park, in New
York city. He notiCl'd that chestnut trces were dying in greater
lIumlwrs thall seemell to be warranted b.y any previous knowledge
of the dying of chestnuts. lIe looked the matter carefully over,
as I understand it, und decided that there was a definite disease
there, and later turned the material over to Dr. Murrill, of the
New York Botanical Gardens. Dr. :Murrill studied this disease
alld luter published his findings UpOIl it, naming the fungus which
caused the tronhle, IJiaZlOrthc zmra8ith'(lJ 11 lICW species of the
gpnus. At that time, I believe, Dr. .Murrill stated that it was a
very serions dil-mase, and sent out a warning to that effect. If
1 am misquoting him, I hope he will correct me, for he is in this
room to-day. It was not until 1907, three years after the dis
covery of this disease, that a lahoratory was established in Wash
ington for the study of tree diseases. Binee that time-almost
immediately and sillee thclI-eerUtin illym~tigatiolls, both in the
laboratory and in the field, have been eurried on in 'Vashington.
I do not propose to flay anything ahout thpse studies at the pres
rnt time. ~ly point here is to give ,)'011 a gCllcral idea of the
disease, what it looks like, how it affects a trce, amI things of
that sort,-a general diseul'lsion of the topic. This review will
h£', will necpssarily have to he, primarily an explanation of the
·views whil'h will be throwlI on the screen. I may elaborate at
points, but, as I say, I am not primed as Dr. :Metcalf would have
heen had lIe been ahle to he here. I think perhaps we may as well
proccetl to the views at once.

Slide No.1. This, to begill with, sllOws a diseased spot, as
we will find it on the smooth hark of a branch of a chestnut tree,

. a branch. which is perhap~ anywhere from three to six inches
in diameter. The disease is a fungous disease, and starts its
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growlh from a very miscroscopic, one-celled body, which we know
as a spore. By some means the spore reaches a place in the
bark of the chestnut, where conditions are favorable for its
growth. Its growth is not essentially different from that of the
spores of other fungi. It consists mainly, or principally, of a
threadlike growth coming from the spore. This threadlike growth
branches, and finally we have a great mass of threadlike fila
ments. In the case of the chestnut disease, the spore may gain
entrance at some point, say here, or some little break her~, pos
6ibly (indicating on slide), and perhaps occasionally without any
break at all in the bark. The growth in the bark continues to in
crease in size, that is, the general area of the growth, and sooner
or later, the same as in practically all plants, we have a fruiting
stage of this fungus. This view shows some of these fruiting
stages, as we ordinarily see them on the chestnut. Some of the
stages, which are not quite so common, will be shown a little
later; but I want to call your attention to the fact that, from this
point to the point away over there (indicating) we have an area
of disease. As a rule the bark in the smooth-barked limbs is
somewhat sunken, where the limbs are two or more inches in di
ameter. Where they are below that diameter, the diseased area
may be an enlargement rather than a depression in the bark.
These little yellowish spots which you see all over here, many of
them, are smaller than the head of a pin. They are of various
colors, but usually some tint of yellowish brown or orange, or
sometimes they weather to a darker color. Those pustules are
what we know as the fruiting pustules of this fungus. These
pustules, during the growing season, in 'the summer as a rule,
produce a certain type of spore, and later in the season, or at a.
later stage in the age of the disease, at least another type of
spore. For convenience we will speak of the first type as the
summer spores and those of the later stage as the winter spores.'

No.2. This shows a similar branch with a lesion, which has
started evidently from around this old dead stub, and this has
spread until we get the diseased area from this point, from here
probably, (indicating) up to the top of the picture. Now dur
ing the summer, or rather after a rainy spell which is followed
by a dry spell, perhaps two days or one day or three days after .
the rain has ceased, we shan find that these pustules, or fruiting
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spots, llave pushetl out a little mass, a threadlike mass, in much
the same way as you would press out the paste from a collapsible
tube by pinching the tube. As a result we get, perhaps, from
one of these pustules, anywhere from one to fifteen or twenty
structures of that sort, (indicating) which are, of course, here
greatly magnified. This represents the pustule at the base, this
Jellow area; and this is one of the threadlike masses which has
been forced out by the swelJ.ing of the mucilaginous matter in
the pustule.

No.3. Each one of those masses shown at the right hand side
of the view is composed of many hundreds of thousands of spores,
no larger than bacteria. One of these spores may, so far as we
know, under favorable conditions, reproduce this fungus and con
sequently reproduce the disease, if it starts growth in the proper
place.

No.4. This shows simply a somewhat larger view of one of
those pustUles, from which three of those spore threads have
been produced. At the upper part of this picture we have a sur
face view of the chestnut bark in which we find the pustules
gathered in the crevices. This is rather characteristic on chest
nut bark that is of a sufficient age to be cracked. Only on smooth
chestnut bark, as a rule, do we find these pustules all over the
bark. In the cracked bark we find them primarily, if not entirely,
in the crevices.

No.5. There we have a section of a small branch that shows
some of these pustules, and above some of these threads as they
appear on the bark of the chestnut. I have nothing special to
say about that view, except that, so far as the color is concerned,
we are apt to get it just that color, but quite as often somewhat
darker, with a little orange or reddish tint to the pustule.

No.6. Now if we take one of those areas of disease on smooth
bark and cut into it, if we shave the top of the bark off with a
sharp knife,-suppose we take just such a case as we have at the
left here (in fact this is made from the same branch) and shave
it 80 as to show what is beneath,-we get a discolored area, a
rather characteristic area, which is not shown as well in this
view as it will be in another; but remember that this view at the
right represents such a branch as that at the left, with the sur
face of the bark removed with the knife.



32

No.7. Here is a view which represents a branch, from which
the surface of the bark has been shaved in the same manner as
in the last view, but here we have the characteristic fanlike motto
ling, which we often get in the bark beneath the surface. Smile
times the effect which you see here is produced immediately be~

neath the surface of the bark, at other times down in the middle
of the bark, and at other times you have to get in pretty well to
wards the wood in order to find tlli~ characteristic marking, de
pending largely upon whether there is a perfect epidermis, or
perfect skin, over the bark, or whether there is a corky layer;
but it is 110t entirely gauged hy those characters. This line (in·
dicating) representing the line of discoloration; the infection
started at this point and radiated in all directions from the com
mon starting point. Of cour~e, if we sh~l.Ved off the other side
of that branch, we should have expected to find about the same
condition of affairs there; but here we have shown only the half
drcle of the 1Il0l'e or less drcu}ar area of the disease.

No.8. Here are two branelll's of a chestnut tree, an orchard
tree as I reeall it. 'l'hese IJranches are about four or five inches
in diameter. This reprt'scnt!-i a v('ry COIlllllon appearance on
chestnut in the smooth-bark stage. Of course, this has begun to
crack more or less from age. That is not an exceptional case by
any means, as all who have seen the disease will readily realize.

No.9. This r('prl'spnts another case of a diseased portion, in
which the discase started ahout at this point (indicating). One
of these cracks prohahly r('IH'('sents the posi tion of the starting
point of t11(~ dispas(~, alll} it has radiatell in all diredions, tending
to form the circular ma~s whieh is shown here, running down
there and aeross the bottom and of ('ourse off of the view entirely
at the right. That is a graftl'd tree, hy the way, and the enlarged
portion at the middle of the tree represents the graft line.

No. 10. This is lllPre1y a seetion of a little older piece of bark,
where we get the pnstules of a darker color, that is, more of the
brownish tinge, as we often do in wpathcred hark. This, as I
said a. lllOml'Jlt ago, is found in matcrial which has withstood the
wpather for some timc.

No. 11. This is another view which shows merely some of
the older pustules. This is intended more to represent the winter
stage of the fungus. I do not think, however, that you will be



Xo. 6. Sl'<·ti()n~ of smooth-harkPfI ('hl'stllllt twil:s !lhowinlt dis1'8Se lesions. Sur
fa~e of bark rl'mo\'ed from right-hanr! spl'cimen, showing discolored and diseased
areas.

:SOo. 7. Characteristic fan-likl' mottlinlt rl'veaJl'd by shavinl!: the bark of a diseased
branch.
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~o. 8. A lurge area of disease pustules on a smooth·barkp<! orchard tree.-Photo
graph by Prof. Colli,,!!.

No.9. Bark removM from O\'l'r a cank!'!", showin~ th!' ('racks at th r;e'ij;!' ~n'(J
the fan-shupP<! spread of thl' ~'!'lIowish funll'olls m~'celiulD: also, al the lower etlge.
the circlllar margin of the disl·asl'.-Pltotoyrllllh btl Prof. Col/ill!!.
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able to make out the individual little spots which go to make
up one of thesc common masscs. The wintcr stage of this dis
ease produces its- sporcs down ill thc bark; that is, down beneath
tlte surface of the bark, and so also does the summer spore stage,
ex('cpt that in the summer spore stage thcy are extruded in the
form of these thre.ads, whilc the winter spores are not extruded in
tIll' same way, although thcy are extruded later.
. Xo. 12. This view rcpresents a diseased spot OIl an orchard
tree. The diseased spot is less than three years old, but more
than two years. old, according to the records which were kept.
This shows, at the upper part of the picture, how the bark 800n
loosens and later falls from the tree and the branches, until
tinally we have simply the bare trunk or a bare branch left.
80metimes this bark breaks away in less than two years, to much
the extent that is shown thert'.

No. 13. IIere is a small twig of a chestnut. A little wbile ago
I mentioned the fact that, in thc smaller twigs, wc sometimes
had an enlargempnt when the disease was pr<>sput, rather than a
depre.<o;sion. Here at the Idt we get the normal Rize of the twig,
and then, runuing out this way tow~lrds the apex of the branch,
we see where the disease started, and we have this considerable
swelling. This is quite characteristic, UlH}('r certain conditions,
of twigs which are less than a half inch in diameter. It some
times occurs in larger branches, hut as a rule we get it quite com
monly in this type of hrandt.

:So. 14. III the older trees, where the hark has hecome deeply
furrowed, I said that we found the disPllliled pustules almost en
tirely in the cracks or creviees of the hark. This represents the
"urface,-greatly magnified, of cours<', and beyond what you
might imagine,-and some of the furrows. We ~et the yellowish
orange pnstules in the crevices there, and in various places,
whereas the other parts, the raised places, show no pustul('s at
al1.

No. 15. So much for the dispase as it appeal's on the hranches.
:Now wIlen the disease appears on a hranch, or on the trunk of a
tree, it starts from the common point and radiates in all direc
tions, forming the more or less circular area of disease. Of
course, on Lhe trunk of a tree it goes up the trunk from the com-

3



mon point, down the trunk, and around the trunk. 'Vhcn
these portionlS of the disease which go around the trunk meet OIl

the other side, we have a branch or a trunk which we speak of as
girdled. Now a girdled branch, or a girdled twig, or a girdled
U'unk, mealls the early death of all parts of the tree beyond the
girllled arpu. If it is a twig, it lIll'aIlS the dpath of the twig be
y01ll1 the girdled urea. If it ilo! the trllllk, it means the death of
the whole tree at once, or lSOOll after the girdling is completed;
1I0t immediately, as a rule. Now I wallt to call your attention to
MOille of the obvious etrectl~ of this girdling upon the foliage of
the tree. "Then you are looking for this disease during the sea
son of foliage, it can be detected oftentimes at a great distance.
I have myself detected diseased trees more than a mile away, or
trees supposed to be diseased, by the characteristics which I wan t
to call your attention to now. To be sure, you liust bear ill mimI
that the coloration of the leaves to which I am going to call your
uttelltioll can at timps he bronght about by other things thall this
disease; but we have in tllf' colo['ation of the leaves, as we gener
ally say, the "dunger signal" which suggests where to look for the
disease; for, if the disease has been going on very long, for a few
mOllths, or weeks even, in certain placeR, we shall get some of
these discolored leaves as the resnlt of the girdling of some one
or more of the twigs or branches. I have shown here a somewhat
normal chestnut leaf. It is a little broader than the normal leaf;
this is intended to represen t lIot, perhaps, a perfectly typical
chestnut leaf, because we have on the margin a little paler green
than in the portion in the centre. The pale green in the margin
of every leaf at times, is one of the first symptoms of discolora
tion. It becomes a little pale. First of all, perhaps, the leaf
wilts a little, if you notice it carefully, and if this paleness of the
leaves is extended over the leaves of a whole branch, the effect as
a whole is quite noticeable.

No. 16. Here is a greenhouse plant which has been inoculated
with the disease. At the left we find some of the normal cheRt
nut leaves; at the right a branch which had been inoculated and
has been girdled way down h<>rl'. (Indicating). Nojr I do not
know about that particular specimen, hnt, if we were looking for
the di.sease on such a specimen as that, we should never look UI)

here for it, that is, not primarily. What is causing the trouble



Ko. 10. Bark 8howin~ pustules of a dark ('olor or of a browni!,lh tint. oue to ]ongl'r
eltpORUrl' to wl'ather.-Phofoflraph by Prof. ('olli" ••

Ko. 12. Dispa"l"d ('hl'!4'nut trl"(' pl'owin'J: shrpddP<! bark aftpr two or IbTPl' rl'nrs in
fl'Ction.-I'hotograph by Prof. Colli liS.

Coogle
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No. 13. Small twig of ('ht'stnut with enlarlt<-ml'nt due to diseallt'. At the left side
the normal size of the twilt is shown.

beoogle
1'\0. 1;;. Xormlll ('hl'lltnut IfRf. A lillIe ~rl'en in thl' lIIor~in ill one of tIll' first

")'lIIlltOIllS of dill(·oloration Rnd dilll'ose.
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with that stern is down Iwl'C sOlllewlwl'p, clown uelow all these
dead leaves. That applies to looking for the disease on the tree,
01' on the sprouts or SlIckers which may come np from the uase
of a tree.

No. 17. In very young nursery stoek, or the YO~JIlg sprouttl
which cOllie up fl'om a tree, or the vigorous growth on a tree, on
the twigs at least, we often get this type of the disease at its very
beginning. This is often more brilliantly colored than shown in
this view. It is very conspicuous indeed, particularly on nursery
stock. Although the view does not show any fruiting pustules
at all, hy cutting into that arf'a we gpt the characteristic mottled
mycelium or vegetative stage of the fungus beneath the bark.

No. 18. Now we have a branch which shows the withered and
yellowish leaves. This yellow color follows along after the pale
green color. It is not a pure yellow, as a rule, although some
times it has been quite strikingly of a pure yellow color. You
will notice that the leaves wither after awhile; that is, they
('rumple up after a time and that erumpling is showll, to a certain
I'xtent, in this view; and also the yellow color.

No. 19. A little later we have the deeper color. This shows
the browner coloration around the margin of the leaves. At the
left we have two leaves which show merely the beginning of the
diseoloration. At the right the leaf is somewhat crumpled, bent,
and discolored.

No. 20. This is a stage much the same as that of the little
branch which was shown three views uack, this showing a larger
view of the same thing.

No. 21. Fiually the leaf assumes a somewhat brownish tint,
which is shown here. The leaves in this condition are often more
crumpled and curled np than shown here. These two leaves have
been flattened out somewhat so as to show the color.

:No. 22. Now to take some of the woodland views, to show
how the disease looks in the landscape. Here is a large tree
",lIi('h, owin~ to lack of special instrllction as to the colOl'ing of
it, lacks one or two features which it ought to have. For instance,
this branch up here, and that whole branch (indicating), ought
to llUve shown the yellow brown color. The coloring, however,
was not noticed in time to give instructions in regard to it. This
view, however, is shown primarily to represent the type of tree
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which is so vuluaulc in the large estates in the various States.
'l'his particular tree had a circumference, ahove the settee which
is there, of more tban nineteen feet. The view was taken three

'years a~o. 'l'hat tree now has only two OJ: three of the green
urane-hes left and the whole top of tbe tree is cut off. I am sorry
I do not hilVe the other views to ~o with this, uut through some
slip somewhere they were not forwarded to be shown.

~o. 23. Now we have a view in which the disease has a start
lip in this corner, and the discoloration' of the leaves, or the
masscs of leaves, is bere shown. Now a discoloration of this sort,
particularly whell it comes to a little later stage and has a more
urilliant color, is quite conspicuous in the landscape. This view
does not do credit by any means to the point which is intended to
be brought out here.

No. 24. Here is a view taken on Long Island, which shows
the effect on the tr('e; a trpe wIdell has been nearly killed by the
(lisease, showing the pral't ieally defoliated type of tree. Here
is another type, (illdicating), which has bccon1e hadly diseal'led,
and we have a hunch of sprouts appearing at this point, also here,
and also basal sprouts coming up. These sprouts are rather char
acteristic; perhaps I should not say characteristic, but they arc
commonly found connected with this disease, and arc supposed
to he more or less charal"teristic of the disease, hut the sprouts
can he producel1 by other means than as a result of the disease.

No. 2G. Another trep, also on Long Island, in whil'h all but
two of the lower limbs on the left hand side have been kill(~d by
girdling from the disease, all11 now we have remaining.only those
two, or perhaps three, lower left hand limbs.

No. 26. This is a trce showing the sprout growth which I
aUudel1 to in one of the last pictures, to even better advantage.
Notice the spronts which come up around the base, and the
spronts which come from the trnnk at various places up in the
crown.

No. 27. There 'yon have lInotlwr t~')le of the sanw thin~, a m(IJ'e
pronollllc'pcl eXlImph', in wldeh the S)ll'OUtR arc ('onfinel1 almost
entirely to the trnnk of the tree and everything is dead or dying,
except perhaps one or two branches.

No. 28. This view is shown in order to call to yonI' attention
this particnlar tree (indicating), which shows four good lesions
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Xo. Ill. A green-hous~ ch~stnut tree in llot. three months Rft.. r IIrtitic'illl inol'ulation
with summer spore~, P"utU!lI'(/JI" by }lI"'//'( 1'.
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No. 17. Early effl'<"t of the disease Ullon young che!ltnut silrouts and nursery stock.
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XO. 1/01. ('hllraC'tl'riRtie wilher!'r] nnd \"plIowiMh hI YPM 011 l'I1Pslllllt twi~ infl'cled
with till' rlisensp.
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of the disease, diseased spots, on the trunk of the tree. That is
the way the tree looks when this disease attacks the trunk. That
tree is practically dead. The lower part, represented uoY the
lower half of that picture, shows some life.

1\0. 29. In the course of two or three years we find that the
hark begins to peel from the trunks of the trees. At the left we
have a tree which has only l'eeently ueen killed, that is, withip
a year 01' so perhaps, and the next one to it is one which is a little
older, and the bark has begun to peel uff. The one which is so
prominent is probably the first in the group which was attadwd
a11l1 killed, and the lllll'k has l'raetkally llisappeared from the
trl~I~, so far as this vicw shows.

No. 30. Now to cOllsiupr the more general appcarance of the
wooIUanu, here is a view taken ill Forest Park, llrooklyn, along
the Boulevard. This is one of the main bouLevards through the
I)ark, a1ld any of you will have no difficulty in picking ont the
ehestlll1ts. They are the most conspicuous objects. Not one of
thc grel'n tree!! you see there is a chestnut.

No. 31. . Here is another view taken, I think, at Port J effer
son 011 Long Island. It may have been a New Jersey view; I
am a little uncertain as to just where it was taken. That shows
the young growth coming up and becoming diseased, and shows
the effect along the hetlgerow that we get from this disease.

No. 32. This is one of the most 81mthcrn stations which we
know for the disease. 'fhis view was taken in South-western Vir
ginia, in Beuford county. TI.Je more promincnt trees there have
lost the bark entirely. 1.'hose trees, I unllerstand, have been cut
out anu 110 longer exist.

No. 33. If you want to Rep what the chestnut disease can do
in a very nearly pure StHIlI} of chestnutl'l, there is a vit~w which
will show it. That waH takl'lI in ForeRt Park on L()n~ 11'11;\1111.
Any of yOlI who have been in Forest Park will probably re('()~nize

tllat view.
No. 34. The next view, I think, is another vit·w of a little

different portion of the same Park. These trees at the right nre
liOt chestnutR at all. This one up here, I believe, is a chestnut
and there are some oaks there at the left.

No. 35. I Wallt to call your attlmtion to the distribution of the
chestnut, antI, to 110 1'10, 1 want to ('all your afJpntioll to this map.



This map represents the eastern portion of the United States
and the horizontAl lines represent the approximate general dis
tribution of the chestnut tree. It lllay not be exact. I think most
any of you who live at or near the border line represented here
would have some suggestions to offer, but the map has been com
piled from as reliable gencral sources as we could obtain. Thus
we have the chestnut from northern Mississippi, through
llorthern Alabama and Georgia, northwestern South ,Carolina,
western North Carolina, up through this region and up into the
northwcstern edge of Androscoggin county in .Maine. In New
Hampshire and Vermont there are only a few chestnuts present,
as compared with thc region farther south. Dowu through here
(pointing to the southern Alleghanies), we have our great cllCSt
nut stand, particularly on the western slope of the mountains.
In the State of Connecticut a bulletin which was published with
in a few years stated that probably more than fifty per cent. of
the forest trees in Connecticut were chestnuts. That was on
very good authority, and I do not hesitate to quote it. In Rhode
Island the chestuut is of a little less importance, but probably
pretty nearly half of the -trees in Uhode Island are chestnuts.
The proportion further south I am not so well informed about,
but we have the bulk of the heavy chestnut timber south of the
Potomac River. The black area on the map represents the places
where practically all the chestnuts are now dead, and the various
forms of lines which are shown on the map represent varying de
grees of infection, until we come down to the line right here. (In
dicating). These vertical lines represent the approximate limits
of what you might call somewhat general infection. The black
spots which are shown there represent the outlying spots of infec
tion, so far as we knew them in December. Here is the line
through Pennsylvania. The eastern part of Pennsylvania it'}
pretty well infected with the disease, and the work now being
done in this region, (indicating), will be told about a little
later by someone who is better informed than I am.

In closing this addresR, I want to read just a few words and,
if we can have the lights now, I will finish in about two or three
minutes.

ITaving l'lern wl13t thil'l diR('use is and what it is doing, we now
ronw 1.0 t1w qlH'foltioll whkh, T tal,e it, w(~ fire ~flUIPr('<1 Ill'l'e 10



~o. 19. Leaves of the chestnut E'xhihitinj1: diRcolorations nn(l curling of leaves
caused by the disE'ase.

No. 20. Curled and discolored lenves of tllf' chE'stnut at an ad\'a~Cl{)l(ta~~ the
disensE'. '0







No. :!1. 1."0\"'" of tl\l' ,·h'stunt. showiu!l' hrowuish tint frorn pffrct of ltir<1lin~ by
,he dil'rnsl'.

No. 2'.!. 'fYll"S of ornonll'utnl <'!lI'stnut trf'pl:l kill,'d hy thonsnntls. Xote thl' small,
disl'osptI brnnclll's. H,·,',H' 'H'or l'hillldriphio, l'o.-Plw/oy,.(/ph by I'ro!. ('0/1;1/3.

c byCoog[e
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answer as best we can: What are we going to do about it? That
is the question. Three conditions lie open before us, as we see it:

First: Do nothing; lie down and let the disease spread as far
as it "ill, and destroy as much property as it can. It must be
acknowledged that there is ample precedent for this course. us
well as ample scientific support. Beyond question, this is tlte
r.<lsiest thing to do.
~econd: Conduct scientific inwstigations of t~e disease, but

make no attempt to control the disease nntil these investigations
yield conclusive results. Such a course would unquestionably
yield results which wonld be valuable in future epidemics of diR
e.ase, but it would not save the chestnut trees at this time. The
President of the Carnegie Institution, iu a recent address, enun
ciated the principle that the r('sults of scit'lltific research must
be stated in decades, not in years. We Illlll.,t investigate the diM
l'ase as thoroughly as pOHlolihl(', hut im·(lstigatioll alollc, without
applicatiou, will not save the trees.

Third: Investigate as thoroughly as pOl'isible, dl'vote as much
money as possible to research 011 the fmulallll'lItal problems re
lating to the disease, but, at the same time, put into force im
mediately whatever mrasures against the disease appear to be
most promising, recognizing clearly that there is 1I0t time first to
prove absolute efficiency. I am informed that, as an immediate
result of the recent burning of the Equitable Building in New
York city, a special commission was appointed to devise better
methods of fighting fires in the congested business seetiqn of ~ew
York. The appointment of the commission was necessary and
will unquestionably yield excellent futme results; hut I 110tiee
that the New York Fire Department, went ahead and did its best
to put out the Equitable Building fire, without waiting for the rp
ports of any commissions. It appears to me that we are in much
the same situation. The fire is burning too fast for us to wait for
the reports of experiments which will take from two to ten years
time to carry out. \Ve must go ahead, using the hest methods
that we have, and leave the results to the future. (Applause).

THE CHAIRMAN: I am sure everyone will agree that this
talk has been both instructive and interl'sting-, ano. 'we are par
ticularly indehted to Professor Collins for stepping in at the
eleventll hom", aR he has done, and favoring- liS so g-l'nf'I'Onsly.
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PROl"ESSOR SELllY: Mr. Chairman, would it not be
proper for us to send, on behalf of this Convention, at this time,
an expression of our sympathy with Dr. Metcalf in his serious
accident? I move you that such an expression be sent by the
Convention.

Second~d by Mr. I. C. Williams.

THE CHAIRMAN: Such a motiou naturally would go at
unce to the Resolutions Committee, but the Chair is glad to make
an exception in this rase. Professor ~elby moves that this Con
terence send a message or sympathy t.o Dr. Metealf, with hopes
for his speedy recovery.

Thc motion was pn t and nnal1 imcl11sly earricd.

THE CHAIRMAN: The Chair will appoint Professor Selby
a Committee of One to prepare and forward the message.

The next on the program is a paper entitled "Can the Chestnut
Bark Disease be ('ontrolled?" hy Professor P. U. Stewart, of the
New York Agricultural Expprinwnt Station.

CAN 'rln~ CHESTNUT BAnK I>HmA8E HI.; CON
TROI.LED?

By PROF. F. C. STEWART, New York Agricultural E.xpcrimcnt Station.

Mr. Chairman and I_adies and Gcntlemen: My views are so
much at variance with what I con{'eive to he the scntiment of
this Gonference that I hesitated soml'what to prcsent them. I
feci like one throwing water on a fire whi{'h his friends are dili
gently striving to kindle. Bnt a sense of my cluty to tlw public
aTul, also, myself, impels mc to procced.

I assume that you are all familial' with the nwthod of control
which has been recommended, uamely, the one which has been
outlined by Dr. ~Ictcalf and Prof. Collins in Farmprs' Bulletin
No. 4<i7, so I shall not take time to explain it. If you are not
familiar with it, you will hcrOllw familiar with it beforc the
close of this mcctil1g.





No. 23. Very early stage; Infeetfon of twigs In top of trees. at upper rlgbt
band side. Lancaster county. Penna.-rhotoylaph by Pto!. Collins.

:-;0. :!.l, Typt> of 1\i>",nsl'r1 ch('slnnt tr..e on LOII~ 1~lnnd,
ChRr8etl'ristic RpronIR.-Phofonrapll hy Prof.





~o. 2:1. Trt'l' nPRrly dt'R<I from tht' diR('lu.e. Onlv the two lowpr Ipft-hand
brall"'"'~ rt'l1lllin ulin>. ~"l'nt' 1H'l\r ('old ~Ilrin;:. XI'W \·"rk.-l'hotogru/lh by Prof.
CO/lil/N.

Xo. 211. f'ht'~tnnt tr"..s on Lon:: 1~lan<l. X,'w Y"rk. "howin~ the eifel'! of t~.e
girdling of till' trt'e by th,' <,h .."lnul bark (lig"I\~I·.-I"ltJt"!'''''Jlh by Prof. (,ollin•.





No. 27. A chestnut tree on Lon~ Island, Kew York, with sprouts at various
points on the trunk.-l'hotograph by Prof. Collins.

[' 7 l by Coogle



No. 2S. The chE'stnut trE'e in the (,E'ntre of the picture shows four wE'll-developed
Je"i"nll.-PllutuU/'llpll bv Prof. Vollill8.

No. 29. Typical KroUI> of c1l'ad chl'stnut treE'!'!. :'\ot(' dead suekE'rl'I on thl' trunks.
From left to rilfht;- thl' first trunk shows the c1ispasE' 11'88 than oDe year old.
(nothnill' E'vicll'nt In thill IlholOj(rJll.h): the sE'cond. an infeetioD of from two to three
leaN old; the third four or m"rl' )'('lJl'lI old: lind the fourth aboutcthree years old.
&ene nE'ar Brooklyn. :'\E'W York.-I'lwtograTlh IIV Prof. ('ullin8. b oog e





Xo. :JO. D£>8d ('hpstnut trl'('s Hlnn~ n uou)p\'nrd n"nr Ui('hmoud lIi1l. Xpw York.
Xote hl'nlthy condition of trl'('s of othl'r spI,(·i"s.-PllO/O!lra/,h by Prof. ('olli"•.

Xo. 31. Dead and d)'jog sprout growth. Xotl' Iwulthy .IHllliljno of tr"('~ of other
sJ)l'Cies. Scene at 1'011 J ..lf"rsou. ="('w York. Photo!JI'I//lh byo} ro! 0/ '" {?
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Xo. 32. Tbe most 8Outht'rn point of infrction-a A'roup of disoa!lf'd chestnut trees
at Fontella. Bedford county. Virginia.-Photograpl1 by Prof. Collins.

Xo. 3.'-1. Complete destruction of ch~!ltnut trpps in R nenrb' 1I1II'I' stnn,\. Many
of the tnmks have lost tbpir bark. View in Forest Park, nrar Bl'ooklJ'n, New
York.-Photogroph by Prof. Col1i,,~.
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Ilia. 34. Complete destruction of cl\l~!Itnut treps in 0 nporb' l>IIre stond. ~Iany
of thl' trunks hov(' lost thl'ir hork. S~l'ne in ForI's! !'ork. ll('ur Brooklyn, ~ew

York.-Photograph bV ['rof. ('fll/il/~.
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It is my opinion that we are rushing into this enormously ex
pensive campaign agaillst the chestnut bark disease without con
sidering as carefully as we should the chances of success. The
first question to consider is, can the disease be controlled by Met
('aU's and Collins' method,t of destroying advance infections and
establishing an "immune zone'!" 'fhis is a teeImteal question of
fundamental importance. It is a qll(,loltion to be answered by ex
pert mycologists and plant pathologists. I have observed that
the leading advocates of the method avoid, as far as possible, dil'!
cussion of its probable effectiveness. In Farmers' Bulletin 467,
the question is dispmu~II of lIy im;{~rtillg into the letter of trallH
mitull the following s(~ntellee: "'1'he experimeutal data upon
which the recommelluations contained in this publication are
based will be published in full in a forthcoming bulletin of the
Bureau of PlaIlt Industry." The authors then go on to say (page
10) that "so far as tested" the method is practicahle; and on
page 11, after giving all account of what they consider a success
ful attempt to control the disease in the vicinity of Washington,
D. C., conclude with the following statement: "It is therefore
helieved that this method of attack will prove equally practicable
in other localities and if carried 011t on a large scale will result
ultimately in the control of the hark diRease." Up to the present
time the promised hulletin has not apppured unll we are ROll ill
the dark as to the nature of the "experimental data." I had
hoped that it might be presented at this meeting. In justice to
the public it should IUlve b~en puhlished before Bulletin 467.
'Jhere is great need of some real evidence that the disease can
be controlled. Apparently, the sole foundation for the optimis
tie statements made by Metcalf amI Collins in Bulletin 467 is
the result of the field test2 which they made at Washin~ton and
I Iiold that no definite conclusions ran he drawn from tltat tpst.
The chief criticism to he made of it is that there is 110 means of
knowing what would have happened if the diseased trees had
not been removed. There was no check, and experimenters are
agreed that experimf'nts without cheeks have little value. This
is one of the first principles of experimentation. \Veather con
ditions IIlay have hef'n unfavorahle for Hw spread of the diseaR(~.
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Most fungous uiseases have periods of quiescence alternating
with periods of activity, depending largely upon varying weather
conditions.

Also, there is reason to believe that the region covered by the
test is not now as free from the disease as Metcalf and Collins
think it is. I...ast summer there were found two centres of in
fection previously overlooked.3 One of these consisting of a
~,'TOUp of six diseased trees, was within a few miles of Washing
ton. In company with Dr..Metcalf anu otllers I had an oppor
tunity to examine these trees on December 30, 1911. One of
them, a tree over three feet in diameter, was ill an advanced stage
of the uisease. Large limbs were deau and the lower portion of
the trunk was thickly covered with spore masses of the fungus.
lIow long these trees had been affected it was. impossible to de
termine, but it is safe to say that some of them ha.d been diseased
for at least a year and probably 101lger. 'I.'hat is to say, they be
came infec~ed ill 1nO or earlier and must have been dischargillg
millions of spores at the very momellt Dr. )Ietealf was writing
his statement that the country within a radius of 35 miles of
'Vashington was apparently free from the disease.4 It is quite
probable that other overlooked cases of the disease exist in the
vicinity of Washington at the present time.

I;'urther, 'Ve visiteu two places where uiseased trees had been
removed and the disease "eliminat.ed" in 1909. In one case, one
tree had been cut; in the other case two trees. The bark hau not
been removed from the stumps. On one stump we found a few
spore masses of the fungus; also on the base of a nearby tree.
On the other two stumps no fungus was found. The first-men
tioned stump had not sprouted, but the other two were sur
rounded by healthy sprouts. At both points there were a few
chestnut trees in the immediate vicinity, but, so far as could
be determined, none of them were diseased. It shoulU be stated,
however, that it is very difficult to locate diseased trees in win
ter. It is inevitable that the bark around the base of a diseased
tree and also the surrounding soil, fallen leaves and other litter
will become covered with spores carried down by rain. Hence,
wlwn the diseased trees were removed thousands of spores were
left behino. How long such spores live and retain their power
of infection iR not known. Now does it Repm prohahle that 1h(~
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failurc of the disease to spread to nearby trees was due to the
removal of the diseased trees? Is it not more likely that its ,- . 
spread was prevented by the conditions being unfavorable for in·
fection?

Returning now to the main question: No such method of
controlling a fungous diseasc has ever been attempted. Our
lDowledge of fungous diseases in general indicates that it is im
practicable. It will be extremely difficult to locate all of the
diseased trees and absolntely impossible to remove all of the
fungus after the diseased trees are found. The fungus spores,
which are produced quickly and. in enormous numbers may be
widely disseminated in several different ways, some of which
cannot he prevented. The work will be exceedingly expensive
and must be continued indefinitely. Taking all these things
into consideration,·the cllances of success are much too small to
warrant the expense.
. It is true that some' fungous disea!o1(,s, notably the plum black
knot, are more or .less successfully controlled by the prompt re
moval of diseased plants or parts of plants; but it should be
noted that the diseases successfully controlled in this way have
two characteristics which make this method of control possible:
(1) The diseased plants may be readily detected in the early
stages of the disease; (2) the causal fungus requires a long time
to ripen its spores. Plum black knot may be readily detected
from one to several months before the ripening of the spores of
the causal fungus. Hence, the knots may be removed before
they have had a chance to spread the infection. Not so with the
chestnut disease. It possesses neither of these characteristics.
It is difficult to detect in the early stages, and multitudes of
spores may be produced within a month after infection.

Undoubtedly, the spores are carried long distances by hirds,
(~pceially woodpeckers, which visit the diseased trees, seeking
horers, in the tunnels of which most of the infections occnr.5 It
naturally follows that the "Immune zone" must be many miles
wifle,-Dr. Metcalf suggests ten or twenty miles wide. In this
connection, please note that while the main line of infection is
now somewhere north of the Potomac river, advance infections
already occur in southern Virginia and West Virginia, 150 miles
or more sonthwest of Washin~t()ll. In fad, "Ml'tcnlf awl COllillR
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say;8 "Observations maue by the junior writer inuicate that the
~diseasemay have been present in an orchard in Bedford county,

Va., as early as 19()3:' 'l'he advance infections are wiuely scat
tered.

Back of the "immune zone" extensive areas must be inspecteu
frequently and thoroughly. Should the "imlllune zone" lJe lo
cated at 01' north of the Potomac, the entire States of Virginia
anu 'Vest Virginia lllust be covered hy such inspection. There
is no knowing when 01' where the disease lIlay break out, amI
when conditions for its spread are fann'able, a jo;ingle diseuscu
lrpc oVt'rlooked may l'Itart an UlH'ontrollllhle t'pidclIllc wldeh will
nccI~ssitatt~ establishing a new "illlllllJlte wne" faJ·tller sout.h aJHI
startin~ all over.

It is quite generally admitted that it will he difficult to locate
all of the diseased trees, but tlll'r(' is some difference of opinion as
to the importance of this fact. It may he argued that hy the de
struction of 90 01' 95 per cent. of the diseased trees the spread of
the disease will be reduced to that extent. This is very improh
able. If this disease behaves like fungous diseases in general,
its spread depends more upon weather conditions and the sus
ceptibility of the host than upon the number of spores producL'tl.
'Vhen the conditions for its spread are favorable five 1)(>1' cent. of
the sport's may he sufficient to nnllify ally attempt to control the
disease. All experience with Rnch methods of tr('atment goes
to show that the work must he dOlll' thoroughly, else it is not
effective.

The history of the chestnut hark disease is unparalleletl in the
annals of plant pathology. ITere we have an unknown fungns,
none of the relatives of wh icll are parasites, sntIdl'nl,)' lWCOlllillg
widespread and takin~ ]d~h rank as a destructive parm~ite. This
inllieate8 that it may he expectl'd to behave in an I'rl'atie malllwr
allli be unusually difficult to control; also, that f!ometllill~

lmusnal has happened either to the host or to the fn ngll!'I, or per
haps to both, lllakill~ this epidemie possihle. Jnst what this

.lila,)' he I am nl1ahle to say. There if! no reason for he}jevill~

that the fun~ns is either a rcrent ereation or a rcrcnt intro<luc
tioll from ahroad. The only rational theory yet advanced re
garding the ori~ill of the epiuemic is Dr. Clinton's winter-and
drongl1t-injnry t hl'OI'y,7 lint I~ven tlds S(,I'IlIS insuffil'il'lIt in sonw
reRp<>l'ts.
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It has heen asked "'Vhat then woultl .rOil have Ulol do? Staud
idle while the disease destroys our l'Ilt'stnut forest8" My
amnwr is this: It may he well to I't'l'lt rid the tranl'lportation of
diseased nm'8er,Y stock, hut thilS is all that it is worth while to
attempt at present in the liue of ('omlmting the disease, It is bet
fcr fo attempt nothil/.'1 fTtfln to 1("(1.~tc (I ["r.'l0 amollnt of public"

mOl/cy Ol/ n method of COl/trolll"hh·Tt th,.re is clccry 1'caso/t to be
Tiere Gal/l/ot ,~I/(·(·cod. I helieve in heing honest with the public
and admittillg frankl;}' t1wt we know of no waJ to control this
diseasp. I favor mod{'rate-sized appropriations for investigation
of the disease, but nOlle at all to be used in attempts to control it
by an,Y method or methods at present known.

\Yhat will be the future ('ourse of the disease can only be con
jectured, hut it ean he safel.r prpdidl'd that nothing which man
can now do will materiallJ alter its course. Howevpr, the situa
tion is by ;10 means hopeless. That the disease has already r('aeh·
pd its zenith and will now graduaJl,v suhside if! quite possible,
Thpl"C have lwcn othpr ppidpllli('s, and other kinds of t,'ees awl
plants have heNl threatened with destrudion through disease,
hut snch a thillg has never actually happened. 80 far as known,
no plant has ever hel'n exterminated by disease. It is unlikely
that the e]wstnut will he exterminated.

THE CIL\UUr.\K: It O('('lII'S to tlll~ Chair that the situation
would SU~g(,lo;t (liSt'us~ioll at th ilo; tillW, hut it would prohahly be

"1'1 h'l" to ('olltill1w with our pro~I'alllll](' liS it wal'l ahly laid O1lt hy
thos(~ who have Jll'ovil1el1 Cor this f'ollf('l'Pll('C, alltl have t.he l1is-
('usl'lioll aft(·l' we have Iward the papers. We will, thpl'dore, call
Cor the next papCl', entitled "How Further Rel'learch maJ Increase
the Effieiellc,Y of th(~ Control of the Chl'st.nut Bark Disemle," by
Professor W, Howard Rankin, Cornell Univprsity, Ithaca, New
York.

t. M~t~alf, H. and ColJln., J. F. '1"110 control of tho chestnut bark [1I'Oa8o. U. S. D. A.
Fannen' Bul. 467, 28 O. 1mt.

2. 1.00. elt. p. 11.

~. ReJ)ort~(1 by Dr. lII~trall at a ~ollr~r~Il('O 011 II", (·"(·"tllll~ bark ,lIor8.0 "~Id in AlbllllY,
N. Y., ~tober 19, 1911.

4. U. S. D. A. Fanner.' Bul. 467:lt.

6. U. B. D. A. Fannen' Bu1. 467:10.

~. Metoalf aDd Collins. The present statu. of the ~hestDut bark dlsea.e, U. B. D. A. Bur,
Plant Indu., Bul. 141, Part V, p. 46, 30 B. 1009.

7. Clinton, G. P. Report of the Botan/.t, 1008, Conn. Exp. Sta. Rpt. of 19lYT·100l1: 879-800.
Jnly, 11ll». .

I
-- I
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HUW FUU'l'lIEH UE~KUWIIMAY INCUEASE 'I'HE EFFI
Cll';NCY 01" TnI~ CONTROL OF THE CHEST-

NU'f BAUK DISEASE.

llY l'HUI<'N~l:5UH W. UOWAHV IL\:'IIKIN, Curl/dl Ulliccnrity, lthaea, N. Y.

Mr. Chairman, 1.adics aud Gentlemen: Up to this time investi
gations concerning the chestnut tree canker disease and the
causal fungus have not IJrought forth facts as rapidly as w('
l'ould wish. It was the opinion of the conference held at Alban~',

N. Y. last October that we did not have facts enough alJout the
(lisPHse and that scientific research was the one thing ]weded. To
emphasize this point we may consider some importmit phases of
the disl'ase which are yl't little understood, but the knowledge of
which is funtlmilentul to de\'isin~ effieient control methods. Con
CI'l'n ing the Dll'ans of sprl'ud of the fungus from one tree to
another we have nothing except secondary evidence. 1\Iost writ
l'rs have theorized on the different m,ethods by which the conidia
or summer sporf's might he carried from one tree to another and
u new infection started. Reasoning by analogy with what is
known of the behavior of IlIany fungi, such agencies as borers,
birds, ants and the wind, etc., have heen suggested but in no wise
proved to be responsible. It seems that the a~cospore stage has
not lIeen considered lJy any writer in the disliemillatioll of the
fungus, yet this stage follows the conidia very quickly and is the
more ahundant fruiting stage which is formed in the red or brown
pustules on the surface of the cankers. Under moist conditions
the ascospores are shot forcibly out in the air where they can be
canght up by the wind and carried for a considerable distance.
.rl'he speaker fOllnd the ascospores heing shot from matnre pus
tnlNl during' eyery rainy period last lil1mnwr. 'I'hefole spores ger
minate readily in rain water producing a new lllj'celium of con
siderable length in fifteen hours. The question at once arises,
why COl1lrl not these ascospores once shot into the air he carried
long distances and owing to their abnndance cause a large ma
jority of the infection? The time of year at which new infec-
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HOlls took place last slimmer in the Hudsoll River Valley was
evidently ahout the tillle whell the uscospore stage was just be·
coming abundant. It is an important matter then to determine
thp spore stage and the a~pJl(·y responsihle for the spread of the
fllnl,,'1's before we call hope to ~ulvise un ellicient uud effective con
trol. For l'xamplp, slIeh prceuutionury measures us the peding
of ]O~N before allowing them to be moved coultl be limitel1 to the
time of year whell this was Ucc('ssal'y and thus obviate a great
cost.

Likl'wise the prohlcm as to how the 111·l'sellt epidl'lIIical char·
acters exhibited hy the diRease have come about is as far from
solution as it was six Yl'ars ago. The speaker has recently col
lected and examined a fungus indistinguishable from the chest·
nut canker disease fungus on dead ('hestnut bark in several
places in Virginia. No case of this fungus attacking living
tre£'s waM found in the short preliminary examination made near
J,ynchbur~, although sl'vet·al Rpecimells were collected on dead
bark of stumps from whieh h'cp!'! were ('lit ahout two yeurs ago.
Also a fungus found in Pennsylvania on white, red and hlack
oak has great similarity to the canker l1isease fungus. Tlle pos
sibility of having several strains of the same fungus identical as
to microscopic characters, some saprophytic and others causing
a virulent disease, is. at once puzzling. Oue of two things has
evidently happened, either the host plant has, under existing
conditions, heen aitercli in its physiological process enough to
ehange its sl1sceptibil ity to this hprl·tofore sapropltJiic fungus,
or the fungus has developed a parasitic habit independent of
any change in the host. Possihly, of course, both factors may
have combined to brin~ about this disease-condition. Prelim
inary investigations·carried on by the speaker seem to point to
the fact that the susceptibilit.v of the chestnut tree to this fungus
deIWnds upon drought conditions; tllHt is a low water content in
the tree. This requireFl confirmation however hy furtheI.' detailed
('xperimcnt. "'eather conditions causing winter injury as Rug
gpstcd hy Dr. Clinton lIlay quite possihly he of importance also
in this connection, and accurate data concerning past weather
conditions and expl'riml'nts to determine the effect of low temper
ature on the chestnut tree in connection with the production of
susceptibility is llig~ly important.



If the rPlmlts of Hr. ~hlllch 011 thc CUllSC of 8usceptibility and
illlllillllit.y of' fore~t treps to lliseusc should prove true in the cuse
of this I~i~pas,' all-w, we llIay hope to he ahle to control the bark
l1iHease in 8h;H]e, laWII, allli park treell, hJ kl'pping up the water

° conh'nt of the trpe.

"'het.her 1Ilirsery stock serves to intl'oducc the disease into
new localitips is an important prohlem to he I]ptermined h.y oh

Hervatioll alii] experiment. The present method of inspection
-; and cutting out would he hll'/licient if the fungus lives commoDl~'

Wi a saprophyte at the basc of thc tree on dead bark and can at
tain a parasitic habit with SOllie slight change in weather condi

tions. If, 011 the otlll'r hand, it exists only as a wound parasitc,
then inspections would be p088ihle and the cutting out method
effective. However, with such problems as these undecided, no
one can pronounce definite judgment upon the efficiency of the
(Ontting out method. Ollce however, these facts are estahlished,
1Il0dith-atiolls may lll~ nUHle in the pl'esellt method by which its
1'1l'l'CtiVPIII'SS may he inslll'el] at possihly a lower cost than call
now he expected.
. '1'he prc!'Icnt mcthod whieh tIle Pennsylvania CommissioJl has

at]opted of eradicating ollly spots where the fungus is dist.inctly
parasitic, I'an accomplish a great good in a sanitary way, and
once sufficil'lIt facll; are forthcoming, til(' m{'thod may he altered
to suit our knowlel]ge and thus it./'! effil'i{'ney aRsured.

TIIg CIL\llUL\N: TIl(~ lIPxt l'al'l'l', PlltWpd "Hl'('eut Not.('s ou
t1w ChpRtnut Bar'k Disl'ato;p," will !II' dplin'1'1'11 Ily Pl'Ofl'M!'lOr II. It

Fultoll, Divisioll of Pathology, Pl'lllIsylnlllia ~tate t'o]]egp.

HECENT :KO'1'ER ON 'l'In~ (~ll ER'rNU'l' BARK DISEASE.

BY PROI,'I':Hl';OIt II n. I'TL'l'()!'\. l'('nllsylrclrlia Siale Coll('yc. State
ro/lc!I('. l'a.

The steally aud devastating slll'pad of thp ('hestllut hark dis
ease brings us face to fare with a grave situation, and raises
many questions of great importance. Most of tlH'Rc will cenhe
about the three great questions: Is it possible to cbeck eff~cUvely





Orchard chestnut tree girdled at base, showing cnnrnctpristic ~rowth of sprouts.
Scene near "·estbllr~·. X..\\" York.--·l'lwtograp" by Perky IS/Jalildillg.

[' 7 l by Coogle





Large forl'st tree ltirdl~rl at hast', IIhowin/r eharaetE'riRtic /rrowth of sl>routs; near
Richmond Hill, ?'\ew York.-PholoYI·opll by Prof. Collins.

[' 7 l by Coogle





Large trees with some branch!'~ ~irdll'd. I"ote condition of th!' foliagp.. Scent' at
Westbury, I"ew York.-Photograph by Prof. Collin,.

Lar!:e trl't!s with SOIll!' brllndll'll l:irdlf'<l. ~otl' condition of foliage. Sc!'ne at
"·"stltu!',\". ~t'w York.-l'hallJ!!I"III,h by ,·,.af. ('0//ill8.
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Orcbanl chestnuts, (grafted varieties), nearly dead. ~ote sprouts on the trunks.
Photograph bll Prof. Collin3.

Orchard chl'stnut with limb ldrdll'd by twig-girllling borer. Easily mistaken at
a short distance for chestnut bark disease.-Phofouraph by Prof. Collin3.
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Examples of tree surgery, showing healing process aftt>r cutting out clinkers, in
treatmf"nl of orchan! trf"I'I', 'l'his treatment IIndonbtt>dly prolongs the life of the
h'f"es,-J'lIotagra/J!l by llraf, ('ollillH,

EXAlllple of trl'e sm'g-pry, showill~ hp:lling flro('e~"

trl'lltml'nt of orchard tn-,'s, "'ill I'rolon;.( life of
Collins,





Chestnut tree showing t'llrly stage of diseasl": note small girdled twig on Ulliler part
of the tree in the centre of the picture.

Larg(' chestnut tree partly dead, ~ote sprouts with le8\'es near the top, the
dwarft'd 11'8\'es on the middle rhrht-hand limb. II Ill) tht' he8lthy lower bran<:,hes with
nOl'1II81 )l'nnM. S<:'t'IU! at Hawlius\'iIIe. l'enull.-l'hofo!ll"Illlll by pr:fC('~~g[e
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Ellrl~' sta/[e of infection in an orchard trce; notc girdled twiRS with withered
leaves at to!'. S('ene in Lancaster con nO' , l'l'nna.-l'l",tograflh by Prof. CoUin,.

Complete dl'strnction of the chl'stnnt trel'A in mixl'll Atand. :\ote hcalthy COD
dition of 'rl'l'~ of other sllceieA. "iewA nlone' Long Island Hailroad. ncar IUchmond
Hill, ~ew York.-PllOto!ll"tll'h by P,·of. (,'ol1ill~.





Complete d('stnlction of chestnut l1'(,I'S in mixl'd "tands. ~ote bl'althy condition
of trees of other speeif'll. Views nlon~ Lon~ Island Railroad. near Richmond Hill,

1\ew York,-P/w/CJgraph bv Prof. Collil/B.

Rmall orchard chestnut nearly dend.-Plt%Y""fllt bV Prof. Colli""

beoogIe
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A d)·jng trcC' on Long Island, ~ew York.

Examples of trcc surgery, showing h('aling process after cutting out ('onkers. in
treatment of or('hnrd trees. '!'his trc8tment undoubtedly prolongs the lif(' of the
trel's.-Photograph by Prof. Collin8.
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the spread of this disease'! Is it worth while doing so? What
are the best methods to use 'Vhile no one, perhaps, will ven
ture to prophesy the outcome, all doubtless agree that the great
interests at stake justify an aggressive fight; and all alike are
anxious to see the warfare waged in the most effective way.
Other contests against fungous foes have been won in spite of
apparently insuperable obstacles, and we now look back from
the vantage ground of knowledge gained through the contests,
and wonder that the tasks should have seemed hard. Each year
witnesses the conquest of more than one important pest, just as
each year is apt to bring into the limelight some hitherto unob
trusive pest. Jlention might be made of scores of animal and
plant ppsts that, in the wide interchanges incident to modern
civilization, have been brought into contact with new host species,
or with new environmental conditions, and have forthwith en
tered upon a period of riotolls devastation. At the present time,
federal and state resources are being drawn upon, and concerted
state action is bei rig had, in the fights against the gypsy and
brown-tail moths in New England, and against the cotton boll
weevil in the southwestern portion of the cotton belt. I cannot
refrain from recalling to mind the eradication of the cattle tick
in certain districts withill its range, and the stamping out of yel
[ow fever in territory undlr United State jurisdiction, as notable
examples of suness that ha~ in recent times come from complete
knowledge of tlre situations, combined with efficient administra
lion. As a citizen of Pennsylvania, I take pride in pointing to
the successful suppression of the fl~t and mouth disease of cattle,
during 1908, by the State I.Jivestock Sanitary Roard in co-opera
tion with the Federal Bureau of Animal Industry. These were
campaigns of" quarantine and sanitatiolJ.

These examples of very diverse nature do not prove anything in
regard to the chestnut bark disease; but they do serve to em
phasize the fact that persistent effort in the right direction may
win in the face of great odds.

To the specialist in plant diseases, a most interesting question
is, why is it that this disease has made such headway in this coun
try in so short a time. Is it that there are factors involved, aside
from administrative difficulties, that are not found in the many

4
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fungous diseases that affect our crops,-less spectacular in their
working, but none the less damaging in their effects? Or is it
that well recognized factors are here found in a unique combina-

. tion that adds to the seriousness of the situation? Is this dis
ease iuherently more serious than pear blight or cotton wilt or
wheat sh~m rust? Answers to such questions involve considera
tion of the hahits and value of the host plant, as well as definite
knowledge OIl all important points in the life history of the causa
tive organism, Viaportlte lIarasitica.

For chestnut bark disease infection to occur, three general con
ditions must be met just as for any other fungous disease.
Broadly stated, tIll'se are (1) the presence of infective material,

_I (2) a host plant in a condition of suseeptibility, (3) general en
• -vironmental conditions that are favorable. All rational control

measures for the disease must be based on the peculiarities of this
fungus with reference to these three things.

The infective material for Viaporthe panLsitica seems to be
pre-eminently the spores, which are of two types, the pycnospores,
sometimes called conidia or summer spores, and the ascosporei'!,
or winter spores. We wish to know definitely the conditions that
influence the formation of each type, the longevity of each under
favorable and under unfavorable conditions, their modes of shed
ding and of transfer, the conditions favorable and unfavorable to
theil' germination, their abilities to establish tl~e fungus upon
various materials, and the relative importance of the two types
in spreading the disease. General environmental conditions may
have their effect upon longevity of spores, upon germination of
sporeR, upon rapidity of growth of the fungus, and upon spore
prodnction by the fungns. 8mweptibility in the host has refer
ence to qualities of genera or species or varieties ·01' strains or
individnals, that render them liable to attack by the fungus,
which qualities lUay be inherent or possibly induced by environ·
mental conditions. Here must be included the exposure through
various wounds of susceptible portions of the host; and the pro
tedive effeds of nlPasures that may lessen the susceptibility of
the host. Ot.her points in the general life history of the organism
may be of intf'rest anrlimportance, aside from any rlireet rela
tion to the settin~ up of infection.
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Realizing the importance to the public welfare of ItlOre com·
plete knowledge along these lines, the Pennsylvania Agricultural
Experiment Station, through its laboratory of plant pathology,
has undertaken certain investigations upon the life history of
D-iaporthe para.<titicn, in hearty co-operation with the work of the
Pennsylvania Chestnut Tree Blight Commission. While a com
plete report cannot be made, in the nature of the case, for a long
tim<.', we beg to suhmit a brief preliminary report on the lahora
torJ' work now being carried on by :Mr. R. A. Waldron, of the
Experiment Station staff; to which is added at the request of the
I~xecutive Officer of the Pennsylvania Commission, a summary
of field studies made by Mr. R. C. Walton, one of the field agents
of the Commission. Credit for the findings reported here is due
to the careful work of these two men.

AIR CURRENTS AS CARRIERS OF THE CONIDIA.

The tests were made with the blast from an electric fan, with
a velocity of perhaps twenty miles an hour. The material used
was bark of chestnut with tendrils of conidia projecting from
the mouths of the fruit-bodies. The tests were made with these
tendrils dry, with them moist, and with the spray from an atomi
zer playing over them, the last to imitate conditions prevailing
during storms. The attempt was made to catch the spores on the
surface of sterilized potato agar exposed about six inches away,
in the blast; and to determine the carrying power of the air cur
rent from the subsequent growth of Diaporthc para8itica. in this
material. Also, wet cotton was similarly held in the blast; it
was then squeezed out in sterile water; this was centrifuged, and
microscopic examination made of the sediment,as well as cul
tures from it. ,!,here was unmistakable evidence, from each
line of testing, that the conidia may be detached by strong air
currents, and carried short distances. The detachment was
greater when the spray played over the material. The test will
have to be carried further before quantitative results can be
~iven. It seems likely that the detachment was largely of small
bits of the tendrils made up of large numbers of spores, and that
these are too heavy to be carried great distances; and suggests
that under natural conditions infection may be spread short
distances by wind.
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U>NGEVITY OF CONIDIA AND ASCOSPORES.

The lellgth of time that conidia retain their power to ger1l1iuate
will doubtless vary with the conditions under which the spores
are kept. Spores from bark collected in late summer and kept
dry at ordinary room temperature, germinated readily for four
months, but three weeks later could not be induced to germinate.
Material exposed out of doors and that kept moist and at about
75 degrees Ji'. in a greenhouse, did not give germination of conidia
after four months earlier tests not having been made.

GERMINATION OF CONIDIA AND ASCOSPORES IN DIFFERENT MEDIA.

noth kinds of spores germinate in a decoction of chestnut bark,
in rice broth, etc. Ascospores germinate in spring water, the
conidia do not.

EFFEC'l' O~' '.rEMPImATUlU<.l ON GER~IJNA'rION.

Conidia ~erminate best at a temperature of 60 degreeK F., and
(Hlitinctly less rapidly at temperatures 10 degrees above or below
this point.

Ascospores germinate best at a temperature of about 70 degrees
]i'., but a good percentage of germination occurs at 85 degrees F.
and 45 degrees F. Even at 38 degrees F. the germination of as
cospores was 25 per cent. in the first 24 hours, and reached 70
per cent. in three da.ys. Ascospores germinate readily after at
leaF!t moderate freezing. rrhese factM indicate that the afWOH

pores lIIay playa more important part in causing infection under
eert~in conditions, than has been commonly attributed to them.

The effect of extremely high and low temperatures on spores
has not yet been completely investigated in our. laboratory.

EFFECT O~' TE~IPERA'rUREON I<~ARLY GROWTH.

In general the mOAt rapid early growth is at the optimum tern- _I

perature for germination. In a nutrient solution of boiled chest-
nut bark, the aRcospores will send ont a length of mycelium 10
to 15 times the spore length in the first 24 hours at 70 degrees F.,
which becomes an indefinitely large mass of mycelium in two
days. At 38 degrees F., the growth is about one spore length the
first day, and 15 times this ill five days.

.1
I
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GROWTH ON OTHER MATERIALS THAN CHESTNUT.

In the laboratory the fungus grows well on a variety of artifi
cial media, perhaps most readily 011 potato agar that has beeu
made slightly acid. Material was submitted to us of white-oak
and black oak bark, collected by Mr. J. R. Guyer, agent of the
PenIlsylvania Commission, which bark had been killed by fire pre
tions to its observation, and lSiltl\' l',. pUlStules of what seemed to
Le Diuporthe para8itic:a. Careful microscopic examination !Show
ell that the morphological features COrl'csponued closely to those
of Diaporthe pamsiticu} as did also the growth of the fungous in
artificial culture. Red oak twigs killed by steaming iu the pJ'oeess
of sterilization, were readily infected by LJiaporthe paras'itica ob
tained from a typical chestnut lesion. While it is desirable to
rarry on further cross inoculation experiments, it seems rea·
sonable to suppose, in the light of present evidence, that LJiapor
the Imrltsitica may, under unusual circumstances, establish itself
saprophyttcally on portions of trees outside the genus Otlstanea,
if these portions are already dead. \Ve have found uo evidence
that the fungus prodnces in any sense a disease of such trees as
tlte oak.

RELATION TO LIGHTNING INJURY.

In August, 1908, Mr. George Wil't, of the Penllsylvullia For·
estry Department, directed the attention of the speaker to a
chestnut tree in an advanced stage of infection, that had been
strnck by lightning earlier in the season, when its leaves were
half grown. Where the wood had been splintered along the
lightning track, there were numerous pycnidia standing apart
one from the other, as is characteristic of Diaporthe pamsit-ica
when fruiting on wood rather than on bark. Many of these fruit
bodies were deep in the cracks made by the lightning, and evi
dently bad been formed after the stroke. Specimens taken from
the wood and from the bark near by, when tested, gave g'ood
germination of spores. Probably the hark infection, which
Rl'emed to uate far back, existed at the time of the stroke, and the
fungus spread from this to the Rhatter{~d wood, the lightn ing
presumahly lIot llUving killed the fl\llg'llS ill the vicinity.



54

DEVELOPMENT IN SAPWOOD AND HEARTWOOD.

Where a section of a large infected branch was kept in a moist
atmosphere constantly, an abundant development of pycnidial
fruit bodies was noteu in about two months from both sapwood
and heartwood at the more moist cut surface. The similar de
velopment in wood shattered by lightning has been mentioned
above. In two cases, the fungus was found on young, unligni
fied shoots; in both cases, tile parts hau been distillctly injured

. by insects.

SlJlIIMAHY OIl' FIELD s'rUDIES A'f ORBISONIA, PA.

During the full and early winter of 1911-12, Mr. H. C. "Talton
made a detuileu stlluy of an auvance spot of infection at Orbi
sonia, Huntingdon county, in Uentral Pennsylvania. The tract
covereu some forty-six acres on the north and northwest slope of
a moulltuin. It hau been cut over originally forty-five years
ago, and at intervals since, the last cu tting being in 1908. Most
of the chestnut growth was coppice of four years standing.
HaUler severe fire injury hau occurred in 1902, and the land had
been pastured recently. ~oil conditions and density of stand
varied considerably over the trad. The infection was found in
detached spots over about thirteen acres. There was one spot
that seemed to be the original centre of infection, dating back
two years; but elsewhere in the area there were lesions aPIlarently
as old. Altogether three thousand and fifty-nine chestnut trees,
sprouts, and stumps were examined and two hundred and eighty,
or 9.1 per cent. were fonnd to be infected. Of these, practically
all were four year coppice growth. The oldest lesions wpre
seemingly two years old, and ten of tllese were found. The
youngest were for the current season, and of the total, about half
seemed to be less than one year old; and estimates of the age of
all the lesions indicated a very uniforlll rate of spread durin~

the two years. It may be added from a recent investigation that
153 trees in southeastern Pennsylvania, near Haverford exposell .,
to natnral infection, carefu lIy examined and murked as unin
fected in January ]!H], showed 25 trees infected in a recent ex
amination. This would indicate somet.hing, perhaps, of the
rapidity of the spread 01 the disease,_ where observations were
made upon that point.
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Out of 18 sprouts showing two lesions, 13 had the younger
lesion above and 5 the older, which might indicate the probable
work of insects in carrying infection. .

Sprouts were originally infected at the base in more than four
fifths of the cases. Forty per cent. of the oldest lesions on
sprouts showed twigs as a centre of infection; eighteen per cent.
showed cracks, fourteen per cent. wounds; thirteen per cent.
beetle holes, eleven per cent. crotches, and four per cent. were in
determinate.

)Iore infections were found in medium dense growth than in
dense growth, and very few in rather open growth. Of all in
fections recorded, '17.a pel' rent. were within twenty fect of old
logging roads, 7.4 pCI' cent. from 211 to 50 feet away, antI ,1:;.3
per cent. at greater distunce. -:Many more infedions were found
where soil conditions were moderately moist than where they
were dry. Of 150 original sprout infections, 62, or 41 per cent.
had a north to northeast exposure; 20 or 13 per cent. a south to
southwest exposure; and the remainder were about equally
dividcd hetween the other two quadrants of the compass. This
might suggest moisture again as an important factor.

There were 28 cases of pycnidia observed developing on wood.
Only cight trecs larger than seven inches in diameter showed in
fectioll. Olle of these had a lesion apparently two years old; and
half had the oldest IPiion less than one year old. All of the tree
infection was in the bark of the trunk, none in the tops. Half
had development of watersprouts in connection with the lesions.
Lesions in the bark of stumps showed fissures at their centres
in almost all cases, and in the oldest ones the pustules were
usually dark and in the ascus stage.

In connection with lesion8 on sprouts, trees, and stumps, there
were abundant evidences of animal association, principally
beetle and other large insect larvae, tunnels and holes; but also
woodpecker holes and claw marks, and ant nests and trails.
Most of the ant nests were in old dried stump stuhs. Fully lline
telltlls of all old lesions showed beetle larvae in or near them.
TheRe were mainly a species of I.eptura. Of the youngest lesions,
a:llOut two-fifths showed larvae in or near them; and in all cases
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there were about twice as many larvae in as near the lesions. It
would seem that these usually follow rather than precede the in
fection.

Woodpecker work was noted in about one-tenth of the oldest
lesions, and not at all in the youngest lesions,-much less fre
quently than beetle work. Ants were seldom found actually in
the lesions.

It is expected that careful observations of this same tract next
year and later, will add much to the value of the present very
complete records, whieh it hm; UPI'll J10HHihle to summarize only
briefly in th is accoun t.

A good deal is known about this parasite; very much l·emains
to be learned. As far as our present knowledge goes, the prompt
stamping out of advance spots of infection, and the general cut
ting off of hopelesRly infected tracts, seem to be the only practi
cable means of control. No one perhaps realizes more keenly
than the speaker the difficulties of finding infection and thorc

oughly removing it in sparsely settled tracts of large extent and
of little value for ti~ber. I have had occasion this last summer
to be on the outskirts of the line of spread of this disease through
the State, and I have seen numbers of these advance spots. It
seems that if we can find these Rpots and remove the timber, we
will be doing much to check the advance of this (lisease. In this
State the fight is on, and it is the part 0' all good citizens to co
operate in the work that is being done. (Applause).

THE CHAIRMAN: Dr. Caroline Rumhold, who is in charge
of important research work at the laboratory of the University
of Pennsylvania, will present a paper in rp]ation to nwdidnal
remedies for the chestnut tree hark disease.
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~'HE POl::;SIBILITY OF A MEDICINAL REMEDY FOR
CHEl::;TNUT BLIGHT.

IlY DR CAROLI~~ RUMBOLD, IN CHARGE Ob' 'rIlE l']<;N~SYLVA"~J.\

ClIl!:8TNllT 'I'UEE BLIGH'!' CO~IMI88ION'8 LAHUHA'rOIU.

Mr. Chairman, l,adie~ aud (Jeutlemcn: Altlwugh in the pro
gramme, Ute title of my remarks has been giveu as Ule J!ossibility
of a medicinal remedy for chestnut blight, I much J!refer to con-. .
tine myself to a question of medicinal treatment as I believe it
would limit me too much were I to try to discuss a remedy, a
cure-all, one might say, when we have only started to work out
the proLlcms in thc case. )Jy mail! task is to attelllJ!t to find the
relation between the chestnut tree and the fungus which causes
its death; consequeutly my work is with individual trees.

The "question of medicinal treatment should bc considered
hroadlJ from two sides. Firstly, the side of securing bettcr
health conditions for the chestnut trees, in order that they may
have tbe ability better to resist the disease. This we will call
preventive treatment. Secondly, the aspect of curative tl'(~at

ment.
Under the first heading come the details of water, food, light,

in other words, matters of environment. As fur water, there is
the question as to whether or not droughts of recent years are
pal'tiall~T responsible for the spread of the disease in the chestnut
tree. I am now conducting experiment.'! in which chestnut trees
are being exposed to infection under varJ'ing conditions from dry
ness to excessive moisture, both of atmosphere and soil. These
experiments may also throw, some light on the report that the
Might spreads rapidly where trees are in a crowded coppirp,
while trees growing on the ridge of a hill are uninfeeted.

In tlle matter of food, various fertilizers arc being suhjedc(l to
tests on growing trees.

I am about to start a series of experiments in which young
tref'S are to be grown in solutions of different ehpmicals, with
the object of hastening the growth of the hark, or of increasing
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the amount of chlorophyll in the leaves, in order to find out
whether or not such variations asjJlis might increase the immu
nity of a healthy tree. Under the head of preventive treatment
is also to be considered the care of wounds, etc. This subject
will be fully considered in this conference by other speakers.
My own work in this direction is confined to the testing of
"washes" submitted to the Pennsylvania Commission for trial.

If the question of preventive treatment is still so far from be
ing satisfactorily answered, that of a curative treatment is in
a more inchoate condition. At most, I can describe the meth
ods adopted in the Pennsylvania Commission laboratory, and in
whicJl I shall attempt gradually to start experiments along the
following lines :-Experiments to test the relative vitality of the
mycelium of the fungus, its ascospores and the conidiospores
found in summer and those formed on wood during the winter;
injection into trees of chemicals toxic to the fungus causing the
hlight; tests as to the immunity of different varieties of trees.
I have started some experiments along two of these lines, but
none is completed. According to my experiments so far, the
ascospores or winter spores seem to have the greater vitality;
then follow the summer or conidiospores. The mycelium and
those conidiospores grown on wood seem to be equally suscep
tible to poisons. The injection experiments which are to be
made are those where chemicals are injected into roots and
where hypodermic injections are made on the trunks of the
trees. These are of necessity dependent on the experiments
leading to the discovery of chemicals toxic to the fungus and
lIot deadly to the tree.

Experiments as to relative immunity of chestnuts are now
being conducted on two or three varieties of trees. Japanes~

and American trees have been inoculated with the blight. For
the purpose of such experimentation, the Commission has heen
given the privilege!! of the Botaniral J~aboratory of the Uni
versity of Pennsylvania, where a special room has been set
aside for my work. A greenhouse has been recently completed,
in which a number of small chestnut trees are now growing.

THE CHAIRMAN: The next paper is entitled "Treatment
of Individual Trees," by Professor J. Franklin Collins, United
States Department of Agriculture.
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']'REATMENT OF ORUHAHD AND ORNAlIEN'rAL TREES.

BY PROFESSOR J. FRANKI.IN COLLINS. U. S. DEI"T OF' AOUIClJI.TUIt]<],
WASHINGTON. D. C.

Mr. Chairman, Ladies and Gentlemen: For the purpose of call
ing your attention to one or two points that I want to emphasize
as a preliminary to my main topic, I will quote the opening paru
graphs of a story published in the fall of l!HO in a well known
popular magazine. The particular incident mayor Dlay not
have been true, it doesrft matter, still, all who have had mueh
to do with the chestnut bark disease will recognize the incident
as a fairly typical one, with perhaps a slightly different setting.

The programme of experimentation thus outlined seems for
midahle, hut this work must be thorough if any results of value
are to he obtained. It can be said that nearly all of these experi
ments point to the possibility of curing infected chestnut tre(~s.

Perhaps by the end of another year the Pennsylvania Commis
sion laboratory will he ahle to report, if less of a forward looking
programme, at least more of actual and valuable results. (Ap-
plause). •

"A tall, lean man, with a grizzled IleaI'll and the air of wisdom
that goes with such adornment, strode across the lawn of an old
fashioned Connecticut country seat, and gallantly lifting his
dingy Panama hat to the mistress of the manse, said in impres
sive tones:

'lfadam, I have just been looking at your chestnut trp.es. TIH~y

are all covered with seale, and are dyinK. I can save them, if
yon wish to have it done.'

'('an you'r said the credulous woman, Iookin~ up to the dead
top of a nohle tree. 'I have noticed that there was something
the matter with them. now much will it cost?'

'Let's see,' mused the tree-doctor. 'Eleven trees, two dollars
apiece. Well, I'll make it twenty dollars for t.he lot. Thpy're
worth more than that to you, ain't they?'
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'I should say they were,' said the owner of the estate. 'My.
husIJand said before he died that ile wouldn't take five hundred
dollars for that big chestnut out in front there. I will willillgly
pay twenty dollars to have them saved.' 'All right. Let me get
my outfit.'

He went to his buggy, brought back a paper bag of powder and
a whitewash brush, and borrowed a pail, some water and a step
ladder. In an hour he had swaIJbed the trees from as high as he
could reach from the ladder down to the ground, pocketed the
pleased widow's twenty dollars, got into the huggy, said 'Gid
dap' to his horse, and was down at the next door yard, swahIJing
more trees and pocketing more dollars."

It is true that many unscrupulous persons ilave IJeen making
money in 'a manner similar to tile one mentioned ill this stor.r.
It is true also that the ravages of the disease, a\ld especially the
legislative appropriatioll to combat it in Pennsylvania, have sud
denly brought to light llumerous unsuspected infallilJle cures for
all tIle ills (including the chestnut bark disease) to whieh trees
are or ever will become heir, if we should judge only from the
statements of the advertisers and inventors.

Apropos of this, the Chestnut Tree Blight Commission of
Pennsylvania might relate some of their experiences along this
line that would make mo~e interesting reading than the above,
though the incidents were less profitahle finallcially to the fakirs.

The main point that I want to emphasize, however, is that the
value of ornanmental trees cannot, like forest trees, be gauged by

the mere timber value of the wood, nor, like the orchard tree,
merely by the value of the annual crop of nuts. The chestnnt
tree undoubtedly attains its highest value as an ornamental tree.
You will all recall, I am sure, certain estates where one or more
elH'stllUt tr('('s are the main aesthet.ic or decorative feat.nrl's. Per
Imps the tree may have heen a veteran, famous ill the country
Aide, long before the present owner purchased the land a11(l built
his domicile. OftentimeA the value of the ornamental tree iA
Im'~('ly <'n1HllIf'ell by itR 10f'ation with reference to t.he 11011se, and
even more largely, at times, hy historic or allceRt.ral t.rallitinJlR
with which it. may have heen, 1011~ RiIlCf', uRAociau·d. The value
placed by the OW11('r of t.he estate upon sueh tree may occasion
ally be almost without limit.
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The very fact that the tree is of much greater value to its
owner than any tree in the forest coulu be, means that more
labor and more care, can and will be expended upon it, if it needs
it, than would be considered possible, from almost any economic
point of view, on either the orchard or the woodland tree. Con
sequently some methods of combating the disease may be profit
ably applied to ornamental trees that would not for a moment be
considered in connection with a tree in the forest.

At the very beginning of the experimental work undertaken
by the United States Department of Agriculture, this fact was
recognized, and has since been kept in mind. Considerable of
the experimental work has had for its main object the solving of
the problem as to whether or not it will be possible to eradicate
or control the disease on individual trees.

Notwithstanding the fact that much of this work has been
done in chestnut orchards, there are probably few orchard trt'cS
that would be worth the expense involved in an attempt to save
them; however, on account of their !'1maller size and greater ac
cessibility, they would be more profitable for individual treat
ment than the forest tree. Consequently these orchard trees be
come, in most cases, nothing more or less than experimental
martyrs for the possible future benefit of their more aestheti
cally valuable ornamental kin.

It is ;yet much too early to make a very definite statement, cer
tainl.y not a final report, upon the possibilities of being able to
eontl'ol fully the Chestnut Bark Disease on ornamental trees
wi.thollt recourse to the radical methods at present advocated
for controlling it in a woodland. Nevertheless, certain facts
have been repeatedly demonstrated in the course of the experi
mental work which apparently point in a very encollraging man
ner to the probable ultimate accomplishment of this highly de
sirable end though perllaps not on a very encouraging economic
hasis, as such a basis is usually figured.

I want to call your attention to some of these facts, as well as
to the hf'aring that they may have upon control work of this
gem'ral character. Rut ill order to make clear certain points I
mm~t tir~t refer very briefly to the general line of tr('atment
which is being folIowed in the experimental work mentioned.

./
\.:-:---
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l'Itili Itus lJeen fully descrilJed in Farmer's Bulletin No. 467, of
the United 8tates Department of Agriculture, and need not be
considered in its entirety here.

For this work the most essential implements are a gouge, a
mallet or hammer, a pot of tar or paint, and a brl1sh to apply the
latter; also a whetstone for keeping the gouge sharp. When a
diseased spot in tite bark is located, it is carefully cut out with
the gouge and mallet, care being taken to cut the bark perhaps
.one-half inch beyond the discolored area which is usually so
prominent a characteristic of diseased bark. It is extremely im
pOl·tant titat the gouge be kept scrupulously sharp. If it is dull,
tile pressure re.quired in forcing it through the bark will invari
ahly result in some injury to the delicate cambium cells at the
edge of the cut. This means that the new growth will start
hack under the hark some distance, an eighth, a quarter, a
half inch, or even more, and not close to the edge of the cut,
where it should start under the most favorable conditions.

DlII'ing the growin~ season the new growth begins to lift the
old bark within a week or ten days. If this growth docs not be
gin close to the edge of the cnt, we shall find in the course of
three weeks, under the uplifted edge of the bark, the finest kind
of a shelter for all kinds of slIJall grnbs, beetles, etc.; all of which
arc well known danger factors in connection with the spread
of the disease.

At most seasons of the year, it is highly important that the
edge of the cut alon~ the cHmhilllll line he covered with paint or
tar as promptly as possible. This is an important, and often
esseutial, point in coaxing the new growth to start closer to
the edge of the cut than it p'.:'[' would under perfectly normal
conditions. ny using a sharp gouge and promptly covering the
cut edges, we have muny tilllPs had the satisfaction of seeing
the new growth start within a thirty-second of an inch of the
edge of the cut, and be readily visible to the unaided eye in less
than a week. Anything better than this can scarcely be expected.
Of course, all portions of the cuts must be finally, carefully and
completely painted with tar, paint, or other suitable waterproof
coating, and it is, theoretically at least, a good plan to paint the
cut surface with copper sulphate or Bordeaux before waterproof
·coating is applied.
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In discussing tile possibilitics pro and con of controlling the
disease on individual trees after it has become established, therc
are many factors that should be clearly understood and carefuHy
considered. It should be determined just what bearing each
will have on the main problem, just how each unfavorable one
can be overcome or at least neutralized, just how each favorable
one can be made even more helpful in the fight; all these, and
more, if we are to enter the combat fully equipped. From
nnmerous points of view it is extremely unfortunate that the
disease has spread with such rapidity from its first known
centre, that nearly every person who has been detailed by the
States or the Federal Government to work on the disease has,
of necessity, been obliged to devote most of his energies to 10
eating or destroying infected trees, and relatively little or none
to the research or investigation phase of the problem.

Everybody who has had much to do with the disease will
:lj!ree with me, I am sure, when I say that in our efforts to con-
trol it we have been enormously handicapped by lack of just
SlIl.'h knowledge as comes only from systematic and painstaking ~

research. If we had this knowledge at the present time we
would undoubt~dly see with clearness many things which are
now shrouded in the mistiness of uncertainty or in the darkness
of complete ignorance. Who, I wonder would venture to foretell

•
the effects upon the whole question of control if we had spread
hrfore us a complete, or fairly complete, positive knowledge of
the many important points cOllnected with the disease, abont
which we now know so little; e. g., to mention a few of these, its
origin, methods of dissemination, detailed effects upon the host,
immediate cause of the death or the lost vitality of the spores,
resistance of spores and mycelium to toxic agent~, climatic in-
fhwnce upon host and llisem:je, the extent to which it is possible
artificially to introduce various fluids into the circnlatory sys
tem of a tree without killing it, the extent to which insects are
M'Sponsible for the spread of the sporfls, tIle precise knowlege of
the relation of birds, rodents, wind, etc.; to dissemination of the
spores.

In attempting to control the disease on individual trees, there
are certain facts, as I have alrearly stated, which have been re-
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peatedly demonstrated ill the tour~e of experimental work, that
are worthy of consideration at this time. I want to mention
aud very hriefly discuss six of these:

(1). Lateral or oblique conduction.
There seems to be a rather widespread (but erroneous) idea

that the-crude aud elaborated sap of a tree can pass up and
down the trunk or branch only in a longitudinal direction, that
is, lengthwise of the fibres or "grain" of wood or bark, or at most
with but slight deviation from this route. The fact that it is
transferred almost entirely in a longitndinal direction in a
healthy uninjured tree may be trlle enough under normal con
ditions, but it is far from true in trees that have been injured
in certain ways, and, as all students of plant physiology know,
not strictly true under perfectly normal conditions.

It is a fact of common knowledge that a tree will ordinarily
cover or grow over, an area of bare wood where the bark has
heen removed. It is common knowledge to all ohservant persons
that these scars heal over mainly from the sides. In all proba
hility this is largely because they adjoin the uninjured vessels
through which sap is being conducted in the normal longitudinal
direction, but douhtless in part also to other causes to which I
shall allude directly. If a partially or entirely healed over scar
should be dissected, it will he found that in the layers of wood
formed immediatelJT after th£. injury the fihres are curved out
ward around the injury, and cOlltinue in a nearly longitndinal
direction hoth above and helow the scar. 'Vhen the scar is par
tially covered, the newly formed fibres are straighter, and finally
after the scar is entirely covered, the youngest fibres will be
found to have assumed their normal longitudinal direction, or
very nearly so.

lf it were not for this possibility of oblique conduction, a tree
that had a large lesion extending half way around the trunk
on the north side, for instance, and an equally large one on the
south side, either ahove or below the other, would, to all intents
and purposes, be girdled.

In the chestnut tree, the angle from the perpendicular to
which these fihres can be made to curve, as a result of experimen
tal cuttings, may seem surprisingly great. In one instance the



writer very nearly ~ucceedeu in an aHl'rnpt to force this new
growth to produce fibres ut right angles to the uorwal directiun:
i. I'" the,}' were nUlue to benu Illore than SO degrees.

The fact that llew fibres can, if necesliarJ, be formed at such
a ~rreat angle from the normal is of very great advantage to the
dll'stUllt in the process of healing over scars made, fur example,
h~' cutting out diseased. SPObl in the bark. As food is conveyed
through a i)lant in vcr,}' dilute watery solutiolls, it is necessary
that a great amount of sap he circulated or conveyed to a point
where any considerahle amount of food is demanded. If the
tuhes which primaril,}' convey Kap should be severed, as when a
diseased spot has heen cut out of the hark, the free transfer of
Rap is at most sea~ons of the year immediately reduced to a mini·
mum in the severed or "lll~ad cuds" of these sap conducting tubes,
which from the point of view of circulation, llOW hold about
the same relation to the uninjured tubes' that the stagnant arm
of a river do('~ to the main river.

t:;o far as the adual food is cOl\ecrncd, it is ohvious that the
1l1lUHmt of sap nce{'ssar.y to supply the r{'qui~ite food cannot
reach the upper and lower edges of a scar hJ means of the dead
ends of the conducting tuhes as readily and rapidly as at the
I'dges where there is a continuous stream of sap passing along
the uninjured tubes.

Oftentimes just below a broad sear which reaches to the wood,
and less often ahove it, a triangular pipce of hark will die. This
is due directly or indir('dl,r to the inubilit.r or great difficulty
that the sap has in I'eaehin~ thl'Ke placl's. In order to preclude
the possibility of the hark d,Ying' hal'k either above or below a
liraI', and thus fUI'n ishill~ favorahle shelt('rs for insects, the top
and bottom of the sear N!loull} he pointed instead of allowed to
remain abrupt or rounded. tinder ordinary conditions it takes
no longer for a scar six inches long and an inch wide to heal
over completely than it does for one an inch long and an inch
Wide, simply hecause the hpuling oyer dep<mds almost entirely
upon the b'Towth at the sidps of the scar. As I have already in
timated, all cuts should he made with instruments that are kept
very sharp.

(2). .lIycelium in the wood.

5
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The mycelium of the [uugus alnu"Il:lt always produccs a Vt'ry
characteristic motUed fan-like appearance in. the bark, and ap
I'ears to penetrate through tile tissues of th~ bark but a short
distance, if at all, beyond this discolored area. The mycelium
also penetrates the sapwood very freely, when the disease reaches
as deep as the wood, as it geucrally docs sooner or later; but,
unlike its effect in the hark, 110 prouounced discoloration is pro
duced in the wood, aud it iii impossible to determine with the
unaided eye the approximate limits of the mycelium, as in the
case of the bark.

In all efforts to control the discase without destroying the
tree, it is of course necessary to gouge out this dis~ase infected

(sapwood. The depth to which it is necessary to remove it can
not at present be definitely stated, as insufficient time has
elapsed to demonstra~e this point experimentally. :Many cut
tings, lilome with the sapwood partially removed from beneath
a lesion, and others with all of it removed, are now being watched
for results. However, in a diseased spot from three to four
inches in diameter apparently at least three annual layers of
wood in the centre of the diseased spot must be removed.

Of course where sapwood is cut, enormous numbers of minute
tubes, which conduct the crude sap from the roots through the
trunk and branches to the leaves, are severed, and, should the
cutting happen to have been done during warm, dry weather,
it often happens that one or more branches directly above the
cut-out area will show much wilted leaves within an hour 01'

two. This is a direet and inevitable result of the suppression,
from any cause whatsoever, of a considerable portion of the sup
ply of water for the leaves.

Considerable careful judgment lIlay at times have to be used
when makiug cuts of this nature, and occasionally it may be
wise to remove one or more healthy limbs, or perhaps to strip the
foliage partially from a branch situated just above a place where
mlH'h sapwood has been rcmoved. This will at least tend to pre
vent wilting, which if excessive, may result in the subsequent
death of the branch.

(3). Preservation of exposed wood from decay.
If exposed surfaces of wood are left with no protective cover

ing they soon become weathered, dried, checked, and easily in
fected with fungi, causing decay of the wood. In the chestnut,



67

moreover, there i~ the additional danger of inf~ctiun frulll t.he
spores of .IJ-iapo/'Uw !m/,w,itic;a. In urder to reduce the chances
of infection from wood rotting and other fungi, it has been the
prevailing custom for mall'y ,Years ill this country as well as
abroad, to paint all exposed surfaces of wood with tar or lead
paint. Judging from our own experience perhaps these are al:l
good general preparations for this purpose as any that we care
to recommend at this time, thongh they are not ideal and they
do not prevent the checking of the wood. Morever, they must
he renewed from time to time in order to accomplish permanent
good. Creosote is excellent for a preliminary coating, but it
sinks into the wood readily and apparently has waterproof quali
ties of only temporary value. It should always be followed
(within a few days, for example) with some thick or heavy coat
ing, such as tar or paint.

For preventing the drying back of the cambium layer at tbe
edge of a cut, we have so far found nothing better than orange
shellac. This does not long remain a waterproof covering under
ordinary conditions, and should, as in the case of creosote, be
covered with a heavy coating of paint or tar, say within two or
three weeks after it is applied. Many other preparations for
covering exposed wood have been tried, but those mentioned ap
pear to have been the most satisfactory from the point of view
of our experiments on ornamental and orchard chestnut trees.

(4). Sanitation.
In cutting out diseased spots in the trunk or hranches of

chf'stnut trees, the chips should be carefully gathered in papers,
or better, paper bags, and destro,Yed by burning. TIley should
not be left scattered about on the ground. In other words, sani
tation is one of the essentials for snccel'1S in this kind of work,
just as it is in the case of diseases of human beings. In all of
our experiments with the disease on one particular plot the
chips were left where they fell. No attempt was made to de
stroy them. Later many of these chips were examined and ap
parently ~ood, thongh dormant, fruiting pustules were present in
the majority of cases. To take one particular case: In March,
1911, some diseased spots, with good fruiting pustules, were cut
from a chestnut tree and the chips left on the ground in a sunny
exposed place on a dry hill-top. These remained on the ground
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throughout the lolpring, through the hot dry weather of early
July, and the drought of .Jul;r and Augu,st. In early ~eptemher,

two days after the almost unhroken week of rain during the lat
ter part of Augnst, these dlips were again examined, and on a
few of them which were composed entirely of bark, two or three
inches long and half as wide, many spore threads were fOllnd .

.,.-4'hese, remember, from chips that had been lying on the ground
'for more than five months through the hot summer drought. ·Pos
sibly this may be regard(,ll as an ('xtrelle case, hut in allY event
it clearly emphasi/wd the J)(·l'l·ssit~· of pxtrcme care in destroying
all diseased iJark, chipR, etr., in all attempts to control the dis
ealSe. Again, extreme eases of the sort mentioned are often the
very ones that lUllst be gnarded against. In certain instancelS a
gasoline torch has pron'd an efficient adjunct for the burning out
of the· diseased spot and thus destroying the fungus, whether or
not followed by the gouge and mallet.

([). Inset'ts.
~oon after bl'ginning work 011 t he dis('aK(~ ill l!JOH, Olll' aU('n

tioll was irresistihly drawn to thl' evident intimate 1'l'latioll that
insl'("hl bore to t.he !'Il'l'l'ad of the disease. It is singularly inter
esting to note that IH'UI't i("ally eV('ry person who has been work
ing on the disease in the til'!d for any length of time has, sooner
01' later, hl'en Rtrongly impressed with this ver,Y apparent inter
relatiollship hetween inseds anu the chestnut bark disease. Per
sonally, we have made many observations upon the topic, hut a:;
this work properl~' helongs to another Bureau of t.he U. S. Dept.
of ..:\.grit'ultul'e, we have limiteu our work to observations. II ere
is a phulle of tllP work that (',ml(l ('''::-lily influellee the plans of
eoutrol to a large ex.tent if we kill'\\" ahsolntel.v the rplatioll of
iuseets to the diseafow. It is gratifying to know that the Commis
sion has an expert entomologist already at work on this particu
lar part of the general pl'obh'lll,

(6). Immunity.
From what is HOW known regarding t.he spread and virulence

of the Chestnut Bark Disease, tlwre s('pms little immediate
promise of individual trees or variatiolls of the American Sweet

,. Chpstnut (Castanea dentata) d('vrlopillg immtlJlit~,. AI'! this
species is the only forest tree of the genus in the country, it



would appear that the question of immunity can have practically
no direct or immediate beariug UPOll the saving of OUI' forest
chestnut trees.

At the present time there is every prospect that we can rea
sonably exped to procure immune purl' brt'd varieti('s or species
of ehestnuts from northern ARia and ,Japall. Indeed, we alread~r

know that SOIlle of tilt' .Jupall(·Ne aIHI Kort'an chestlluts are al
most, if not quite, immune to the disease. I think it is I'Ulfe to
~l,Y, where ,Japanf>se 'vnriptit'R have hpt'n killed by thiN disease,
that in more than ninpt.v 1)('1' ('put. of tilt' eust's which have eome
und('r our personal ohsprvatiou, the trees have h(·tm g-raftetl with
.Japanese scions on Amerieun or European stocks, and the .Jap
anese trees have heen killed hy girdling helmv the graft. We
have repeatedly observt·(} such eases wl)('re the stock has been
absolntt'ly covered with disease up to the graft line, with not a
sign of it an~'wh('reOll the Japam'se portion. :Saturally, this fact
in itlolcJ( is strong proof of the immune nature of thesf> particular
Japanelolc varieties. As these hig-hly resistant, or perhaps im
mune, trees ar~ with us smull, and the lIutS, though often huge,
are of inferior qualit)', their value will he almost entirely as 01'

namentHI trecfo!, and prohahly )\('ypr, iu our time at least, of any
mIne in rpplacing the Amprican cllPstu11t. If the hettt~r flavored
native and Parag-on nut~ Hhoultl tliHapJlPHr from the market, we
would tIouhtIefo!s soon turll to the infprior .Japallt:'He lIut as a sub
stitute.

In recput ~yt'ars llllH'h has bccn accomplislwd aloJlg- the line of
hrPL,(]ing h.rbrids or straiml of ptants which are not only often
fiue in quality, but also hig-hl,r resistant to tlispuse. The rpsults
that have been attaint·tI iu this t1irt~t'tioll within a eomparatively
fpw ypm's arc truly g'J'at ir,\'illg', hut thp future will wit)U'NS
~J't'att'r re.~ults. Thpl'p is no )'eason to t10nht t hat we may t'Y('Il
tnnlly Rt·(' an i01I1111nt' hyhrid ('\IPHtllut that will riyal tlw .\IIIPJ'i
('an S\Yf>ct chestnut in flavor of t1w II lit, mul the Parag-on in
size.

TrIJ~ CIlAIRJL\N: You will recall that, while we were
)iRtelling to the atIrlrPHfo!ps in rPR)lonse to thp rpmarks of Oon'r
nor Tener, the ~ent1Pilla II from ('Oil IIN,th'ut Rta tt'd tha t he hatI
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some results which he desired to present to us at sometime dur
ing the Conference. It has been suggested to me that, as it is
a little late, it would be best to put over all gencral discussion
until this evening, when we are to have only one set paper and
at this time to call upon the gentleman from Connecticut, Pro
fessor Clinton, who has his results in the form of two short
papers. If that meets with your approval, then, we will ask
Professor Clinton to speak at this time. He is not "a long, lean
man with a grizzled beard," but he has some other points that
will commend themselves to us. (Applause).

!lROFESSOR GEORGE P. CLINTON (Botanist, Connccti
cut Agricultural Station): Mr. Chairman, I ..adies and Gentle
men: The first paper that I will present is written by Profes
sor Parlow, of Harvard University. POl' the benefit of those
who do not know Professor Farlow, I will say that he is the
oldest mycologist in this country, has had the greatest experience
in studying fungi and has some of the best hcrbaria dcaling with
fungi, especially those bound in book form, known as Exsiccati,
in the world. He took up the study of thc nomenclature of the
chestnut blight disease, at my request, about two years ago. He
has not supplied a title to the paper which I will now present.

PAPER BY PROFESSOH W. G. FARLOW, HARYARD UNIVERSITY,
MASSACHUSETTS.

The cause of the disease of chestnut trees prevalent in our
Eastern States is ascribed to the growth of the fungus named
Diaporthe parasitica by Murr~ll jn 1906. If as is generally' be
lieved, this fungus is the cause of the disease, in searching for
the best method of combating it we not only should obtain all the
information possible in regard to the microscopic structure and
pathogenic action of the fungus, but we should see whether we
may not get some practical suggestions from what has been
written in regard to the distribution and pathological action of
fungi which are most nearly related to our chestnut fungus.

The first question we may ask is: Is Diaporthe parasitica, as
at first supposed, really a species new to science? If so, is it
a native species which has hitherto escaped the notice of our my
cologists, or has it been introduced from some other country?
In diseasp due to fungi Ow prPRumptioll if! alwayR ill (avOl' of Ow
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theory that they have been introduced when they produce sudden ~
and virulent epidemics, as in the case of the potato rot. The
presumption, I say, is in favor of this theory, but a presumption
it should be horne in mind is not a certainty. If Diaporthe para
s-itica is not a species new to science, what is it, and where did
it come from? The microscopic structure of the chestnut tree
fungus as we now know it, is well known, and its habit and its
reproductive organs have been described and figured in many
publications accessible to everyone. What, however, is not so
generally known is what has been written in times past on fungi
found on chestnut trees in different countries, and a review of
what is known to mycologists in this connection may be instruc
tive although, it must be admitted, the subject is not very easy
to follow. On account of dried specimens in the older herbaria
and a summary of the often obscure and confIcting descriptions
to be found in old treatises, even if desperately dnll, will enable
us to form certain practical conclusions.

'Vhen I first received fr{'sh specimens of the frniting fungus
of. the chestnut tree I was struck by their great resemblance to
what is generally known in American herbaria as ElIdoth-ia
gyrosa. Unfortunately most of the specimens of that species in
herbaria are sterile and from the llabit alone one cannot be sure
of the species of a fungus of this group. The fresh fungus also
recalled a specimen I had seen in an Italian collection, and on
looking it up and comparing it miscroscopically with the fresh
material, I found the two to be identical. The gross structure
and the characters of the spores and asci were the same in both.
The Italian specimen to which I refer is No. 986, First Series of
the Erhario Crittogamico Italiana, issued in 1863. The label
states that the fungus grew on chestnnt trunks at I~ocarno on
lAke Maggiore, where it was collected by Daldini in 1862. The
name there given is Endothia radicalis, but the question of the
name need not be considered at present. As other botanists
have examined the specimen just mentioned and agree as to
the identity of the Endothia radicalis and the Diaporthe parasi
tiea, some having already expressed their opinion in print, we
may state definitely that our American chestnut tree fungus does
not appear to be new but to have been known on chestnuts in
Italy fifty yearl'! agn.
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It may be well to glance at what has ucen written on the sub
ject in Italy. The earliest reference known to me is that of Ru
dolphi in Linnaea, 1H:!!}, where thc Blldothin is said to grow on
Quercus llcJJ] Q. pubens and ('(1stauen vcsca. Later accounts
were given by Cesati and De Notaris in 1863 in their Schema and
the ~phaeriacei ltalica, where there is a good description and a
rather crude figure apparently e1I'awn from somewhat immature
specimens, for thc spores are represented as one celled, altllOugh
in the description thcy are said to he sometimes obscurely t",o
parted. The fUn~"llS is said to h(~ COllllllOn on dried branches and
denuded roots of oak8 and chestllutlol in :Northern Italy and to
occur also on elms.

Italian specimcn8 werc distrihutl'd in RalJenhorst's HerbariuIll
Mycologicum, Tlmemcnis, Mycotheca Universalis and Saccardo
Mycotheca Veneta; but in the copies wh ich I have examined the
specimens had spermogonia but 1I0 asci. The most recent notice
of the fungHs ill Italy is that of 'l'l'averso in Flora Halka Cryp
togama, in 1906, who uses the name FJndothia g,lj1"osa. It is said
to grow on Aesculus, Alnus, Carpinus, Castanca, Corylus, Fagus,
Juglans, amI Querens, and to OCl~ur not only in Europe and
North America but even in Ceylon and :New Zealand.

"Ve have early notices of the fungus in France. In 1830 Fries
stated in Limmea that he had received it from that country and
Tulasne in his Carpologia, Vol. II, 1863, gave a long notice of
the fungus, which he says grows OIl Carpinus, with critical notes
on the synonymy of the spcdes. III 18iO Fuckel recorded its
appearance as rare on Alnus at Oestridl in Nassau, and 'Viliter,
in 1886, in Rabeuhorst's Crytogamen Flora, Rtatecl that the Rn
dothia grew on ditfercnt deciduous trees in Germany. The
records of the fnngns in Franec and OerJll:lIl,Y are lesR sat.iAfu('
tory than its reeord in Itnly, and the spl'cimens distrihuted fJ'()m
the former eOllntrieR in exsil'eati are fl'w and poor.

l~'rom this rather long aeeoullt of the hiRtory of the chestnut
fuugus in Enrope, we may draw tllP following conehlRions: Our
chestnut tree fungus is ",il1ply spread in Enrope and is common
in Northern Italy, where it was firRt notiepcl aR long ago as 1829.
It is of interest to notice that wl'itl'rs are wry gl'lJ('rally agreed
that it grows on hark, (lried hr:uwllps, a1ll1 dpad roots, rather
than on living br:uw]ws, and the hostR 011 whie'h it is Raid to grow
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are not merely chestnuts and oaks but a considerable number of
deciduous trees. Yet, although the fungus has been so well
known in Ital)', where it is in somc placcs certainly common,
there is no record whatever of any serious disease of the chestnut
due to it. The chestnut, which is a tree of great economical im
portunce in Italy, is subject to a good many disea~s which have
!Jl'eu carefully studied by the Italian pathologists but, so far as
I know, not one liaS ~l11gg(,l;tpd that an.r is due to the Endothia.
'Vl're it a fact that the Endothia, whatever specific name we
please to eull it, is a sl)('('ips p)lIlt')nk in It~l1y but not found in
North Ameriea until the appPHraJu'c of the present epidemic, we
('ould understand why tll(~ fungus might eause a serious discase
in this coulltry although it ('auses no trouble ill Italy, for, if in
fected plants were imported from Europe, the fungus, as in other
well known cases, might be transferred to our nativp chestnuts
which unlike the chestnuts of Italy have not become immune.

Itnlian botunists did not and do not regard their cheloltnut En
dotllia as merely an enuemic spccies bnt consider it to be the
same as SjllHlf!rin mdimli.'I des('rihed by PrieH in 1828 from
North American specimens collected b)· Hchweinitz. 'Ve learn
from Schweillitz, in his :Sorth Amerielln Fungi, that the species
was very rure 011 roots of Fagus ill North Curoliuu. The Ryn
onymy is too complicated to he followed here hut sonw reasons
why it is so cOIlll'lieated should 11(' statf'd. Prior to the publiea
tion of H. ra dir'a lis. 8ehweinitz h:1I1 in 1H22 described a NJllwcr';(t

!/Y1'WlU from :North Carol ilia suid to grow on Fagus allIl .Tuglans.
Later I·'ries made this Rpel'ies the type of a new g'enuR, Endothia.
The ~al'lier Italian writers regarded N. ,fJ.lJro:w. aIHI R. mdiellli8

as two distinct spc>eiclol, apparently haRillA' their opinion on the
fact that Pries plac('d the two in diffprent RPctiollS of the olll
genus RjJl/flcria rather thall 011 an examination of Anwriean
sp<.>cimens of the two specieR. TI'avprso aIHl Rome lat('r writprlol,
however, consider tllat the so-callcd two Rpe<'i('s are really only.
two different stages of a sinA'h~ Sped(·R. It apI)('al's to me that
their opinion is quite pORsilJly correl't, hut the qnestion cun he
"etUed definitely only by an examination of original Rehweinit
zian specimens. ThaukR to the kirlllneR.'l of Dr. Stewartson
Brown I have been allowed to examine the specimens ill the
8chweinitzian ITerbm'ium in t1w A('ademy of ~atul'al Rcien('('s
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in Philadelphia, and I have also examined Schweinitzian speci
mens in the Curtis Herbarium at Harvard. Unfortunately I
have not as yet succeeded in finding a Schweinitzian specimen of
S. radicalis which shows ascospores; possibly none of the so
called S. radicalis has ascospores, but I am not yet certain that
that is the fact. Specimens supposed to be S. gyrosa are com
mon in American herbaria and have frequently been distributed
in different sets of exsiccati. Unfortunately of the considerable
number of specimens I have examined, the greater part were
sterile although judging by the habit alone, they might very well
be S. gyrosa. I have, however, seen no specimens in the older
American herbaria where the fungus supposed to be S. gyrosa
was certainly growing on chestnut. In general the hosts were
not specificially stated but a large per cent. were evidently on
oak. There is a fungus common on oak in the Southern states
which has the external habit of Endothia, and appears fre
quently in herbaria as Endothia gyrosa-. An examination of a
number of fertile specimens on oak from different localities, hav
ing all the appearance of being E. g,1j1'()~a, has shown that the us
cospores are unlike those of the Endothia of .Northern Italy or
like those of what is called Diaporthe parasitica. Stated in
words the differences may seem to be slight but in practice one
can without difficulty distinguish the two. The spores of the
form on oak have hardly half the diameter of those of the chest
nut and the spores are nearly linear. Naturally no definite ac
count of the spores was given by Schweinitz and therefore ex
cept by an examination of authentic specimens we are not able
to say whether the form on oak should be considered the true S.
gY1'Osa of Schweinitz or not. As I have said, I have not yet "been
able to complete my examination of original material, not as yet
having found mature S. radicalis.

Although further examination is necessary before expressing
a final opinion, certain facts seem to be settled. Our form on
chestnut called Diaporthe parasitica, described in 1906, and that
on chestnut in Italy collected by Daldini in 1862 are identical as
far as can be determined by a stndy of the dried, herbarium
specimens which we have been able to examine. As far as I have
been able to examine the older herbaria, I have found no speci
men of ElHlot.hia on ch<'Rtnnt in North Amerirll. There is, how·
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ever, an Endothia on oak not uncommonly found in fruit in the
Southern States which has spores which seem to me to be speci
fically different from those found on the chestnut. The question,
however, is still open as to whether the form on chestnuts may
not also be found on oaks on further examination. If so, how
ever, it must be less common, if I may judge by the consideraole
number of specimens I have examined, than the form with nar
row, linear spores.

DR. JOHN MICKLEBOROUG H, of Brooklyn: :Mr. Chair
man: I would suggest that Professor Clinton be given the first
opportunity to present his own paper the firlolt thing this evening.
'Ye have had a very long session, and [ think the time has come
for adjournment.

THE CHAIRMAN: That ~eems an excellent ;t'luggestion.
'Vhat is the pleasure of the Conference? Is there objection to
it? If not, then, Professor Clinton, if it is agreeable to you, we
will ask you to present the other paper the first thing this even
ing.

The Chair will remind you, gentlemen, that you are invited
to register and he would state, also, that the Committee on Reso
lutions will be announced to-night. We will then now stand in
recess until sharp at eight o'clock, when we will again meet in
this chamber.

EVENING SESSION.

Tuesday, February 20, 1912, eight o'clock P. M.
THE CHAIRMAN: Gentlemen, the meeting will please he

in order. "7e will first hear the short paper that we had expected
to hear at the close of the afternoon RPRRion, hy ProfeRsor Clin
ton. (Applause).

SOME FACTS AND THEORIES CONCERNING CHEST
NUT BLIGHT.

BY PROFF.SSOR GEORGE P. CLIN'l'ON. BOTANIST, AGRWULTI1RAL EX
PERIMENT STATION, CONNECTICUT.

Mr. Chairman, J.Jadies and Gentlemen:-
At a re('t'nt meeting of the American Pllytopathologi/'al Ao-
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ciety held in "'asllington, D. C., during a discussion of the chest
nut blight prohlem, the writer made the following predictions:

(1). That chestnut hlight. was Dot imported into t11(~ United
States from Japan; not saying that it does not occur in the lat
ter country.

(-2). That it is a nativc American RpeciPR.
(3). That it is a previously descrihed species.
(4). '1'hat therc is evident relationship hetwl'f'n its rise and

Rpread in this coulItr,Y and weather conditions.
(5). That it is impos!'!ihle to pradieate it hy the ('ufting out

method.
(6). That there will in time he a dl'cline in itl'1 promilwll('e

due to natural conditions.
(7). Unpublished-hy whi('h was m(lallt that the fungus oc

curs in Europe.
I propose IH're to discuss some of tllPse predictions" thuR giv

ing Ill,}' reasons for presenting th('I11. '£IH'1'c have been advocate(l
tWQ almost diallletrieall.v OPPORt'll view!'! c{)]lcprning the chestnut
blight in this country.

The first of these, if I understand it correctly, aRsunws that
the chestnut blight il'l a rccently introdueed disease, apparently
from Japan, and that its sprl'lul and destrudivencss here havc
not h(lcn at all influenced hy weath~~r ('oml ithmR; that if left un
controlled, it will COll tinne to Rl))'('llll and devaRtatc our forests
until they are practically rnin('l1.

The second view, advancell by the writer, aSRUmN'l that th,e
clll'Rtnut IJIight is a lIativp AJIlpri('Hl1 fungus, apparently also
indigenous to Europe, and tllat weather and other unfavorahle
conditiolls, which haw \H'ake1ll'd the vitality of the chrstnut
trpPR ill the nOJ'tlwast"I'n Fllitpll Rtatps, have had lIluch to do
wit.h its 1'1111111('11, dp/o(fl'uctive, a1ll1 wille-Rpr('lu] appearan('(', and
that it will not 1wc('/o(Ral'ily \\"i]1(' out all of our chcstnu(R, aR it
is likely to decline gradually with the disapp(larance of the fuC'
t01'R that have favored its riR(~ into promineIl('e.

TIetwepn theRe two ('xtremrs thrrp are tllosp. who take one or
tlw othpr view in JIl()(liti"d form, or agree in part. with !loth. It
iR highly important that the trnth of tllP matter he aRc(lrtained,
RillCI' IIpon thl' natlll'l' of tllP fllnguR a1ll1 tlll~ nwnnl'l' of itl'l appl'flr-
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ancc in thh~ country depcnd in hU'ge me<Ulurc the practicability
or impraetieability of thc only mcthod now advocated for itt!
control, namely, the cutting out amI destructiun of the diseased
trees.

Before proceeding to a dil'l"lIl'Hion of the reasons why I hold
thc view I do, let us eOIlHider for a moment the apparent reasout!
for the other vicw. ~o far as I cuu make them out, they are at!
follows:

(1). 1'he trouhle appeared suddenly aud seriously, and ali it
is unusual for a fuuguH thus to Iolpring lip iu a country wherc
it has never been kllown before, it is prcsumalJly an imported
one.

(2). But sneh a !wriolls dispuse of chestnuts has never been
known before in an~" other country. However, insects and weeds
and fungi also, that have been eomparatively inconspicnous iu
their native countries, whell illtroduel'd into a new eonntry,
sometimes develop iuto 8prious Pl'sts because of their lIew amI
unusnally favorable surrOtlllllillglol.

(3). The Japanese sppcips of ehl'Htllllt has apparently shown
('ollsiderahle immullity to the chestllut disease, more so than all~'

other. It may tllPrt'forl' he supposl'd that the fungus is an in
conspicuous native of .Japan, aull was brought into this country
on seedlings from there. It. spr(,~Hl to our native chestnuts, and
finding thelole lIlueh less rl'sistunt to its attacks, has suddenly
spread through the regions in wh ieh it is now known to occur.

(-1). The prpce(ling statements beillg true, there is no reason
why it should not go on spreading, and annihilating the chest
nuts of the ealoltern and southern United States.

(5). Preliminary cutting out l'xperimentlol in a region with
in thirty-five mill'S of \\-ashington, D. ('" are daillll'll to haYI~

preventl'd the spread of the rliElease in that region, aud hased on
this, the much more extensive work iu PenllsJ"lvania is uow being
carried on, and similar work is advocatcd in other States to
prevent its further spread through the south and west.

Now, if the precpllillg points are trw', Penllflylvania bas pOIol

sibly taken a wi~ step in trying to control the disease. That it
can ever be era{licait'll, tIl(' writpr dol'S not helieve for one in
stant, and he has serious doubts about the control being effective
or financially profitahle, since it means a continuous fight, much
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like Ule gJ'lIl~Y moth work in l\illssadlllsetts, to prevent re-illfec
tion. If the aiJove points, however, are not true, it seems to me,
at lealSt, that the efforts for control planned for this ~tate will be
time, money and trees thrown away.

The author of the first view has not, to my knowledge, claimed
that the chestnut blig~t was imported from Europe, or that the
European chestnuts in this country are especially immune to
the lliseasc. If be shoulll ever allvocate tbat it is u European im
portation, I 110 not see bow be can account for the fact that it
has causell no very noticeable trouble on tbat continent, and yet,
when introduced here, kills off the European chestnuts as readily
as the native ones; unless he admits that weather or other con
ditions have been unfavorable for these chestnnts, and have thus
favored the development of the fungus.

Proceeding now to my own theory, let me take it up point by
point.

Pirst, that the chestnut iJlight is a native of this country. In
1909 I scut to Professor Parlow, of Harvard University, the first
specimen of Diaporthc lH,·ra.'1ith:a that he had examined, and
asked his opinion as to whether or not it was the same as a cer
tain species that Schweinitz had years before described on chest
nuts from this country. He replied that it was not, but that it
agreed more perfectly with the genus Endothia than with Dia
porthe, and that it was closely related to, but apparently dis
tiuct from, Rndothia rl!J"osa. Rndothia rlllrosa was originally
dcscriiJed from Uarolinu and Pennsylvania by Schweinitz as
Splwcria 1'adicalis and 8phacl'ia flyrosa, and reported by him on
Fagus and Juglans. It has since been reported in the United
States on Liqnidambar and Quercus species, chiefly on the lat
ter.

'With tIle clue furnished by Professor Farlow, I found and so
stated in my 1908 report, that u specimen of Elldothia gymsa
on ellestnllt collected hy Scarrado in Italy had been issued in de
Thllemell's Mye. Univ. No. 769, and that so far as its gross ap
pearance and p.Ycnidial stage (the only stage present in my sped
men) were concerned, I could not distinguish it from D';aporthc
para-sitica l\furr. As the ascospore stage was not present, I did
not venture to claim that they were the same species.
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The writer has since made a careful hUllt for Hl/dulhifL !JUrosu
alld has specimcns of it on two species of oak collectcd in COli·
necticut and the District of Columbia. Cultures have been made
of these, and from Diaportlw liarasiticf£ on chestnut obtained
from the same localities. Our studies of these cultures and
specimens from various localities are not yet complete, but they
have gone far enough to say definitely that Diaporthc parasitica
helongs -in the same gcnus with the b'ndothia gyrosa on oak, and
at least is very closely related to it, though at present my opinion
is that they are distinct species. !'rofessor }l'arlow has also
made further studies, and I have presented his paper on the
subject.

We have not been able so far to find in lirerature a reference to
Endothia gyrosu on chestnut in this country before the outbreak
of Diaporthe pa.rQ.sitica in 1904. Neither have we found speci
mens in an herbarium that were collected before that date. We
have not, however, quite exhausted all opportunities for investi
gation along this line. If it is ever proYed that our Endothia
gyrosa on the oak is exactly the same as Diaportlhc parasitica on
the chestnut, of course it is at once apparent that Diaporthe para
sitica is a native and not an imported fungus.

A second observation that leads me to believe that Ditll/url he

parasititca is a native species is the fact that frequeutly ill COll
necticut I have found it as a languishing parasite on the roots

I

and base Of trees, where it was doing no very apparent harm,
and this is somewlmt the way Endothia 9urosa occurs on oak
here and elsewhere, and is also the way that the so-called En
dothia gyrosu on chestnut acts in Europe, where it causes no
particular trouble. This makes me believe that these
particular occurrences of Diaporthe parasitica in Connecticut
represent the fungus in its native condition as an inconspicuous
parasite, rather than as an introduced pest that is bound to kill
those particular trees. I"ikewise, I. believe that at least part of
the so-called spread of the dhwllse in this country is merely an
unusual development of the fungus which has existed there for
years in an inconspicuous way.

A third indication that the chestnut blight is a native species
is a comparison of the situation of Endothia gyrosa in Europe'
and in this country. In Europe Endothia gyrosa has been re-
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po\'tl~d 011 c!wtltnut, oak anu varions othl'r hosts in uifferent
pIUl'('tl, hut apparently the natural home of the fungus is South
ern Europe, as it has heen reported most frequently from Italy
aud Fralll~e. III Uerman.y, Wiutcr reportl~d that it produced its
PJ'('nidial, hut not its perfect stage, though both are found ill
Italy. Xow, if Hwlothin !JlIrol~n has a variety of hosts, including
dwstnnt, in Europe, and prefers a southern habitat, what of its
preferences in this country? Prom an examination of literaturc
and of speeimens in the X('w Yor!,: Botanical Gardens, it is ap
parent that HI/(lothin !Jyro.'w, has hpcn reported much more fre
(IUentl.y sout.h of PCllllsJ'lvania than north of it. POI' two years,
I anu others have been looking for it in Connecticut, and only
this winter was it round by OUI' forl·lolter. This specimen, like
those reported hy Willtpl' from Oermany, has only its pycniUial
stage, though this is the time of J"('ur to nnu the aseo-stage. En
doth in !Jyr(),''U/ has been found ou as muuy ltOtlts in this country
as in I~urope, and likewise chiefly from the soutb. 'Vhy may we
not tlH'n expeet to nud it there ou the chestnut? 'Ve ('crtainly
have had trouble cnough with the chestnuts in the ~outh in fol'
llIpr years to believe that it might occur there.·

The se<'ond point expressell in m;y vicw is that the clwstnut
hlight fllIl~UH is also a native of Europe. Briefly stated, my rca
I'lons for this Iwlil'f are: (1) The speeimens in deThuemun's
exsiecati on tlH'stnut in Italy alreadJ rl'ferreu to; (2) the state-

/ ment of Pl'ofel'lsor Farlow that he has seen identical herharinm
foIperinwns of it from Europe; awl (3) u recent letter from 1'1'0

fl'ssor Raccardo of Italy, who stat('s that he and Profpssor Hoh
lIel siulllltaneonsly rC('o~nize(l that niaj!orthc 1)(l}"(l8iti('(l )!nrl'.
is th(' same thing as BI/r/ofhill .'IlJro.~a. hoth in its ascospore and
t'onidial stage's. A cl'itkal study of more Rpedmens on all hosts
from each country may, however, sC'ttle diffprelltly some points
at present not clear to me.

*.\ftl'T thr Hnrrltdll1r~ ("on(I'TPII('(' tllr wtIlf'T went Routh p"p('{'i n11,· to ~N" It EtWntltfo DI/f'Oll(J or
njOfJorfhrn pm"(JJI(f4ra or"lITrt'll thpl'p on ('IU"Ntl1l1t. 8M Rll)tJ.,"t"Mtfltl In thlM pKpf'T, thong-II DE"VPT hRvln~

hfif'JI j;l.O TPporh"f:1. NtoPR WPTr 11111(1<- III HoR.lIokl' IU1l1 Jllnrk!'lhnra:. Va .• nrtfltol. 'VII .• and In Ten
nl'''''~t·p nOll nt AlChp\"!I1p olltl TrJo'on. Xorth Clll"OlflUl. HlIll L.}'nchhl1r~. Yn.• ond nt 1'8rll place thpM'
wn~ round flip MUMpC·(·tI'fl flln~l1f1ii1 on hoth rhp~tnl1t nlHI onk, Rod morp tN"Qlwntl)" on tllf' former. This
1un"'!J~ Of'rurf"f) n1l n 1Iln~lli~hlnl:: pftrnMlh' or 11!4 n ~apl"oph,.'tp. uRllall:r Itt tllp hnl'e or on thr roota of
tb ... lr(~l'~. nUtl \'fIiM lU'n>r fU11Uel formtnlt l~oI8tf"(1 ("HllkPl'~ on the uthl"rwlse Mound Rprouta. lUI 1ft
Dinlmrt1te rnraJtHfm tn thl" ~orth., Appnl'pntly thlf4 fnllKUR f~ th(' RRme nn both the nak and
('11(~rlll1t. nncl thp Rump thill'; aM tllp fHH'nllpcl F:ndrJtMa !IJI'"()~a on thl" r;lROIP hosb tn Europt", 'Vbat
its l'lUtCt fPlntlOluchlr) I~ to IJfaporUa rHJrUllitfra hUM not ,'et !l(l('n tully dptermlnt~d" In Kr089 ap·
penrnn("f' ItA frultll1~ Pllfiltlll~ RI'P f4(,llrC"t'l~" llltT'pr('nt. ('!:cept po"Rlhly MIIJChtly ]{'I!I!ll luxuriant.
88 fl ful£', Ttl'( IlyrnllHH.1 Hpurt>fil or ('.rt(lHll~lf"a foItnJtc 1M nppurc'ntly hh'utlC'ftl "'HlI tllllt ot D. partz..
BiU,.", hnt tllp RIol("fl-Srnrl'M Rrp £'vlclpntly n~ n whulp If'~M hnnrlnl1t; that t~. th('y Rrl" 8orDf'whll.t
KlIutllt'r. nlH1 I'H"4'l"i:lI1~' ~l iJ:hll~· 'HlITOWI'I', \\~Il('IIll'r tlll'~(, flin-f'rt'II("('l'i urf' thmu' of R l'iItrnfn. ',-.ric-ty I
or dll!ithu:t ~l)C(·lcs. 1M )"l't to be uetermlUl'd II)' cultures, in()c;4Iu~~on8, and further stUdy.
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The third point in Illy tllCory is that weather and other un
favorable conditions have weakened the vitality of the chestnut
in the eastern United States, and that the fungus has developed
into prominence because of this. The reasons I have for advocat
ing this theory are as follows:

(1). The chestuut blight came into prominence suddenly in
1904, just after the severe winter of 1903-4. From my own ob
servation at that time and since, I know that this winter was un
usually se,:ere on frnit, and to a less extent on s~ade and forest
tree~ in Connecticut. I am corroborated in my views by the ob
sprvations of Professor Stone, hotanist of the )fassachusetts Ex
pel'iment Station, who has made a specialty of the diseuses and·
injuries of shade anil forest tree's. Various experiment stations
and other publications show that the fruit trees in New York,
Michigan and Ohio suffered from this, and possibly from subse
quent cold winters.

(2). Since 1907, sIwaking partkularl.v for Connecticut, we
have JlUd five summers with unusual periods of drought, culmi
nating with that of Jast season, which lasted from June until
about the first of August. I know that these droughts have been
hard on forest and shade trees from their weakened condition
and from the unusual number that have died. Except in the
case of cJlestnuts, the death of these trees has been laid directly
to the drought, by many observers. I have given somewhat more
detailed accounts of these weather conditions in my previous re
portl'l, and will not dwell fnrtlwr on them 11ere. We have found
that cllf'stnut trees on the south and RouthweRt exposures, (and
on that side of the trees) where they have suffered most from
drought and winter injury, have Romctimes developed severe out
breaks of the blight, while the trf'es on the more protected nortl.
ern exposures in the same vicinity did not.

(3). We have found caRes of chestnut blight developing more
severely in woods suffering from fire injury than in surrounding
woods not flO injured. It has been our almost universal experi
ence that hlight develops firf'lt and most severely in the easily in
jured chestnut sprouts from one to ten years old, whose new
roots have not yet become thoronghly established, and last on the

6
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sturdy old seedling trees. How many times we can renew our
chestnut woods by sprout growth is a question, but that such
trees in time are weakened foresters generally acknowledge. Most
of our Connecticut chestnut timber has already been cut over at

, least two or three times.
, (4). The unusual spread of the disease in very dry years is
contrary to the general experience of fU1l6''OUS troubles, which
are favored by moist years; and yet here is a case where the
severer the drought, the worse the fungus became. If I am
wrong about its relation to weather conditions, what a
deluge of trouble we may expect with the return of a few moist
years!

As to my statement that chestnut blight cannot be eradicated
in this country by the cutting out and burning method perhaps
no one now thoroughly conversant with the trouble will d(~IIY,

though there are those that evidently 'believe it can be control1cu
in this way. Man never yet has eradicated a fungus so widely
distributed as this, unaided by nature, and is never likely to un
less he eliminates the host. Professors Stewart and Murrill have
given reasons why they bplieve it is impractical even to try to

- .control the diseas~. I agree in the main with their contentions.
The method that is advocated in the present case aims at the com
plete destruction of the infected trees and in some regions, if I
am informed correctly, of the healthy as well. This is a decidedly
unusual procedure in the control of plant diseases, since usually
we aim to save not only the IlCalthy plants but the infected one.s
as well. I know of no similar practice, outside of nursery in
spections, except that applied in a few regions for the control
of peach yellows. There the infected trees only are destroycll,
but the yellows would kill those any way in a sbort time. There
is, however, no 'National effort to control peach yellows even in
this way and at least one State, (jonnecticut, that started under
authority 0'1 law to inspect orchards and to destroy all infected
trees, repealed that law after It fpw VPllT'~' trial.

Now as to my last contention: that the disease of itself will
grauually decline with the rptnrn of a series of years favorahle
to tbe chestnut trees. If unfavorable weather conditions for the
trees have been the chief cause of the rise of the fungus as an
aggrpssive parasite, favorahle weatber conditions for the chest-
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nut will of course bring about the decline of the fungus, unless it
has already attained an unusual and lasting virulence from its
present aggressiveness.

That chestnuts have in the past in our southern States suffered
from disease or injury of some kind yet unaccounted for, no one
who has looked up the literature of the subject can deny. I have
gathered together statements'of this sort from various sources,
but will not take the time to present them here. From the fact
that no trained mycologlst has studied these outbreaks in the
past, and from the further fact that the observers often .speak
of them by such terms as "blight," "root rot" and so forth, and
did not find insects responsible, I, for one, am open to proof as
to their relation to Diaporthe pa.'lasitica, despite tpe statement of
two or three observers who ha\~e recently examined trees in the
South, that there is no such relationship. Anyway, the chest
nuts have suffered severely in these States at different times dur
ing the past seventy-five years, and have been apparently
crowded out of the lower lands, but they still seem to be quite
vigorons and abundant in the higher regions of those States,
Rince the chief object of the campaign in fighting Diaporthe para
sitica seems to be to keep it north of the Potomac River in order
to preserve the valuable timber said to exist south of it.

THE CHAIRMAN: We are now to be favored by hearing an
illustrated lecture on Chestnut Culture, the speaker being Pro
fessor Nelson 1". Davis, of nucknpll Univprsity, Lewisburg, Pa.

CHESTNUT CUI/ruUE.

AN ILLUSTRATED LECTURE BY PROFESSOR NELSON F. DAVIS, OF
BUCKNELL UNIVERSITY, LEWISBURG, PA.

Mr. Chairman, I,adies and GentIempn: I wish to hIke yoil
to-night on a little trip to Irish Vallpy, sitnated ncar Shamokin,
Pa. I will take you on this trip by a series of lantern slides.
T wi~h to show you to-night what has been done in spite of ene-
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mies, by Mr. C. K. Sober, who has been working with the Para
gon chestnut since 1896 and 1897. In 1896 Mr. Sober began to
graft the Sober Paragon chestnut, as it is now called, on native
chestnut sprouts. He had on his farm in Irish Valley about four
hundred acres of waste mountain land. This mountain land he
wished to reclaim. It was not suitable for ordinary farm crops.
His method was to remove everything and, by means of cleanli
ness, which he obtained by using the grubbing hoe, the saw, the
axe, and the pruning knife, and then burning everything, to keep
his g~owth clean. In this way he hoped to keep out the enemies,

. such as the weevil, and another worse than the weevil, the burr
worm. There are two species of the burr worm, one of which is
new to scientists. It belong to the genus Holcoccra, and has been
named. in honor of Mr. Sober, Holcocera Sobcrii. The other
larva, the adult of which is not known, is equally injurious. By
means of removing the nuts as soon as they emerge, removing
the burrs from the grove and burning the shucks as soon as the
nuts are takf>n out, Mr. Sober on fifty acres has practically re
moved the weevil and burr worm, so that last yeaI; the nuts
gathered from fifty acres contained scarcely a peck of wormy
chestnuts. He has done this by means of clennliness in every way,
and by removing the larvae and not allowing them to mature. In
other parts of the grove it has not. been possible to do this in
every respect, and there the weevil is an enemy. It has been bis
custom, during the last ten years, to remove ev('ry dpad limb that
lIas appeared in the four hnndred acres und if t.here was ehestnut
hlight, it has heC'n cut off and hurned. An actual count of the
chestnut trees now in the grove showed forty-four thousand and
thirty-five trees that are hearing, and in addition to those. there
are others that are not yet matured.

By means of these slides I will take ,You in harvest time over
the grove aR it now is, and then, hy means of other slides which
I have taken dnrillg the last ten yf>ars, show you the various st.eps
that have been taken in developing this grove. If we may have
the lantern, we will hegin our trip.

The first slide is a portrait of Mr. C. K. Soher. (Applause).
The next slide represents a portion of a fifty-acre tract, as it

appeared when he took possesgion of it. It was coverf>d with
waste wood of various sorts. Very little of this was of any use.



A typical c1ustpr of burrs of the Paragon chestnut.
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Some could be used, of course, for pulp wood; but notice, among
the old stumps, there are a few sprouts coming up. 'l'hese are
sprouts of the native chestnut, and it was upon these sprouts
that Mr. ~ober conceived the idea of grafting. Of course, it had
been done elsewhere, but not upon his foul' hundred acres. That
was the beginning of his Paragon chestnut.

As we approach the grove at the present time, you will see the
mountain side in Irish Valley from titis view. This shows on
the hillside from a distance a portion of the four hundred acres,
which is now grafted, and from one end of the picture to the
utllel' represents a distance of over a mile.

In the next view, as we approach the farm, coming near to the
buildings, you can see the nature of the surrounding conntry,
the hillside. Back in the rentre of the picture, at the top, is
ninety acres now grafted to the Paragon chestnut.

In the next view we see the farm buildillgs and, starting from
the buildings, we will now visit the grove as it appeared last
October.

Driving up the road you notice along the roadside everywhere
seedlings grafted to the Paragon. They have been transplanted,
and all along the road wherever you drive, you will see these
trees.

As we approach the grove, you can see its condition in this
view. This is a portion of the fOllr hundred acres. There. are
shown in the view about three hundred acres. Above j'OU see the
the mountain side, as this grove would now have been had lIe not
cleared it.

A nearer approach to the grove S~IOWs the grafted trees, and
above them the native chestnut principally. This land was ori
ginally covered with, I suppose, wllite pine. That was removed
and later hard woods came in its place, oak, chestnnt, and other
hard woods. Now it meant considerahle work removing and
rh'uring and grafting these trees, and. I wish to show yon the
various stages as we pass along.

As we enter the grove, it is harvest time, as sllOwn in this vipw.
They are gathering the n11l.s, whieh have heen plaeeu in hags at
this particular portion. Sf) Plat we are just entering the grove.
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In the next view, the largest tree at the right is about nine·
Jears old. Heally the work from 18llG until HIOO consisted in
experimenting. When the methods were perfected, the real work
began, in 1900.

Another portion of the grove shows a tree on which the nuts
are maturing. This tree is alJout eight years old.

A branch from that tree shows the nuts almost ripe, just ready
to upen. If we examine under the trees, many of the lJurrs are
fallen to the ground. You can see the lJurrs and the nuts in the
burrs. It is harvest time and the harvesters are gathering the
nuts and placing them in piles, whence they can lJe hauled to
the threshing machine, which will be shown later.
Th~ next view shows a normal burr, containing three nuts.
I will now show the different stages through which fifty acres

of this four hundred have passed. I do not have the photographs
taken in 1896 and 97. The photographs I have were taken be
ginning with 1903 up to the present time. This view shows the
work of removing the brush piles, which were left on the ground.
These had to be burned, the logs removed and all the sprouts pro
tected. Every native sprout was protected in every way frum
fire and from injury, and in the front of this view you see a num
lJer of sprouts that have been left. These are ready to be grafted.
\Vhen the logs are hauled out, these have to lJe protected; when
fires are made, to burn the lJrush and rubbish, these need to lJe
protected. A sawmill was set up, and what wood was valuable
used either for railroad ties, or mine props, or pulpwood, for
whatever it could be used, so that it partly paid for clearing.

When the sprouts are ready to graft, they are alJout six feet
high. Four sprouts are here shown. The two on this side were
cut off about the point wbere the hand iR, and these two were
selected because, corning from the stump, tlwy came from lower
down and a little farther out and apparently had better roots.
So two were select<>d and twu w<>re left. The two were grafted
on this sille and two left, in case of injl1l'y to the other two; su
that, if anything happened, the others could lJe grafted the next
season.

Old trees were cnt down in diff('rent parts of the farm. This
shows a giant trre that was cut in order that tllis little sprout at
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the side might be grafted. This was about two years after the
tree was cut.

This shows another tree froUl which four sprouts were grafted.
This was grafted in }lay, and in June the sprouts were started.
Of course, all buds below the graft were removed in order to pre
vent the strength pas8ill~ lilli, lJl,' buds.

This view shows the same grafts as they were maturing dur
ing the first summer. Three have started; the fourth Wal:! a little
slow in starting.

Here they are shown after one season's growth. The roots
from the old stump contained lots of nourishment and pushed the
growth rapidly, so that during one seasoll the growth that you
see took place. This was taken in October.

Another view showing one season's growth, after the leaves
had been removed. This shows four sprouts grafted. They are
growing together.

This is a typical sprout after the first year's growth. Notice
it makes a fan-shaped tree. .At this point, sometime during the
early spring this limb. would be cut otT here (indicating), this
one and the one at that point, thereby insuring the next year a
low crown. The growth is so rapid that frequently the wiud
would break them off if they were not cut back, so that it is much
better ,to cut them back.

The next view shows a grafting outfit. These are the sprouts
cut from the Paragon trees, called the "scions," to be grafted on
the native sprouts. This shows the tape, which is waxed, and
some of the grafting wax. This is the machine for winding the
waxed tape, previous to the beginning of tile grafting.

The wedge graft was used first. This view shows the method
of insertion of the wedge graft. It is then waxed and wound
with the waxed tape. The wedge graft was used by professional
grafters who were employed in 1897, 1898 and 1899, but only
about two per cent. survived. The season is very short during
which this could be used, because the hark separates from the
stock so early that the union wonIO not take place.

This view shows one of the tre'eR, showing a suc<'essful union
of the wedge graft. This is one of the oldest trees now to be
seen in the grove.
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This view shows a wedge gt'aft, one of the original ones, that
did grow. This photograph, I think, was taken in 1903, but
only about two per ccnt. of the grafts in 18!J7, 98, and 99 lived,
80 that there are only a few of t!u'l'le surviving. The wedge graft
method was consequently abandoned.

Then budding was tried. This method you are familiar with.
This is the bud to be inserted. It is then inserted, wrapped with
wax and covered with the doth. This method, however, was not
successful when used in the grove. A few of them lived. The
next view shows such a case; two on cithcr side are buds that did
live, and in the centre is a whip graft. Here is onc that was suc
cessful. After a time the tree heals up perfectly at the union.

This view shows tIle manner of inserting the knife iu Uie whip
graft. It should be inserted at a cOllsiderablc depth. This one
is shown with the top cut off ready for grafting. This is the
sprout, on which tIle graft is to be set.

This shows another view of the whip graft, the method that
has been lIluccessful. This came in 1900, when ~rr. ~ober person
ally took charge of the grafting. He instructed greeu men
rather than professional grafters and had tlwlll usc his method,
being particular to make the scion fit perfectly to the stock.
It is then inserted and driven down so that the tongue holdl'l it
at that point; it is cut back a little later, ",axell there (indkat
ing) and tlle bud is alhnVl'd to clcvelop.

This view shows the completion of it. The stock lllay be even
a little larger than the SCiOll. It is better to have them the same
<1iameter. It is thell waxed and wrapped with tape and a little
piece of wax put on the top of the scion to keep the moisture in.
This is the most successful methou with chestnuts.

This shows one after the graft has star(-(~/1. This is waxed
muslin, which is old lIlu!;li n tha t will teal' rC'llllily as the trpc
grows, and will rp1Jlove itl'll'lf, RO that it doel'l not girclle tIl(' tree.

This is aftC'l' one ,\'('Hr'H growth, t 11l~ lIJJi()JI pradic'ally ('oJll)lIC't(~

all tlle way around.
Th(~ lIcxt vipw Hhow!; a throlJg-h HC'diolJ, l'lhowing' the (,oIJ1plC'tc

uuion. ITel'c is till' tOJlguc whieh 1\('1/1 thpm togl'thpl'; aw1 1\(,1'1'

is anOUll'1' section through. O('('a!;ioJlal1y tIll'." (]C('Hy at that
point. ThiR shoWR a pC'l'fpct uniou of tlw whip g'l'aft.
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It is very necessary to keep the buds removed from below the
graft. The four grafts shown in this vicw started, all of them,
but the buds below took all the strength from them. The bark
has been removed from the thrcc on this side; from the othcr it
has not. Tbe sap, of course, flows along tbe line of least re
sistance and takes all the strength and the graft dies.

The next is a photograph to show the Paragon grafted 011 oak.
The tree is still living. The oak now is smaller in diameter than
the chestnut, the chestnut growing faster. This was not very
successful; still, it is succecssful to the extent that it lives and
bears nuts.

A defective union. At that point (indicating) cnemies can
enter,-fungi and beetles. The wind also will fL'equently break
off a tree at the point of union, if the union is not perfect. A
sprout was allowed to mature on this and -later wus grafted.
The growth is very rapid, and the chestnut not being a strong
wood, many were lost in this way where the union was defective.

This is a portion of the fifty acres as it appeared six years ago.
Here we have a view of it a little later. All the roots of the

other trees begin to sprout and it is necessary to clean out every
thing. If the undcrbrush is allowed to grow, it will, sooner or
later, choke out the trees and will allow encmil's to develop; you
("amwt keep it too clean. Fires will rnn through it; so :Mr.
~ober early found that it was neecssal'y to keep the growth
clean. ~Many parts of it are now clean enough to mow with a
lawn mower. In many places the grass is heginning to grow.
I "ish you would notice how clean the grove is in places. This
is the condition soon after the grafting. Then it was necessary
to employ from twenty-five to fifty men to clean out and, in
oroer to save the young grafted trees, screens wpre made. At
oue time I saw as many as twenty-five of thes(~ sneens. Thpy
were covered with asbestos to protect them from the fir(', alltI
the young spronts that have been ~rafte(} are had.: of the ser('ells.
TheRe men are gruhbing out alill rlpanin~, tr.vill~ to !!:pf; the
~Illlnd clean enlln~h to ruise grasR.

This vi{'w slwws one of t1w sel'('PlIs a 1it tI(~ IIPfiI'('r alld some
of the men, who rt>Rtt~(l a 1I101llellt while I took tlll~ Jlhoto~)'aJlh.
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Here they are again. Even after the trees are of this size, it
is necessary to finish the cleaning. They are cleaning out eveyy
thing; any suspicious sign, aily dead tree, is cut out.

Another view showing them carrying the material to the
screens for bnrning,-grubbing out sprouts, so that later it was
possible to run a specially constructed mowing machine through
it, and much of the undergrowth could be cut off in that way.
It is possible to run a mowing machine through nearly all of the
four hundred acres, except where there are too many stones.

Originally the idea occurred to Mr. Sober to graft the tops of
a few of the trees, and we had full sized trees in which eight or
ten grafts were set on the top. This view shows one where the
top was grafted; this one is another, with the top grafted. That,
however, did not J>rove snccessful, because you would have only
a few limbs in the top, and in a little while the others would
catch up with them.

Here is another view of a trp:' g"l'uftp(l at the top, and this a
younger tree, two years old, beginning to bear nearly as lIlany
nuts as the grafts at the top of the other tree. You can see,
therefore, why that method was abandoned. The Paragon be
gins to bear very early, the second year after grafting; occa
sionally the first year a burr or two will mature.

Now the grove is beginning to look cleaner. These trees are
two or three years old. This was taken in the summer time, in
June, before the trees had blossomed. This is a young tree two
years from the time the graft was set, really the third summer
for it; a typical tree. It is now making independent roots for
itself and in a little while it will be free from the old stump.
Many of the old stumps are still standing. Some of them lJave
rotted away.

Another portion of the grove, just a little later, showing trees
one, two, and tlIree years old, and the tops of a few trees that
were grafted in the top.

This view shows two trees lIy the roadside, one two years old;
the other in the third season of it.'! growth. Notice the slIape.
They were cut low, so as to secure this low crown, which makes
it convenient in harvesting tIle nntEl. It keeps the trees low.
It is like it is with a peach tree; the shape is much the same as
that of a peach tree.



Group of Paragon chestnut trees, two, four and six years old.
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This is a view of an ideal tree, three years old, with a low
crown, two feet from the grollllll.

In this view, the huckleberries are beginning to grow under
neatlh; all through the grove the huckleberries have filled prac
tically everything. The ground has been burned over, to burn
up the leaves and the burrs, which contain the enemies, and the
huckleberries and chestnut sprouts are coming up; but it is nec
essary to keep these down.

This view shows how that same ground was cleared, and
how it appeared in the winter time. Everything that could
be removed was grubbed otl' and 11111'II('tl, the screens which you
saw before being used.

This is a young tree, three years old, in the third summer.
From that tree three hundred hurl'S were removed. Two hun
dred were left to mature. This was too many, and many of
them dropped off. The leaves were picked from that same tree,
and this view shows it with over a hundred burrs in which the
llUts are practically ripe.

'l'his is the grove as it appeared in 1904. This is a portion
not of the fifty acres, but a portion in the flat which was graftL't)
about 1900, some of it in 1899. Notice now that the grass is he
ginning to grow below the trees. The stumps arc there, but the
tree is becoming independent. It is now possible to have the
mowing done by means of cattle and sheep in the grove.

This is another view sho,~ing trees out by the edges, as the
sprouts come up. They were grafted until there is a stand all
over the four hundred acres, and now it is necessary to use the
axe to trim out, because they are too thick.

Another portion, showing a four-year old tree, with nuts.
This view shows the trees a little older. This was taken in

1910 and shows the character of the mountain side. It is cov
ered with stones; impossible to mow around it; it has to be
grubbed,-but an ideal place. The stones help to keep the mois
ture in the ground and the trees do exceptionally well.

This is another tree, a photograph taken in 1!Ht. It was in
October and the nuts were ripening on the tree.

The next view showRpart of an old hedgerow that had grown
up with everything. Stones from the field on either side of
this had been thrown along a gully that existed there at one



time. In that row, in which there are altogether about twenty
nine trees, three years ago tllCre matured nine and a half bush
els of nuts, just on that old hedgerow, that could not be used for
anything else, and full of stones. Some of the trees. in that row
last fall had almost half a bushel of nuts on single trees. The
trees on the four hundred a('res last year wel'e practically all
bearing; some of them less than a pint to the tree; others almost
half a bushel to the tree.

This view was taken in 1903, or 1904. Noti('e the folize of the
trees, especially. About five hundred sheep were put into the
grove and they are doing till! mowing and fattening themsehes,
where the machine is no lon~el' needed.

This view shows the same trees in 1911. 1'he fpnre hy the side
shows the growth froJIl 1904 to HIll. TIH'Y arc rapid growers,
because they have a good root system.

This is a view of the ridge, a portion of the ridge that has a
southern front. There are ninety acres grafted, and all bearing.
1'he red spider appeared on this southern side, the sunny slope,
and interfered with. the growth.

Here is a near vicw on the three hundred acre lot. It shows
the condition whi('h might have existed up to the top of the ridge.
'l'hat is MI'. Hober's liue. A fpnce is' huilt,-You can just spe
the posta,-and that fence is a mile long', l'unnillg from one end
to the otlwr, and below it is what yon "pc and above is waste
mountain land, ('outaining ch('stJllIt ulld roek oak. Through
that, of conrsl', fires run every now and th('n and it is n<'cessary
to cstablildl fire lanes at the upper end, so that below the fence
is a fire lane which will preVl'nt a fire from getting into the
grove.

This photograph shows what was th(,I'e in lR!}6 and 1897-that
sallie ~rove that you saw np at the <,(}g<,. ThiN has heen possi
hIe with :MI'. Rohel', and it is polo!sih](~ anywhl'l'e whl'rc the ('heRt
lint g-rows. Yon ran make the ehang-e frolll t.his to what yon
saw hefore.

ThiR is the illl'nt.iral spot that ~·Oll wpre lookin~ nt in the pie
j Ilrl~ ]>rl'(·e(ling-. Tlw prl'('I'(ling' pi l'tll rl' was takl'n 'five ypars
ag'o, amI here it iR to-day. Thl'se trl'('!o\ lwve h('en grafted two
years and three yearR, and they are hearing'. On tl,is fifty a('rps
(,vl'r Rillre t.hey havp h('(,l1 hparing', <'very Hut, prlleti('ally, has
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hcen removed, ~(J that Im!t. ~'l'ar 011 t.his fifty aercl:! thcrc was
scarcely a weevil, and sl'aree!,Y a lHll'r worm, in the nuts that ma
tured there.

Another portion, showing young trees bending over, breaking
down, almost, on that samc fifty acres. It was taken in 1911,
about the first of October. Thc trees are heavily laden, the nuts
perfect.

Another view showin~ t.he ~hl'I'p I}Oillg' the mowing. The cat
tle help with the wOl~k. Pi~R help, but I do Hot havI~ a photo
~raph showing them. A lot of them were put in after the crops

/were gathered. Thc men harvested thc nuts and afterwards/,-----
the pigs were turned ill and found enough to fattell themselves.
I think that on the waste mountain land in this ~tat(', you could
fatten on chcst IlUt.~ all t he pigs that we raise, if we used it for
nothing else.

In harvesting, the lIUt.S gathered iu 1911wl're hauled to a
threshing muehilH'. It was Ilc(,l'ssary to have a lIladJine made,
the problem of thresh ing the Huts, gctti ng them on t of the hurl'S,
Ilccoming so great. This shows a photograph of the Illen haulin~

the burrs before tlw.v are quitc ripe, aud plaeing them in pilcs.
They ripen, the burrs open, and the nuts can then he picked out.

This shows another pile of the burrs, ~otice that they are
opening. TIJis was takl'n a Jittle later and the nuts were matur
ing.

Harvesting hefore we lUlIl the machinl'. The nwn had to pick
thelll onto The nntlol were t~'lken ont aliI} plaeell ill ~l('ks, all
hy hand. Th is shows a pilc of burr~. Every hurl' had to he
opened with gloves, and it was very 1elliouR. 'The prohlem wus
too great, so that a threshing muehiul' was invented hy Mr. C. K.
Sober especially for the pnrpose this Im!t yl'ar, and this view
l';hows tIte machilll' in operation. The lIuts wl'rc huuled in piles
in the burrR. ']'lwy wert' then pnt tlJron~h this mal'lliue, which
is run by a littlc gasoline I'ngine; the lIuts ran out into a basket,
were put into sacks, and later they were loaded and carted to the
hOURe to he assorted.

This is t.he assorting room. TI)('Y are thell paeked in hoxes.
Here are crates filled with nuts. Last year a carload was sent /'
to Seattle, Washington. After the season was over, orders were
taken for two carloads to be delivered at Seattle next fall, and
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the saIlle Illan may take the entire crop next year. What that
will be I cannot say. This year it was between three and four
thousand bushels, including good.and bad nuts.

In this view typical bnrrs are shown. Notice how thin the
husks are on many of them.

Another burr. It does not look as if it could cover the nuts.
In fact, it could not now, because the burr has shrunken away
as it dried out, leaving the nuts. Four, five and often seven
nuts are found in a burr.

This view- shows seven in a burr. Notice that they are
crowded in, which gives them irregular shapes.

In this view the nuts in the lower row are covering silver half
dollars. The seven below measured over ten inches. Eight of
them measured thirteen inches.

In this view the nut in the lower right hand corner is covering
a silver dollar; the other four covering silver half dollars.
Above, are typical burrs.

Here are thirty-two selected nuts, measurIng one quart.
Another group of the burrs as they were taken from one tree, a
little seedling three years old.

Forest fires were started in the mountains above by hunters,
carelessly or otherwise. They run down into the grove, so that
it is necessary to watch cautiously. . Perhaps, however, the burn
ing of the part above helped to destroy some of the weevils and
some of the burr worms; but of course the danger is that it will
get into the grove, and it did burn over nearly ten acres at one
time. This vie,,: shows a fire lane; the building of a fire lane,
hetween a grove and the woods above. It shows what the grove
would have been had it not been cultivated and put to this usc.
That is the land immediately above it, full of chestnut timber.

This shows another point, showing on one side where the fire
jnst went through. It did not get into the grove. The trees are
dead, not from the blight in that case, but from the fire. It
shows on the other side chestnut grafted to Paragon, and the
four hundred acres is practically surrounded on three sides by
that same kind of timber.

There are other enemies. Meadow mice girdle the young
sprouts at times. The spront shown in this view was girdled
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by a meadow mouse. By keeping them clean, however, cutting
the grass away amI burning it over, the meadow mice are kept
down with the other enemies.

The seventeen year locust is another enemy. There is a brood
of them every three of four Jears, it seems. In 1903, 1906 and
1910 thousands of them,-millions, I suppose,-came out. This
is one view, which I took looking up, pointing the camera into
the tree. These are the empty skins of the chrysalides as they
('arne out of the ground into the tree, the cicadas having crawled
out.

This view sllOws a little wild indigo plant, on
were two hundred and fifty cicadas. The injury
they deposit their eggs.

The next view shows two branches recently stung hy the
cicada. The eggs are deposited, making holes throllgh which
fungi may enter. The wind blows then and hreaks them off
at places, and the hranches fall to the ground; but the cicada
has left holes and it is necessary to trim off the hranches and
prune. This view shows a little tree that has been IH"lmed.. 'l'he
dead branches are below and of course there is not much left.
This interferes with the bearing of that tree. A tree trimmed in
1910, in 1911 had no bearing wood on it; a losS of the nuts, loss
of a year's crop, because of the cicada. However, if the limbs
are not broken, they begin to heal.

You can see in this view where the ovipositor punctured the
wood. This was stung in 1906 and the photograph was taken in
19 tn. TIJPy are slow in healing up, and form wounds through
which the spores of the fungi may enter.

This view shows still further the process of healing. Some
of them heal up entirely and apparently suffer nothing from
the injury.

This tree was stripped hy the striped oak worm. There are
other enemies. Mr. Soher and I have been fighting enemies for
ten years. Nearly everyone discouraged :1\'[1'. Sober. He stood
alone; but he is fighting them, and will continue to fight them.
In spite of the blight and in spite of everything, he expects to
see chestnut trees as long as he lives, and if we could come back
in two hundred years, I think we would find chestnut trees there.

One of the enemies that is most serious is the burr worm. At
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the time the chestnut hlossoms, a little moth lays an egg on the
young fruit. The egg hatches and a little worm burrows its
way into the hurl'. It seems to prefer living on the burr rather
than the nut. This view SllOWS what I have called the "little"
burr worm. Here it is. It lives normally in the burr. Occa
sionally it eats into the nut, but it does not like the nut, but
leaves an llgly hole and the nut afterwards frequently moulds.

This shows the adult moth, the llolcoecm Sobcrii. It is very
similar to the Ilolroccra glandltlata. but, according to Kear
foot, of Montclair, New Jersey, it should he called a distinct
species, and it has heen named in honor of Mr. Sober. This is
one of the worst enemies. There are two shown in this view, a
"little" and a "large" one. This is the larger one. (Indicat
ing). I have tried a numher of times to get the adult of that, but
I have failed thlIS far. It is easy to get them in the larval stage,
-yon get lots of larvae,-alld tlwy will make the cocoons.
Normally the cocoon is made in the burr and fortunately when
the hnrr il'l removed the cocoon is removed; but I have not been
ahle to get them to mature. I do not know the adult of this
one.

This view shows the hole it makes into the nut. It is cut
away to show it. It has not gone in very far and this has re
moved all the injury done. The other one is the injured one,
showing the spot, in the edge of the screen. This one is injured
here. (Indicating). If the nuts are eaten imnwdiately or nRcd,
tlH'y arc scarcely injured; hut if thpy are allowed to stand for Ii

time spores of various monlcls get into them and the nnts soon rot
(mtirely. In this rase this nut sho.wn has cracked <t>en, and
is full of black spores. I am not able to identify all the moulds;
some of them resemhle very much the ordinary hread mould.

Insect traps were made hy Mr. Sober in 1910 and placed
throughout' the grove, and thousands of moths, many of them
belonging to the same genns, the llolcoccraJ were caught in these
traps. LanternR were suspended from the trees beneath which
were these tin arrangements, and helow was a pan of water on
which was placed a little oil. 'l'lJat arrangement caught thou
sands of moths. That is one method of controlling the enemy.

The grove is full of birds. There are many blue birds, and
JleRt boxes have been put np. I do not know whether it is a good
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plan to encourage the hirds or not. 'l'hc wooupeckert; are there,
feeding {In insects allli the beetle larvae under the bark. It may
be a good chance to spread the chestnut blight, but they help to
control the moths. The~' feed on hundreds of them. You see
them hunting cvcrywhere. The insel't-loving birds are there.
You find the vireos, the red-.eyed vireo especially; you find the
American redstart; you finu warhlprs. They are there looking
for the moths and weevils. Chi~~kens were placed in the grove.
They search for grubs and ever,Ything they can find and, of
eourse, in doing tllat they destroy many of the chestnut weevils
and the grubs of other worms.

This view shows the cllestnut weevil, the Belaninu8J on the
burr. These can bc controlled by removing the burrs imme
diately, before they have time to come out on the nut.

This view shows them at work. Sev.eral females were placed
on this hurl', which I have cut in two.

This view shows the long, beaklike proboscis. There is
another one, and another in the' corncr. There was another
one here, hut it crawled around too much to be photographed.
How the eggs are deposited, I cannot say, hnt in some way, I
think through that long beak. They have two slim feelers,
with which they can take the eggs from the ovipositor to the end
of the beak. This view shows a hig one. The weevil, as you can
see in the next photograph, never withdrew its beak. There it
is, in the picture. This was removed and in its place larvae
developed. I have taken out of one Jlut as Illany as fifty-five
grubs of the UcZal/ills.

This vicw shows them matnring. In this one there were as
many as thirty larvae.

This view shows them in different stages; they are practically
mature. "When thpy are matnre, they come out through the
little hole in the~nnt and burrow in the ground. They remain
there until .Tnne or Jnl.y, when the.y transform into pupae. The
next view shows six of them taken in .Tuly. In about two weeks
they mature. The next view shows six adults, three male and
three female. I think in some way the eggs are taken by means
of these appendages which will reach the end of the bill and

7



I have never been able to see them do it,
think the eggs must be inserted. by this
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reach the ovipositor.
but in. some way I
method.

The demal~d for the Paragon nut has come from all over the
United States, and it was necessary to start a nursery. Mr.
Sober, with the cleanliness he practices, will keep this going in
spite of the blight. He put away last fall three hundred
bushels of nuts, burying them, and now a little later they will
begin to sprout. When they are sprouted, in beds of sand,
they are taken out and planted. The method is before the nuts
are planted, to pinch the large tap roots off at this point, so
that Ii. fibrous root is started. Otherwise this (indicating) is
what you get, and it is hard to transplant that tree and have it
live. To pinch off that root, or to put it in horizontal position,
will develop fibrous roots. This one was not pinched off, but
was planted with the tap root in a horizontal position, and yon
see the result. This nut (another view) was planted and al
lowed to develop for itself; and you see the difference between
the two.

The nnts are planted in rows, and here you SL'e them aftc>r
the first summer's growth in the nursery.

Here they are, two years old, ready to be ~rafte<1. Some of
the seedlill~s b£'ar the second year and third y<'ar, hut they are
not true ParaWlll. Some of them may be better. I.ast year
fifty sec<lJin~F!, two and three years old, had nuts on them.

This view shows men engaged in grafting these seedlin~s with
Uw Paragon. This gives an idea of the size of one nursery.

This view shows one season's growth after grafting on the
seedling. You see it is nearly five feet high,-one season of
~rowth, grafted on a seedling two years old. It is then trimmed
back, of course.

There iF! one ~rafterl OlH' year, bearin~ a nut at tlmt point and
two nnts at that point, and still otlH'rs lwre. They arc ~raft('<l.

LaJ'~C' t.rC'C's ran he' transplantC'd, hut not su('('('ssful1.v. It is
vC'ry hard to ~C't a 1,rl'e that iF! five or six y£'ars 01<1 to stand trans
plantin~. It does not pay to transplant the larger trees. Oc
casionally they will live, but the others soon grow and catch up
with them.



SE'E'dlin~s from Paragon nuts-to be graftl'd with Sober Paragon ehE'Slllllh'.
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Now we will go to the barn and get our horse and go back to
the station at Paxinos. Good night. (Applause).

DR. l\IICKLBBOROUGII: Will you permit a question?

TIlE CIIAIRMAN: We will.

DR. MICKLEllOROUGH: I would like to ask the Professor
if the blight hal? appeared in the Irish Valley?

TIlE CUAIRMA~: If you do not inind withholding that ques
tion for just a minute, I want to make an announcement, and
then we are going to throw the doors open to discussion. At
the afternoon session you directed the Chairman to appoint a
Committee on Resolutions, this committee to include the Chair
man of the Conference. The Chairman requested that persons
attending the Conference should offer suggestions as to who
should be included on this committee. He did not receive as
many suggestions as he would like to have had, but he did receive
a good many, and every person who was suggested has bem.
appointed.

The committee as made up, is as follows:
Ex-officio, Raymond A. Pearson, Chairman of thc Conferencc.

Mainc, Charles E. IJcwis.
New Hampshire, Philip W. Ayres.
Massachusetts, F. ·W. Rane.
UhOllc Island, J(~S8C B. Mowry.
Connecticut, Oeorge P. Clinton.
New York, G. G. Atwood,

n. P. Jlarshall,
George IJ. Barrus.

New Jersey, Melville T. Cook.
Pennsylvania, I. C. 'Villiams, .

IfaroJd Peirce,

"'. T. (~rcasy,

[Jpnry R. Dl'illker.

Delaware, Wefollcy Wehb.
Maryland, J. B. S. Norton,

..William McCulloh Brown.
Virginia, George A. Kerr,

George B.. Keezell.
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West Virginia, , .X J. Giddings.
Ohio, A. D. Sclby.

H. H. Bechtel.
North Carolina, II. n. Fulton.
'l'ennessee, J. "T. Pisher.
Canada, Dr. II. T. Oussow.

In a very rough way, it Ims hecll endeavore<l'to havc the lllun
lwr of nl('mhers from the StateR indicate something as to the
numher of persons who accepted invitations to attend this Con
ference. The Chair will suggest that the members of the com
mittee meet in the seats at the right of the Chair immediately
after adjournment this evening, for the purpose of organizing.
Now, according to the program, we are to have a general discns
sion. The presiding officer almost feels that he should offer
Jon an apolo/-.yy, hecanse he is not personally acquainted with all
Ow persons who may wish to speak. He appreeiates that there

,/ arc some illustrious persolls iu tIle andieuce aud that he onght
/

to know them; hut, as he dol'S not know everyone, he will ask
again that each person, on rising, whether known to the Chair or
not, will first annoi1l1ce his name and the lIame of his State
clearly.

The papers that we have hpflrd are all lwfore yon for discns
sioll. It is JonI' ll1{'ctillg. The (~hairman is yonI' servant, and
if you dC'sirc to Illlve till' conr!olC' of procC'durc changed in any
way' at any time, it il'l ~'our duty so to state. "re will now hear
the first quC'stion.

DR MICKLEBOHOlTO H, of Brookl,Yll: My qlH'stion wus, 1\11'.

Chairman, whether the ])iaportllc 1)nm8itiea. had appeared in
the Irish Valley.

PROFESSOn DAVIS: Yes; it has appmred there, but in that
grove for the last ten years every !'Iign of anything sl1spicions
has l)('en ent out, aull the nurRery inspcdor who went througl)
the grounds foulld forty-four thonsHlH] and thirty-five tl'e{'s that
are free from it. If there were some signs that were suspicious,
these trees were cnt. If it if! there now, it is practically under
control, and it is very, very hard to find it. 'Ye are not certain
always that it is there. There is one disease that follows up a
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fire that so closely resembles it that it is hard to tell it. It is
sometimes doubtful. I have not, however, found any ascospores
there this fall. The nursery stock shows nothing at all. The
idea is to keep it clean, cut out everything, so we do not wait to
St."e whether it is there or not.

DR. J. RUHSELL HMITlI, of Penn8ylvania: Mr. Chairman:
before thc cutters-out and unti-cutter8-out begin taking up the
qucstions of the afternoon, I want to 8peak about one point in
connection with the recent lecture. Mr. Davis stated, in pass
ill~, that the waste land of thh~ State woulll feed as muny pigs
as the whole Htat\' prodlu'\'l'I. Wl~ have lot~ of pigs, y\'t that
aN"'I~l·tion as to Ow posNi hili !.iI'N tlf tlw waste land is U1l(ll'rst~l!l~l.

MUll, in louking at iIw hotanical realm, hegan at the wrong
end. 'Yhen the human ral'C lo()k,:11 at the hundred tllOusand
species of plants, it pickcd ont littlc mellilley grasses, with a
grain or two uf seed, from which it developed rye, corn and wheat,
while hcre were the giants of nature, bearing hickory nuts, wal
nuts, persimmons, peaches, apples, and pears; yet very few of
them have heen improved, for the reason that, for the annual
('ropper, his grains permit of eusy improvement anti the hig
tl'L,(~8, with their slow gencrations, were very dillicult to improve.
Yet they are the potelltial heavy harvest yielders. Wherever we
find land put over to tree crops, it yields several fold the annual
erop. Chestnut-growing in Europe, as ill Italy for example, is
un estahlished industry. Ofticial reports show an allnual pro
duction of chestnuts in Italy of thirteen hushels to the acre, and
I know, by examination of the orchards, that they are not in any
way in a high class condition or very carefully attended to in
lIlan~' localities. \Ve average at least that, with the Ameriean
8tandard of weight per acre, in the United ~tates. I have not.
a doubt that if some of those hig .JupaJwse chestnuts were bred,
selected, and hybridized, we could get varieties of chestnuts
which would yield fifteen or twenty bushels per acre OIl the aver
age, of first-class pig feed. Purthermore, it permits the use of
land which is now entirel,V unusahle for anything except forest,
which is a very low grade producer of annllal cash value. For
example, to-day on the train hetween here and Philadelphia I
saw a hlork of grollnd whil'h rovers tWl'lIty-two thollsalld acres,
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and is itself covered with stones. It is laughed at by the Lan
caster coun,ty people, and it is rocky; but chestnut trees are
sticking their roots between the rocks which cover the surface
and reaching down into the good, strong clay beneath, and that
twenty thousand acres of good, strong clay is more potentially
productive than the tops of the Apennines, which are to-day
yielding thirteen bushels to the acre.

So in the chestnut we have something more to consider in po
tentiality than mere timber. The time is coming when we
will put one hundred dollars in the breeding of tree crops allli
get tAm thousand dollal'lol for the lwop]e of lhe next decadl'. (Ap

lllause) .

DK MEHKEL,of New York City: Mr. Chairman: I would
like to ask Mr. Davis a point that does not appear quite clear to
me. Was the blight kept out of the orchard, or out of the entire
~alley and out of the surrounding country?

PRO~"ESSORDAVI~: It is in the valley, but just beginning,
apparently, to appear. I have hunted through there and hunted
days at a time without finding any evidence. Yet I have found
evidences of what apparently is the genuine IJirtlJOrthc, as I saw
it on Long Island; and I will say that I thillk I saw the blight on
Long Island in 1897, or 1898. It was at the time when the Long
Island road was building a log cabin near Cold Spring Harbor.
Mr. Jarvis was the carpenter building the cabin, out of chestnut
logs, and, when he pulled the bark off, under that was found what
we recognize lIOW as the chestnut blight. Mr. Jarvis and I dis
cussed it, and did not know what it was. It was in patches; on
some of the logs which were ten to fifteen inches in diameter, the
patches were as large as my hat, and I do not doubt in some
cases that the trees were girdled entirely and the trees were
dying. That was at Cold Spring Harbor, and I also saw some of
the same thing between Cold Spring Harbor and Huntingdon,
and especially back of Huntingdon, through the hills around
there. So I think it was in 1898 well established in those locali
ties. Of course, I cannot prove that is what it was, but I have
seen so much of it near nold Rpl'ing Harbor that I think it is
the RHme thing.
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DR. MERKEL: Thcn, apparently, the clean-cutting in this
case, unfortunately, is not a proof that the fungus can be kept
out, because it has not been present long enough; is that the
idea?

PROFESSOR DAVIS: Yes.

DR. A. K. FISHEU, of the Bureau of Biological Survey,
Washington: :Mr. Chait'man: I would like to ask Dr. Stewart
what evidence he hus to show that hirds are important factors
in spreading the disease? Dr. Metcalf made that statement
in the }l'armerH' Bulletin, that hirdH were one of the importallt
fadm's in Rpreading the blight, hut, in private ('ollVPrsatioll
with the doctor, hc stated that lie had no positive evidence; but
that birds traveled here, hence, thence, amI he thought it most
probable. Now the very birds which are accused of carrying
blight are the woodpeckers, which are more or less stationary in,
their life history; especially th~ downy woodpecker. There is
lIO v. ay of telling just how far a bird will go from tile ·nest in
whIch it was born, but there is pretty good reason to believe that
the downy woodpecker never goes over four or five miles from its
home. In fact, a woodland of a fpw hundrpd acr('s will hold a
pair or more of hirds, which prohahly live there throughout their
lives. I know of oue or two pair!'! near 'Vashington that we are
reasonably sure to see at any time of the year. It seems to me
that wind and weather, which carry other forms of diseases, are
very much more liable to carry the germs of th is disease. When
wind will carry heavy articlps a thousand miles and, it is said,
carry volcanic dust half way around the globe, it seems to me
that we do not have to look to birds or mammals, or even in
sects, as the means of spreading the disease, when other known
factors are present.

THE CHAIRMAN: Dr. l'~jsher asks Dr. Stewart what evi
dence he has that birds are responsible for carrying the chestnut
tree blight.

DR. STEWART: The evidence is largely inferential. This
should be considered: Many of the infections,-in fact, Dr. Met
calf states a majority of the infection.s,-occur in the tunnels
made by borers. The horers are in those tlllllwls. 'Voodp(!('k-
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ers go after the borers. Spores are produeeo' in enormous num
bers right around those tunnels. It is inevitable that the wood
peckers will get the spores on their bills and on their feet and on
other parts of their bodies. Those birds, when they go away,
will carry those spores with thClli and leave them where they
alight th~ next time. If they happen to fall in a wound of some
kind ano. the conditions arc favorable, the infection is going to
occur. That is the kind of cvidence. It is inferential. As for
actually knowing that infections have resulteo. in that way, we
have 110 evidence. Of eOI\l'!(e, it is exeeedill~ly difficult, if not
impossibl{', to get it. As to the lJIigratioll of the woo(lpec:kerl'l,
I have it 011 t.Il(~ all t.hori ty of a ('OlJl]lptCll Lol'\Iit.llOlo~ist t.hat. some
kinds of them elo tl'HVPI 101l~ diHtCllH'CS.

DR. F1SIIER: Thcre arc certain forms of woodpeckers which
go south in winter, but those are not the biro.s wlJicl~ are highly
specialized which secure their fooo. from the trccs. Thcy are
biro.s which scek their food like the flieker, which feeds largely
on nuts, and the redheaded woodpeekcr, which feeo.s quite ex
tensively on grusshoppl'l's aJl(I oth"r inSl.'ds, as well as fruits;
but our wooo.pecker~, onr native, resident woodpeckers, are
rarely migrators. AR to the injury to the trees, the Hut gath
erers, it seems to mc, produce very many more WOUIHls than the
woodpeckers produce. They either jar the smaller trees with
stones that break the hark and form places for thc insertion of
the gcrms, or they use climbers which injure the hark, and cnter
the wood very much further than the woodpecker's bill o.oes.

MR. DETW1LEU: I have thc report of a field agcnt who has
been investigating the relation of birds to the carr;ying of dis
ease. This investigation has been in progress only about a
month, and the data is of an elementary charactcr. Howcver,
there are two paragraphs which have a bearing on this suhject.
First, the field agent saYf~:

"I can truthfnlly state that every blighted tree I have seen
since I have ht>gun this study, liaS had its hark punctured by·
woodpeckers, in most CUl'l{,S with Reo)'{'s of holl·A."

The other pertinent Ohl'lPI'vatioll iH:
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'I'Ve were surprised boY the large uUlllher of grubs we were able
to find iu infected tree8. They seemed, too, to be generally dis
tributed throughout the bark of the tree."

The inference being that the grubs attract the woodpeckers to
the blighted portions of the tree particularly.

PROFESSOR DAVIH: ~lr. ~oher wishes me to extend an in
vitation to any of you, or all of you, to visit his place, when he
will show you this grove in person. I forgot to mention it in
the lecture, but he invites J"OU to meet him at the Paxinos station
at any time.

TIlE CITAIIOL\X: How t'Hl'ly are the chestnuts ripe?

PROFESSOH DAVIS: The chestnuts are ripe in the latter
part of October.

UR A. H. GHAVE~, of New Haven: Mr. Chairman: There is
one thing that has bpen overlooked here, and that is that the
spores are very stkky ill thel'lc exudations from the pustules.
They all stick togpt her, aJl(I t he wind would carry these spores
with great diffieulty; so that t.he theory of the spores sticking to
the feet of hirds seems very plausible', for that principal reason.
The sporelil might possibly he washed down the tree by the rain

. and mingle with the dllst at th!' hase of the tree; but, as is said
somewhere hy some authority, theRe chestnut trees do not usually
grow in thp rlURt.y placps. TIIP Rporps that arc washed down the
tree woull1 he covprpd up hy lI~avps and there would he very lit
tle likelihoorl that t]ll~ wind would carry them. I think, Mr.
r.ha irman, the stil'ky lIa t ure of Hie Rpores should he consirlpred
in this cOIllIPction, with the difil."lemination of the Rporps hy hirds
and insects.

DR. W. J. GIDDIXGS, of West Virginia: Mr. Chairman: I
want to say somethin~ I\Iore in re~ard to the means of control
of this disease; and I have oue suggestion that has occurred to
me during the afternoon a1l(1 evening S<'ssions: That is the pos
sihility, ill statpF! whpre thpy do uot fpel it would be wise to
,nake the inspection a thol"OlI~h inspection, to send out men to
do plot work,-I believe that is the proper term,-snch as is done
in forestry. They can pick out a certain small section where
there are chestnuts, and determine the number of chestnut trees
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there, and the amouut of iufection. Not only that, but they can
find out if there is old infection there. In that way we can find
out whether there has been infeetion in America for a number
of years, as has been suggested by some, and possibly get those
states interested, if the infection appears to be spreading. In
some places that I have seen lately there was evidence .of the dis
ease working on trees that were partly dead, but we shouid find
out more about that while the work is going on.

DR. J .. W. HAH.SHllEHGER, University of Penna.: MI'.
Chairman: Professor Stewart; in his communication this af
ternoon, <1iscouraged the work which is being done by the PClIll

sylvania Chestnut Blight Commission in the removal of trees
along the outposts of the disease. I would like to present my
view of the problem, because I think it is largely a question of
the attitude of the State of Pennsylvania toward these larger
questions of conservation which have agitated the country for
the past few years.

Pennsylvania is the Keyst.one St.ate. She is so situated with
regard to the other states of the Atlantic Seaboard that she oc
eupies a central position, halfway between the ~orth and the
South. It would be to the lasting shame of Pennsylvania if she
would let the opportunity pass of taking some means of attempt
ing to check the disease. The states to the south and west of
us, Ohio and West Virginia, Virginia :tnd Tennessee and North
Carolina, which are very largely concerned in tlJis movement,
would point. to Pennsylvania as having let the opportunity slip
of doing something to check the ravages of this disease. Two
hundred and seventy-five thousand dollars seems a large sum
of money to appropriate for the prevention of the destruction
of property; that is, it seems a large sum to lIse in the combating
of a single disease. Yet Pennsylvania is a wealthy State, and,
if we take tlJe many millions of dollars which are at stake, the
amount of money wldch the State has appropriated is merely
a drop in the bucket, and it seems to me that the money is well
spent, because we are standing, as a buffer State, between the on
spread of this disease from the locality where it started, and the
States beyond. In the fnture, when we look back on the history
of the conservation movement in the United States, this move-
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ment ill Pennsylvania will be held up as an example of a patrio-
tic movement of the entire people in an attempt to prevent the,
destruction of our native forests, which are going all too fast. r
So this movement, it seems to me from my standpoint, is one
of the most commendable things which has been done by any
State in recent years and, even if no direct result is reached, we
can point with pride to the attempt which has been made to
check the disease.

At 01le point there occurred to me a little story that was told
in conneetion with the remarks of Professor Clinton "this after
noon, when the paper of Professor Farlow was read. Professor
I·'arlow Ruggesterl that the chestnut blight came from Italy. A
friend of mine, a botanist in New York city, said that he had
often noticed that around the settlements of Italians in the
neigllborhood of New York and Brooklyn and Jersey City, these
Rmaller settlellH'nts that the Italians made outside the city, that
the tref'S ahnLJR ,liell or were killell, llnd he thought there was
some relation het.ween tlw dputh of the trees and the settlement
of the Italiulls lIearhy. So he sng'gl'stell rather a curious name
for this malady which attacked the trees-he said it was a form "
of "Dagoeatis." So perhaps, if Professor Farlow's views are ~
correct, the trees which were killed on JJOng Island suffered from
a form of "Dagoeatis." That, you may observe, has no scientific
relativity in the discusF!ion of this subject.

Mn. CITESTBn Eo CHILD, President J..umher l\Iannfadllr
(>rs' Association of ('ollllecticut: Mr. Chairman: I noticed 011 the
map presenterl this afternoon that it appears that ch°e!';tllnt treeR
are practically dead in t.hree-quarters of Connecticut. I 1I0t.iced
coming down on the train, between New Haven and New York,
that there are a great many dead chestnut trf'es, and yet there
remain a great many that are alive. I know that along- the
Connecticut River, where the blight is supposed to be working
quite freely, that in a tract of timber-which was sold on account
of the blight being in it, it was stated that at least ten per cent.
of the chestnut trees were affected. I know two men about sixty
years of age who state that they are positive that they saw this
blight twenty yearF! ago, or something that looked the same as
is shown in the blight to-daY,-that they saw the sam~ thing
twenty years ago. I would like to ask, unless the information
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is resprvp(l to he ~iven liS tomorrow mOl'ning, wltd-her there is
any data to show what the expen~e is to cut out, remove and take
up the infected chestnut trees where the blight is kno,wn to be
working.

MR. I. C. "TILLIAMS: In answer to the gentleman's qnes
tion, I would like to say that the Chestnut Blight Commis
sion has no data at band which will answer him directly. The
work of the Commission has not been specificially directed to
cuttiJl~ Olit diseased trees, hnt has bC('n in the direction of urg
ing persons to do that. It has not been possihle to follow that
work sufficiently closely to make an approximation of just wltat
that cost would be. Tke effort that is being made in Pennsyl
vania will he more minutely describefl to-morrow morning, and
I do not feel that it would be fair to trespass seriously upon
that paper this evening; hut what evidence there if'l, and what
kIlowlcd~e we have on that. suhjPct, will he laid heforc you in
the mornin~ ill the fi l'st paper.

Sonw of the speakers this aftA.~rJlooll seemed to be ulterl.y ap
palled at the faet, that Pennsylvania has thrown two hundrc(l
and seventy-five thousand dollars into a rathole. Now it may
be of interest to this meeting at this time to realize that the
whole work thus far accomplishell by this COIllmission has been

':-at an expense of twenty thouRand one hundred and forty-three
. dollars. That leavl's a considl'rahle margin of the two hundred

and seventy-five thous.:lIHl 1101larl'l upon which we are privileged
to ~o until tlw first of ,TI1lIP, lHt:t (Applause) ..

'rhil;; Comm ission is lIu ilt upon husiness pri lI('i pl(ls. H is not,
heil1f{ dashed ahout wilelly, like a potato in a tuh, not know
ing what it is doing' or where it il'l g'oing. It is trying to find
its way. It may he that it 'Yill g'et lost in the hlig-htf'd chestnut
woods, but we are ~oinf{ to make an hOJ1eRt endeavor to get out
of the woods. EveJ'~' known method, amI a lot of methods that
are not known and ahout which we heard a g'ood deal this after
noon, wi11 he tried. If there is any virtne in them, they wi]]

he followed to a finality. If UterI' iR no virhle in them, we want
the world to know it.-the sooner tlle hetter. The mere fact that
ROmehody helieves that somethinf{ cannot he done is g'oinf{ t.o
have mig'hty little wpig'ht in t.he work of this CommiRsion. (Ap
plause). We do not care a rap what someone's belief is. If he
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has any facts to hring to us and lay beforc us, wc are willing
to accept theIU. \\'e wunt facts; we want knowle(lgt'. \Ve have
heard a great dl'al ahont lideut ilie intluiry. I uuderstand that
science is the pursuit of knowlel1ge, and that its business is to
get facts. Science simply describes. It has nothing to do with
explanatiblls. Therefore, if sdence will describe to us the things
that we are trying to learn, we will be greatly indebted to science"
and we by no means are in a position, nor do we wish it to he so
understood t hut we attempt to turn our backs upon scientific
iIuluiry. The truth is that this .Commission wants all the facts
it can get. It wants the help of every scientist in the land who
is interested enough to pursue a line of work and make deduc
tilms therefroIU that m'p w;pflll ill a work of this kind. \Ye want
to go hU1\(] in hawl with everyhody who can lend uu iota of
strength to th is work; hu t we do not care to join hauds with
those who see simply gloom and failure, and are unwilling to
make any decent effort to determine whether or not a thing can
or cannot be done. 'j'he experiments that are being made by
the Commission are for the purpose of finding out. ·We heard a
great deal about the itH'fTednulness of the cutting-out method
of comhating this disease, or eh('('king its spread. I do not know
upon what foulldation or upon what premises these conclusions
are tlrawn. We have attempted to follow the progress of this
inquiry and the knowledge on the subject as closely as possible,
and yet gentlemen tell us that it is ahsolutely ineffectual. Now
I would like them to tell us why it is ineffeetual, aud how mud)
cutting out they have done, and what real knowletlge they have
derived from that kind of work. If it is going to turn upon
someone's opinion, then I would like this meeting to believe that
probably one man's opinion is as good as another's. If it is not,
let us find out why. I would like to ask Mr. Stewart, in respect
to one sentence in his paper this afternoon, which you will re
nwtllhm' was one eontinuetl lI('gation, 1 would like to m-;k him to"\ .
toll us why in that paper he broke away from the negative atti
tude and, ill the very closing moments, took a positive stand in
that he recommended the restriction of the movement of nursery
f;tock, Xow if tlH're is no use in cutting' Ollt a diRcasptl trep, if
there is tlO I't'al effectual value in doing any work of allY kind, if
we are simply to sit tlown and let things go and take their course,
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if we are going to throw up our hands in impotent helplessness
and say "It is the will of Allah," why would he restrict the move
ment of nursery stock? If there is any real reason for that, let us
have it. I do not remember that the Professor stated his reason.
That is one of the questions his paper raised in my mind. .I
do not wish to take more of your time, because these ought to

be only short discussions. If Professor Stewart would be good
enough to tell us why he thinks we ought to restrict the move
ment of nursery stock and let everything else go wide open, I for
one would like to know it, and I believe there are some others
who woulll be intcrcsted in hearing it. (Applause).

DR S'l'EWAHT: I will answer that question in this way:
That this disease(l nursery l'lto('k may tmnl'lmit the disease long
distances. In that way the diseut'le may take long jumps, clear
across the continent.

MR. WILLIAMS: I understand from the Professor's paper
that birds likewise take lon~ jumps. What will he do with that
side of the case?

DR. STKWART: We ran do nothing there.

MR. A. THALHEIMER, of Reading, Pa.: Gentlemen, I
rise to protect the woodpecker. (Applause). I own probably
in small woodland patches, two hundred acres of chestnut. Since
this blight question first came up, I have gone through nearly
all my trees and I have' not found a single tree that was diseased,
with the exception of some near the city. I have about one hun-'
dred and twenty acres near the city, and of course, the boys,
maybe some of you have done that,-want to get the chestnuts.
They bump the trees and some of them are bruised in that way.
But my section is full of woodpeckers. They are not immi
grunts; they are stationary and they have not destroyed or in
fected any trees. I think it takes a long time to get at the hot
tom of it, and find what really is the rause. 1 desire to inform
you of a suhject in which I took a deep interest,-<me which
leads to this matter, Durin~ the war, in traveling through Vir
ginia or throu~h Maryland, you all know how scrub oaks are
scattered over all that country. .\ Rcruh oak is a very small tree
and does not bear any fruit at all. I often wondered where they
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came from, not having been planted there. In going from here
to· Washington, or going anywhere,-if I knew of any farmer who
lived in that neighborhood, I would ask him what he knew about
i4 and none of them could tell me. I was anxions to know and
see if I could not get that information. I wrote to the It'orestry
Department at 'Yashington, and could get no definite informa·
tion there. One time in moving from oue house to a new house
and in rearranging my library, I got hold of a book. The library
had belonged to a friend of mine, a lawyer, aud I got some of his
books in remembrance. I looked through those books and I found
a bOQk of birds, and among them I fouud a picture of a bird
called a "tree planter." It gave a description how that bird
traveled from Maine to Florida, traveled from the north to the
south and migrated again north, and they had a committee,
I do not know whether it was a Committee of Thirteen or not,
but they had a committee which would carry the nuts and plant
them for food on both ways. Then, down South, they shoot
these tree planters and utilize them for food, and I suppose there
are not enough coming back to pick up all the fruit which is
planted, and that this is the way it grows up iuto scrub oaks.
(Applause).

PROFESSOR W. D. CLARK, Pa., State College: Ladies and
Gentlemen: I came here to-day to this Confe.rence because,
being a forestel' by training aud by profession, I am vitally in
terested in any movement which seeks in a practical way, to con
trol or to eradicate the chestnut blight disease. I fully appre
ciate the value and importance of the chestnut tree, both as a
timber producer, to enhance the aesthetic value of the landscape,
8S a shade tree and as a nut producer, and I heartily favor the
pursuit of scientific studies and experiments in order to deter
mine Wbether or not there is a practical way, withi~l the means of
human agencies, either to eradicate or control this disease. I
am, however, very solicitous lest, on account of the obviousness
of this disease, the directness with which it works, the quickness
of its results, and the generally common knowl('(l~e of the dis
ease, we will become blind to two other diseases of trees which,
on account of their remoteness, their complex character and
their slow, insidious way of working, we are apt to forget. I
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refer to the disease known as an unjust anu unscientific manner
of taxing timher lanus, anu "to the disease known as forest tireM.
Here are two uhlcases which threaten to uer;troy not only chest
nut trees, but all of our forest trees. These diseases threaten
not only to destroy our stanuing trees but to prevent, or make
useless, the planting and growth of any forest trees. These
uiseases are not well-known diseascs which are beyonu our con
trol. They are entirely wit hin the ('ontrol of human agents, and
I ,,"oulu be grateful if I coulu impress upon the mind of every
memher ill attendance upon this Convention that if we could
only control the forest fil't's and hring ahout a just, scientific,
anu uniform s.ystem of tllxin~ forcHt lanu, and then go ahead amI
plant tr('('s, trees immUlI(~ fl'OIll this dreade(l disease, pine trees,
oak trees, hickory trel's, pop.ar h'('('s, valnahle timber trees, we
would have so IIIllny timher (-re('s flourishing in the State of
Pennsylvania that it really ,,"oulu not matter a very great deal if
we had no more chestnut trees. 'Ve could possibly get along
without them. (Applause).

MR. l". B. JEWI~TT, of Susquehanna count"y, Pa.: Mr. Chair
mall and Gentlemen: I ('llme to the City of Harrisburg to-(Iay
not particularly to attend this f'onwntion; hut, when I arrivell
here and the programme was thrust hefore nw, every other item of
my I)\u~iness stopped, and I have at t(,IHIed ~'our nw('tings and
have been very lUuch interested.

The first dollar that I ever remember of having in my life was
derived from the chestnut tree, half a century ago, whell, as a
little boy, I picked up the chestnuts. 1 have been very much in
teresteu in every phase of the discussion, heeause, like the gentle
man over here, I have sevpral aeres that have chestnut trees on
'thpllJ. In this evening"s lel'tllre there 'was thrown on the callvas
a vipw of the harvpst of that ch('st.nut or('hard in Irish Valll'Y,

IlPar Rhamokin, and in the pidl1l'l~ I noti('l~(1 the ~reen hurl'S
wpre harV(,loIted, 'l'lw 1]1wHtion thnt. I wish to ask, if Prof(~ssor

Davis is prpSPllt, if'l, how they ('0\11d get those grp('n huns off
from the trel's without injuring tlH'IIl? .\11 thosl' that have
knowle(lge from experien('e know that it is almost impossihle to
get a grp('n hurl' from it!'! native hrlllH'h until the frO!~t COllWS

antI kills the C01ll1Cction IlI't W('('l1 tIle hul'l' allli the branch. I
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remember distinctly a few years ago, perhaps fifteen, I made
my first shipment of chestnuts to :New York. I scnt them to a
commission merchant and 1 was surprised, although I knew that
it was early, to receive back in two days' time returns of twenty
four dollars per bushel for that shipment of cilestnuts, witil this
advice: "Ship chestnuts as fast as possible. Your shipment
was tile first that came iuto the City of New York this fall."
I tried to get another shipment, but I could not gct those burrs
open, and the last shipment I made to Ncw York iilat same fall
brought me only $2.::>0 per bushel. I agree witll tile gentlemen
that have read these very interesting papers, so very interesting
to us, illlIeetl; but so far as the SPl'CUU of this disease is con
cl~ned, I lUll 011 the side of the wooupccker, because the wooll
peckel' has heell my friend from my boyhood up, and I have
learned to love the music of Ids beak. Hut let me tell you, gentle
meu, a few years ago 1 was out in Kansas, and on that wild
prairie, a heavilJ loaded team had passed over in tile spring. It
was September when I was there, and across that unbroken
prairie were two distinct tracks and sometimes, when the for
ward wheel had not run exactly straight, tllere were four tracks;
amI in everyone of those tracks was a thrifty gl'owtil of sun
flowers. Can you tell IIW how those sunflowers came tilere? If

~"ou will tell me that, I will tell you what spreads the fungus on
;your trees. It is nature. You know we all of us love up-to-date
stories; we do not care about tile old "chestnuts" so lllucil. But
in tilis case the chestnut is very important and, in closing, I
want to speak a word of commendation for )[1'. 'Villiams and for
the men who 80 wisely voted the appropriation of two hundred
and seventy-live thomlHnd dollars to this work. I appreciate it.
Ever since I llave h('pn a hoy, it has heen grumhle, grnmbl(',
grumWe about appropriations and g-raft, allll so 011. New York
Htate can sympathizp with nfo; fo;olll('wllnt in the matter of Capi
tol gl'uft. You !'elllplIlhpr yon g-ot thl"ong-II with it in Albany. "'e
g-ot through with it without aH lIlany years of eX(lI~rience as you
llid, hut I relllpmhpr ypry wp]], aftl'!' till' old Capitol burned here,
that five lIundrPII nnd fifty thommlllI dollars was appropriated.
\Vhy, that was a hig !'tnm; hut yon know how that "chcstnut"
grew, and we got out of it with thirh'pn millioJls. I am very

8
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thaIl~ful that the "chestnut"' of the old appropriation is improv
ing; that we have the two hundred and seventy-five thousand
dollars appropriated, and that we are getting out of it with
about twenty thousand dollars as far as it goes now. So I think
that the State of Pennsylvania has done finely in taking the
initiative in this w<;>rk. I pay tax on timber, and I want to pay
tax: on timber-land. It is fair and square that we should pay it,
and let the gentleman that complains of it remember that none
of that tax goes into the State Treasury.

THE CHAIRMAN: We wish to hear Professor Clark's reply
to the question, but there are a number of others who are pre
pared to make remarks. 'I'he Chair would ask if you have any

. instructions whichyotl would give to govern our discussion
from now on. Do you wish to limit the length of the remarks'!
I will entertain a motion, if it is your desire.

MR E. A. WEIMER, of Lebanon, Pa.: Mr. Chairman: I
would suggest that we limit our remarks to the chestnut blight.
I would alBo suggest that the speakers be very careful not to
bring out facts ,without careful consideration. The man on my
left here talked about the spores being sticky. He did not con
sider that the spores were sticky only during a certain portion
of their lives. Another man on my right talked about the wood
pecker, but he did not consider the fact that the woodpecker does
not pull out the grub with his feet, and that is about the only
place he could get the spores on. We want to be very careful
when we are going to get at any facts, not to hunt up facts to
base our arguments on, but to base our arguments on facts. I
ElUggest in the future that we deal only with questions dealing
with chestnut blight, and accept Mr. Sober's invitation to visit his
orchard when the chestnuts are ripe.

DR MICKLEBOnOUGH, of New York State: Mr. Chair
man, just a word with reference to the spread of the disease by
the spores: During the summer the conidial spores, those thread
spor(~s which have been explained to us to-day, are produced
in myriads upon the diseased tree. The water, the rain will
readily dissolve those little sticky, pasty threads and, when they
are dissolved, it takes about eight or nine thonsand, put end to



115

end, to measure an inch. They are exceedingly small micro- ,
scopic objects and they are readily carried by the wind, and not
very much by the woodpecker. That is my judgement of the case.
The wind will carry those very readily, and sometimes to a
considerable distance. I think we can account for the spread of
the disease, the carrying of the spores, by the wind. Railroads
are sinners to a certain extent in this matter. The trains, as they
sweep through the country, will create a great deal of draft,
and you will notice along certain main lines that the disease has
spread with a great deal of certainty and rapidity. Now these
spores, when they are lodged upon a chestnut tree, are washed
down by the rain, by the water, by the dews, and you are very
apt to 'find the disease attacking the tree in the fork of the limb.
You will find it there perhaps more frequently than any othcr
place, and there is a good place for tlle entrance of the spore.

Now, to digress from that for one mQment, I think, Sir, that
Pennsylvania has done a magnanimous and great thing, and I was
very glad to hear from Deputy Commissioner Williams. We were
told by the Governor that the value of the chestnut stand in
this State, I think, was forty millions dollars. The Legislature
of the State of Pennsylvania did not appropriate one per cent.
of that which is endangered by this chestnut blight. In fact, the
Governor told us the estimate was based upon fifty cents per
tree. Indeed, if the statistics were carefully made, Pennsylvania
has not appropriated more than about one-half of one per cent.
to protect the value of a great chestnut growth. (Applause).

DR. GIDDINGS, of West Virginia: Mr. Chairman: I would
like to raise some questions in connection with Dr. Clinton's
statement. I infer two things from it: One is that the control of
the GYPl3Y moth in Massachusetts was not a valuable expendi
ture of money; another was that, by leavillg off the control of
the peach yellows in Connecticut, it was to the advantage of
that State. I would like to ask if those inferences are correct
and if Professor Clinton has data to SIIOW that thc dropping of
the pel!ch ~rellows inspection has bCPll to tllP advallta~e of Con
necticut.

THE CHAIRMAN: Professor Clinton, ran yon answer those
questions in a word or two?



lIfl

pnOFESSOR CLIXTO~: I do not know that I made the

statement that gyps.y moth work in .Massachausctts was not
effective. I said it 1I1Callt a IOllg fight and a continuous fight.
This chestnut blight, from the re-infection, would make the fight
a coutinuous one. You could lIot do it up and leave it there.
You would have to keep at it forever, provided the material con
tinued. UegardiIlg the pea('h ,Yellows law, my statement was
that t!wy dropped that. The reason it was dropped was because
it made so much trouhle with the farmers, by going into their
orchards. You would fillll that same difficulty with the farmers
in Pennsylvania that you would in Connecticut.

DR MEUKEL, of N. Y.: 1\11'. Chairman: I have heen OIl

my feet contillllUlIHly ever since Mr. Will iams spoke, aild was
ahout to give it up. HO\ll~~ of the points I wallted to In;illg out
have already been brought out. However, I want to thank Mr.
'Villiams. I want to thank the great State of Pennsylvania for
passing that law. Peunsylvallia hal'l l'lhown all the other States
in the Union what it il' tl II,ll'S an 1Iliselfish law. If we could
only have a Federal law that would hc as hroad as the law of
Pcnnsylvania ougllt to he and could easily he made, hy simply in
SCl'tillg the words after "the dWl'ltllUt tree hlight," "and any other
fungous or inscct pcst," we would have no trouhle with our fun
gous or insect pe!;ts after a certa.in length of time. Sometime ago
I wrote that only when we considered a tree that is dangerously
illfeeted with an insect 01' fungous pest as dallgerous as a person
infected with smallpox or as a rabid dog, will we get rid in our
forests of insert and fungous ppsts. I was very glad to hear that
)[1'. Williams and the members of the Commission have not be
('orne discouraged by the large amount of cold water that has been
tlll'own on their plans. I am sure that tIle two hundred and
s(~venty-five thousulHl dollars that the State of PennsylvHlIia has
llPIH'olwiated will never he miRsl'll, even if 110 hClleficial results
arc ohtailH'<l; but that thc everlasting shame that the State of
Pellnl'lylvallia would sufrer if she nHldl~ no attC'lllpt. to save her
('}l{'Stllllt tl'l'('S, should he l'lIough not to di~wotll'ag(~ allY a~III all
I'itiZI'IIi'l frolll 11I1Relfish effort for their fellow men.

GEOUGE G. A'l'WOOD, of New York: 1\fr. Chairman:
There is a little dC'sk in Alhany tllat haR hl'el1 o])('n for ahout a

• I
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Jcar, aTHI ill that desk is about everything that has heen said,
or thonght, or dreamed of, relative to the chestnut hark disease.
We have had the advice of our frien<l Stewart, who thinks as
Dr. Clinton does, along the same lines. What they have stated
here to-day we must accept as the honest statement of men who
know enough to make snch statements. They know what they
are talldng about, because they have investigated this disease and
they have investigated similar diseases, so that we must take
what they say with a great deal of confidence. TJ)(·y have heen
talking to the point whether chestnut hark diseuse conld be CO\l

trolled or eradicatl'lL If I were to ask either one of those gl'llt le
men what they would do with a chestnut tree in their own yar<l
that was infected with this disease, they would prohably say.
"Cut it ont." That gives us the keynote of what I think should
be done wherewr there is a possihility that single trees, or small
infections, can be removed. 'l'hat Sel'IllS to be the simple thing,
and the proper, Rensihle thing to do. It may have to he <10111.' h.y
the force of statnte, lmt a great deal can he do)w hy :ulvisillg
OW11(>rs of chestnut trees that hecollle sliglltly infpl'tpd, asking,
nrging, forcing them in every way yon can, to cnt that tim her
while it is still alive and save it. If that were dOlle ill the State
of Pennsylvania, their entire two hundred and seventy-five thou
sand dollars would be well expended. We are up against a
proposition in New York. We have probably two-thirds of our
elwstnut timber still intact, and we want to Aave it if we can.
Now why should we 1I0t ~o out in the hor(lel"s HllIl ean.y on a
missionary work, ·or sonwthing St.J'ollw·r, and s('(~ if we caTllIOt.
(·nt a dividing line? Let scientific men go on with their illvesti
gations. 'We need all the advice that thl'ir broad knowledge ('an
bring to us; but the other thing is a practical thing, a thing that
is at our doors, awl a few hundred thousand dollars Apent now
may result in a Aaving' of that valna hIe property lying all to the
west and south of us. (Applause).

DR. .1. RUSSI~LL SMI'l'II, of Pelllls,Ylvania: Mr. Chairman:
Professor Clinton advanced a V('ry intl'rcfoIting point; that it
was the dry weather that made these trees amenahle to hlight.
The evidence was that people in Connecticut thought the dry
weather had killed other trees that died, if I rememher the
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gClIllelllan COl'rPl't1y. It !;p('IUS to me that that matter of the
drought would he lUnch better tested hy showing that, in locali
tieH of low, moist, ahundp.ntly watered soils, the trees had not
had blight. There must he many such localities of chestnut in

. Connecticut wllere even the recent droughts of past years have
not subjected llIany t.rees to a dearth of water.

THI~ CHAIUMAN: Can you allswer that in a word, Pro
{eHsor Clinton?

PUOFESSOR CLINTON: I was b'1.vmg the various things
that weaken trees. Drought is one of them. "Te have had severe
droughts in Connecticut, and I hold that the situations that
have been the most moist have been the regions that have suffered
most from the drought, because when a tree is trained to live in
a moist place, during a drought it will suffer more than a tre•.'
on higher land whieh has been used to dry soil.

MH. CUANMEU, of Pennsylvania: Mr. Chairmall: While
still well on the sunny side of life's· meridian, I distinctly re
memher, as a barefoot boy on a little farm on the eastern sea
hoarn of New Jersey, the advent of what was known then as
the Colorado bpetle, commonly called tIle potato bug. As a little
boy about this high (indicating) I was put in between the rows
to cat.ch those fellows and get them off the vines. Naturally
they appeared on the vines of other farmers in that section, and
many of the old fellows shook their lleads in dC/;;pair. They
said "'Ve will never raise auy more potatoes. The potato cropR
are done in America." My father did not feel that way, although
I would have been prptty well satisfied if II(' had. Ill' made me
hunt potato bngs, and then .we later began to lH~e the London
purpl(' and the Paris green, and so forth. We are still raising
pot.atoes in N<>w Jersey and other places throughout the United
Rtatcs, with sueceAS. 'Ve still have specimens of the Colorado
beetle in the United States, hut we expect to go on raising pota
toes, and doing our best. So' it seems to me, gentlemen, in rela
tion to this cllclStnut bark blight, this chestnut tree disease, we
are not to llOl<l up our hands in despair and listen to too much
of the exp<'rt advice and opinion that falls from the lips of our
university men. I ('orne from a university myself, and I dare
F.my that. 'Ve have heard much to-day. There have been Dumer-
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uus expressions of 0PJlIlOJlS and of guesswork. "'c lluve yet
to hear from any person who tells us what he has done in a
practical way for the cutting out and eradication of this dis
ease in any extended form and over any very large tracts of land.
I am unfortunate in the fact that my chief, who is custodian of
all the property at Lehigh University, is not able to be here to
night, Dr. Henry S. Drinker, whose nanre appears in the roster
of officials of the American li'orestry Association, and who is
president of Lehigh University. He is custodian of a large tract
of land, adorned on its campus with many primeval chestnut
monurclls from eighteen inches to three feet in diameter, giants
of the old forest tract. In the rear of this campus we haye
some two hundred acres covered with a coppice growth of chest
nut and various hardwoods of Pennsylvania. We were exceed
ingly fortunate, some years ago, in having heard from the lips
of Mr. C. W. Levitt, an eminent lanrlscape engineer of New York
City, the warning that our chestnut trees were likely to be visited
with all insidious cnelll.Y, which would destroy them all. It was
1I0t, however, until the summer of 1908 that I as custodian of
those grounds, saw any unusual discoloration on either the
bark or foliage of a chestnnt trep, except that which seemed to
be natural in the decay of any specimen of deciduous trees. Dur
ing that summer I saw, on a small chestnut, this unusual dis
coloration and the appearance of small red or brown pustules.
Th is tree was immediately cut down and portions sent, after all
other portions were burned, to Mr. I. C. Williams, Deputy State
Commissioner of Forestry of Pennsylvania, who placed it in
incubation and pronounced it the chestnut hark blight, or dis
ease. I am not familiar with the scientific name. I was then
cautioned by the president to be careful, observant, and vigilant,
and to watch for any recurrence of this thing. To hasten from
that time on, through the summer of 1910, when it appeared,
and in 1911, we have done exactly as was recommended to us
by Mr. Williams and by Dr. Rothrock, who visited us during
this period of time and walked through onr coppice grove of
chestnut. I am not able to say, after extended experience along
this line, that all trees which are treated by severe pruning,
which have been touched by this blight, may be saved. We rlo
know, however, that we have tided trees over one year and two
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years, that were stl'iken with the blight, by removing all such
portions as were affeetcd by it, treating them with a composi
tion of coal tar, diluted slightly with spirits of turpentine, so
that it might be easily applied with a brush, using it hoth as
a fungicide and insecticide; using it on bark, wood, and broken
places. Thus far we feel that our work has heen successful
along this line. I_ast year it is true we cut out forty trees, all
of them less than ten inches in diameter. 'Ve have as yet lost
but three trees in all this large tract of land that were more
tlmn this si7.e. 'We have, as I said before, saved many trees by
severe pruning and trimming, cutting out all diseased places and
treating them with this solution of coal tar, ordinary coal gas
tar; so that we feel it is worth wh He to do something along th is
line. We do not feel like tIle dear oM lady who stood l1p on
the banks of the Hudson River when Mr. Fulton was about to
experiment with his steamboat, and said, as it was puffing and
hlowing, "It will never move, it will never move," and when the
ropes were (,HRt off and tlIC boat moved out into the stream,
she said "It will never stop, it will never stop." We hope tlJis
will be a successful work, prosecuted for the highest end by
this wortIlY and able CommisRion of the State of Pennsylvania,
and we, afl representatives of Lehigh University, Dr. Drinker,
Professor Hall, of the Department of Biology, and myself as
custodian of the grounds, stand ready to llelp yon with anything
we can do for yon. 'We stand ready to listen to what you say to
us, stand rea(ly to take yonI' advice as a CommisRion, and go
with you hand in lland along thiR line. (Applanse).

DR H. So REED, of Virginia: Mr. Chairman: Regarding
one of Dr. Smith's questions, we have a few observations upon
the chestnuts in Virginia. Reference has been made this after
noon to tIle hligllt in Virginia. It has heen found there in some
inst,anceA,-prohahly there is more there than we think,
hut we have ohservpd this that wherever it has heen found, that
it was at an altitude of less than 800 feet. MOAt of the cl)('stnut
timher that is healthy, and the greatpst majority of it, is at an
altitude of more than a thousand feet, ann on none of that which
is more than a thonsand feet ahove the sea level lIas any trace
of the hligllt hppn found; hnt it is fonnd occurring at altitudes
less than 800 feet and in regions where the rainfall is great.
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TilE CHAIRMAN: On account of the particularly interest
ing address that we heard from Professor Davis to-night, the
Chair thought that there would bc some questions directed to
him, but it seems that the discussion has gone along on somewhat
different lines. There is one question howevcr, which Professor
Davis has not answered, with reference to gathering the crop
while it is still green, if I remember the question. Will Pro
fessor Davis kindly answer that question?

PROFESSOH. DAVIS: In September, when the burrs are
grecu, you ('an shake them from the trel's as you ('all apples,
and the (~Jltire ('ro!' haH hel'lI harvl'stl'(1 withont frost. 'Vhell

they are shakel.1 otf, tIwy arc allowed to ury a little while. When
you shake them off in Heptl'mber they color up brown alltl the
frost, I think, has nothing to tIo with it.

THE CIIAIHMAN: Thil:l note has been sent to the Chair:
"Will you pleal:le ask Dr. ~palding, of the United ~tates llureau
of Plant lutIul:ltry, what has been doue in the vicinity of Wash·
ington, D. C" to prcveut the spread of the chestnut bark difl
l'ase?" Of course, it will be impossible now to go into that sub
ject at lcngth, but if Ik Spaulding will tell us, ill a miuute or
two, sOlllethiug of what has heen accomplished, antI in a wor(l,
the main features of the method, I feel sure it will he appre
ciated.

DR SPAUJ..DIl'G: I am not vel'.)' familiar with the work that
has been done in thc vicinity, because I have been working on
other problems most of the time tIm'ing the last few years. I
simply know, in a rough way, that the method of cutting out
had been practiced wherever diseased trees have been found and,
as far as I know, that has been fairly successful. There are cases
where spores have been foum} 011 the stUIllP of an old tree. In
many cases, I am sure from Dr. Metcalf's statcment, no special
precautipns were taken to remove the diseased chips, or even to
remove the bark from the stump, so that certain casps might very
well be expected to have the fllll~uS at this time.

THE CHAIRMAN: It seellls now, the time being half past
ten, that we had best do one of two things: either take a recess
until to-morrow mornin~ at sharp nine o'dock, or (]eeitle to SpI'IH}
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the rest of the night here and finish this subject The Chair
learns that Mr. H. P. Marshall is not here and therefore cannot
serve on the Committee on Resolutions for New York. He will
ask Mr. Merkel to take his place. This Committee will meet at
the right of the Chair immediately after adjournment, only for
a minute or two.

MR. THALHEIMER, of Reading) Pa.: Mr. Chairman: I
was listening to the gen tleman from New York. I think he has
the proper tlwory, that is, that the spores al"e spread by the
wind blowing them frolll place -to plaee, and just according to
how the wind hlowH at a (~ertain time. Take the Ol"laJlsa tree.
It is called Orlan8a in I..atin, I..ancewood ill En~lish and Pura
dise tree in German. It is a tree like a sumac. There is prob
ably one out of fifty that has a seed on it, like grapes, and at
certain times of the winds they are blown for thousands of feet.
Some ma,}' land between. the mortar, or between the bricks, of
a building, and a tree will grow there. If you go up Third street
from the ferry after you larid there, you will see here and there
and everywhere in the front yards a nice little tree growing
thel'e, if they have let it grow. You have all seen that, especially
in Washington. That seeo. is just like a leaf, and it is as sharp
as a knife, and the seed is encased ill that leaf ano. that gets into
allY crevice. I have had some taken out of my wall that grew
there, and they would gro\v to a good size. I have st.'Cn them
grow out of a brick pavement, where there was not uny sweep
ing or any work done around.

TIlE CHAIRMAN: As President Drinker cannot serve on
the Committee on Hesolutions, :Mr. Green is asked to serve in
his place.

'Ve will now take a recess until nine o'clock to-morrow morn
ing to meet again in this room.

(Adjonrned until Wp(]neR<!ay, February 21, 1912, at 9 o'clock
A. M.)

•



J:!3

MORNING SESSION.

Wednesday, l·'ebrnary 21, 1912, 9 o'clock A. M.

THE CHAIRMAN: The meeting will please be in order.
We have a busy session before us and in a fe.w moments oppor
tunity will be given for the presentation of such business as
ought to come up, and then we will proceed with our programme.
I t has been sugges~ed to the (;llllirmun, all(l he very heartily ap
proves of the suggestion, that we shonld start our llloruiug ses
sion with a good mste in onr mOll ths, which would be provided
by hearing a few remarks from our old friend, Dr. J. T. Roth
rock, who is recognized as tIle father of Pennsylvania forestry
conservation, and, if there is no ol!jertion, the Chair will change
from the established order to call upon Dr. Rothrock for a few
remarks at this time. (Applause).

DR. JOSEPH T. ROTHROCK: )11'. Chairman and G.cntle-
~ men: This question of chestnut blight, although of course it is

a portion of the forestry work of the State, is somewhat foreign
to the line in which I have becn most actively interested. I
would say, though, that it was my good fortune in 1880 to spend
nine months in the laboratory of Professor DeBal'I'Y at Strass
burg, Germany. DeBarry at that time was recognizcd as the
leading fungologist of the world. I departed from the faith that
was in me then, not because of lack of interest in the field, but
because my eyesight gave out, and I drifted then into forestry.
So that you will see that I am not wholly without a knowledge
of the rudiments of this work that you are engaged in.

Now when a contagious disease breaks out among men or
among domestic animals, tlIe first thing that is done is to limi t,
as far as possible, the spre.ad of the infection, or of the contagion.
Meanwhile, the laboratories of the land are doing all they can
to find out the causes and wlIat is to be done to end the trouble.
The two lines of work are progressing side by side. When the
Peronospora invaded the vine-growing districts of France and
Germany, the laboratorieR of the Old World were busily en-



gageu in finding out how the fungus that prouuceu the trouble
in the wine-growing distriets fOllnu its access into the vines. I
had the pleasure of having 1'rof('ssor DeBarry point out to me
himself the first spore that I ever saw, senuing its germ threads
down into the tissue of the plant. I do not know who uiscovered
the Borueaux mixture, hut I uo know that that was very in
fluential in limiting the 8pr~ad of the uist'ase and restoring the
wine industry to its normal antlnat11rnl conuitioll. I do"not be
lieve, however, that it WItS di~('overed hy our scientific friends;
hut they lIid discover the life history of the disease, which was
a most important, lll'l"m:lnpnt ('onLdllutioll to the vine-growing,
winc-prolllll'ing }l\Ihr~tl',y of the Old Wol"i.l. Now it I'lcpms to
me that we aJ'l~ ill a ~ollll'what ~iJllilar ('OllllitjOll here. \Ve have
with liS a pest, wllil'h is de:o;tr()~'ing 0111' forests. It seems to
me that the proper thing to do is to destroy every spore-produc
ing specimen that we know is actively engaged in disseminating
and wiuening the area of tile (list'ase. l.'hat woulu seem to he
one commonsense relllelly to adopt. It is alol'lg the line of what
we know in ·the treatment of contagious anu infectious diseases.
In the meanwhile, let our labol'atory men go 011 with renewed
energy allli kepI' up the work. I think that every State in t.his
Un ion ough t to have a lahoratory of well elp1lliped scientific
men, men who follow their work not for their salarj' but for
the love of the work. Those are the men that. give j'OU the perma
nent resnlts. I would like to see ever.y ~tate in this Union
have a laboratory well eljuippe(l and well pl'ovilleu with all that
is nceessary to IJl'ouuce e1fectivc work. ::\Iark Twain Oil onc
o('('asion made the remark that they had a llllcer way of dealing
with eriminah~ out WP~t. He saill "TIIl'Y hang them first and
try them afterwards." Kow it I'll'ems to me that we have the
known criminal with liS hl'1'p. I,<,t llR hn n~ him first anu then

'7 let our lahoratory friends try him in the meamvhile. (Applause
anu laughter).

l\IR HAROLD PEIHCE, of Pennsylvania: Mr. Chairman:
I move that at 11.30 A. :M., the Conference take a recess until
two o'clo('k, and at that time, 11.30 A. l\f., the Committee on
Resollltions meet in the House Caucus room. I woulu alRo
move that no 1'I'solutioJls he rl~eeivl'11 aft.l'r 10.30, HlIIl that lip



to that time, all resolutions that arc desired to he brought to
the Commit.tee on Resolutions be sent to the desk, to be presented
to the Resolutions' Committee.

Seconded by Dr. Russell Smith, of Pennsylvania.

THE CHAIRMAN: The motion is that we adjourn this meet
ing at 11.30, to reconvene at 2 o'clock, and that at 11.30, the
Resolutions' Committee meet in the House Caucus room, which
is below this room, on the main floor, and that no resolutions be
received after 10.30 this morning, and that all resolutions should
be prl'sented at the dl'sk during the next sixty minutes. You
have heard the motion, which has bpen seconded. Are there
any remarks? If there arc no remarks, we will call for a vot!'.

The motioll was put and unanimously carried.

MR. PEIRCE: I have a letter that has been sell t me, that
I think it would be well to have read.

'rIlE CII.AIRMA~: Ll't the Rl'('rl'tary read t.he lett('r.
~c(,l'etar'y Besle,}" rcad the following ll'tter, written upon letter

lH'ud of the Harrisburg Hom'd of 'frude:

"Dear 1\11'. Peirce:
It occurs to me to suggest tllat it might he well to have Mr.

I-earson call the attention of the chestnut tree bark disease con
ferellce to sevl~ral things rdating to the stay of the delegates
in JTurrishurg.

1. '1'he Capitol Bnilding', ih~l'If l'al-lily one of the ten great
bni!llings of the world, with its appropriate and memorable art
dl'{'Orat1onfl, is all exhihit worth looking at. Thcre are courteous
guides at hand to explain to visitors ltH featnres.

2. The Htate Museum, housed in the Librar,)' building, just
south of tllC Capitol lmihling, is almost llnique in character.
It prpsents an epitome of the life and manufactures of Pennfolyl
yauia.

3. The City of I1alTisbnl'/~ il'\ a l'ivie ('xhihit w('11 worth tlw
at.tt'lltion of any "il-litor to tlll~ l'ollfl'I'PIl('('. Ii has ill tell ypnrs
made more pl'ogr'l'I'\S, in proportion, than any other city in the
United States, toward true civic improvement. It"! two-mile-im
proved water front, open to the public; its 55 miles of paved
streets; it/'! great park system, including 749 acres, wbich last
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Jeur cared for more than a million and a quarter visitors; its
notably efficient and pleasing water filtration plant, open t()

visitors, on Island Park; its dignified city entrance, at Market
Street and the river,-all make it worth a look from those in at
tendance upon the conference.

I have instructed the secretary of our Board of Trade, Mr.
•Jamps A. ncll, to prl'sent this to you and to proffer his assistance
in connection with any information about the city.

Congratulatin~ JOU on the alreadJ apparent SlIccess of your
splendid work, and on the monumental and unique character of
this conference, I am

Yours truly,
J. HORACE McFARLAND,

President."

1'HE CHAIRMAN: The Chair would suggest that if Presi
·dent McFarland will kindly do so, it would be most agreeable
if he would be in the ante-room at the cloRe of this session, to
meet delegates who desire to secure further information or sug
gestions from him. Certainly his letter -is much appreciated.
IR there further busineRs to he attended to at this time? One
of the first rules of physi{'s is that two ohjects cannot occupy
the same space at the same time. The Chairman is reminded of
th is rule when he looks at the programme and reflects upon sev
eral rcqucstR that have come to him for other matters than those
nll'nt.ioned on the programme to be prpsented in the short session
of this morning. The fact is, we have now just two hours, and a
programme which easily could occupy double that time. If mem
hers wish to give instructions for the guidance of the proceed
ings this morning, it might facilitate matters.

MR. SHEPPARD: :Mr. Chairman: I move JOu that the
Chairman be empowcrcll to confine all disclIssions to three points
upon this lIlorllillj.(~ IIl'ogralllllIe, and that all talks on tl1ese suh
jpds he limitplI to three milllltpR.

Rl'{'onded by ~Ir. Merkel, of New York.

THE CHAIRMAN: The motion is the discussion on this
morning's session shall be confined to the three points on the
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morning programme. It woud save a little time if Mr. Sheppard
would tell us just how he defines those points, there being tour

papers.

MR. SHEPPARD: Ii'irst, the Pennsylvania programme, the
third, the chestnut blight and the future of the forests, and the
fourth, the chestnut blight and constructive conservation. The
second item (reports of the State Foresters), is one that would
be so general that it seems to me we could hardly· get very far
with it.

TIlE CHAIR~IAN: It is moved, then, that we confine dis
cussion to those three subjects, remarks to be limited to three
minutes, which, of course, would govern e~cept by exception
being made by unanimous consent.

PROFESSOR CLINTON, of Connecticut:
A Pennsylvania Conference, or a Conference
States?

THE CHAIRMAN: Are there other remarks?

~ROFESROUHOPKINS, of Washington: It might he well,
Mr. Chairman, to state some additional subjects that are to be
IH·psented this morning, to be taken into consideration along this
line. We would like to discuss the insects before we arc throngh.

Tlll~ errAIUMAN : There have heen llllmcrOllS suggcstiolls
that wc should give somc attention to insects.

l\IH. PEIRCE: I think it would be wcll for that resolution
to carry this morning, uot in order to cut off discussion, hut
because the programmc th is morning was formed for constructive
work and for utilization; and I think it would be well if wewould
carry out that line this morning. An opportunity will be given
this afternoon, I should think, for all other subjects to be pre
sented. If we confine ourselves to the one thing that is speciaIl.y
lJH'ntiOlH'(1 in those three sllbjeets, I think wp" can get more pfT(·c
tive work that if wc try to have a divcrs~ discussion this morn
ing.

THE CHAIRMAN: If you observe the subjects on the pro
gramme I think you will find that they would not confine discus
sion to Pennsylvania questions. Are there further remarks?
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MH. CASSELl" of Pennsylvania: Do JOu think it might III~

well, under the circumstances, to make No.2 on your programme
No.4? Then, if we have time for it, it could come up and som€'
of our friendH, who have come preparell to r<'port under that,
woulu have their opportunity..

'rITE CHAIRMAN: Do you 011'1'1" that a~ an allll'nllment?

MR. CAS~;EJ~L: Yes, sir.

'l'HE CIIAIR~fAN: An amendment is 011'ered, that question
No.2 follow No.4. Is the amcnument seconded'!

The amendment was seconued by :Mr. Peirce.

THE CITAIIUfAN: Do you wish to take any further action,
or suggest allY further action '! If not, we will put the amend·
men t first.

The amClIulllent was put and carried.

'l'HE CIL\IRMAN: Now you have the original motioll as
amended, that diHl't1Slolioll hI' loltril'tly ('Ollfill{'ll to the three sub·
jeds. Is there any desire to open up the insect question this
morning? If so, we should hear another amendment.

PHOFEHHOH CLINTON: I understand that Mr. Hopkins
has something to Hay, anll I, for onc, should like to hear what
he has to say. I'move that, at sometime at h'ast, we hear from
lJim. I do lIot care whether it is this morllillg or this after
noon.

'l'lIE CIL\lHl\L\N: The Chair would be glad to entertain
an amendment.

PHOFERROU HA KE, of l\lassaehnsetts: It. seems to me that
WI' art' losing a gO(H1 111'al of time on thpse an1('IHlJllcnhl. I Hhonld
likp to IH'(\1' thp pappI's, a1l(1 thpn also 11('al' Professor JloJlkin~

011 the iUl'le('t Iluestion.

MHo PEIR(;E: J would move that Professor Hopkins pre·
sent his paper at two o'dotk this afternoon.

The motion was seconded.



'fIlE CllAIU~IA~: The Chair has one motion before the
House, to confine the discussion to three subjects and remarks to

three minutes ill each case.
(The motion was put and carried).

THE CIIAIRMAN: Mr. Peiree makes a motion that Profes
1ll01' Hopkins be requelllted to speak on the insect question at
two o'clock this afternoon.

The motion was seconded by Mr. 1. C. Williams, was put and
duly carried.

TIlE CHAIR)L\N: Having' executed the criminal, we will
proceed with the trial, and ask Mr. Ilopkins if that will be agree
ahle to him.

PROFESSOH HOPKINS: I had planned to leave for Wash
ington directly after dinner, at least at three o'clock, and I
am afraid that will interfere with my plans; but, if it is the wish
(If the meeting, I will submit.

THE CIIAIY.MAN;- It would he ,"er.y Idllu of Profp!'lsor Hop
kins to remain oyer. It SPCIIlS almost the unanimous wish. \Ve
will proceed with the mornillg programme, the first paper being
hThe Pennsylvania Programme," by the first secretary of this
Conference and the executive officer of the Chestnut Blight Com
mission, Mr. S. n. Detwiler. (Applanse).

THE PE~.xHYLVANIAPHOORAMME.

By S. B. DETWILER, F,XFXmTIVE OFFICF,R. PI<~NNSYLVANIA CHE!T
NUT 'rIUlE BLIGHT CO~IMI8SION.

Mr. Chairman, Ladies and Gentlemen; Although a deter
mined effort to control and eradicate the chestnut bark disease
was made by a number of public spirited citizens, residing in
the viC'inity of Philadelphia, it soon hecome evident that they
were unahle throngh individual. effortR, to save their valuable
rhpstnut trees from destruction. As a result, Pennsylvania
took np the fight against this destructive tree disease in earnest,
realizing the necessity for prompt and vigorous action on the
part of the Commonwealth. A Commission was appointed in

9
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June, 1911, for the purpose of thoroughly investigating tbe
chestnut blight, to devise and apply ways and means through
which it might, if possible, be stamped out.

In 1909, according to the report of the State Auditor Gcneral,
there were 7,633,180 acres of forest land in Pennsylvania, of
which it is estimated that 21 per cent., or approximately one
fifth, il:l chestnut timber. Allowing two poles, four ties, and
two cords of wood per acre, and allowing '2.00 per pole, 33 cents
per tie, $1.00 per cord for wood, the total value of the chestnut
tiillber in Pennl:lylvania would be $55,000,000, in round nUlllbel's.
If we allow ,15,000,000 as the total value of the nut crop, and
orchard, park, and shadc trees, the total value. becomes '70,000,
000. This does not considcr the value of chestnut forests alll
protection for water-sheds. By dividing the counties in the
l'ast.prn half of the State into zones, as shown on the map, on
thc lola nw hush.; as thc ahove estimate is made, the value of the
l'Ill'St,ll11t trcps ah'pm]y killcd or affected hy hli/.{ht in Pcnns,vl
nuda is cHtilllated at $10,000,000. Of thi8 amount $7,000,000
h.; t.he vallie of poll'S, tics, and othcr wood products, .ind $:l,OUlJ:

uoo i8 cl:lt.imatcd as the vahle of orehard, park, and shade trcPH:
t hc loss to nlll'serymen,. and to rcal cstate owncrs. It is hclievl'(l
that $3,000,000 il:l a low estimate for the value of thesc trecs, Sitl('('

tlH' loRl'! to rl'al pstate owncrs and to owners of shall!' and orl'hard
tl'l'CS has Iwcu pa1'til'ularly severc in thc southeastern ('orner of
t11l~ ~tate where the elleRtnut trec is of great importaBee in Uti!:!
rl'slwl'L

No I'Pliahle psf illlaf!' of the all1l1w} ineolllc frolll the loIa}c of
l'IH'Rfllnt. pI'OdnetR in Pellnsylvania Cflll he ~iv(,lI. 1'he statiHt.il'H
of th!' l"orl'st Sl'rvicl', for the year 1909, show that. for the Unitpd
~tatl's, the value of the aUllual cut in that year was uppl'oxi
lIIah'ly ,~O,OOO,OOO. Of this amount, ahout one-half was the
"ahle of lumher, lath, and shingles, the other half I'l'presenting
t1ll' value of pO]l'R, ties, and extract wOfld.

The Pl'nnsylvunia Clwstnut" Tree Blight Conllnission hl'~all

it-l:! investigations in August, 1911. The ~eneral plan adoptl'd
hy the Commission is that rerommended hy Dr. ~Iet('alf in llis
rpCl'nt hulll'tin on the control of the chestnut bark disl'ase, In
hrief, this consists in first determining the exact range of the
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disease, especially the advance points of the infection. The dh;
cased trees of these spot infections are destroyed as SOOll al:l
possible after being located. Ultimately, it is planned to es
tablish a zone free from the disease which will be conl:ltantly /
patrolleu for new infections. 'l'he portion of the State west of
this zone will he thoroughly scouted over at least once each year
and new spot infections erauicated as soon as found.

East of the immune zone no immediate attempt will be made
to cradicate the disease, partly because most of the energy will
be required to fight the disease in the immune zone and west- ,
ward, and also because of the poor market for chestnut pro
dncts, especially cordwood, of which a large amount will be pro
duced. It is planned, however, to place competent men in the
region of general infection for the purpose of encourag'ing tim
ber owners to cut their diseased trees before they deteriorate, and
to assist them in finding a market for this material. In com
mnnitic~s east of the g'cneral advance line where the per cent. of
hlig-ht. is not high and the owners desire to co-operate in cllttillg
out thc diseast'd trees, thc Commission plans to give all possible
('lleollragement and assist:<mcc.

At the risk of being' tedious, I will givc a rcsume of the pro
vh;ions of the .Ad whidl governs the work of thc Peulls,Ylvunia
( ·olllmil:lsiol1.

Scdion 1. A c'ommiKsiOlI consisting of five l"'rsons, to sel'VC
for thrC'e .years, il:l ('rea ted.

'I'hey are given power to IISC~ all praetieal llll'H liS to ul'st.roy
thl' dH'Stllllt tree hlight.

The Department of Forestry is direc·ted to work in eollahora
tiOIl.

Section 2. The Commission and its agents or employes ar~

given power to enter upon any property to determine whether
trees are attacked hy hlight. They are directed to co-operate
with OWlH'l'R for the removal of the trees and eraclil'ution of the
diseal!le. The commission will furnish cvery owner with infor
mation respccting the location of his blighted trees.

Section 3. If an owner refuses to co-operate with the r,Ofi!

mission in applying remedies or doing any act directed to be
done to prevent further spread, the Commission may give him
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twenty days' notice that it will proceed if he liueM not. At the

end of the period of notice the Commission may cause trees to
be destroyed anli the cost of doing such work is collectible from

the owner; and if the cost be not paid within sixty days, the
ConlIuission is directed to procced by action at law.

An owner may appeal from thc decision of a mcmber of the

COllllllisMion or any of its agents or employes, within tt'n da~'s

after receiving his notice. The Commission will then direct a
re-examination and accord a hearing to the persun making the

appcal. Proceedings in the meanwhile will stay.
~(>ction 4. The Commission is given power to establ ish a

quarantine or destroy trees not affected by blight, if so lioing will
result in preventing spread of the disease. Good trees so de
stroyed are to be paid for at current stumpage prices. In case
an owner he liissatisfieli with an amount allowed him for the
destruetion of good trees, he may appeal to a court for such
rl'nH'dy as he th inks he may l)(~ en titled to.

~edioll 5. Violations of this Ad or any of the reg-nla! iOlls

adopted by the Commission, 01' resistance to IlII oflil'er of till'

Commission, are declared to be a misdemeanOl', and upon eon
viction, the defendant may be fined $100 or imprisoned one
month; and the provisions of the Act are extended to corpora
tions as to individuals.

Section 6. The Commission Rha 11 receive 110 pay hut actual
cxpemws only. The cmplo)'l'M of the Commissioll are t.o re(,eive
8\1eh ('ompcnsaiion as the ('olllmisfolion may determine.

The superintendent of Bllihlings and Grounds shall flll'nilolh
them with suitable offices.

Twenty-five thousand dollars is appropriated for scientific re

search and office expense.s, and $230,000 additional for general
field work.

Section 7. Repeals all inconsistent legislation.
A quarantine on the shipment of chestnut nursery stock was

deelared by the Commission soon after its organization. Uegll
lations were made requiring that all nursery stock prior to ship
ment be inspected hy an agent of the CommisRion and dipped for
several minutes in an approved fungicide, prefprahly Bordeaux
mixture, in the presence of an inspector. Nurserymen are pro-



t
!
1-

1~3

hibited from shipping, and transportation companies from carry
ing chestnut stock not bearing the Commission's tag. Chestnut
nursery stock shipped into the 8tate from without is to be held
at the border of the State for inspection. The nurserymen and
transportation companies of the State deserve credit for will
ingly co-operating with the Commission to make this regulation
effective.

A field force of over thirty men lias been organized and the
extent of the blight in the State has been determined approx.i
Ulutely. The infected region in Pennsylvania occupies the east
1'1'11 two-fifths of the State. ~'he western-most line of gen('!'al
allvanee may be shown hy drawing a line from Susquehallnll to
Williamsport, a1l(1 southward througl1 Huntingdon to the south
ern boundary of the State, although there are scattered spot in
fections west of this to near the Ohio State line, in the south
western corner of the State. The field work done by the Com
mission last summer and fall was largely scouting to locate the
extent of the disease. From January 15 to February 15, 1912,
1,352 infected trees on 87 tracts have been disposed of according / -
to the regulations of the Commission, and fully as many more
are in the process of removal. This is part of the work, in ad-
dition to general scouting and the holding of meetings for the
purpose of educational work on the part of the field agents.
During the summer months, when the work is carried on to the
best advantage, it is planned to increase the field force so that
the State may be thoroughly scouted and all diseased trees cut
out west of the advance line.

On the advance line and to the westward, the owner of the
trees marked for removal is required to burn the hark frmn
visibly diseased or cankerous portions of the trees. lie is also
required to destroy the bark of the stumps of infected trees, either
by peeling the bark to the ground line and burning it, or
by burning the brush over the stump until the bark is consnmed.
Experiments are being tried to determine if it is not practical
to cover the stump with kerosene, crude petroleum, tar, or some
lSimilar material, to make the destruction of the hark thorough
and I('RS expensive. A trial shows that one man at this SeaHOI) of

J
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the year can peel six stumps 10 to 15 inches in diameter ill an
hour. That is a conservative figure.

It is the policy of the Commission to use every possible means
of securing the co-operation of owners in cutting infectt:<! tim
ber, before resorting to their power under the law. l.'lIe power
that the law gives the Commission is sufficient to insure respect
for its powers, but we realize that the law alone is not sutlicieut
to make tlIe plan of controlling this disease effective unless it
is backed by strong public sentiment in its favor. This is being
accomplished by educating the public to recognize the symptoms
of the disease and to realize its serious character through lec
ture!'!, field meetings, circulars, newspaper articles, and oth(~r

work of an educational nature, such as interesting school chil
dren and hoy scouts in the movement. ~o far, no serious oppo
sition has been met with in the work of eradication; on the con
trary, we have had exceptional co-operation from all classes
of timber owners.

The Commission maintains a laboratory for determining
doubtful infections, and for conducting. experiments in the con
trol of the disease through the use of sprays, fertilizers, and medi
cations. The Commission is giving un impartial trial to tlIe many
remedies submitted, to determine their effectivcness. These ex
perimellts are being pushed forward as rapidly as lllay be dOlle,
hut no remedy will be endorsed by the Commission until its
efficiency has heen delllonstrated beyond all doubt. Most of those
submitting remedies for the blight have in mind the size of our
appropriation rather than the practicability and efficiency of
their remedies to the public.

The -Commission keenly realizes its responsibility to the pub
lic for the proper expenditure of the funds placed at its disposal.
Yesterday's proceedings of the conference emphasized the great
need for comprehensive scientific investigation into all phases
of the blight problem. It is only by finding out all the facts
relative to the di8(~ase that we can hope to eradicate it, and it
is evident that many scientific facts of practical importance are

still unknown. For instance, it has not yet been definitely deter
mined what agents are of primary importance in distributing the
SpOI'Pl'l, or to what. extent. the uhwase may he spread hy the
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transportation of barked and unbarked products of diseased
trees, two points which have a direct bearing on cost and
efficiency of control.

The woodpecker and other birds have been blamed for spread
ing the blight, when in my opinion it is more apt to be the fault
of insects. Further investigations may prove this to be as much
a problem for the entomologist as for the pathologist. We feel
a sentimental interest in the birds. Nevertheless, this does not
free us from also investigating them to fi.mI uut scientifically
their exact relation to the spread of this disease. In othcr words,
we must investigate everything, whether we believe onc thing
or another. At the prcsent time three field agents havc bccn dc
tailed to make special studies of field conditions for the purpose
of securing further facts relative to several of these probl..,us.
Many lines of co-operative investigation and experiment are in
progress and others are planned. Detailed knowledge of the
agents causing infection and the time of year when infection
occurs, which will be obtained as the work progresses, will un
doubtedly assist in making control more effective and ill cheapen
ing the cost of the work of eradication, by pointing out the
simplest methods required to give satisfactory rel:l\llts. In the
meantime, however, it is our belief that sanitation is practical
and SllOUld give good results in checking the spread of this dis
ease as it has done in the case of other diseases. (!llaralltine
measures proved successful in checkillg outbreaks of yellow
fever after the mosquito was cunvicted. It is more than prob
able that by destroying the diseased bark of inf<..'Cted trees in the
eastern half of the State, we shall also destroy the agency
which spreads the disease.

In my opinion, the big problem which confronts us and which
more than any other will determine the success or failure of
our undertaking is the question of profitable utili1..ation. A
satisfactor)" market for the various classes of chestnut wood
which must be disposed of as a result of the cntting-out method
of control, appears to me to he vital to the ultimate success of
the' plan. The active co-operation of chestnut owners cannot
be willingly secured if they must do the cutting at a loss. We
have found that owners wIto were reluctant to cut have been
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willing to do so after they found a market for the product which
enabled them to follow our regulations without expense, or per
haps at a profit. The Commission, by acting as a clearing house
to bring buyer and seller together, will be able to assist ma
terially in solving this problem. There are over thirty com-

..... ,

'(mercial uses for chestnut wood, and it seems likely that all the
chestnut wood which will be produced can be utilized, provided
it can be delivered to factories and other consumers at a price
which wilt allow it tp compete with other woods. The solution
of thil!l problem seems to lie in lower frieght rates on chestnut
products. All classes of chestnut products will probably become
more or lesiJ of a glut on the market, unless rates can be secm'ed
which will enable such material to find a market over a much
wider territory than at the present. The greatest present diffi
culty h8wever lies in the di~posal of chestnut cordwood.

Pennsylvania's programme may be liummed up al:l doing all that
can be done along the lines indicated to save the chestnut trees.
If successful, we shall be most happy; if we fail, after an honest
fight, we shall have the satisfaction of knowing that it hal been
money wisely spent. Bven though we accomplish no more than
to secure the best utilization of the blight killed material, the
expenditure of money and effort is justified; and in addition, we
have the educational value along forestry, conservation, and
pathological lines; an object lel!lson to the State and Nation, of
which we must not lose sight.

Pennsylvania hopes for two great results from this conference;
first, the united effort of the states here represented in attempting
the control of the chestnut blight, and second, assistance from
users of chestnut produch~ in devising ways and means of profit
ably disposing of the products of diseased trees. 'l'he other thing
needful to ultimate success, that is, the complete scientific factl!!
of the disease, will be obtained in the course of time tIl rough sys
tematic investigation, through the collection of facts, ~lOt throngh
hypotheses. (Applause).

'l'HE CHAIRMAN: Th~ ~pxt paper is entitled "Chestnut
Blight and the Practice of PoreRtr,v in PCIIIIRylvunia," by Dr.
H. P. Baker, DepartnH'lIt of Forcstry, Rtale Collcg{~, Penna.



137

TilE ClIE~T:SUTBLIGHT AND THE PHAOTICE Oli' POR
E~TRY IN PENNSYLVANIA.

BY DR. II. P. BAKER, PENNSYLVANIA STATE COLLEGE.

Mr. Chairman, Ladies and Gentlemen: I am glad indeed of
this opportunity of presenting a very informal paper, and I
wish you would consider it as an introduction to discussion only.
I feel like apologizing a little for presenting so short a paper.
III fact, I received a telegram in regard to it just as I was leaving
State College and have not been back to the College since, so
that what I have gotten together has been on the run and I am
afraid will not be facts entirely.

The Chestnut Bark Disease (Diaporthe pamsitica), which was
first observed in this country in 1904 in the vicinity of New
York, has now spread through the hardwood forests of ten to
twelve of the eastern States. Up to this time the loss from de
struction of chestnut trees of all ages has probably been more k·)

than fifty million of dollars. (From Mr. Charles Marlatt, of the
Bureau of Entomology, United States Department of Agriculture
in National Geographic Magazine). The chestnut, because of itil
sprouting capacity, rapidity and vigor of growth, and the natural
durability of its wood, is one of the most valuable hardwoods
of our eastern forests. It is especially valuable for farmers'
wood lots, because of the simplicity of management necessary to
produce r~p('at('d yields of posts, poles and ties, and that within
a shorter time than possible with any other common bard wood,
or wood of equal va lne. TAe length of rotation for pr~

dnrtion of posts and poles may be made so short, with proper
care and protection of the wood lot, that the ordinary cry of too
long an investment for profit will not apply to the growing of
cheRtnnt under simple coppice. By simple coppice we mean the
cutting of the forest and iiis reproduction by 8prouts from the
Rtnmps. This method has been praticed by our wood lot owners
for a good many years. They have not called it simple coppice,
bllt it bas been that just the same, and they have been practicing
it very successfully indeed.
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I call1lOt believc, in vicw of the grea t value of dJe~tHut wood

~ and the rapidity and vigor of its growth, that we can get along
}

without it in our Pennsylvania forests, or in our eastern forests.
I am optimistic naturally, and I do not believe that we will ever
carryon forest management in this country withotit using chest
nut.

'Vith the possibility of the complete ('olllmcreial destruction
of this valuable tree, it is indeed time that the Coresters of the
country consider what the effect of the rem~)Val of this tree wiII
have upon the future of the forests and whether or not the intro
duetiQn of some special method of management may not make it
more difficult for the disease to spread or make it easier for the
tree to resist the disease by keeping it in the most llealthful and
vigorous growing condition.. These are not eas.y questions to
answer, because we have no precedent to follow, either in the
practice here or abroad. 'Ve have never had such a serious
encmy of the forest working in a well settled region of the coun
try, and at a time when both the national and state governments
are so well disposed to appropriate sufficient funds for combating
tile pest. In the State of Pennsylvania we are now carrying on

" work against this disease which was undreamed of when we
--- / were suffering earlier from special insect devastations in our

forests.
A very brief statement of the devastations of two similar pests

lIlay help us to appreciate somewhat our problems in connection
with the blight. In 1882 the Larch Saw-fly worm appeared in
the native larch or tamarack in Maine, and during the next five
years did tremendous damage throughout northern New England
and New York. By destroying the needles of the trees it caused
their slow death and not lmtil the territory had hpcn pretty thor·
oughly covpred by the insect and until certain natural enem ies
arose did this inspct finally disappear. ~othing, of course, was
oone to comhat tIll' ills~t or pr~vent its spread. 'Vhile it was
not possible to estimate the damages resnlting from the work
of thiR insect, it mnst have exceeded several millions of dollars.
There was no sPJ'ions re-ocC'nrrencc of this pest until last year,
when it appcareo in the tamarack swamps of the Northern Lake
States. It is reported that Michigan is studJing this pest with
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the hope of beiug able to do some effective work against it. I
mention this pest because it practically wiped out the tamarack
in northern New England 'as a commercial tree, though after the
pest had passed there were single trees and also considerable
areas left that were not touched at all. We heard little of it,
lJee;luse there was lots of timber everywhere else, and people
were not interested. It was not brought home to them as the
work of this chestnut disease is here in Pennsylvania. Yet the
trcc was not wiped out entirely, and I cannot believe that, even
though this blight disease may spread ever so widely through
the Appalachians, that the chestnut will become extinct.

The second and better known devastation of forests by an in
sect was that of the Nun or Spruce Moth which appeared over
considerable areas of the spruce forests in southern Germany in
1891 and 92. Bavaria alone spent over three hundred and
seventy-five thousand dollars in comhating this insect and finally
hy the lise of bands or rings of viscous tar on tIll' trees prevented
the upward movement of the larvae from the ground and thus
t.he pest was destroyed. 9"reat areas of forests were clear cut
and the market was glutted with spruce poles and logs of certain
sizes. Dr. Rndres, the great forest statistician of Munich, re
ports that even thongh there was an apparent over-supply of
timher from these clear cuttings, yet the market did not suffer
and a good average price was received for all material.. The
methods followed in Europe for combating either insert or fUII
gons pests are ltar(ll.v applicahle IlCre because of their denser
population, cllCap~r labor and smaller and more accessihle for
est areas.

Much was accomplished in Bavaria and the Rtates of south
western Germany hy the clear clitting of the forests in hroad
stripR. In replanting these strips some attempt was made to
replace the spruce hy species not susceptible to injury hy the

• moth. This, howev('r, was not followed out to any large extent,
hecause the spruce is the most profitahle tree for southern Ger
many. I believe that no system we may use in wiping out this
rheRtnut disease, if we are ahle to do it, will preclude the use of
chestnut in our fl1ture forest management. The forester is going
to grow the tree from which he can make the most money, if the
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agencies of nature will let him 0.0 it. Of course, the agencies of
~/ nature are against us now in this chestnut disease fight. Strips

of forest in Germany often a half mile wide were left while the
cleared areas ranged from a dozen rods up to a quarter mile in
width, depending both upon the age of the forest and topography.
The Government having the right of condemnation entered pri
vate holdings at any time and forced owners to cut infested areas.
It is fortunate that the act appropriating money for the control
of the chestnut blight gives this same right. \Ve must, however,
proceed with great care in conuemning trees and timher so as not
to arouse the opposition of the people to the work of blight eradi
cation and the introuuction of methods of management which
will perpetuate best the remaining chestnut and other hard
woods.

The two pests described above are unlike, of course, a fungous
disease such as the blight. In8ects are always more easily con
trolled than fungous discases. I mention this last one to bring
out especially the fact that Germany useu a uefinite system of
forest management to overcome a great devastation of the for{'st
and that successfull.y.

Along the northern and western extension of the hI ight there
should be as clean a cutting of the worst infested areas as the
market will justify. The creation of a belt or zone in which
there is no chestnut is, probably, not practicable in combating
this disease, which is carried both by birds and insects. In lo
calities where there are good markets for ties, mine props, acid
wood, and like small products, there will he no question as to
the practicahility of clean-cutting over considerable arcas.
'Vhere a proper market exists the possibilities of future returns
under the system of coppice will be most excellent in our hard
wood foreRts. The United States .Forest Service, in a recent
E:tatement as to tIle possibilities of this sprout land, estimates
returns as follows:

"(lood quality of oak and chestnut sprout land in the Appala
<'Idans can he purchaRed often for less than five dollars an acre.
Careful study shows that in fifty years these lands will yield
seven hundred cross ties to the acre. Assuming that two cents
an acre each year will pay the costs of efficient fire protection
and that a cent and a quarter per acre will pay the annual taxes,
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the cross ties would have to be worth, at the end of the fifty-year
period required to produce them, eight and one-half ccnts on the
stump to return five per cent. compound interest Oll tile entire
investment in land, protection and taxes. Any advance in the
price of tie stumpage within the fifty-year period would mean
that much profit over the percentage given."

1 have referred to those returns from sprout land simply to
show what can be done in the way of practicing simple coppice
efIectively over our hard wood forests. \Ve can, I believe, stimu
late a market for certain forest products. I know that many
Hay we cannot help tile present market conditions, but I am op
timistic ill tllis as great manufacturing concerns are stimulating
the market for certain special products. \Vhy should we not be
able by showing fully the uses of chestnut stimulate its use to a
greater exteJIt than at present, at least? We must emphasize
continually.the utilization phases of the problem, it seems to me,
in seeking methods which will accomplish the greatest good for
owners of chestnut timber.

Simple coppice, which many of our Pennsylvania wood lot
owners have been carrying on, in a way, for yea.rs, is without
ooubt the best method both for the perpetuation of thc wood
lots and for keeping them in such condition as to insure the
chestnut being as hardy as possible against the work of the
blight. That is, I believe we can accomplish a great deal by
putting our chestnnt forests into a more healthful condition. A
tree in a healthy, rapid-growing condition, is going to be ahle to
resist the blight and other diseases much more effectively than
if it is in the condition in which too many of our wood lots and
chestnut trees are at the present time. Wood lots have been run
over repeatedly by fires, the humus is gone and the soil has been
oepleted. The trees are just hanging on, we might say, and no
wonder they are susceptible to any disease that may come along.
We can accomplish a great deal by methods of control that will..
put our chestnut forests into a better growing condition. Unfor-
tunately, a considerable proportion of our wood lots, in which
there is chestnut, have been cut very carelessly and little or no
{lroter·tiou g-iven the developing sprouts from either fire or g'raz
iug'. There has been more or less complaint as to this method
because of the gradual dying out of the mother stump. A great
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deal of our C\ltting is done carelessly. Too high a stump is left,
so that, when the sprout comes out, it is liable to be broken off by
wind; whereas, if the stump had been cut low, even though it re
quired a little more bending of the back, the sprout would be
able to establish a root system of its own, and there is then al
most no limit whatever to the life of the mother stump. If a
high stump is left and the sprout comes up six, eight, or ten
inches from the ground or further, we cannot expect anything
else than the gradual dying out of the mother stump; lienee a
great deul can be done in properly cutting the chestnut which
we wunt to reproduce by sprouts. Another cause for unsatis
faetory results from reproduction by sprouts, and perhaps a jus
tifiable one, in view of prescnt markets, is the leaving of old mis
formed trees and forest weeds. These low-growing, half-trees
are usually very tolerant and shade the sprouting stump in 3,

way that prevents vigorous growth. A certain amo~nt of shade
is desirable, but, as a rule, in our wood lots the owner, or the
contracting cutter, does not pay much attention to these weeds
and leaves them. They take advantage of the space and so shade
the ground or the sprouting stumps that the sprouts are not vig
orous. One or two cl~anings to remove these undesirable trees
would make the competition for space and light much less severe
and no doubt would result in better formed chestnut and oak,
and the chestnut, because healthier, would be better able to re
sist both insects and fungi. These cleanings can be made as re
peated cuttings on an exceedingly short rotation, even though
tile p"oduct will be of value for posts and mine props only. Ii,
instead of this weeding out, so to spcak, of blight-infested trees,
here and there, we might induce the owners to use a definite sys
tem of cutting, I believe we would be accomplishing more per
manent results. If instead of this destruction of scattered in
fested trees, which may be and probably is effcctive in the south
eastern part of the State, on small tracts, if, in the place of this
weeding out process, I say, wc could induce the owners to usc
some snch system as clear-cutting and planting with non-sns
eeptible trees, or cntting so as to keep the forest reproducing
rapidly by sprouts, I believe we would accomplish ycry much
more for forestry_ in Pennsylvania. If we eould in SOIll(~ way
bring about snch lllur'ket conditions as to justify clear-cutting
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and repeated clear-cuttings until the blight bas disappeared,
might we not only get rid of the I)lig11t, but in the process brillg
about the introduction of defini.te forestry pr~ctice;!

I am not condemning entirely t11e method of eliminating blight
infested trees. That method may be used more sueeessfully over
small areas of woodland such as occur in the southeastern part
of the State. 'Yhen one thinks of the tremendous areas of wood
land which the State owns and is owned privately for instance,
through Centre county and on up into Clinton county, the propo
sition of going in and cutting out infested trees is a hard one to
consider. ~lf over such lands we can bring ahout the introduc
tion of Some method of cutting on as short a rotation as possible,
and as often as the returns will justify it, it is easy to see t11at
we will keep the forest growing rapidly and healthfully and that
we will do more toward keeping the blight out and perpetuating
the chestnut than going here and there through that brreat a!'ea
and cutting ont infested trees. While this Commission, which is
doing such a splendid work, and work which will always redound
to the credit of Pennsylvania, is eliminating infested trees here
and there through the State, might it not be able also to intro
duce a system of management among our woodland and forest
mnlers which will continue beyond the life of the Commission?
At the present time, by the practice of eliminating "diseased trees
you are getting rid of those infested trees only. In saying this
I am not discountenancing or underestimating the tremendous
erlucational value of the work which the Commission is doing,
but if you carryon this method of eliminating individual tref'S
only, what have you done for the owner after you get through
with it? You may have stopped temporarily the blight, but if
at the same time you can introduce a system of management tlwt
is going to put the whole wood lot into better growing condition,
I say you are going to accomplish more in the way of permanellt
results and more in a forestry way in t.his country. (Applause).

TIlE CIIAIRMAN: The next paper is entitled "The Chestnut
Blight and Constr'nctive ConS('rvatioll," h,Y. Dr..J. HUHRf']) Rmith,
of the University of Pentll~ylvan'ia.
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1.'HE UHESTNU1.' BLIGHT AND CONSTHUCTIVE CON·
SERVATION.

By DR. RUSSELl, SMITH. OF THE WHARTON SCHOOL, UNIVERSITY
OJj' PENNSYLVANIA.

"A borse, a borse, my kingdom for a horse !" In these words
Shakespeare makes the defeated King lliclIard III express tl1e
value of a certain piece of pl'opprt~·, as be pacl'd the field of de
feat, seeking flight,-not what the horse would actually cust in
the horse market; not what he would bring in the horse mark(,t,
was the ba8is of valuation, hut what was going to happell to
Richard III if he had to ~o without him.

On that basis I question if the estimates of the value of the
chestnut species have been pla<~ed allywhere near high enough.
The United State8, with a big timber cut, is within from one tu
three decades of an era of timber scarcity whi('h will put us in
the position of having to go raise timber, ratIler than go find tim
ber. In the timber-raising epoch the chestnut comes to the
front. Taken altogether it is for the next sixty years of this
J~ation a tree without a peer, for no other tree can touch it for all
around efficiency.

1. It grows rapidly. ~o other good tree of the forest can
equal it in the speed with which it makes wood. By the time
the white oak acorn makes a baseball bat the chestnut stump has
made a railroad tie. Cut it down and it throws its ehoots up
six feet the first year and keeps them going. This astoundiIlgly
fast start, in connection with its record fait growth, makes it a
forest marvel.

2. The wood of no other tree is so generally useful. It is dur
able in the ground as post!:j, a quality which makps it a standard
t('l('graph and telephone pole, and a goon railroad tie or mine
prop. It is Ilurahle ahove ground, giving" it many virtues as lum
ber. It is alRO a hpantifnl, priz('d, and muell URea woon for in
terior finish. LaRtly, it is full of tannin, RO that any chip, top,
Rlah or l'lcrap can 1)(' digpstpII for this Yaluahll~ manufactnre.
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The BZ'ight 'J.'hreatens a National Loss. Who Loses!

If anybouy thinks he is not a loser because he has not a chest
nnt forest all his own, he has another think coming.

(a) Do you wear shoes'? If so, the chestnut interests you,
because we are just beginning to'make tannin for leather from
the wood of the chestnut.

(b) Do you reau? The pulp that remains after the tannin
is gone makes paper; also a new industry just starting.

(c) Do you rent a house? Chestnut wood is one of the most
satisfactorJ' woous for finishing the plain man's house.

(u) Do you use the telephone or telegraph '! Chestnut makes
olle of the hest telegraph anu telephone poles.

(e) Do you go a-trolleying'! 'l'he chestnut is the tie-produc
iug tree of the future, if we do not let the blight kill the species.

(f) Do you own a farm or a town lot? Chestnut is one of the
great fence post trees of America.

Lastly in its list of virtues we should not forget its value, and
especially its possibility as a producer of food for man, and sheep,
goats, hogs, anu possibly other livestock. Already the chestnut
orcharus of Europe make rough mountain sides worth one hun
dred anu fifty dollars per acre. Compare that to American farm
lands, The chestnut forests of HaIJ' are reporteu to make more/
bushels of nuts year after year than the continuously cropped
lands of Dakota and Minnesota yield in wheat. Fully one
fourth of the State of Pennsylvania, which is worthless for wheat
or corn, is better fitted for chestnut culture than any other use
now in sight. If we make them yield no better than the Italians
do, that would give us ninety million IHlshels of nuts, an amount
50 per cent. greater than our wheat al\(l corn crops comhined.
It would make this one of the grratest sheep allu pig fattening
states of the country.

The stake in maintaining tIle chestnut species from destruc
tion is large. The estimate of tllree hundred million dollars is
prohahly undpr, rath('r than ovpr, the proppr figure. In the ah
sence of definite knowledg-e of the curl', how much are we justified
in spending in 111lcprtain effort!'!? The prohh'm iA one of im-mr
ance. Forty billion dollars' worth of property in the

10
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United States was insured last year against fire, at an average
rate of 1.14 per cent. or foul' hundred and fifty-six million dollars
for fire insurance in one year.

Now ninety-nine and one·third per cent. of that property ,vas
insured against a fire that did not come. American property
owners are paying over one per cent. of the value of their prop
erty to be insured against a chance of less than one in one hun
dred and thirty-three. Now it is pretty generally agreed here
that the blight has a better than a one one hundred and thix:ty
third chance ot winning out if we sit still. Therefore, business
analogy tells us that we can at least afford to pay an average in
surance rate on the risk. Don't forget that this fire has already
broken out. If we raise an average insurance rate, for a fight
ing fund, we have about three million four hundred thousand
dollars per year coming to us. Thus far the whole American
nation has not spent over one per cent. even of that sum, and the
blight has already destroyed nearly or quite one thousand times
as much as we have spent to stop it.

If there is any such thing as constructive conservation, this
chestnut blight is blowing the whistle for us to come and con
struct, and get about it quickly.

What Can We Do'!

1. All agree that we can stop the movement of nursery stock.
2. All agree that we can go home and start careful and thor

ough surveys of actual conditions in our various States.
3. Every State can start scientific investigation to get more

knowledge of the trouble.
4. Every State can try the cutting-out metllOd of control, at

least on small outbreaks, if not on a larger scale.
Therefore every State that has any blight needs an appropria

tion of ten thousand dollars to fifty thousand dollars fOl' the
season of 1912, depending on the size of the State. The Federal
Government also needs a substantial appropriation. Altogether
this will make hut a fradion of the common Sl'IIs(~ fnnd that
would he produc(~ll hy a one per ('('lit. iIllmr:Ul('(~ rate on the pro
perty involved.

There is no evidenre to hrin~ ont in proof of Hie final t>fficiency
of cntting fiR a ('nre. On the ot.ht'l' Imnd, actual observation has
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shown that when a forest fire jumps your fire line, ~'ou jump ou
it while it is little allli stamp it out rather than let it ruu while
you uevise a theoretically sounu methou of attack.

We are inuebteu to the two gentlemen who have had the cour
age to come here anu tell us that we didn't know. \Ve uon't
know. But at least let us exert ourselves to the extent of aver
age insurance cost. \Ve don't know, bnt neither do the courage
ous Messrs. Stewart and Clinton. Their objections savor largely
on the temperamental. For example, Professor Clinton tells
us that he thinks drought and other climatic causes lIlay be re
sponsible. This is very reasonable, but it is astonishing that
the gentleman uiu not bring something that was at least near
eviuence. If drought is the promoting factor, there have been
abundant opportunities to compare trees that were in different
relations with respect to water. Connecticut, with its man."
infestations of blight has given great opportunity to finu chest
nut trees l:mguishing for water on rocky, sandy, shaly, anu other
wise very dry knolls. These could be compared with trees grow
ing near water tables, in moist coves, below mill races, and in
other moist locations. Such comparisons would be in the nature
of proof for what is otherwise an entirely unproved theoretical
suggestion. Mr. Stewart opposed the cutting-out plan, men·
tioning as evidence the fact that Metcalf and Collins had cut
out an infestation and two years later the stumps showed a fun
gus and six trees nearby had the blight. \Vould it not be better
to note that, after informal anu experimental cutting out, only
six trees had blight? Mr. Stewart also mentions as a cause for
despair the fact that an outbreak at Fontella, Va., had been go
ing since 1903. A Virginia report states that this outhreak has
in that time spread to about an acre of woodlanu.

A Lesson Ji'rom the San Jose Scale.

This miserable little bug with 3;n umbrella on Ids back llUd
us seared nearly to death ten years ago lwrause he killed our
fruit trpes so mercilcsRly. ~ow any farmer ran turn him into
soap ana kcpp hiR orchard clean, ana the seipntistR are now tell
ing UR to go at the chpRtnut hlightj only there is ntis difference
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-a man can go after the scale. It takes tile State, and much
better, all of the f3tate~, to stop tile chestnut bligilt, for he
travels fUiter than the scale.

A Nat'iunal Scientific Campaign} or a Nat'iunal Htandllp fi'iyht.
An Example from Africa.

'Ve ilave national corporations, national parties, national co
operation to make a meal even, and now we have got to make a
national organization to fight a tree enemy just as we w~uld to
fight a man enemy. The problem is big, but we know how if
we will.

\Ye have a splendid example in the South African cattle
plague. It. swept for huudreds of miles, taking all cattle before
it as frost does the flies. TheIl the f30uth African Governments
drew a quarantine line around it and fought it to a standstill
rigilt there. The United States should try the same with the
chestnut blight.

An B:l'ample from the Peach Y cll(J'lG.~.

The peach yellows is a disease of which we know just two
things. The first is that it is a sure kill for trt'es, the second
that it can be controlled by rigid quarantine. Before we knew
the second fact, the disease had actually hroken up communities,
as in the JIichigan peach belt, and reduced land values from
one hundred dollars an acre to thirty dollars per acre. 'Vith
quarantine in operation, and the disease still unknown, tbef;e
same localities llUve more p<>ach tre('s than ever and are again
prosperous.

A~ LONwn from the Poot and MOl/th lJi.'1casc of Cattle in Penll

sylvania.

The foot and mouth disease in this State,-which cost us the
life of one of the most efficient men we have ever had, namely
the brother of our Chairman, Dr. Leonard Pearson,-the foot
and mouth disease, which is, prartically, sll1'e and quick death,
and so contagious that a stahleman cun carry it milps in his
clothes, hroke out recently in Pennsylvania in many placeR. Yet
thiR RtRte jt1Il1ppf! on it, and hy a sharp, stiff, stmHl-lIp fight, it
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tablishment of a deaa line. I thiuk this ch('stnut disease calls
for constructive conservation of just that kind. (Applause).

THE CHAIR..lIAN: I~ast call for resolutions: All resolutiollS
should be presented without delay at the desk.

We are now to hear reports by State Poresters. 'Vbat is your
pleasure in reference to the time to be assigned to this part of
the programme? Do you desire to place any limit on reports?
'Vo desire, of course, to have them unlimited but, in your judg
ment is it necessary to place any time limit on these reports?

PROFESSOR HARSHBERGER, of Pennsylvania: I believe
we have a time limit of half past eleven, and it is now within an
hour of that time, so I believe we are obliged to have these re
ports within the next hour.

TIlE CHAIU~IAN:In your opinion, would it he well, then, to
limit the reports to say eight minutes, except hy unanimous COll

sent for more time?

PUOFESSOR H.U{HHUgnO I<;U: I would illlagiJlI' so; cight
minutes with two miuutes leeway, llIukiug it tell millut<>s iu all.
I make that motion; tilat the papers be limitea to eight minutes,
with two minutes allowan(·e.

The motion was seconded and carried.

THE CHAIR:}fAN: The motion prevails. It ('an, of course,
be excepted to under unanimous consent. Ilo! the Htate Forester
or' a r<>presentaLive prepared to report for ~raiJlP'! (No r(~

Ilponse). New Hampshire? (No response). ~Iassa('hm~etts'!

PHOFBSSOR BANE; Is the idea of this report to gi VI' some
thing along the liue of work being done in the State

THE CHAIIDIAN: 'rIll' Chair will read the suhject as stated
(In the prol!rammc: "Heporll'! of Htute Foresters or other officials
on the present extent of the hark dispase; an estimate of the
pre.~ent ancI possihle future losses." In answering Professor
Ham"s 'lnestion, it wonld spem desirahle to the Chair to discuss
this subject from the standpoint of his own State, jf that answers
your question.
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PUOFEHKOU H.\NE: .Mr. Chairman and Gentlemen of the
Convention: In su far as l\Iassaclmsetts is concerned, we have
this chestnut bark disease and we have also gone at it in what
seems to us a practical way. I simply wish to give you an idea
of how we are tackling the problem. In the first place, the dis
ease was found scattered here and there. I made arrangemen ts
with Dr', Metcalf, because I considered he was the man of the
110m' to give us instrnctions and ideas, to go forward and carry
out this work. Dr. Metcalf came on to Boston and we went over
the whole proposition, anti finally aITanged to have a man come
on last spring and go over the whole State. lie spent the
months of June, July, and August, visiting on a motorcycle all
the forest sections of the State, to study the problem, and we
found that the disease was far more prevalent than even Dr.
Metcalf realized. Now when the report came out from Dr. Met
calf's assistant, the first idea he conveyed to us was that the
Riate of Massachusetts shonld call upon its Legislature for a
large snm of money. Most of you know undoubtedly that we
have been tackling the gypsy and browntail moth problems, and
that these depredations, which have been pretty much confined
to Massachusetts, and more recently New Hampshire and
Maine have incurred much expense. Now we have been tackling
problems more,or less of this sort and, as State Forester, I ·cer
tainly did not wish to make the mistake of plunging into this
chestnut disease problem before I was sufficiently familiar with
it. We have a pretty thorough organization in :Massachusetts
from the forestry management standpoint, and of the papers and
discussions that have come up here, the one that pleased me per
haps most was the talk that was given by Professor Baker of the
State College. Gentlemen, it seems to me that in spite of the
question of onr needs for plant mycologists and specialists, that
the necessary thing is to get further at the root of the trouble, and
that is to introduce a better organization in this present develop·
ment of our forest states and nation, a more definite forestry
management from a fundamental standpoint. The whole prob
lem, it strikes me, of insect and fnngus depredations, is one of
looking at it and studying it from the broader viewpoint, namely
that of the system of forestry management. We have had the
gypsy anti browlItail moth work in Massachusetts, more or less
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similar in a general way, to this chestnut disealle. We are spend--c-
ing in Mallachusetts practically a million dollars every year on
these insects. Furthermore, if Massachusetts had not taken hold
of this problem as it did, undoubtedly these moths would have
been into Pennsylvania by this time. Dut we have taken hold of
it and we have methods and we understand more about this prob-
lem than we possibly could without this largc appropriation.
The Imsiuc8s-likc way in which the State took hold of it has
('olUllIended itsclf. The State of Massachusctts is grt'atly in
terested as wc have been discussing tlIe pro and con as to meaus
and ideas with regard to this blight disease. It is the same
thing, going through the same thing only of anothcr kind that
the gj"psy moth fight in :Massachusetts has been. Evcn some of
the hest entomologists of the country seemed to think originally
that the attempt to destroy thc moths was money thrown away,
but the people living in thc infested country have apprpdatcd
the importancc of it and we rcalize to-day that thc moncy haH
hcen wcll spcnt. \\Te havc spent practically seven millions of
do'llars on these insects. On this chestnut hlight disease, thm'c-
fore, we do not care to go to a big expenditure in .Massachusctts.
What I have done tllUS far with this chestnut disease is to en- r-
dcavor to systematize the work and carry it out along the samc
line that we are carrying out our gypsy and browntail moth de
predation work and our general forestry work. Forest fires have
heen mentioned. The economic importance of putting a stop to
foreRt fires came along after thc moths camc. One thing has
('\'olvpd into another. At the present timc I veritably belicvc
that in certain sections of Massachusetts the gypsy moth has
been a blessing to those sections. Why? Decause formerly
there was no system of forestry management and little forest
education developed. 'Ve have gone in, cleaned up stumps,
dead wood and debris, selected better species of various trees,
that are now protected, and in twenty to twenty-five years I
veritably believe the produet will pay for all the expcnses we
have been to up to the present time.

Now this question of the blight disease again: As I llUve looked
upon it,-my obscrvations may not be very keen,---:-but as I have
looked upon it in my own mind, we find it whcre the conditions
are unbalanced. That is here appears to be the worst condition



we have. I was out with a man owning seven thousaud acres in
the western part of the State last Friday. The disease was the
worst where thinnings had been made and a few trees allowed to
stand because they were not large enough to cut into ties.
These forests were unbalanced and the air and sun allowed to
get in. The blight was Oil the southern side; the cankers showed
up largely there. Bnt in the stands where we had normal con
ditions, we found only a diseased tree once in awhile. There is
an unbalancing condition again where forest fires have raged
through the State year a(ter year and the trees are abnormal
and only half alive anyway. There you find the disease seems
to travel more rapidly than it docs where the trees are under
normal conditions and have a forest floor where there is plenty
of moisture and the conditions are more favorable. I have gone
over it with some of our best practical men, lumber men, and
they se£>m to think that it is a problem that is going to solve
it;."1plf. Tlwy are good, practical men; they have heen in the
business a great many ypars, and are reluctant to believe that we
will lose all 0111' che~tnllts. The way that we are endeavoring
to Holve this problem in Massachusetts is this: I have a forest
warden in each town, who is appointed by the officials of the

-'/town, subject to the approval of the State Forester. I am en
deavoring to educate these men so that they will know this
disease. We have notified all of our papers throughout the State
that it is up to the people that own chestnut trees that they
become familiar with the disease; othel'wiRc tJ)(~Jr are likely to
lose their chestnut stund. "re arc Bl'mling Ollt Jitl'rature. \Yc
have just sent Ollt a. recent bulletin. The idea of the hu])ptill
was to show photographs so that a man conld take the bulletin
and go out and determine whether the disease is present or not.
\Ve send lllen from the office, at the expense of the Stat.(', to
assist anybody in cutting out, at the same time giving t.hem
ideas as to better forestry management; and with that the idea
of education, endeavoring to make the work self-RlIstaining, so
that the people will attend to it themselves and without neces
Ritating State expense. I believe the firRt law is pr('servat.ioll,
self-preservation, and I believe we ou~ht to educate, ought to
put out more practical puhlicatiollR that people will react If
hoiled right down to the essence of tIle work, farmers will look
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after their own trees, and I think forestry management will
ultimately solve the problem as much as anything. There are
lots of ideas that I would like to suggest; for instance, the com
parative conditions as between insects and fungous diseases. We
have had a great time in handling the gypsy moth; but in their
case we can see the egg clusters, while, when you come down
to a fungous disease, it is quite another proposition and a propo
sition also that it seems to me we cannot begin to fathom so
qnickly as one can in the handling of the iLlsect. (Applanse).

THE CHAIRMAN: Does anyone whlh to ask one short IllWR

tioll of Professor Rane?

PUOI"ESSOU CLINTON: I understand when they began
the work in Massachusetts, they were going to locate the disease
and cut it all out, and that Professor Rane had the authority
to send men into private woodlands of the farmers of the State
and destroy those trees, if he saw fit. lIe has not done that.
Why?

PROFESSOR RAXI~: As for the question of cutting out
tIle chestnut tree, that was our plan when Dr. lUetcalf sent
his man in, and we went all over it. I selected one of our best
woodchoppers amI he was to follow along and wherever the ex
pert found a tree,-we expected to find one in about every other
county in Massachusetts,-he ,,'as going to cut it out. This
fellow started out with an axe, and when we came to some old
trees that were about ten feet in circumference, and there was
some question as to whether the disease was there or not, but
they thought they had better cut it out anyway, this man did not
fl~('l as if he was e1lual to the occasion. It was practically im
possible to do anything along those lines and the tronble was
that, even among the experts, there was fluite a disclUlsion as to
whether the disease was prevalent or not. It is an impossible
problem to cut out under our conditions. The forestry manage
ment end ot handling the wood lot, and takin~ it ont where you
can, I think is the practical solution.

THE CHAIRMAN: Connecticut.

PROFE8~ORCIJINTON: We llUve 110 appropriation ill Con
necticut to fight this trouhle or to stop it. We have merely
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our State. We are asking for no special fund.

I have a paper which I desire to present, and I want to state
that it is signed not only by myself as botanist, but also by Mr.
Spring, State Forester:

CHESTNUT llLHHIT SITUATION IN CONNECTICUT.

Pirst Reports.

The first specimens of chestnut blight from Connecticut were
sent to the Experiment Station in November, HI07,. by I". V.
Steve1l8 of Stamford, who had found the disease doillg consider
able damage in his region -uuring that summer. He also stated
that he thought he had seen the disease in one or two other towns
ill the state. Since that report, others have stated to us that
they had seen the disease earlier, but had not known its nature
at the time. For example, Mr. G. H. Hollister, who is here to
day, states that in the summer of 1905 he found a tree on the
Edgewood Park Estate at Greenwich that he now believes to
have had tile bligllt. Our forester reports that a farmer in the
town of Easton also noticed the disease as early as 1905. These
three towns are all in Fairfield county, next to New York State.
III the winter of 1909, Mr. Newton J. Peck brought a specimen to
the Station from Woodbridge, New Haven County, and stated
that he had noticed the disease in his forest for four or five years.
So far, then, we have no information of the presence of the dis
ease in Connecticut before 1905.

Subsequent Reports.

In the report of the Connecticut Experiment Station for 1908,
we noted the disease in twenty-two of the twenty-three towns
of Pairfield County, in eight towns of New Haven County, and
we had an unverified report of its occurrence in New London
County, in the eastern part of the State, making thirty-one towns
in all.

In the Station report for 1909-10, we listed the disease from
all the twenty-three towns of Fairfield County, twenty-one towns
of New Haven County, fourteen of Litchfield, seven of Hart
ford, two of Middlesex, three of Tolland, one of Windham and
one of New London Coullty. Thus we found the disease prCRcnt
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in all of the counties of the State, and in seventy-two of the
towns. Of these only seven towns were east of the Connecticut
River, but this region had not been carefully examined. At the
Albany conference, held October 19, 1911, we reported the dis
ease present in one hundred and twenty towns of the State.
1'o-day (Februar,Y, 1912) we have records of its presence in 164
of the 168 towns of the State (all but Ashford, Eastford, Put·

.nam and IIaddam), and we have every reason to believe that 11

careful search would revpal itR prPReTlCe in tlwse four towns.

PI'ClScnt Situation.

The present situation in Connecticut, then, is that we have'
the disease in more or less abundance in practically every town.
\Ve are surrounded on t.hree sides by states that have the disease
more or less abundant in their different counties. On the south,
we are separated by Long Island Sound from I~ong Island, which
also has the disease.

In Fairfield County as early as 190i, the disease was doing
considerable harm, and by 1909 it was very serious, while to-day,
from fifty to seventy-five per cent. of all the chestnuts are affected
or dead. New Haven County began to show evidence of trouble
in 1!)(l~, and at present the disease is present in most of tlw
forests and seriolHl in Dlany of them. Litchfield County did Hot
begin to show the trouble until W09 and 1910, but last year it
was doing considerable uamage there. Hartford amI Middle
sex counties also last year began to show its presence in their
forests, ill some places very prominently. These counties are
all west of the Connecticut River. East of the river the trouble
is not nearly so general or abundant, but in some. places in 1911
it waR cam"ling considerable damage.

The year 1911 more than any other seemed to be favorable
for the spread and injurious effects of the fungus. This we at·
tribute to the unusual drought of that year, lasting from early
spring until the last of July. This is the fifth and mORt severe of
a series of dronght years that we have had since 1907..

Control Work.

Our work in the field, hesidcR locating the diRCURC, haR bcen
along the following lines:
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(1) Studying the progress of the disease on marked trees.
(2). Setting out seedling chestnuts, including a few culti

vated varieties, in infested forests, to see how the disease will
affect them.

(3). Attempting control in a badly diseased private forest by
the cutting out method. This did not prove of value, and after
two seasons we have discontinued the work. Opening up the
forest there seemed harmful to the chestnuts left, especially on
south and west exposures.

(4). Attempting control b,r the clltting out method in a ~t:lte

fOl'I'Ht whl're the diHI'Hf-le was not (·01IHpkuOII~. This work haR
just h(\(~J1 stHrted ill onr foreHt at Portland. PrpviouR 10 l!H1,
only a few diseased treps had been seell in thiR forl'st. Our pre
liminary survey this winter, however, has shown it now present
more abundantly than we expected. On account of the time it
took to locate the diseased trees and the labor and cost of cutting
them out, we cannot advocate this as a practical method for
general use in the State, even if it proves successful, which we
doubt, since the disease is generally present in the neighhor
hood.

R ('('omm cud(l t i01ls.

III Connecticut we are Hot asking the legislatnre for any
spedal appropriation to fight this disease, and do not expect to.
We are taking no concerted action to control it and we do not
think this feasible. We are only occasionally advising cutting
out, when the disease first appears, as a possible, though not a
proved method of control. 'Vhere a wood lot as a whole is mer·
chantahle, and the disease is present, we au vocate that, if market
cOlHlitions are favorable, it be cut and disposeu of ill the ordi
nary way. 'Vhere the trees are not as a whole of marketable
size, anu the disease is present, we auvocale the removal of the
uying trees, and their disposal as poles, ties or cordwood, as
their size may permit. \Ve have no uuiform recommendations
for treatment of sprout growth too small for market purpof;es.
We are trying to prevent a glut of the market by discouraging
wholeRale cutting of the forests, and as yet we have noticed no
general glut and drop of prices except for cordwood ill certain
townR, and for 7 x 9 tiCR, for which the demand on the part of
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the railroads has evidently gone down. 011 the whole, however,
there has been more timber cut than usual. \Ye have no small
factOI'ies for the utilization of waste products, such as bark and
woml for tannin. 'l'he brass factories and the brick kilns use up
most of the chestllut cordwood in their vicinities, thus preventing
much of a glut. Lime kilns also utilize considerable of the cord
wood. A relatively small amount is made into charcoal.

THE CIIAllUL\ N: Are there allY questions for Professor
UlilltOIl ?

Mil. CllE~TI~n K ClllIJD: I would like to al:lk Profesl:lor
Ulinton what was the result of the cutting out of the infected
trees on any tracts or estates he knows about; where the affecll:'Ii
trees were removed, what was the result on the trees that re
mained?

l'HOFE14l-\On CLIN'l'()~: 'l'hat was 011 the est<ltc of olle of
t he wealth ipst mell ill COllllel'ticu t, so he had mOlley cllough to

cut them out if he "'allied to. It was on the southerIl exposure of
a hill and we found that, where cut out, the trees left seemed
to suffer more from drought, etc., and he more injured by blight.
We also found that by cutting out the trees and not removing
the bark from the stumps, about thirty per cent. of those stumps
showed the disease present on the hark that was left. Up to
last summer the forests in the same re~ion, on the northern ex
posure, had not suffered much from hlight. 'fhis gentleman
K:lid that hc would ~o on if wc ",antet} to continue the experi
ment, hut he thought, as far as he was concerned, in the future
he would prefer to cut the trees as they diet!' That was not
a thorough, careful experiment like they are going to conduct
here in Pennsylvania, by cntting every dis('ased tree down antI
burning the bark and all that, hut it was about the way a prac
tical man would do it.

THE CIL\In~IAN: Thel'c iR time for one more questioll, if
anyone desires to ask one.

. MR. THALHEIMER: Have you found out whether the con
ditions differ between low and high ground and the exposure, on
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the southern, northern, 01' eastern and western sides; that is,
whether you found any infected trees on the eastern side of the
mountain?

PHOli'ESSOH .CLINTON: It !Shows most frequently on the
eastern and southern side and around to the western and south
ern side of exposed trees. That is, the more northern slopes are
generall~' less affected, in our experience. Examine the chestnut
trees in Pairmount Park in Philadelphia, and see if the blight
uoes not come out more on the western and southern side. Look
at your trees and see if you do not see injuries on that exposure,
that is, before the trouble becomes general.

THE CIIAIRMAN: New York State.

)IR. G. L. HAHRU8, of the Conservation Commission: Mr.
Chairman: First of. all, I want t8 say that the commissioners
aIHI Superintendent Pettis hoped to be here for this Conference,
hut were unavoidably kept away, and I reb'ret to say that we
have llOt any definite /Statistics to give as to the value of the
chestnut 01' the amount that has been destroyed. I tlIink thil'i
question has brought up the need of such statistie8; if it hali
not done anything more, it has brought up tlIat need. We have
been eonfiuing our efforts in New York, been confining this forest
poliey to sixteen cOll1lties, which include the Adirondacks and
Catskilh~. Ahout six million acres of forest land are included
in that area. Outside of that., there is another six million acres
of farlll wood-lot lam} ,which has had little thou~ht in the past.
as re~ards forest nUllla~emeut. This question of chestnut hark
d iHl'asp has hroug'h tonI' attention to this othel' six million acres
of land. If it has not done anything more, it has done that, and
we are now concerned in finding some way of branching out, tak
ing care of and giving' management to this portion of the forest
land of the State.

As to the distrihntion of t.he chestnut, I might say that w('
sent about four thommJII} cil'f'lIlar letters UJroughollt the State,
asking if the c1JPstnut was found in the towns where these differ
ent personl~ resided. and m;;king' if the chestnut hark diseaRe was
preRent. The puhlic showed their active interest in the subject
in the way they replied. We got over a thousand answers to
those letters, from all parts of the State,' and in that way we are
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enabled to give a rough map of the state, showing where the
chestnut is found and, to a certain degree, where the chestllut
disease is found.

We find that the chestnut belt of New York State covers forty
six per cent. of the total area of the State (approximately 23,-
IIUO slluare miles), and on that area I think it is conservative to 4--
say there are thirty million dollars worth of chestnut timber.
The diseased area, or I might say the chestnut belt, includes the
Hudson Valley and the southern part of the western half of the
~tate. The Adirondack region has no chestnut, and the same
may be said of the Catskill rl'gioll. The diseased area is confined
primarily to the HudsOJl Valley, and includes one-quarter to one·
third of the chestnut belt. West of the Catskills, the chestnut
bark disease has been found in one case in Tioga County, on
the Pennsylvania line; one case in nroome County, near the
Pellllsylvnnia line, and in two or three cases, in D~laware

('ounty; a matter of from one to tWl'nty trees in a batch. That
is the best information we have at the present time.

The 10RS due to the chestnut bark disease cannot he pslimatt.·d,
inasmueh as we have not bad the time and the money to put
men in the field in that portion of the district. 'Ve have eon
fined our attention to the outlying districts where the disease
was spreading, and I dare B.'lY there is at least ten million dol·
lars worth of timber that is already destroyed, or will be de·
Rtroycd before it can he. utilized. 'fhe prohlem of utilization is
a hig one in New York Rlate and, in order to do something ill
I his way, several conferellceR have been held in connection with
the Eastern Foresters' Association, and it was fOllnd that little
('ould he none to develop new markets for the chestnnt. The
leather market and the tannic acid market seem to be flooded,
and in snch a condition that it would not encourage any new
industries in the tannic acid business in New York State, the
tannic acid plants preferring the southern chestnut in most
cuses rather than the New York chestnnt. I do not think t1mt
the chestnnt is so much of a glnt on the market at the present
time that it is necessary that New York State people should cut
ou"t their trees and sell at a sacrifice. The poles have been taken
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out grauually, aud that lIIul'ket i~ not flooded at the present
time. There i~ also a gooumarket for cordwqod in most portions
of the State.

I just want to say oue other thing in regard to Professor
Clinton's attitude towaru this qnestion: It seems to me that it
is an enconra~ing fact, if the points he has brought out are
founu to be true; I think it is a most encouraging statement;
I think that if favorable \wather conditions are going to help
to bring the ehestnut hack to increased vitality, so that it may
be able to resist this disease, I think it should encourage us to
eliminate as much of the infectious material as we can at the
present time, and thus aid natnre in anything she can do to
Festore the chestnut to vitality. In New York State we have
had several articles in the newspapers, bringing this subject be
fore the people. We Imve gone about the work of finding out where
onr rhestnllt stands are, and have had the wood-lot sections, as
I Ray, outside of the previously reported preserved area, hrought
to our attention. It o('cm's to mc, who should get the rredit for
Itriuging out thcH!' points'? Who shollill get the credit for this
Conference l\('re to-day? Who should get the credit for calling
several conferences relative to the utilization of the chestnut,
and were t1108e conferences worth while? It seems to me that it
should be given to the men who were willing to stake their scien
t ific reputations on something' that could be tried, rather than to
give it to the 1I1cn wllo were afrai(l to stake their scientific repll
tatiow~, and who say, "It cannot be done." (Applanse).

TIl g CHAIHMAN: Is there any inquir.r regarding the New
York situation and methods'?

:MIt .J. 'V. FISHER, of Tennessec: I woultl like to know
what per cent. of old timber, as against J'otmg timber, is infected
hy this disease; whether or not the young timher is the princi
pal timber that is infected.

MR. BARRUS: In thosc scetions of ~ew York ~Hate where
the chestnut disease is pre8ent, most of the marketahle timher
has been cut out, fire has gonc throu~h the remainder, and, as
the result, there is a great majority of the chestnut which is
sprout growth of small dimensions. I should estimate that
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one-fifth of the chestnut is of merchantable size and perhaps,
in the district where the disease is, more than four-fifths is under
merchantable size.

MR. FISHER: Does it not appear that the several years of
scant rainfall which the whole eastern country has endured, to
gether with frequent fires in this young timber, is not this pos
sibly one of the greatest sources of the disease?

MR. BARRUS: I believe that is a question touching on the
technical and scientific side, and perhaps Professor Clinton--

THE CHAIRMAN: As we are confined to State reports now,
we will ask Mr. Fisher kindly to let that question go until we get
into general discussion. The ne~t is the State of New Jersey.

DR. MELVII~LE T. COOK: Mr. Chairman. I regret that
the State Forester of New Jersey is not present. I have been in
the State only a short time, and so cannot speak first hand.
However, as most of you know, the State of :New Jersey, being
close to that point where the disease is supposed to have origi
nated in this country, has sutTered probably more than any other
State, in proportion to its area and the amount of standing chest
nut. The disease has swept throngh the State (excepting the
southern part), and has proved extremely destructive. We have
no special appropriation for the study of the disease or for fight
ing it, and I believe that you will all agree with me that such
a campaign as is being carried on in the State of Pennsylvania
would be absolutely impossible in the State of New Jersey at the
present time. We are, however, continuing our scientific investi
gation, so far as possible, and wh~reverwe receive inquiries from
farmers who are timber owners, reporting the disease present
on their properties, we advise them to turn their chestnut into
caSh as quickly as pOBSible, and to clean up as thoroughly as pos
sible. We also advise persons contemplating planting chestnut
not to do so. We alRO advise the nurserymen to discontinue
handling chestnnt stock at thE' prE'sent time. So far as possible,
we are stimulating the market hy advising huilders to nse the
chestnnt for intA'rior tl'immin!!1il.

I cannot say anything more in regard to our campai~ in
New .Jersey. However, I wish to give jnst one or two ohserva-·

11
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tions which I have made upon this disease: So far I have been
unable to confirm the observations of Dr. Clinton in regard to
the weather conditions. His observations may be absolutely cor
rect, so far as the State of Connecticut is. concerned, but in the
territory which I have examined it has been impossible to con·
firm them. I have on two occasions, found the disease in dense
timber on the sprouts, down under the heavy, large growth, when
it was impossible to find it in the tops of the trees or at any. point
near the one on the ground line..1 do not know how much
that observation will be worth to you, but undoubtedly the sur
rounding trees in the vicinity were not so infected as to make it
noticeable in walking through the timber and making careful
observations. The only points .where we could find the disease
at all were close to the ground, and the sprouts there were badly
infected.

THE CHAIRMAN : We will now hear from the State of
Pennsylvania. We will call on Deputy Forestry Commissioner
I. C. Williams.

MR. WILLIAMS: In speaking for Pennsylvania, I think
probably the subject has been well covered and that I should
say little. I want to say something, however, about the appear
ance of the blight in the forest reserves. The Pennsylvania forest
reserves to-day are included within twenty-six different coun
ties and aggregate nine hundred and seventy-two thousand acres.
The line of reserves on the west approximately follows the dark
line on the map, extending somewhat west of it on the north.
Beginning with Potter county, which is at the middle of the
northern line, and dropping a line southwestwardly to western
Clearfield and then southwardly to eastern Westmoreland, you
will include east of such a line all the forest reserve counties.
The chestnut blight has appeared in the forest reserves equally
as it has appeared on private tracts. In the westernmost re
serves, the foresters and other officers are busily at work seek
ing it out and destroying every infected tree they find. The
Pennsylvania Department of Forestry proposes to take no
chances in leaving an infected tree stand, out toward the west.
Tha.t tree comes down. If we can sell it, well and good; if not,
it is converted into ashes to fertilize the ground. That is a method
that I think we shall continue to pUl'sue. .1
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I would like to say a word further with respect to the cutting
out method. We have heard considerable in this series of meet
ings about the importance of our doing things. Whenever I
hear a man talking about "impossibilities," then something be
gins to boil. I do not believe in "impossibilities" that are simply
guessed at. It was no impossibility for the Pennsylvania lumber
men to sweep over this State from the Delaware to Ohio and
take down every merchantable trf'e within the State; and that
has been so completely done that Pennsylvania has figuratively

• been combed of her merchantable forest trees. If it is not im
possible to do a thing when there is a money reward behind it,
why is it impossible to do it when there is simply some altruistic
thing behind it? This method of dealin~ in impossibilities is
mighty misleading business, and I want yon to know that we
believe it is so. The cutting-out of this diseased stufl' in the
forest" reserves, then, is ~oing to continue. We propose to find
a market for it if we can; but if we cannot, it is going to be
destroyed. To that extent the Department will contribute its
small share to do what it can, to stop the westward advance of
this scourge.

Let us not talk about impossibilities uutil we know we are up !c.-
blank against the stone wall. You have well gathered from the
nncertainty which has pervaded these meetings with respect to
methodR and meanR, that it ou~ht not to lie in the month of any
body to come here and talk ahout impossibilitieR, especially with
regard to thin~s that are not half way investigated. Let us in
veBtigate and work: not investigate first and work afterwards.
Let us get busy all along the line and, when we have utterly tried
out every method and are absolutely and ah.fectly defeated, then
it is time to talk ahout impossibilities. (Applause).

THE CHAIRMAN: Is there allY inquiry?

PROFESSOR 8~lITH: I should like to repeat the question
of Mr.J. W. Fisher, because I believe Mr. Williams is in posi
tion to throw some light on it. We have had a great· deal of
trouble with fat lands near Philadelphia, on the lands of rich
men, where forest fires are unknown. What has been the testi
lIIony there with regard to this climatic matter?
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MR. WILLIAMS: I happened to be in charge of that Main
Line investigation, aIH} probably know something about it. We
found .there all conditions of forest growth. We found that ma
ture forest giants, running up in diameter anywhere from five
to seven feet, and we found the tiny sprout coming out of the
stump. We found the infection attacking trees of all sizes. It
seem~d not to prefer any particular age or size of tree. I have
in mind to-day a splendid old tree belonging to a gentleman
living near Philadelphia, that was worked on by a tree doctor.
He punched it full of holes with his climhing spurs, and in a
few months afterwards that tree was infected from top to bottom
in those punctures. That was a tr('(', tIl<' owner told me for which
he would not takc a thousand dollars if it wcre possible to save
it. In working on a tract to the north of Philadelphia, neal'
Jenkintown, we found large timbel' prevailing in the area. There
were some three hundrcd and forty trces in the tract. Tire trees
probably averaged over a foot in diameter. \-Ye found that in
the top of the largest trees therc was occasionally a single dead
branch, and that always, of course, excited attention; but the
minute investigation that was made of the tree was at the ground
line, about the trunk; and almost invariably, in those big trees,
when we found any suggestion of infection in the top, we found
pustules nearly at the ground line, and it made no difference
what the size of the tree was. 'Ve likewise found sprouts no
thicker than a straw badly infected, and from that size up to
the giant forest tree. Frequently we found pustules at the base
of large trees, but were unable to find anything in the crown
of the tree. With the strongest spyglasses which we carried
with us, we could pick out nothing; but getting down on our
knees and going around the base with a hand magnifier, almost
invariably, where the disease was in the neighborhood, we would
find a pustule or two on the base of the tree, and of course that
classed it as infected. I take it that this disease shows no prefer
ence in trees, and, while it is probahly true that it will attack
somewhat more readily the young, sappy sprout growth and kill
it much more quickly, it is equally certain to do its work with
the older trees.

THE· CHAIRMAN: Does that answer the qnestion, Mr.
Fisher?
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MR. FISHER: Yes, sir.

DR. J. ~I. BACKBN8TOB, of PenIlsylvania: Mr. Chairman:
I would like to aRk the speak"r with referenee to the treatment
that was given to these thousand dollar trees.

MR. WILLIAM8 : We came in contact with a good many
interesting propositiolll:J down there, and we were visited by tree
doctors from the day we arrived until the day we left. When we
went in they implored us, and when we went out they cursed
us. One of the methods of treatment was that they would
prune off every infected piece of bark or branch, and cover the
wound with some dressing. But in the process of doing this
work, they used telephone linemen's climbers. This they thought
was the proper thing, so they did it. We discouraged that and
finally broke it np. We did not think that method of treatment
was good. Then wc WI'}",' lIlet with the idea of throwing li;JOme
chemical OIl the ground, in order that when the rains would dis
solve this material, it would ClltCl' tlie soil and be taken up by
the roots. Generally, we were met with a proposition to buy
some of the material and try it ourselves. It was most infre
quent that we found these things were being tried by the people
who recommended them. Then there was the idea of introduc
ing into the sap of the tree some medication. There was an
other idea, with respect to watering the trf...'e. The plan advo
cated by gentlemen engaged in the business was, that they would
take a large chestnut tree, say three feet in diameter, and after
some examination conclude, just empirically, that it was suffer
ing because of lack of water. That may have been entirely true;
but the method of treatment was to run down a series of two-foot
lengths of two-inch gas pipes, or one-inch pipes, as the case
might be, at a short distance from the trunk of the tree, and then
turn a hose into the pipes allli moistf'n the ground. I believe if
those pipes had been put down at the proper place, good results
might have followed. Water might have been introduced into
the feeding roots of the tree. But it is of little value to intro
duce water under the tree JIPHr the trunk, where there is little
absorption from the ~ro\lnd. There were other methods of treat
ment advocated. I do not remember them all now, but they
have been tried ont there pretty genero\lsly. Men who are
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owners of trees of that character, wishing to preserve them if
possible, have paid large sums of money to allow treatment to
be applied, 'but I do not know of any instance yet where it may
be said that any particular treatment has been a complete suc
cess. Occasionally, and very frequently of late, we have been
reading abont methods of treatment in the newspapers, where
men say they have just the thing. For instance, we had a letter

~ the other day from a gentleman in northern Ohio. He said
- 7 he had a preparation that would kHl the chestnut blight and he

wanted. us to buy it right off. Now, there is no chestnut blight
in Ohio, and I take it that this man had never seen a blighted
tree and does not know what the chestnut blight is; yet there he
has the remedy all prepared. Much of this remedial business
is just of that character. I believe also there is an opportunity
to tryout a lot of remedies and get some results, bu t there are
no results of value to be had from jumping at conclusions and
saying "This thing will do the work," or that thing, until we
know it actually has done it. Therefore, the Commission is
giving all reasonable latitude to these gentlemen who have any
thing of the kind to offer, and every opportunity to tryout their
methods, in the hope that something will be found that will do

~~ome good. That is part of the Pennsylvania proposition, to let
nothing be untried, even if it does not prodnce results.

THE CHAIRMAN: If that does not fully answer Mr. Back
enstoe's question, we will nFl1{ him to bring it up later. The
question was with reference to the treatment of thousand dollar
trees.

MR. WILLIAMS: All trees down there are thousand dollar
trees.

THE CHAIRMAN: Delaware.

PROFESSOR C. A. McCUE: The chestnut grows naturally
in the two northern counties of Delaware. It is found in the
southern county only here and there, and mostly in plantations.
The disease is common over the entire State. While I do not
say that it would be impossible to qnarantine against this dis
ease in the State of Delaware, I do say that, considering the
way we have the diSE'ase now, it would not be a good proposition
in the State. I am not in favor of the State of Delaware ap-
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propriating any public money for methods of eradication of this
particular disease. I think. the disease is scattered too generally
throughout the State. We have no need of a quarantine line
on the east, because we have the Delaware River and the ocean,
nor on the west because our friends over in Maryland already
have the disease. The Chesapeake Bay does not seem to have
stopped it on the west. I think our solution of the problem,
if we have any, lies in the question of management, and I am
rather loath to believe that even the chestnut is entirely doomed
in the State of Delaware, even where the infection is as general
as it is, as I believe,-I am optimistic in the matter,--:-that with
proper management, brought about with proper educational pro
paganda, we will be growing chestnuts in some manner, a great
many years hence. We have many chestnut plantations in our
State. We are not advising our growers to plant chestnuts for
nut culture, neither are we advising the planting of chestnut \
trees in our forests. But we believe t)lat, by cutting out dis
eased trees, especially the larger trees, as soon as their useful
ness passes, and putting them upon the market,-that is, when
the annual increment falls down below the amount of damage '
done annually by the disease,-that in this way, the disease may
be gradually eliminated, to such an extent, that in certain locali
ties, finally all the diseased cheStnut trees will have been taken
out, I believe, that there will still be left a number of chestnut
trees that have never taken the disease. By proper management
and by encouraging people to take out trees as they become dis
eased, I believe that in years hence, we will still find a great
many chestnut trees growing in our Delaware forests.

~ There is another point regarding infection, which I have
not heard spoken of here, that has come under my observation.
I have noticed that where hunters are allowed in young coppice
growth that a great many of the young sprouts are injured by
the shot, and that in areas infected by the chestnut disease that
every shot hole offers a point of entrance for the disease. Hunters
Should not be allowed in young chestnut coppice.

Having, as we do in Delaware, a number of chestnut orchards,
it throws a rather interesting light upon the question of drought
as a predisposing cause of the chestnut disease. Those orchards
are under cultivation the same as our apple orchards. They
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are not suffering from drought, neither are they suffering from
a scanty food supply. They are in good, thrifty condition. We
find that practically every chestnut orchard in the State is in-

~~ fected with the chestnut disease. In Delaware, at least, I am
( not inclined to belipn' that dl':mght pla~ any part whatever in

the chestnut disease prohlem.

THE CHAIRMAN: Is there any question?

PROFESSOR NORTON: I would like to ask if the blight is
equally bad on the Japanese chestnuts?

PROI"ESSOR McCUE: It woulu be rather hard to answer
that question definitely, because I do not know whether we have
any simon-pure Japanese chestnuts'in Delaware or not. We
have a lot of varieties called Japanese, but the probabilities are
they are natural hyorius with t.he American; yet we have found
infection in the so-called JapaJlI~!ole chestnuts the same as in the
American.

MR. WILLIAMS: What is Delaware doing to prevent the
shipment of infecteu stock beyoJltl the hOl'uers of the State?

PROPESSOR McCUE: 'Vith the permission of the Chair,
I will refer that question to the secretary of the State Board of
Agriculture, Professor Webb, who has charge of the nursery
inspection work of the State.

THE CHAIRMAN: Professor 'Webb, will you please inform
us what Delaware is doing to prevent the shipment of infected
nursery stock beyond the borders of the State.

PROFESSOR WEBB: I believe at the present time we have
no nurseries 'growing chestnut trees, but, if diseased chestnut
were found in them, the trees would be destroyed.

THE CIIAIRMAN: Marylanu. As one of the secretaries of
the Conference, we have present Maryland's State Forester, Mr.
l". W. Bealey.

MR. BESLEY: As far as the chestnut bark disease is con
cerned, I think all eyes are on Pennsylvania. Pennsylvania has
established, as it were, a great experiment station for the treat
ment of the chestnut bark disease, and we are all looking with

•
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a great deal of interest to the results which m~y be accomplished
through this work. I came up here for the purpose of listening.
I want to hear what has heen done. I hoped that we might have
some definite cases where the chestnut bark disease had been
eradicated from specific spots. It should be remembered at
this time that, Pennsylvania has only taken it up recently. There
has been less than a year's operation of the new law and of
course, we cannot expect very extensive results, but it seems to
me, and it has already been pointed out by a number of speakers,
that there is the necessity at this time of treating individual
trees and of keeping an accurate record of them, so that we will
know exactly what we may expect in the way of eradicating the
disease. Professor Clinton has spoken of certain diseased trees
that were cut out, and he mentioned the fact that the bark was
left on the stumps. We know absolutely tlhat where the bark is
left on the stump of a diseased tree, in which the spores very na
turally work down the tree we are pretty apt to find them around
the base; so, of course, we cannot consider that a very effective
way of treating the tree, or a fair test of the cutting-out process.
Wh~t we want to find out is where somebody has treated a tree, .( _
cut the tree out, theu destroyed the bark, and kept a record of
that for some years, two or three years, possibly, to see if there
is any recurrence of the infection. I was talking with Dr. Met-
calf sometime ago along that line and he says that, in the vicinit!
of Washington, they have for the past two or three years carried
on a rather extensive campaign for the detection and eradication
of the disease, and I think I am correct in the statement that he
has located certain spots, cut th~ disease out, and there has not
been a recurre~ce of the diseaR<'. I Rhoulrl much prefer to have
that statement come from Dr. Met.<'alf, or somebody from the
Bureau of Plant Industry; hut, if that is the case, this Confer-
ence ought to know about it, because it seems to me there is a
ray of hope there that we may be able to combat this disease.
There is, of course, 88 shown by this Conference, a general in
terest in this bark diseaRe, and I cannot help but believe that a
Conference of this sort is ~oin~ to lpad to very productive re
sults. The interest in Maryland is a very important one. We
realize that it is necessary for ns to do something now, if we are
going to do anythirtg at all. We find that the disease has spread
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over the eastern and northeastern sections of the State. Per
haps one-fourth of the State has been generally invaded. Prob
ably about five per cent. of the chestnut trees in the area is lost
up to the present time, and I may say this is based on an investi
gation of last summer to determine the extent of the damage
caused by the chestnut bark disease in Maryland. I might say
also that this investigation was prompted, at least, by the very
excellent example that we have in Pennsylvania, because we felt
that we might use it as data, not only for the State of Maryland
in trying to control the chestnut bark disease, if it is possible to
do so, but for other States in co-operation with the State of Penn
sylvania. 'We found that the amount of damage up to the present
time was about thirty thousand dollars, that is, the stumpage
value of the chestnut trees, and in the area of infection that the
stumpage value of the chestnut was something like six hundred
thousand dollars. The disease appears to be spreading very
rapidly. The total stumpage value of all the chestnut in Mary
land is something like two million dollars. So, if there is some
way by which we can control the chestnut bark disease, it is
going to mean a great deal to the forest interests of the State.
What we propose to do,-and we have already started the ma
chinery going, but the results of this Conference are going to
determine very largely the manner in which we are going to
press that,-we thought it might be possible, by establishing
a sort of dead line just outside the area of infection to prevent
the spread of the disease. Now I do not know whether that is
practicable or not, but it seemed to be the only solution offered
at the time, and in carrying 011t that idea we have introdu('ed a
bill, whi('h is practically a copy of the Pennsylvania law, into
the Legislature of Maryland, now in Hession, carrying a small ap
propriation for the purpose of putting this work into operation.

Now we have had several people speak about the management
of the chestnut as being perhaps the solution of the difficulty.
It seems to me that where a man has the chestnut bark disease
in his woods, it would be simply commonsense business policy to
cut out those diseased trees and utilize them wherever possible,
and I think we can depend on the individual land owner to do
that. Now whether it will be possible for us to go much further
than that in recommending the prompt cutting out and utiliza-
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tion, where possible, of the diseased chestnut trees, I am not pre
pared to say. I doubt whether it will be possible to go any far
ther than that, but it seems to me, outside of this ar~ of general
infection, if we can establish a sort of quarantine zone beyond
which we can protect the rest of the chestnut trees in the State,
that the work will be well worth while, and that is the line along
which we are proceeding at the present time. Now as to the
question of management, I think that simply by cutting out dis
eased trees and. by a coppice management of the chestnut, I
do not see how that is goin~ to eliminate the disease, because we
know definitely that the stumps are more apt to be diseased, and
this infects the sprouts as soon as they come up. I have seen
that time and time again over the State of Maryland, that those
sprouts become immediately diseased, and the whole tree dies
very quickly. What has been done has furnished the basis of
the proposed work, and I hope that we will be able to_evolve from
this Conference some definite programme, which other States can
adopt with some hope of ultimately controlling the chestnut
bark disease. I realize that it is a very big proposition, and we
are not going to do it all at once; but I think by concerted action
8.nd a definite policy, we will certainly be able to limit the de
strnction by this disease, which has already done such an im
mense amount of damage in the nortbern States. (Applause).

THE CHAIRMAN: Are there any questions?

MR. BRAUNBERG, of Pennsylvania: Are those approxi
mate figures you gave of the damage already occurring in the
State of Maryland to the chestnut trees? You made an approxi
mate estimate of the dama~p to the cheRtnut trees, also an ap-,
proximate estimate of the value of the chestnut trees. May I
have those figures?

MR. BESLEY: The present damage was estimated at fifty
thousand dollars, based on a stumpage basis, and the total stump- .
age value of the chestnut in Maryland is about two million dol
lars.

THE CHAIRMAN: Mr. Detwiler will comment on one point .
raised by Mr. Besley.



172

MR. DET"VILER: ..Mr. Besley asked for some uefinite facts
concerning the efficiency of the cutting-out method. I have
some facts, which are not conclusive, but may be of interest.
Mr. Peirce, Secretary of the Commission, cut several hundred
trees on his property, uear Ardmore, last year. The stumps were
barked to the ground and the sprouts came up abundantly.
Two weeks ago I sent one of our fields agents to investigate thor
oughly, and he reported being unable to find a siugle sprout dis
eased, and those sprouts are now a year old. It may be that
after two years they will he diseased, but at the present time
they are still sound.

TIlE CHAIRMAN: Virginia.

DR. H. H. HEED: 1\[1'. Chairman: The Experiment Station
has studied the chestnut. blight in a small way, since we have
had, up to the present time, very little complaint of diseased
chestnut in the State. We have heard, though, from several
here at this meeting, that there are a few centres of infection in
the State. We know the disease is present just across the Poto
mac from Washington, and we know it is present in Bedford
county, at Pontella. 'Ye have reports, however, which have not
been fully verified, of the disease in Albemarle county and also
in Henl':co county, near Richmond. I went over the last named
territor..... with Dr. Metcalf last fall, but we were unable to find
the dispuse in the field. We have, however, in the State, a dis
ease which has exist,pd for ahout twenty years and has caused a
very cOllsiderable destruction of chestnut timber, south and
past of Lyncllburg. I visitl>d this region about ten days ago
and found there a fungous disease, of which we have not yet been
able to det~\rllline the exac't Ilatllrp. Rome of tIJ(' gentlemen who
ar(' Iwre have found tllC ninporthc fllngu!'l near r..ynchbnrg. If
the niaporthe f111lgtl!'1 haA be('n there for tllC last twenty ypars,
it is pvident that it is acting somewllat differently from what
it is"acting in the North. ·We have this question under observa
tion. Tile diseased areas are at present confined to the Piedmont
district; none has been rc>ported from higher elevations in the
Blue Ridge or Allc>gheny mountains in the Rtatp. There is a
bill before the Legislature now in session, asking for a small ap
propriation to be used against this disease, which will not per-
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mit of any extensive eradication, but we hope to nse it in getting
a good survey of the damage which has already been done and to
get a basis for future recommendations.

THE CHAIRMAN: Are there any inquries regarding the
situation and methods in Virginia? The next State is West Vir
ginia.

PROF. GIDDINGS: I will make my remarks brief, becanse
we have done but little in West Virginia in regard to it. So
far as we actually know, there were three infections in West
Virginia. Those were scattered through the State; one in the
central part, one in the northern part, and one fairly well south
in the State. One of them came from nursery stock. The tree
was purchased from a nursery, set out by a lumber man, and he
discovered that there was something wrong. That tree has been
destroyed. One of the other diseased areas, in the northern
part of the State, we believe has been destroyed through lumber
ing operations which have been going on there, as I understand
the infected trees could not be found last fall. We undoubtedly
have more of the disease, pspel'iall.y along the northern border
and near the Pennsylvania line, as there is considerable infection
in the southwestern portion of that Atat.e. We hope to get some
work done during the coming season. I know that a number
of interested parties will make a very strong effort to have at
least a small amount of careful work done in West Virginia to
determine the prevalence of the disease in certain sections of the
State. We cannot hope to do much, but our Legislature will
meet a year from now and if conditions warrant, there will, I
am sure, be no trouble in securing funds to continue the work.
The possible losses in "Test Virginia are considerable. I have
secured several estimates as to the chestnut stand in the State.
One firm which is reported as doing the largest lumbering busi
ness in the State, dealing in timber land and well acquainted
with the subject, places the present stumpage at ten billion feet.
As proof and in support of their statement, they gave me reliable
data in regard to the chestnut stand in some regions of the
State. A stumpage value of '2.50 per thousand, which they
quoted, would make twenty-five million dollars for the chestnut
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in West Virginia, and certainly some effort will be made to deter
mine the extent of infection and the best methods of handling
the disease in the State.

MR. BESLEY, (acting temporarily as Chairman): Are
there any questions to be asked Professor Giddings? The next
is Ohio; is there anyone to represent the State of Ohio? (No re
sponse).

North Carolina. Is there anyone to speak for North Carolina?
(N0 response).

We will next hear from Tennessee.

MR. J. W. 1·'ISHER: Mr. Uhairman: As far as I know,
there is no infection in Tennessee. 'Ve are extremely interested
in the matter, because we have such a vast area of chestnut forest,
and a very large amoullt of it is the original forest. We have
very far-sighted Congressmen down our wa~ who have been for
tifying, or are about to fortify, us against such infection, by hav
ing a bill passed through Congress appropriating one million dol
lars, to establish forest reserves in western North Carolina and
eastern Tennessee, known as the Appalachian Region. Just last
week the Government purchased eighty-five thousand acres Dear
me, in eastern Tennessee, for a forest reserve, and will continue
to purchase large areas, so that 'we will have the backing of the
Federal Government in the fighting of this disease in the future.
I shall, however, call the personal attention of the Governor tn
this matter, so that we may take it up ourselves, as a State,
and I trust that, when the matter comes to our attenion per
sonally, we shall have Home means that will help to battle with
the disease, if it should occur. I am very much interested in
listening to these discuHSiolls, and I think I shall go home very
greatly profited. As I am a tanner and an extract man, I am
personally and financially interested in the prevention of any
loss of chestnut timber. I might say to you, for your information,
that a large number of the trees in our country are very old.
The Federal Government inspectors who have heen in those'
forests have placed the age of those trees from two hundred to
four hundred years, and some of them range as hi~h fiS eight
feet in diameter,-immpnsp trees. The arPA is so lar~e and the
chestnut timber growin~ FlO thic'kly that it nffec-ts I1S, or WOI11.-1
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affect us, vitally in a number of directions. The water supply
or water sources will he vitally affected if this disease should
get the better of us and cover very much of our vast territory.
I assure you that none of you are more vitally interested in this
matter than the people of Tennessee, for the great reason that
we have so much chestnut.

THE CHAIRMAN: Is there any inquiry from Tennessee?
The next is Canada, Dr. Gussow.

DR. H. T. GUSSOW: I do not think I need to take up the
time of the meeting this morning. r have already expressed my
observation that the disease is not present in Canada, and that
we have very few chestnuts. I have come here to profit by your
information, which I al,Il grateful to say, I have been able to do.

THE CHAIRMAN, (Mr. Pearson): The Chair committed a
slight error in suggesting that President McFarland would be
available to make suggestions regarding seeing the city. He
should have mentioned 1\11'. Bell, who was mentioned by Presi
dent Md'arland, and who will be available after this meeting.

I have heen requested to make the following announcement:
Please inform this meeting that a good photographer will be at
the main entrance immediately after adjournment to take a grOllP
photograph,-at the main entrance where the statuary is. The
size of this will be 11 x 14 and the price one dollar per copy
for those who desire to get copies. It is urged that each one iN

at once to the main entrance, so as to be in this photograph,
whether you choose to buy it or not.

Deputy Commissioner Williams will present a communication
from the President of the United ~tates.

MR. WILLIAMH: The following letter accompanied by cer
tain documents, has just heen received by Governor Tener, and
I am requested to present it to this meeting:

"White House, Washington, February 19, 1912.
My dear Governor:

I herewith enclose a communication from the Secretary of
the Department of Agriculture, in which he gives all the infor-
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mation which is available in his Department upon the question
of the chestnut bark disease which is to be considered in a pub
lic meeting in your capital to-morrow.

I hope that this communication may contain certain informa
__~. tion of value to your people in fighting this very destructive

enemy of one of our most beautiful trees, and you have my very
earnest sympathy in .your efforts to accomplish the desll:ed. end.

Sincerely yours,
(Signed) W. H. TAFT."

(Applause).

MR. WILLIAMS: This is accompanied. by a letter of Secre
tary Wilson, transmitting the information requested by the
President, a copy of Bulletin No. 467, and a statement of the
present status of the chestnut bark disease, signed by William
A. Taylor, acting chief of Bureau.

It was moved and seconded that the communication be re
ferred to the Committee on Resolutiolls.

The motion was put and carried.
The letter of Secretary Wilson, referred to above in the letter

from President Taft, is as follows: .
"Department of Agriculture,

Office of the Secretary,
Washington, February 19, 1912.

Dear Mr. President:
Our experts in the Bureau of Plant Industry have given the

chestnut bark disease situation much attentioll for some timt~

past, and are convinced of the urgency of the present situatiou.
They have prepared the inclosed memorandum which indicates
the present status of the chestnut bark disease and the import
ance of prompt action, if its further spread is to be prevented and
serious loss to the people of the entire Appalachian region is
to be averted.

Sincerely yours,
(Signed) JAMES WIJ-,SON,

Secretary.
To the President."
The communication referred to in Secretary Wilson's letter

to the President, indicating- the present status of the chestnut
bark disease, is as follows:
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United States Departmcut of Agriculture,

Bureau of Plant Industry,
Office of Chief of Bureau.

Washington, D. C., Ji'ebruary 19, 1912.

MEMORANDUM FOR THE SECRETARY.

Regarding present statu8 of chestnut bark disease.

This disease, which was first recognized as serious in the
: vicinity of New York Cit,}' in 1904, appears to have been present

on Long Island as early as 1893. Its origin is unknown, but
there is some evidence to indicate that it was imported from
the orient with the Japanese chestnut. In southwestern Con
necticut, southeastern Ne:w York and northeastern New Jersey
a majority of the chestnut trees are already dead from the bark
disease. Outside of this area in western Connecticut, eastern New
York, western New Jersey, southeastern Pennsylvania, northern

'-,
Delaware, and northeastern Maryland the chestnut trees are
practically all infe,c ted. Outside of this area froUl the northern
border of Massl1ehusetts and from Saratoga county, New York,
southwestward to the western border of Pennsylvania and the
southern border of Virginia, scattering areas of infection are
known to occur and may be expected at any point. So far as is
known the disease is limited to the true cllestnuts and chinqua
pins. It is not certainly known to occur on oaks, beeches, horse
chestnuts, or other forest trees.
. The bark disease appears ultimately to exterminate the chest
nut trees in any locality which it infests. The financial loss
from this disease in and about New York City was estimated
three years ago at between five and ten million dollars. A couser·
vative estimate made in 1911 by the experts in the Bureau of
Plant Industry indicates a loss in the states infected, up to that
time, of twenty-five million dollars. The heaviest damage thus
far has been to chestnut trees in localities where this species
is grown chiefly for ornamental purposes, rather than for lum
ber. }t has now reached a point in its spread where the entire
chestnut timbf>r belt of the United Atates, comprising portions

]2
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of the States of Maine, New Hampshire, Vermont, Massadill·
setts, Rhode Island, Connecticut, New York, New, Jersey, Pelln
sylvania, Delaware, Maryland, Virginia, West Virginia, Ohio,
Indiana, Kentucky, Tennessee, North Carolina, South Carolina,
Georgia, Alabama and Mississippi are likely to become involved.
As the disease is spread from tree to tree by spores of the fUll
gus which causes it, the spread is usually rapid after a single
tree in a locality is infected.

There is evidence that the spores al'e spread through short dis
tances by rain; through longer distances it appears possible that
it is spread also by birds, insects and rodents, such as squirrels.
The disease is carried bodily for considerable distances in tan
bark and in unbarked timber derived from diseased trees. It
is also frequently transported on diseased nursery stock.

No method of immunizing individual trees is yet known and
no method of treating or curing them when once attacked is
certain in its results. This being the case, so far as the chestnut
forests are concerned, the only practicable method of dealing
with the situation is that of prompt location of isolated centers
of infection in advance of the main line of tile disease, coupled
with the prompt cutting out and destruction of such scattered
diseased trees. This method has been tested sufficiently to ill
dicate that it is practicable to control the disease where the

,I situation is effectively attacked before a general infection has
resulted. In addition to this it may be found necessary to es
tablish an immune zone by destroying all chestnut trees, diseased
or healthly, in a belt ten to twenty miles wide, or possibly lesl(!,
in advance of the main area of infection, with.a view to harring
its progress. A regional quarantine of chestnut products likely
to move from the area of complete infection to protected terri
tory may be found necessary. This is now a subject of con·
sideration in the investigations that are under way.

The disease having already done much damage in eastern Penn
sylvania and northeastern Maryland, hut not having appeared
to a destrnctive extent in the states farther south, it is peculiarly
important at this time that effort he made to stay the progress of
the disease before it reaches the heavily timbered chestnnt areas
of Maryland, West Virginia, Virginia, and the mountain re¢ons
farther south. The fact that the State of Pennsylvania has fit)-
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propriated $275,000 for the eradication or control of the disease
within its borders is an indication of the importance with which
the matter is regarded there. Congressional action with a view
to making possible effective co-operative effort to control the
disease by Federal authorities in co-operation with the authori
ties of the several states interested, before it is spread to a point
beyond control, appears to be of the utmost importance.

Very truly yours,
(Signed) WM. A. TAYLOR,

Acting Chief of Bureau..

NOTE.-The accompanying document sent with the Presi
dent's letter, "14'armers' Bulletin, No. 467," is not reprinted here
in, but may be obtained without charge upon request, from the
United States Department of Agriculture, WashingtoI,l, D. C.
This Document is entitled "The Control of the Chestnut Bark
Disease," by Haven Metcalf and J. Franklin Collins. Issued
under date of October 28, 1911.

THE CHAIRMAN: The programme now calls for coming to
gether at two o'clock, and the first paper will he by Dr. Hop
kins, on the insect question. No one can regret more than the
Chairman that the general discussion has been crowded out this
morning. Would it seem wise to begin our meeting this after
noon at a quarter before two, in oruer that we may have a little
more time?

MR. WILLIAMS: I make that motion.
The motion was seconded and duly carried.

THE CHAIHMAN: I am asked to announce that the pro
fessional foresters,-all professional forester~,are invited to meet
in this room at 1.30 P. M., fifteen minutes before our meeting
time, for some general purpose.

MR. WILLIAMS: I wish to anpounce that the Committee on
Resolutions will meet in the House Caucus room, immediately
beneath this chamber, after adjournment, this morning.

The Chairman announ('erl tllat the Convention stood in re
cess until 1.4-5 P. M.
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AFTERNOON SESSION.

Wednesday, February 21, 1912, 1.45 P. M.

THE CHAIRMAN: The meeting. will please be in order.
We are to have first this afternoon, a paper by Dr. A. D. Hopkins,
who is in charge of forest insect investigations, Bureau of Ento
mology, U. S. Department of Agriculture.

DR. HOPKINS: Mr. Chairman: I regret exceedingly that
the insects are interfering in this trouble, and making more· of
it. Heaven knows they are making enough trouble of their own
all over the country. They are killing the merchantable sized
pine in .the Rocky Mountains and on the Pacific Coast at a
greater rate than that by fire alone. They are killing the pine
in the South. They are killing the hickory, they are killing tt: ~

oak and the hemlock, and now they are interfering in this dis
ease. They are also killing chestnut on their own account.

Mr. Chairman, I have two papers here, both about the· same
thing. One is an abstract which will take about ten minutes;
the other is the whole paper, which will take about half an hOHr.
I presume you would like to'lave the ahstraet, whieh will take
less time.

THE CHAIRMAN: I presume it would be better to give us
the abstract, and then, if there is more time available, let it
be spent in general discussion. Will that meet with your ap
proval'!

DR. HOPKINS: Yes; that is what I intended to do.
Dr. Hopkins read the following paper:
While the history of the discovery of the chestnut blight dis

ease and its spread from a local to an interstate problem is well
known and much interest is rnp.nifested in the suhject, the history
of extensive dying of chestnut from various other causes is not
so well known.

When we review the history of extensive dyin~ of chestnut
during the past half century in MissiRsippi, Telll) ('RSf'e, Georgia,
South Carolina, Nort.h Carolina and Virginia, it iR RHrprising
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that there are any living trees left. In fact, there are not many
left in some sections of these States where the tree was abundant
and healthy fifty years ago.

It appears that there are a number of agencies of destruction
other than this new chestnut blight disease, and that these agen
cies -have been in operation in the area affected by the disease 8.8

well as in areas where this disease is not known to occur. There
fore, they must be taken into consideration and investigated
before the problem of protecting the chestnut ca:n be solved.

There appear to be other diseases and we know that there are
insects which have been directly or ~ndirectly the cause of the
death of a large percentage of the chestnut over extensive areas.

One species of insect, the two-lined chestnut borer, is perhaps
the most destructive insect enemy. It has been investigated
and methods of controlling it determined and demonstrated,
and there is no lack of published information on the subject.

There is also a combination of insects and the chestnut blight
disease. Investigations by forest pathologists have revealed the
fact that the spores of the chestnut blight find their way into the
living bark through some wound and that the majority of such
wounds appear to be caused by bark-boring insects.

Recent investigations by forest entomologists tend to verify
this general statement, and that a large number of species of
insects are involved.

Inasmuch as the insects make a primalJ7 attack and the dis
ease is largely dependent upon insects to continue its destructive
work, it is also plain that we have41n insect problem of perhaps
equal importance to that of the blight. itself.

It if! also plain that this interrelation of insects and disease
presents a new awl complieated problem which will require a
great (leal of exact seicntitic rcseard} lIy the foreRt entomologists
and the forest pathologists before we shall be warranted in ar
riving at definite conclusions, or in giving specific advice on
methods of control and prevention.

Considerable work has already been done on the general sub
ject of chestnut insects by the West Virginia Agricultural Ex
periment Station and the Bureau of Entomology of the U. S.
Department of Agriculture since 1893. The published and un
published records of these studies show that three hundred and
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fifty-four species of insects were found to inhabit the chestnut.
-----==, 'Ve find that other observers have recorded one hundred and

sixty-four species. By eliminating all duplications, the total
is four hundred and seventy-two. So you see that the chestnut
is pretty well inhabited by insects. This is only a beginning.
There are many more insects to be found on the tree and a great
deal to be learned about them as a basis for practical conclu
sions and action. A more specific and comprehensive study of
chestnut insects is now heing carried on under a special project
of the Branch of Forel'!t IllI'leets of the Bureau of Entomology.
This investigation will be extended into all parts of the country
where the chestnut is, or has been, an important forest tree, and
especially in those States and sections where the people represent
ing the private, municipal, and State ownership manifest a
special interest in this phase of the problem. 'Ve are assured of
the co-operation of the Commission and other State officials in
the work carried on in Pennsylvania and we hope to have the
co-operation of other States in any work done within their boun
daries.

PO"18ibiUtie.~of Control.

You will note that I am not discussing the control of the dis
ease, because I do not pretend to know anything about that, but
that, as the insects are related to the trouble and the primary
cause of the wounds, we must consider control of the insects as
a primary measure.

In the consideration of the possibilities of controling depre
dations by the inseC't8, it may he stClted that under c(>rt<lin ('011

ditiolls of public interPKt. with facilit.ies for utilizat.ioll of the
affected produd, and with a knowledge of the fUlldaIllelltal faeil'!
and prindph'K rdat ill~ to til(' (IPIH'p(}ators and t.heir ('olltrol,it
is entirely possible alld aK il husill~s propoRitioll it will pay.

On the other halld, it. has heen forcibly demollstrat,(·u in a
number of cases that have come under our observation that any
direct attempt to combat an insect depredator without a know~

edge of essential facts and principles will result in failure and
a waste of energy and money. It bas been shown that a few hun
dred dollars expended in practical application after the essen
tial facts lilive been determined will accomplish more than many
thousands of dollars expended without such knowledge. In
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other words, practical application must follow and not precede
scientific investigation and expert advice, just as legislation for
the control of forel:!t insects to yield good results must follow
and not precede education on the principles and methodl:! of con
trol.

The steps toward the successful protection of forest trees from
their insect 'enemies are:

1. Investigations to determine the essential facts about the
principal insects which are capable of killing the trees.

2. Concentration of the investigations on the most import
ant species to determine 'their seasonal history and habits, and
the most economical and effectual methods of preventing serious
depredations by them.

3. Di8semination of authoritative information on the essen
tial facts and prinriples of control and prevention, by means
of circulars, press notices, lectures, special field instructions, and
field demonstrations.

4. Practical application of this information by the owners
of affected and threatened timber, under u strict adherence to
the' recommendations.

I might pause at this point, to make it clear, that we are con
ducting now and have conducted a number of practical demon
strations to prove that our recommendations will work, and we
have proved it in a number of rases. In one case last summer,
involving the cutting of over twenty thousand trees, over a very
large area in Oregon we demonstrated the practicability of con
trolling one of the worst insect enemies of western forests. In
one locality in Montana over tpn thousand trees were cut by
private owners, slllall ownerli. Tlw,v eut the timber and worked
it into fuel and blll'llprl it dUl'ill~ the winter and stopped insect
depredations which had heen ~oing on for twevty or thirty years
and killing an enormous amouut of timber. The timber stopped
dying the next year. I had a letter informing me, just before I
came here, that over one hundred Indians were cutting and bark
ing timber according to our recommendations in an Indian reser
vation in eastern Montana. This is a demonstration project, and
the Indians are so much interested that they have authorized the
expenditure of ten thousand dollars, and they are cutting the
timber and barking it themselves. This, we believe, is almost
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certain to be a success, and we will be prouder of it .than any-
thing else we have done, because it shows that, if the Indians can
do it, anybody else can do it.

Continuing my paper, in conclusion, I want to say that in
our general investigations and practical demonstrations, we have
recognized that the State and Federal governments can render
the greatest service through investigations and the dissemination
of information and that it is the owner who should make the
practical application. Therefore, this chestnut problem is the
people's problem and especially that of the people who are owners
of valuahle natural or cultivated growth. It seems to me that the
(.nly way the successful protection of the chestnut resources of
the country can he hrought abont will he through individual and
co-operative action hy the owners. They are the ones to be <li
rectly henefited, financially and otherwise. I am sure that, as a
rule, they are anxious to do everything they can afford to do,
if someone will show them how and demonstrate to them that, as
a business proposition, it will pay. They will then not only try
to protect" their own timber but they will realize that there il'l
a common interest involwd and will be impelled to help their
neighbors, their county, and their State.

I have some photographs here which I took in 1903 in North
Carolina, showing the extensive dying of chestnut there. The
chestnut, practically dead as far as you could see in every direc
tion, the white, barkless trunks appearing as ghost trees in the
forel!lt. I have also a list of the insects found on chestnut, which
of course you do not want me to read.

THB CHAIHMAN: Dr. Hopkins has SOITW photographs here
illustratin~ Rome of till' insect pests, and I am sure he will he
glad to show them to those who are intel·est.ed, after this Hession
is over. The paper of Dr. Hopkins is open for discllsFlion. I
know he will he glad to answer questions that may arise pertain
ing to the relation of the insects to the chestnut bark disease, or
any other questions that may come up in relation thereto.

DR. MURRILL, of New York: I would like to ask Dr. Hop
kins llOW far these beetles which attack the chestnut have been
known to go from tree to tree in a forest?
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DR. HOPKINS: That is not known. We have no way of
determining how far they will go. But they have wings and can
fly. There is no reason why they should not go long distances.

DR. REED, of Virginia: I would like to ask how many of
these insects are borers in the chestnut that would inflict any
wound in the bark which would be large enough to allow infec
tion by a fungus?

DR. HOPKINS: There are a number of insects which may
cause wounds which will give entr.lllce to the spores. When the
insects hatch from the eggs, they are almost microscopic; there
fore, the burrows made going into the bark will hardly give en
trance to the spores unless there is a tiow of sap from these small
wounds, which sometimes happens. My obl!lervation in Virginia
and the section south of Washington indicates that there is a
disease, possibly a bacterial one, which does get into these minute
wounds, on account of a small amount of the sap oozing out,
and in that way it works into the cambium. This is only a pos
sibility which has been RU~g'pstl>d time and time again tome by
my observations; perhaps it acounts for the fact that great num
bers of dead trees ill the South, do not show any traces of insects.
1,'he trees die and the bark falls off and yet they show no evi
dence of insects. Of course, the majority of dead trees do show
such evidence. We have had a man down in North Carolina in
1903·1904 studying the insects, and trying to determine the cause
of the extensive death of the timber in that state, and there was
no doubt that a great many of the trees were killed by insects,
but that insects were not the cause of all of the trouble.

DR. REED: Is there allY part of the tree which is invariably
attacked by these insects, or doe!'! it occur generally on the
tree?

DR. HOPKINS: The principal point of attack, the most vital
part of a tree, is the middle trunk. 'We have found, in the study
of insects which kill trees, that they attack the middle portion
of the trunk. They girdle the tree at that point. The two
lined chestnut borer does this especially. Other insects attack
all parts of the tree inclnding the leaves, and some of them are
associated with the chestnut blight, as has been determined by
Mr. Craighead, who has heen carrying on work under my instruc
tion here in Pennsylvania.
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~IR. BARRUS, of New York: I would like to ask: Is there
any case where the larva of the insect is fonnd under the bark,
and the mycelium of the fungus is found' radiating from the
burrow of that insect? I would like to know whether that is
known to Dr. Hopkins, and whetlwr that means anything rela
tive to the spread of the disease? Would it be possible that tll~

spores of the fungus were deposited at the same time the insect
was deposited there in the egg, and a mycelium growth had gone
011 parallel with the development of the larva?

DR. HOPKINS: That is a problem yet to be solved. It is
a problem in which we will have to co-operate with the forest
pathologists. Weare studying that feature of the problem. We
:find insects undoubtedly associated with the disease. We find
them going into the perfectly healthy bark of some trees and we
find the disease following them. We find also that insects go
into the healthy bark or other trees, and the disease does not
follow; so that it is one of the complex problems to be worked
out. I think· it is absolutely necessary to work out a few of these
problems before we can do much towards control. I think it will
save money. 'Ve certainly ought to know something abo~t what
we are doing.

MR. BARRUS: A number of articles have been sent in for
identification, reported as the work of insects which had not
worked in healthy trees, and I wondered whether it was meant
by that whether those insects would work on a tree after it had
lost a certain degree of vitality, even before the tree had died.

DR. HOPKINS: It depends on the species. There are very
few people who can recognize the different species of insects in
the larval stage. We have specialists working on this now. The
identification of species from the larval stage is something the
general entomoligist cannot do. Any assumption, from the larval
form alone, that certain insects will do so and so, is mere guess
work. Some species of insects will bore in the living bark. Others
can not possibly exist in the living bark but must bore in the
dying, dead or decaying bark. There are many species, as this
list shows, over four hundred and seventy-two species, and out
of those there are only a very few which attack perfectly healthy
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trees. So that the others live in various ways. If a lot of in
sects is found in a diseased tree, we must know which of these are
the insects that attack the living- bark and which come in after
the bark begins to die, or after it is dead, and whether or not any
of them can carry spores after they transformed into the adult
stage and come out. I doubt whether the relation of insects is
as important a factor as has been suggested, because as a rule
when insects develop to the adult or winged stage, and emerge
from the bark, they flyaway very quickly, as if to escape some
enemy. They do not as a rule crawl about over the hark before
they fly.

MR. W. HOWAnn HANKIN, of Ithaca, New York: Can you
tell us whether in your estimation, the I..eptura species of horer
precede infections of the hlight, or follow it?

DR. HOPKINS: That is a problem we are working on, hut
we are not ready to form an opinion on it. It will require a sum
mer's work before we can state definitely just what relation they
have to the disease and the dying of trees.

MR. RAKKIN: I would also like to ask the Doctor if he is
acquainted with some chestnut trouble in Otsego county, New
York? There is a lot of chestnut dying in that locality from
what I took to be insect trouble.

THE CHAIRMAN: Mr Rankin calls attention to apparent
losses caused by insects in Otsego county, New York

DR. HOPKINS: The matter has not yet come to my atten
tion.

THE CHAIRMAN: Are there further questions?

PROFESSOR CLINTON: 1 would like to ask Dr. Hopkins if,
during the past few years, the inspd troubles of trees in general
have been on the increase or decrease, over the previous ten or
fifteen years?

DR. HOPKINS: I have been studying the subject in rela
tion to dying timber for the pust twenty years, or since I started
to study forest insects, and the question of climate has been onc
to which we have given considerable attention; because every
time trees start to die someone comes up and says they are dying
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from drought, or if it is a wet season they claim they are dying
from wet weather. We have demonstrated conclusively, I think,
that insect troubles do 1I0t depend on dxought. In fact, the
most destructive insects work better under moist conditions.
So far as the relative abundance now and formerly is concerned,
it is the habit of all destructive insects to be very destructive for
a series of years and then practically disappear. This is, under
natural conditions they go in waves. There is no particular
period, but whenever the conditions, whatever they may be, are
favorable for their rapid increase, and their enemies are not
present in numbers, they start another invasion and sometimes
kill off nearly alLtheir host trees. The most striking example
of the complete extermination of an insect throughout a vast
area was in 1893. In 1.891 and 1892 the pine througllOut West
Virginia and Virginia was dying at an enormous rate. We
found that it was being killed by the southern pine beetle, which
was threatening the total destruction of all the timber in those
two States, and did kill from seventy-five to eighty per cent. of
the best merchantable timber. In the ~inter of 1893, ill January,
it was twenty-five degrees below zero in many sections in ·this
area. The next spring when we went into the woods to continue
our investigations; we found all of the broods of this beetle dead,
and as we continued the investigation we found them dead all
over the area. Since that time to the present, there has not been
a single specimen of that beetle found in the area mentioned.
This is an example of climatic influence. If we could have some
thing of that character come along and clean out the chestnut
blight, it ","ould settle all this trouble; but we can not depend
on such things to happen. This killing of the southern pine
beetle by cold was due to the fact that it is a southern insect
which had worked its way northward during mild seasons, so
that when the extrcmfl' cold came it was exterminated. This
cold did not kill any of the local insects that were working in
the bark with it. The same insect is now threatening the de
struction of the timber throughont the sonthern States. Oilr
work in the south during the past summer has led to the exten
sive cutting of infested trees by the owners in carrying out onr
recommendations, and I think the heetle will he controlled.
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THE CHAIRMAN: You will all be pleased to know that
Governor '.Cener very willingly accepted an invitation to come in
and say a few words this afternoon before our final adjourn
ment.

This morning, after considerable labor, we formulated some
rules to govern a discussion that never occurred. It occurs to
the Chairman that it might be well to open up the subjects of
the morning session, in connection with the one subject pre
sented this afternoon, under the rule adopted this morning and
continue along that line until the Committee on Resolutions is
ready to report. If no objection to that proposal is made, it will
he understood that it is the wish of the Conference so to pro
ceed, havin~ the paper presented by Dr. Hopkins and the papers
presented before us tlJis morning for discussion 011 a three-·
minute rule.

DR. :MICKLI~BOnOUUII, of Brooklyn: :Mr. Chairman and
Gentlemen: I have given some four years of study, more or less,
to this fungous disease causing the death of the chestnut. trees.
A great many of you have seen the pamphlet which I wrote for
the State of Pennsylvania. I am indebted for my first knowl
edge of this subject to the gentlemen just in front of me, Dr.
Murrill, of New York. My attention in 1907 was called to it in
Forest Park in Brooklyn. Let me say a word or two to those
who are using the microscope. I think perhaps one or two errors
may have been stated here, and I want to call attention to the
spores that are developed by this fungus, the Diaporthe para
iHtica.

This fungus produces four kinds of spores. The two most
abundant and generally found are the sac spores in the winter
stage and those other spores in thread masses called conidial
spores, and which are present in the summer stage. Besides these
there will b(' found in some specimens, numerous small spores
(or cells) which are developed in a flask or perithecium called
a spermagonium. These very minute spores (or cells) of the
spermagonium are called spermatia. Besides being very small
they possess great motility. There is a fourth kind also de
veloped in a flask or perithecium which is called a pycnidium.
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The pycnidial spores (or sporules) are from two and a half to
three times the length of the conidial spores. The sporules are
borne on pedicels and are not contained in sacs as are the winter
spores. A pycnidium may properly be called a stylosporous
perithecium. These four kinds of spores, vary in size and are
of a different origin. The condial spores are the only kind not
produced in perithecia or flask-shaped bodies. The conidial
spores are borne on filiform, simple hyphae. The sac spores
are called sporidia, the thread mass are conidia, the minute
spores (or cells) are the sjJcrmat-ia., and the pycnidial product are
the sporules.

THE CHAIRMAN: Doctor, 1 think I will have to ask for
. unanimous consent, because we have now gone to the limit of our

rule.

DR. MICKLEBOROUUH: I would ask consent that I may
be able to present a statement that I think is of some importance
in the work which I have been doing just lately.

THE CHAIRMAN: Can you give us an idea of the time?

DR. MICKLEBOROUUH: I will take just a few minutes.

THE CHAIRMAN: Dr. Mickleborough asks unanimous con-
sent that he proceed for a few minutes to complete this state
ment. It seems to be necessary to ask that, because we are work
ing under a rule. Is there objection? If not, the consent is
given.

DR. MICKLEBOROUGH: I will take up the other feature.
I have had under consideration all forms of sprays and cutting
and things of that kind, and have examined the cuttings in many
parts of New York State and also in Pennsylvania. I want to
make this statement, not to produce any sensation or create any
false impression: Within the last five months I have had as
sociated with me in this work an experienced bacteriologist, and
last Friday I called upon my aRsociate and I asked him to give
me the language that I might use as to what we had accomplished
up to this time in trying to find an entirely different remedy for
the chestnut tre~ blight. I will read you the words that he ap
proved of last Friday; that was February 17, 1912:



191

"The work has advanced sufficiently to state that temporary
immunity is assured to a certain degree." That means over
certain areas and over smaller things with which we have had
to deal in the bacteriological laboratory. "And spore develop
ment in affected areas has been arrested."

Now we have started out largely with the idea that dog will
eat dog and that we ",ill have to meet this from the bacteriolo
gical standpoint. I do not know; and I do not promise success.
"We are going ahead with this work and many experiments will
have to be preformed this spring. I am not sure that we are
going to be successful, anI I am not going to tell you whether it
is going to be a toxin or an anti-toxin, as we might call it, or a
serum which can be used.

MR. STEVENS: This is a very interesting paper and we
enjoyed it; but we have taken up so far in our Conference the
negative side of the question and, with the limited time left, I
think we have all we can do to consider ways and means of pro
cedure. I think it should be the sense of the meeting that we
should give the remaini~g two hours of time to positive work,
in the procedure of the work of this Conference.

DR. M:ICKLEBOROUGH: I have no desire to prolong this
discussion at all against the wish and the unanimous consent of
the Conference, and I am not wish~ng to create a false impres
sion. What we may be able to produce I do not know. I do
know this, that it is something that ought to be encouraged,
just as much as when the sleeping sickness in Africa killed a
million of the tribes of Africa. The /hite man" did not say, "Let
them die" but rose up, as a man, the rebel in nature, and saitl
"I will not die, but I will destroy that which is destroying me."
and I am taking that position now. We are trying to see if there
is not something that can be done to destroy the chestnut tree
blight. I yield to the gentleman; if there is any objection, I do
not wish to continue.

THE CHAIRMAN: The matter before us comprises the
papers of this morning, with their various bearings, and the
paper of the afternoon. There are four distinct subjects.

DR. SMITH: There has been a manifest desire that all pos
sible information be given here of the experiments of Dr. Metcalf,
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whose publication has raised the hope that the dead line is to be
effective. Possibly Dr. Crowell can tell us something about it,
or some other member of the Department.

THE CHAIRMAN: That would be eminently proper under
the rule guiding us at the presene time. We would be glad to
here from Dr. CrOwell for three minutes, and extend the time,
if the Conference ~esires; either Dr. Crowell of Professor Col
lins will speak.

PROFESSOR COLLINS: :Mr. Bcsley made the remark, I
do not remember whether it was this morning or not, that he
would like to have some positive statements. I am prompted to
Ray a few words about the matter. I should have said them
before, only the discussion seemed to be so close on to the time
limit that I thought perhaps a little more favorable opportunity
might occur later.

In reply, if we can r('gard it a reply to the question of Mr.
Hesley and Professor Smith, I would like to say a few words in
regard to the cutting·out experiment around Washington. You
must remember that in the Farmer's Bulletin which has been
published, the statement is made that those experiments were
conducted chiefly by the senior writer, which is Dr. Metcalf.
We are all sorry that he cannot be here to tell you more about
this. Unfortunately I have visited only a few of these places
personally. Here is a statement, however, which I would like
to read in connection with that:

In Farmer's Bulletin 467, p. tt, we made the following state
"ments regarding certain experiments which had been performed
at that time to test different methods of controlling the disease
by cutting out advante infections: .

"The country within approximately thirty·five mile,8 of Wash
ington, D. C. was chosen in the fall of 1908 as preliminary ter
ritory in which to test this method of control. This section has
since been gone over fairly thoroughly once a year. As will be
seen by Fig. 1, fourteen points of fnfection were located and the
infected trees destroyed. Most of this work was done by the
senior writer. The largest infection was a group of nureery
trees that had heen imported from New Jersey; the smallest, a
single lesion on a small branch of a large forest tree. In one
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case eleven forest trees in a group were infected, the original
infection having been two trees, dating apparently from as early
as 1907. Up to the present time (June, 1911) the disease has not
reappeared at any point where eliminated and the country with
in a radius of approximately thirty-five miles from Washington
is apparently free from the bark disaese, although new infections
must be looked for as long as the diRease remains elsewhere
unchecked. It is therefore believed that this method of attack
will prove equally practicable in other localities, and if carried
out on a large scale will result ultimately in the control of the
bark disease."

Since June, two new points of infection, dating probably from
1910, and a third suspicious point have been discovered within
this area. This was expected, as above. If the results of lews
lation this winter show that an effort will be made to control the
disease in Maryland, Virginia, and the District of Columbia,
these points of infection aJ.ld any others that may be found will
be destroyed in the spring. Otherwise the experiment will be
abandoned, except for keeping a record of previous cuttings.

Since Christmas six of the fourteen points above referred to
have been visited. In one case where only diseased limbs were
removed and the balance of the tree left standing, the tree has
become infected. This was expected; we have always recom
mended complete destruction of diseased trees. At two points
the diseased trees were cut, but the stumps left unbarked. This
we believe to be bad practice, but in spite of this the stumps are
still with one exception unaffected. In the other three cases
the trees were entirely destroyed, and the disease has not reap
peared in the vicinity. The regular inspection of all fourteen
points will be made again in May and June, aft.er the leaves are
out, as has been onr previous practice.

Only indicative conclusions can be drawn from the above ex·
periment nntil at least six more years have passed. It should be
borne in mind that this is an experiment, not a d~monstration.

The experiment should in any case have been duplicated in var
ious parts of the country. It is not too late to do this now; even
in States where it is too late to attempt general control, local

13
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cutting-out experiments can be made, and the end will give re
sults of great value, on account of the difference in local condit
ions.

DR. MURRILL, of New York: Mr. Chairman: I wish to
speak just for a moment in reply to the preceding paper, and
I wish to speak very briefly and plainly, as to why the chestnut

'~ canker cannot be controlled by cutting-out method proposed:
1. It is impossible to locate all advance infections, these not

being apparent even under close inspections.
2. It is practically impossible to cut and burn all infected trees

after their discovery.
3. Even if these trees are cut, it is impossible to discover and

eradicate the numerous infections originating from millions of
spores produced on these trees and distributed by birds, insects,
squirrels, wind, and rain.

4. Even if it were possible to cut and burn all affected trees,
for ten or twenty years afterwards. numbers of sprouts would
grow up from the roots of these trees and continue to die from
the disease and to spread the infection.

5. Supposing that it might be possible to eradicate all ad
vance infections, what method is proposed that is at all feasible
for combating the disease in its mail} line of advance? AU of
the foresters connected with the United States Government and
the entire Army of the United States would be utterly powerless
to oppose its progress.

6. Although the chestnut canker has been known and experi
mented with since 1905, there is not a single instance where an

". ,/individual tree or a grove of trees affected by the disease has
been saved. If it is impossible to combat the canker under the
most favorable circumstances, how would it be possible to suc
ceed with an extensive forest? The published account of the
extermination of the chestnut canker in the vicinity of Wash
ington, D. C., upon which experiment the requests for state
appropriations are said to be founded, cannot be relied upon.
The trees most conspicuously affected there have been cut and
burned, so that the presence of the disease is not readily appar
ent, but with each season additional trees will be affected and

-
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the attempt to otay the disease will be abondoned, especially
when the main line of advance, which is now in northern Mary
land, reaches the Potomac River. (Applause).

MR. CASSELL, of Philadelphia: I wish to say to Dr. Murrill.;...---
that I will be glad any time to show him trees that have been
treated for two years and are alive to-day and apparently quite
healthy. (Applause).

PROI"ESSOR STEWAR'l': Mr. Chairman: I wish to speak
of two points mentioned by Professor Collins in connection with
the Washington experimpnt. I think that he has left tIle im
pression that those poillts of infection discovered after June,
]911, could be regarded aR new infections. Now, one of them,
which we examined, Professor Collins !'lays must have occurred
in 1910, and I quite agree with him that it occ'urrpd a."l early
as that, and perhapR earlier. That certainly ('annot be regarded
as a new infection. Another point: Professor Collins states that
in those two cases whpre the trees were cut and the stumps left
unbarked, that the disease has not reappeared. Perhaps he did
llot Plltit quite that way; I believe he said, "they are not now in
fected." Now on the 30th of December last, when we examined /:'.._.
them (Dr. Metcalf, Prof. Collins and others heing present), we
fonnd the fungus on the bark of one of those stumps, and also at
the base of an adjoining tree, as stated in my paper.

MR. I. C. \VILLIAMS: ~lr Chairman: I wish to direct the
attention of this Conference to the character of some of the
scientific investigation that is going on with respect to chestnut
blight disease. I think we have a right to know what some
scientists are doing, what they are ~aying and what they are at
tpillptiug to do. It is for that purpose, therefore, that J have
brought before you a copy of the report of the New York State
~lusellm, and I 'Yish to read you a short paragraph therefrom.
On page 7 of that report it is written as follows:

"While there (referring to a locality which was visited)
my attention was called to a diseased chestnut tree. It
was a youn~ tree, with sickly looking foliage and a few dead
branches. It was suffering from the chestnut bark disease,
caused by a parasitic bark fungu~. Both branches and trunk
were affected hy the fungus, the latter dead a few feet above the
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ground. It was my first opportunity to see a tree affected by
this disease, about which much that appears to me to be over
drawn and needlessly alarming has recently been published in
magazines and newspapers."

This is dated Albany, May 15, 1911. You will bear in mind
that the writer admits having seen but one diseased tree from
which he draws that conclusion;. and (to Dr. Murrill), if my
friend will just bear with me a moment,- he will get an oppor
tunity when I am through.

THE CHAIRMAN: The three-minute limit having expired,
we will understand, unless there is objection, that Mr. Williams
has unanimous consent to continue.

MR. WILLIAMS: I hold before this meeting that it is a case
of ridiculous and absurd foolishness for a man to come out in
a public print of that character and, as a reputable scientific man,
wishing to be taken seriously, say that because he has seen one
diseased tree he regards this thing as needlessly alarming, and all
trumped up .and in the air. If that is the kind of scientific aid
we are getting, then much of our scientific work is US..IesFl.

Much of it is just as useless as the conclusions that were'drawn
here yesterday from some of the papers read. They are simply
guesses in the future, strokes in the dark; they amount to noth
ing. One man can guess at something as well as anothe!'. If
the practical men of America are to pin their faith to guesswo-rk
resulting from the cursory examination of one tree, then I say
it is pretty nearly time to call off the scientists and let us look
to somebody else.

PROFESSOR CLINTON: The politicians.

MR. WILLIAMS: Yes, sir, they will help. You will find that
when a politician sees 8Omethin~ ~ood, he goes for it and
generally ~ets it. He, at least, has courage enough to try.

In regard to the article just read before you, I happened to have
a copy of that in my hand. I suppose the gentleman who read
it is somewhat mystified as to how I got it; hut if he desires to
know, the information may he had. It may he interesting to
this meeting to know that it was one of his pre-Convention efforts
in some way to cook up a sentiment, or an apparent sentiment,
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against what possibly might be done at this meeting, and was
accompanied by such a letter as I rather expected would never be
written.

The first statement is: ''It is impossible to locate all advance
infections, these not being apparent even under close inspection."

I deny the assertion. Advance infections can readily be found
if the man looking for them knows his business. In time every
tree will develop to such a stage in its infection that it may
readily be detected. There is no hidden mystery about this
disease. All you have to do is to know it and find it. It takes
probably rePeated searching, but wlJen you go out for a thing
you searclJ until you get it. You do not look for it in a des
ultory way and then say ''It is illlpm~sihie to find all adVan('I~

infections."
"It is practically impossihle to l'ut and 11111'11 all infected trees

after their discovery."
Who for a minute will believ(' that it is illlpossihie to burn a

tree if you cut it down?
"Even if these trees are cut, it is impossible to discover and

eradicate the numerous infections originating from millions of
spores produced on these trees and distributed by birds, insects,
squirrels, wind and rain."

If we cannot eradicate, we lllay cheek. We may do something
that will be beneficial, and if it is impossible to do as stated in
paragraph 3, then let us do the next best thing. Let us not
quit because some one thinks that it probably is impossible, but
let us go ahead and do the best we call. I question the pro
priety of anyone engaged in work of this kind and in relation to
this disease being ready to give up after the first effort.

"Even if it were impossible to cut and burn all affected trees,
for ten to twenty years afterwards numbers of sprouts would
grow up from the roots of these trees and continue to die from
the disease and to spread the infection."

I would like to know whether that observation is based upon
facts, or whether it is a mere guess, an assumption. An incident
was cited to you this morning where a number of infected trees
were cut out of a grove near Philadelphia. The bark was care
fully taken from the stumps, burned, every infected portion of
tree that could be found was destroyed, and the sprouts from

•
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those stUlIll's have come up in a. fine, thrifty Wa1l1IeI·. 1\1 ,Inll'
tlwy show no infection. That h; lIot ('omplete evil1pll('l', of ('uurse;
but it is an indication. It is an indication that these stumps
will sprout again and they may possibly be kept free from infec
tion. How much easier it is to go back to the stumps and cut
the small sprouts than to search for the disease on tall forest
trees. "Supposing that it might be possible to eradicate all ad
vance infections, what method is proposed that is at all feas
ihle for combating the disease in its main line of advance? All
of the foresters connected with the United States Government
and the entire Army of the United Rtates would be utterly power
less to oppose its progress."

I would like to ask how that was arrived at. By what process
of calculation has that statl'ment been derived? I would like to
ask what method they propose. Do they have a .method? Is
there any method that is worth anything at all? Now if there
is, let us use it. If there is not, let 11S look for one. We are in
terested in looking fur one. \Ve claim no method that is of great
virtue, hut we do elaim that we are i llterested in looking for a
method, and that is the thing we want to do.

"'Vhen an appropriation is asked for, it is customary to point
to some good reason for hope of snccess provided the appropria
tion is obtained." In oth(~r wor(ls, yon must solve your prob
lem hefore you get the monC'y to solve it. If that is the way the
States of the United States are doing business, then I think
they had better reform their methods of business quickly, If
that is the way the scientific men of the United States do their
work, I think it is well for them to get wise.

Now Mr. Chairman, I do not want to be misconstrued. I
want to be fair to these gentlemen, and I am fair. But I doubt
wlwther it is just the thing for them, in this present uncertain
state of our knowledge, to stand as they do, utterly oblivionI'! to
any decent attempt to do anything, to relegate that all to the
shades and simply conclude, as a matter of a lJriori inferen('C'.
that t.hiR thing cannot be done, ann therefore drop the whole
business.

I would like to raise another question. I would like to ask
the gentlemen from around tlw neighhorhood of New York city

,.,
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whether, if they had been really active and alert and on the firing
line when this thing was discovcred in 1904,. might they not have
accomplished some real thing which would have redounded to the w
benefit of the other States, as Massachusetts has done in her
gypsy moth fight? (Applause). If instead of sitting down
and nursing their hands in idleness and allowing this scourge
to go on, simply because they could not originate sufficient in
terest in their States, they had gone out and done what they
could, this thing would probably not have come upon us. The
assumption is quite as valid as many we have heard from the
other side.

Now Mr. Chairman, in work of this kind I think it just and
right that those who are interested in it should all pull together.
If we do not agree upon methods, if we are not agreed as to our
conclusions, why not each work out ~ese conclusions for him
self? Why not each interested person, State, or organization,
endeavor to do what he or it can? We would regard it as
our everlasting shame and disgrace if.we had sat down and per
mitted this disease to sweep on without raising a hand against
it. ·We have the finest kind of illustrations of success in work
of this kind. Did the United States Goverment cease to pursue
its investigations and its practical work in the eradication pf
yellow fever simply because it took a hundred years to get to ~
some tangible result? Finally they have solved the yellow fever
problem. They have done it with the aid of the scientist, and
we welcome his effort, but we want it to be on scientific grounds.
New Jersey has been plagued with mosquitoes since time imme
morial, I presume; but have the citizens of New Jersey ever failed
to screen their windows against mosquitoes because the scientists
of the State have not succeeded in working out a method of
eradication that is effective? There is a lot of homely illus
tration of effort where we are engaged in doing what we can in
an endeavor to find out something that will he really useful,
tangible, and effective.

That is the keynote of our work here. I would like this Con
vention to carry away with it thc idea that we are in this work
just for what ever result we can accomplish, and we do not care
in what direction the inquiry ~Ol·l'l. That makes lIO difference
whatever. What do we care whether this fungus :went on a
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foreign trip some years ago and then came back in disguise alit!
is now setting up business at the old stand? The tbing is with
us, is before us, and we want to deal with the concrete present.
The other is interesting historically, but let that he as it may.
The thing to do is to deal with the problems that are w.ith us;
and when we have dealt with them to the best of onr knowledge
and then failed, we have used OUl' whole effort and I think we
have discharged our duty to the public. (Applause).

PRO~"'ESSOR SUR~'ACE: Mr. Chairman: I should like to
direct our thoughts to a subject which I think has, in part, es
caped our attention in discussing the excellent paper of Dr.
Hopkins. lie has brought our attention to the fact that there
are four hundred and seventy-two species of insects known to
attack the chesnut tree, and a great number of these are borers.
He has brought our attention to the fact that those borers make
two holes in the tree, one as the young larva forces its way in and
one as it comes out as a mature beetle. It has been shown that
the fungus germ or spore enters where the bark is injured or punc
tured. Thus we see that each insect boring in the tree makes two
places of injury where the spore germs can enter, and thus it
makes a possibility of damage at two places, although as a rule
tliey are not far apart. Now let us remember that the natural
and chief enemies by all means of these borers are the wood
peckers, and the natural enemies of these four hundred and
seventy-two species of insects are the birds of the forest. It
has been said that the woodpeckers carry the disease germs;
but let us not infer for a minute that the woodpecker should
be exterminated for so doing, for, were all the woodpeckers
utterly destroyed, there would practically he just as much dis
semination of these disease germs as if the woodpeckers were
all present. These germs are carried readily by the wind. In
the same way the robin] for example, has heen accused of spread
ing the San Jose scale. If all the robins were destroyed the San
Jose scale would be carried just as much as if the robins were
present. The fact that in passing from one injured place to
another there may be some· germs on the bill of the woodpecker
does not argue against that beneficial bird of our forest. I
wish to go on record as saying that one of the most efficient
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methods of fighting this blight is to preserve the birds and par
ticularly the woodpeckers, which destroy these borers. I have
before me sections of branches that have been bored by insects
and woodpeckers having been taken out, showing their beneficial
work. It appears to me, then, that the impression should be
corrected as to the possibility of preventing the spread of the
germs by destroying woodpeckers. Preserve the woodpeckers
and other insectivorous birds and prevent the spread of the in
fection. (Applause)

DR. MURRILL: ~Il'. Chairman: 1 have been accused of
using "pre-Convention methods." I had no intention whatever
of that purpose. I am not a politician at all. When I got back
from the Pa<'ific Coast I found there had been a Convention or a
Conference, in Albany, and I found that New York State, my J",
own State, had made certain recommendations for an appropria
tion. I deemed that unwise, that is, to ask for a large appropria
tion, so I immediately took steps to write to the Governor and
to write to ~ome of the representatives and I took the matter up,
entirely as a citizen of New York State. It was my duty to the
State. Later I heard something about an appropriation in the
Legislature of Virginia, my native State, and at once took the
matter up with the Governor of that State. It is a copy of this
letter which the speaker before (Mr. Williams) had for dISCUS
sion.

As to sittin~ down and doing nothing, for twenty years I have
been working on disea~es of trees. For the last seven years
I have known this fungus. Immediately when I found it, when
the affected trees were shown me hy MI'. Merkel, I hegan the
most industrious investigation of it, and 1 venture to say that
many of those present have been guided to a knowledge of it
through my extensive correspondence on the subject.

Now for a programme, I have that also. I do not believe in
hutting our heads against a wall and wasting the puhlic money
uselessly. I believe in carryin~ on investigations a little fur
ther and, if possible, in finding BOme rational method, so that
we can use our funds to much better advantage. I should say,
keep in touch with the disease in every stage; survey and locate
it, but do not locate it with reference to eradication, because I
deem that impossible. Devote this year, at least, to scientific in-

•
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Yestigation. 1.'he papers of all the delegates have referred to
being 011 the eve of some great discovery. Now let us give them
another Jcar and let the Commission devote its best energies
to scientific investigation along certain linCjJ which I have here
marked out, which may be used if you wish them. I will not read
them.

(The speaker handed a paper to the Chairman, which ap
pears later on the record of proceedings).

Let them be forest tests, and also orchard and laboratory
tests. Those forest tests may embody your immune zone, your
eradication of diseased trees in a section. Let that be a scien
tific, thoroughly scientific test, under this Commission, and,
after the season is over, let us have a report and decide what
further must be done with this magnificent appropriation which
the State of Pellns,Ylvallia haR 80 generously made. (Applause).

PROFESSOR RAN E : I simply rise just to make this point:
It seems to me that a discussion is what brings things out. Now
I am sure everybody that is attending this ConventiOIi at this
time feels that the State of Pennsylvania is taking a splendid
stand in this work. I am also of the opinion that some have al
lowed the little financial end to step in, thinking perhaps that
the State of Pennsylvania is throwing away some money. After
all, this is insignificant. I feel that the responsibility upon a
Commission that has money to expend in this work is likely to
bring those men out, and put them in a position that we will
all, look forward to, and we cannot secure this unless that re
sponsibility is placed in such a way. I think that is the beauty
of the gypsy moth work in Massachusetts. We have had a great
deal of money. 'When it was pla('ed llIld('l' lily Department, I
wondered how in thc world, to sp(,lId that amount of money an(l
really derive the most benefit from it. That was the problem that
worried us most, and I doubt not that is the same problem that
is worrying this Commission most. I am sure we are not here in
any way to criticize, and I hope at least we do not fall into that
attitude of mind. I am inclined to think that some have the
wrong impression. We are heart and hand with this Commis
sion in Pennsylvania, and I believe that with money and with
responsibility, they are likely to bring things about. We have
brought results about in the moth work in my state in impl'ov-
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ing spraying machinery alone that I bclieve will be sufficient
importance in the future to the whole broad United States to
pay for the expenditure. Also, no one could estimate the value
to the world of the use of arsenate of lead for spraying purposes,
for which the gypsy moth work in Massachusetts is responsible.

Again, another point that I wish to emphasize. We are es·
tablishing positions, StateI:<~oresters and other State positions
along different lines. I think that we want to get into the habit
of having a well directed forest policy, so that the current may
flow along well defined channels. The great trouble I think,
as I look upon these forest pathologists and entomologists is
that there are constantly new outbreaks in new places, and a
few good specialists on each problem are better than each state
working it out independently.

I should like a system, and it S~'elUs to me that the State
foresters, if there is such a position in our various States, ought
to be closely knit together and that this work should go along
that channel and be well diredpd, not only, as I brought out,
for these individual things but for the problem as a whole, so that
in the long run we will get definite results.

l\In. t;'l'EVENS, of the Lehigh Valley Railroad: Mr. Chair·
man, it is now three o'clock on the last afternoon of this session.
I came he.re for two purposes: One, to get additional information
regarding this fungous pest, and another, to get some idea of how
we can best co-operate in combatting it. Now a large share of
this meeting has been given up to one side, the analytical side
of the question, and it seems to me we should give some attention
to the constructive side. 'Ve are agreed in some things, and one
is, that a better system of forestry, carried 011t through the I:<Jast,
will tend to control or help (,olltrol this fungous dis<>use. I think
there is no diStlenting voice on that at all. This has heen the
the history of a good mallY Pl'sts which we have met. I have in
mind particularly such a onc as the orange pockweed.

"The Devil's Paint Brush." "Te may not have known how to
eradicate it, but the introduction of that weed has brought about
a better rotation of the crops, which makes orange pock-weed a
negligible quantity. So it seems to me here, if we could appoint
a committee or in some way formulate a plan for a more rational
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control of our forests, we would be doing something upon which
we could agree and work together, and thus not only control this
fungous disease, but do wonders to the forests of this section.

THE CHAIRMAN: Mr. Stevens will probably be pleased to
learn that the Committee on Resolutions will have something
of a constructive order to suggest.

MR. STEVENS: Then may we proceed as quickly as pos
~ible, so that we may discuss that?

THE CHAIRMAN: That is the next ~rder 011 the pro
gramme, and beforc calling for a report by the Committee on
Resolutions, if yon will permit a word from the Chair, I will
Leg your indulgence. A few moments ago, doubtless in a spirit
of fun, the word "politician" was introduced into our discus
sion. Now I wish to say that I have made careful observations
--as one may of the work in one State from another State
of the work that is being done in the State of Pennsylvania
alon~ this line. Thus far I have failed to see the first sign of
what might be regarded as political methods, and I claim to be
somewhat expert in detecting the presence of such methods.
(Applause). I have inquired of two gentlemen of Pennsylvania
who art' well posted, one of them being a member of the Chest
nnt Tree Blight Commission, as to the political faitb of these
five mpn, and I have been unable to find out yet what their
political faith is. (Applause).

The members of the Chestnut Tree Blight Commission of
l)enn~.vlvania are servin{! withont compensation. They are
men of larg-e business int('rests and also altnliBtic interests.
They are g-Iad to give their time to the snhject because they
believc thl''y l'l\I) help the Rtatc to ~olve a gre,at prohlem, and,
~o far as I huvp lu'en ahle to size lip the situation in Pennsyl
,ania. from the JlaJlCI'H aIHI the discussions which have been
offered here, I should say that the Pennsylvania plan, in a word,
is to seek the truth and when the best course is found, then to
follow that course. What else can we consider to be the policy
in this State? Remember that the I~egislature of Pennsylvania
has appropriated two hundred and seventy-five thousand dol
lars, and we heard y~terday that only twenty thousand dollars
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has hel'lI· expplllll'd. That mouey i~ ht'ing us(~d, it appt>ars to
me, to determine wl1icll of various metl10ds is the best, and the
very fact that such a large balance of the money is still held in re
serve is the strongest proof that the authorities of this State
are waiting until the.y are full~' satiRthl as to which is the best
course to pursue. It seems to me, gentlemen, that when we
say there is danger of wasting public money uselessly in con
nection with the work which has been reported here, we are
attacking a phantom and, as I tl1 ink there is some little danger
of the wrong imprl'ssion getting ont from this meeting, I desire
to make these remarks to assist in clearing up t1Ie situation.
Good work is being done in this State and in other States.
Here the problem is perhaps greater than in any other State,
and here the State has made magnificent provision for both
studying the problem and carrying out effective measures.
I,Applanse).

DR. MURRIJ...L: I just want to concnr heartily in every
thing the Chairman has said, and entirely dis~laim any refer
ence to the Commission in any way or any shape that the Penn
sylvania State J...egislature has so generously provided for. I
just wanted, when called a politician, by using pre-Convention
methods, to disillusionize you of that statement.

PRO}""ESSOR CLINTON: I used that word "politician."
'Vhy did I use that word "politician?" Not because he is a
Democrat or a Republican or anything of that sort-I do not
care what his politics are-but fOJ,' this reason: The convention
at Albany and the convention here, to mJ mind, is called largely
for a moral backing for this Chestnut Blight Commission in
Pennsylvania. They want that backing and theJ are going to
get it, and I am not going to object to it. You can pass any
resolution you want, and I will not object to it. I came down
here to present facts as I know them and to give them to you,
and the moment Mr. Williams is speaking, he is trying to throw
slurs at science, and especially at science outside of PennsJI
vania. He attacked Professor Peck, and Professor Peck at
Albany was the one man that-not the one man, but he was a
man-that said he was in favor of their work in fighting the
chestnut blight. He quotes him to disparage him, and he is the
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man that is backing up their work. I'l'Uft'ssor Peck is a good
scientist in his way. There are a lot of good scientists that are
doing good work outside of this State, as well as in it.

THE CHAIRMAN : We will now proceed to hear the report
of the Committee on Resolutions.

MR. WILLIAMS: I would like to preface the report by say
ing that I have no intention of disparaging any man.

What I said was not with that intention in mind, but to call
attention to what I claim are inadequate methods, methods not

_ well thought out. I have no quarrel with any man whatever.
~ '}r admire a good, lusty antagonist, and I respect his opinion. I

am also most profoundly grateful that we have had a? explana
tion from our good friend, Dr. Murrill, as to just what his
programme is. We have wondered a long time what it might
be and we are in the dark no longer, now that he has made the
explanation; and we are glad for it.

In presenting the resolutions which have been drafted by your
Committee, ap})()inted for that purpose, and as the Chairman
of the Committee, it becomes my duty at their direction to report
as follows:

·WHEREAS, This Conference recognizes the great importance
of the chestnut tree as one of our most valuable timber assets,
having an estimated value of not less than $400,000,000; and

WHEREAS, A most virulent fungous disease has made its
appearance in wide sections of the chestnut timber region, and
already many millions of dollars of damage have been sustained,
and the total extinction of the chestnut tree is threatened by
the rapid spread of this disease; and

WHEREAS, We recognize the importance of prompt action;
therefore, be it

Resolved, That the thanks of this Conference are tendered to
Governor Tener for calling it, and for the conrtesips he IIlIR
shown.

That we appreciate the interest of the Presirlent of the
'Gnited States, as evidenced by his communication to Governor
Tener, showing, as it does, that the head of the National Gov
ernmt'nt is not unmindful of tIle great rlangt'l' pl'PRPntell h,v the
Chestnut Blight problem.
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That the Commission appointed by the Governor of Penn
sylvania be commended for the earnestness and diligence they
have shown in the conduct of their work.

That we urge the National Government, the States, and the
Dominion of Canada to follow the example of Pennsylvania,
which is analogous to that of Ma888.Chusetts in starting the fight
against the gypsy moth, and appropriate an amount sufficient
to enable their proper authorities to cope with the disease
where practicable.

That we favor the bill now before Congress appropriating
$80,000 for the use of the United States Department of Agricul- c:::
ture in Chestnut Bark Disease work, and urge all States to use
every means possible to aid in having this bill become a law at
tIle earliest moment.

That we believe trained and experienced men should be em
ployed in the field and laboratory to study the disease ill all its
phases.

That we believe definite boundaries should be established
where adviEmble, ill each State, beyond which limits an earnest
endeavor should be made to stamp out the disease.

That we believe an efficient and strong quarantine should be
maintained; and that it should be the earnest effort of every
State, the Federal Government, and the Dominion of Canada
to prevent the spread of the disease within and beyond their
borders. In accord with this thought we strongly commend
the efforts being made to pass the Simmons bill now before
Congress.

That we believe strong efforts should be made in all States
to stimulate the utilization of chestnut products, and ill order
to do so, we recommend that the Interstate Commerce Commis
sion permit railroads and other transportation companies to
name low freight rates so that chestllllt products not liable to
spread the disease lllay be properly distributed.

That we recommend the National Government, each State,
fllld the Dominion of Canada to publish practical, concise, and
well illustrated bulletins for educating owners of chestnut
trees.
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That we believe further meetings on the line of this Confer
ence advisable and we hope the Pennsylvania Commi~sion will
arrange for similar meetings.

That we thank the State of Pennsylvania for its intention to
publish immediately the proceedings of this Conference.

That copies of these resolutions be forwarded to the Presi
dent of the United States, to the Governor of every State, to the
Governor General of the Dominion of Canada, and the members
of the Federal and State IJCgislatures, with the request that
they do all in their power to aid in checking the ravages of
this dread disease.

I respectfully move the adoption of the resolutions.
Seconded by Dr. J. Russell Smith.

THE CHAIRMAN: Are there any remarks?

DR. MURRILL: Possibly I have taken too much of your
time, but I have a message to tllesedelegates of the other States,
and I feel sure that they are willing to listen to me for two
minutes. The question is, what will you say to your States
when you return? 'Vhat programme will you recommend in
your States? First: Survey to keep in touch with the progress
of the disease, so that you may be able to acquaint timber
owners just when to cut and utilize tlJeir timber to the greatest
advantage. The State should have this Lknowledge. 'Then
also pay heed to science and further investigation.

THE CHAIRMAN: What you are giving is undoubtedly of
great value, but it occurs to the Chair that it is not directly in
line with these resolutions, and the Chair would ask if you
would not be willing to bring it up after we have acted on th~

resolutions, unless you have something in mind further than
has been developed. Is there any discussion of these resolu
tions?

The motion to adopt the resolutions was put.

THE CHAIRMAN: The resolutions seem to have passed.
They have passed.

DR. J. W. HARSHBERGJ~R, of Philadelphia: Mr. Chair
man: Just one suggestion that I want to make that has oc
curred to me during' the proceedings, that I think is in line with
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suggestions looking toward some practical outcome of these
meetings. We, as wise men, should provide for any contingency
that may arise in future years. If the chestnut tree is doomed,
then the fungus which attacks the chestnut tree is doomed with
it. My suggestion is this: That the Chestnut Blight Commis
sion !lend to some out-of-the-way. part of the world, where the
chestnut tree will grow, nuts which have been thoroughly steri
lized, with a suggestion that these nuts be grown under the
care of some forester; you might say in southern Germany, or
eastern Germany, wherever they think proper, in case that the
American chestnut tree is exterminated by the chestnut blight
in America; so that we can draw upon that supply to re-forest
our hillsides and our slopes with om' native chestnut tree. Just
as the man in the western states provides his shelter against
the cyclones, so we should provide a means of re-stocking our
forests with the chestnut tree, hy sending these ehestnuts to
some out of the way part of the world, whidl is immune, or
where the chestnut hlight disease will practically he ('lit off frolll
reaching the chestnut trees. That is merely a slIggestion, in
line with future operations connected with thh'! hlight disease.

THE CHAIRMAN: The Chair should have extended an
opportunity to Professor Murrill at once, after passing the reso
lntions, for his statement.

DR. MURRILL: .Just a minute, and I will feel that my dnty ('/
will have been done: The State's programme, then, would be, "
first, to survey, to locate, and keep in touch with the progress
of the disease, not a rigid inspection, but such an inspection as
the State Forester and State Pathologist could take charge of,
possibly with a slight appropriation. Second, await results of
scientific investigation for one year at least. We are having a
magnificent experiment here, one we are glad to have made
along scientific lines, and under the leadership of a Commission
above reproach in every way. Now, can we not wait a year
and continue our experiments and then act upon the evidence
that we get from this year's work?

Just a word to timber owners: Forest management is not
a cure for the chestnut hlight. The chestnut bligllt is a good
feed!'l". The better the chestnut tree, the better it grows on it.

14
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~~ is a mistake U) l'laJ that forel'lt management will eradicate
hlight. It will eradicate most other diseases, insects, and so
forth, but it does not affect the blight.

Utilization is the real issue; the practical use of the lumber,
and that is in the bands of those who own chestnut timber. The
l,resent is yours. You have the chestnut timber as it is; tomor
row, next generation, JOu may have it not. Be business like and
stand for Jour own rights. The opinion of one man may be

worth a thousand times the opinion of another. You see that
in every walk of life. Take the opinion of hardheaded, scien
tific men, who know about this trouble, just as you would the
opinions of hardheaded business men. I thank you for your at
tention. (Applause).

THE CHAIRMAN: If there is no objection, a sta~ment

prepared by Dr. Murrill upon "Questions for Scientific Inves
tigation,'" handCll in to the desk a few minutes ago, will be
including in the proceedingR, together with his personal views.

The paper submitted is a follows:

QUESTIONS FOR SCIENTIFIC INVESTIGATION.

1. The viability of the spores, both summer and winter forms.
2. The vitality of the mycelium in the bark and wood.
3. The vitality of sprouts and their bearings on the ques

tion.
4. The food of the fungus; the decomposition of tannin by

ferments.
5. Distribution. A large subject, involving experiments amI

observations over wide areas and dealing with winds, rain,
insects, birds and their migration, squirrels, the transportation
of wood, railway tieR; rate and direction of distribution; nur
Rery stock; trees in foreign countries; effects of coppicing.

6. Origin. Nothin~ is known at prpsent. IR it native or for
eign? Why waR it unknown until recently, and then why so
"iolent?

7. ·Will it attack othpr treps hpFlidPs sppejps of cllestnllt?
Much deppnoR on thiR. Trees llPfirl'l'lt the chPRtnut shoul0 he
lIsecl for experiment.
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8. What is the fntme or the llisClHoJ("? Will it rnn its course
and disappear? Will it become less virulent? Will resistant
varieties appear? Can sneh varieties he made hy selection, hy
bridization, etc,? Can chestnuts he grown with safety bey~nd

the Mississippi river? How long after death of all our trees,
may chestnuts be again planted with 8ufl't.y'!

9. Can we expect natural enemies to arise? If it were an
insect"disease, this might be looked for with mOl"e hupe.

10. Can a method of control be discovered by further scien
tific research? Most remedies suggested by unscientific persons
are known at once to he valueless and need not be tried. One
thing is certain, the more one knows about a disease, the more
liable one is to discov£>r a remedy, If none is possible, the
sooner this fact is known, the better for all concerned.

THJiJ CHAIRMAN: It has been suggested to the Chair from
two directiolls that, as we have in this audience a nnmber of
men of hugl' comm£>rcial interests, the opportunity should be
extended to tlu'm to make renmrks. The Chait> is pleased to
accept that suggpstion. Mr. Thalheimer.

MR. TIIAr...HEBlI~H, of Reading: Mr. Chairmall: In Penn·
sylvania, in those l'onnties that I know, most of the farmers
have five, ten, and some of them fifteen acres of timber land that
has come away back from their forefathers, and I think it would
h£> pFoper for this Conllnission to get the names of those farmers,
or their representatives, and keep them posted on how to take
care of their timber and l'aution them of the danger they are in
of losing it, and let tlll'm assist you in looking after it. Attract
their attention, and you will get many good points for this Com
mission to. act on which you would not get otherwise.

If yon will allow me one minute, I will tell you something
which I ohsl'rverl m:vself. It may be interesting to some of
yon. I l'ltoppt>rl off at a rornl'r of a lane to wait for a car and
while I was waiting, I looked on the gronnd anrl there saw gypsy
mothR. I never Raw t.hem .aR large in my life. They were yel
low and hln(' with hig horlllil, worRe than the Mas,qachusetts kind.
They ,wre ahcmt. tWIl ill(')leR long and abollta qnarter of an inch
thirk. Tlwy walked along the track, and I lookerl at them and
followed t1ll'm. My car came along, and I went down town and
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coming back, while waiting for another car, I wanted to take
a seat. There was a walnut tree at the corner of the lane,
llnd I wanted to take a seat on a bench under the tree. When
I came to take that seat, it was literally covered with those
gypsy moths, coming off of Ulat tree. What I want to say to
)OU is this: I watched and noted that there was a little fly,
which is like a comparison of a guinea hen to an ordinary
chicken-they were just that shape-and one or two would fol
low a moth and they would get on top of the moth and just
sting it and jump off again. I kept on investigating, and it took
me two hours to watch them. As soon as they would touch the
gypsy moth at a certain place back of the neck, they would kill
it every time. That was an accidental investigation. I spoke
to several professors about it, and asked them to look it up, and
see whether they could not propagate that fly.

MR. STEVENS: Where was that?

MR. THALHEIMER: In Reading, Pa.

MR. STEVENS: May I ask Dr. Murrill a question? He
made a statement that good forest management would not help
to control chestnut blight disease. I would like to ask his au
thority for the statement.

DR. MURRILL: My own experience about New York State,
over a wide area, for several years.

MR. STEVENS: In forests?

DR. MURRILI~: In forests, over dense, almost full grown
chestnut forests. The disease occurs without reference to ill
or well trees, and I have noticed it on vigorous· trees as well as
on trees diseased from other causes.

PROFESSOR RANE: In construing that term "forestry
management," it seems to me it might go further than just ap
plying it to chestnut tr~. As a matter of fact, our forest
management as regards the moth situation is to eliminate those
trees and bring in others that would take their place. Forestry
management means, therefore, the elimination of the chestnut
with the idea of bringing in other species; so we can bring that
thing out in a practical way, from a different standpoint than
just thinning the chestnut.
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DR. MURRILL: I heartily commend that.

MR. CRAMER, of Lehigh University: In reply to the gen
tleman at my right, Dr. Murrill said his observation was based
on many years' experience of his own in and about the fore~ts.

] would like to submit the question to this gen.tleman as what
those experiments were,-actual work, or scientific experiments,
actual work in removing these infected trees, or examining
them?

DR. MURRILL: Both. 'Ye tried various experiments.
When the diseR8€' first appl'ared, we tried the cutting off and
cutting out, but not the cutting of the stumps. Some of the
stumps were burned, and we found that the sprouts sprung up
from several inches below the ground and that the disease went
into the roots some distance. It also went beneath the bark
into the wood and re-appeared, so that it was impossible to cut
it out. We have had a number of observations and experiments
about New York to show that forest management, so far as
clean culture goes, has no effect whatever on the eradication or
on the control of chestnut blight.

MR. ZIEGLER: I am concerned with the management of
about twenty thousand acres of forest, which is largely chest
nut coppice. I want to tell you about a condition existing
there, and to ask Dr. Murrill's opinion as to what should be
done. We have chestnut blight in those twenty thousand acres
in about ten spots, the largest of which is about ten acres, ex
isting there for two years. The first year's attack killed merely
a few trees here and there. The second year's attack shows
the death of trees in a radiating direction from the central
(O('us, you mi~ht call it. I would like to know what action
should be taken; whether he would recommend cutting out
these few acres at once and thereby trying to reduce the number
of spores produced, to the degree of say one one-hundredth, at
a very small cost, or whether he would leave those trees go a
year longer and await some other measure?

DR. MURRILL: I have received hundreds of letters of that
same nature, and now I must answer all of them in this way:
To save, utilize, and market your timber is the first considera-.
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tion, when the disease has entered a forest of that extent. There
fore, cut yuur timber that is likely to go to waste first. Cut it
first, if favorable, and later, as the diNease encroaches, ent other
timber and UNe it and market it, so that you ma,y not glut the
market.

!IR. ZlEULBR: May I suggest that that is practically along
the line that is heing followed hy the Penna. Blight Commis
sion, so far as I have been able to learn of it, and that is the line
we hope to follow, following their advice.

DR. MICKLEBOROUH H : Dr. Murrill, have you been cut
ting the clwstnut growth up at the Bronx Garden?

DR. MUHUILL: "'e arp now cutting down the last trees.
It has cost ns five thollsand dollars to cut down fourteen hun
dred trees in fifty al'I'I~N of the Brullx Park.

DR. MICKLEBOUOUGH: I would like to ask Dr. Murrill
another question, and that is, in the early stages of the disease
on western Long Island, where it is in the most malignant form,
if it was not his suggestion to the Park Commissioners in the
autumn of 1907 or 1908, on account of the prevalence of the dis
ease in Prospect Park where there were twelve or fifteen hUII

dred chestnut trees, and if you did not alRo recommend to do
the cutting there?

DR. MURRILl.. : 'l'hat has been my recommendati01I, Mr.
Chairman, until we found it was hopt>lpss, and the area of the
disease was so great as to make it practically impossible to cut
these trees. \Ve hun' Jlot hpell ahl£' bl ~..t IHolley ('lIoll~h appro
priated hy the PurkN ulld pllhli(" ill Xew York ('ity to ('nt ont
the dead wood ('ulIlo:pd by thiN diIolPUSP.

Mr. l·~..\. "'EDIEH, of J..eIJa IHIII , Pa.: )h'. ('hairlllan alit}

GellUeUIt'Il: I wOllld like to luldl'('Nlo: a few 1l11lo1<'ipntitk rpmurks
to the owners of wood lotio! or forests, and if my sdcntifie friends
wish to listen, they may. .

I have been interested in forestry for twenty-four ;years and
have made a Ntndy of the chest.nut hlight during the past four
years. I thiuk that I have the houor, with the Ron. Mr. Elliott,
who is here, and Dr, Drinker, in discovering the first entry of
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the blight into Pennsylvania. I have here in a jar a sample of .
that very first specimen, three and one-half years old. It has
been sealed. ever since, I am told, and it shows living or active
spores. I show you this to demonstrate the care that is nec
essary to take in getting rid of the refuse of the trees and their

- bark when we go to cut them down.
To land owners I wish to say that I have myself a tract of

chestnut timber in I..ebanon county. The trees there are forty
one years old and they will range all the way from forty to
ninety feet in height, and from ten to twenty inches in diameter.
This tract of land shows every condition, you may say, of alti
tudes, of moisture, and of soil conditions. It has a north, south,
east, and west exposure, because it is in the shape of a horse
shoe. It has an altitude of eleven hundred feet at the highest
part and at the lowest of seven hundred feet above sea level. It
also has a stream running through it which gives you a swampy
portion. Up at the top it is very gravelly; on one side it is
clay, and on the other side you will find some of the best of
wheat land. In everyone of these sections I have found focal
centers of blight, making this tract a perfect field for study.

Here I want to call your attention to one thing that has just
come to my mind: Do not depend on discovering blight from
surface indications only. The inspectors and myself have gone
through my tract several times, and we thought we had discov
ered several trees only with the blight in its advanced stages,
and a small number of other trees showing only traces.

Two weeks ago, however, the li'orestry Department asked me
to cut two carloads of blighted wood to demonstrate to the ex
tract manufacturers that the blight had no effect on the produc
tion of tannic arid. 80 we went out to my tract, and Mr. Wirt
and Mr. Fox of the Forestry Department, helped to locate trees.
After going throngh the tract amI locatin~ only two focal
centers of about twenty-five trees, we commenced to wondel'
where the two carloads, twenty-seven cords, were to come from.

I then suggested to Mr. Fox, who remained on the job, that
we start cutting down the trees around the focal centers, and,
if we found trees not infected, we would throw them aside. We
startell cutting and chopped down an acre of trees that showed
few signs as viewed from tllP ground, hut when cut down, we saw
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that their tops were badly infected; every one in fact. This
shows that when you find a focal center, it would be advisable
to keep on cutting all around the focal center until you have
taken every infected tree, and not to dC'pend on surface indica
tions.

You may look at the stump with a microscope and you may
not find any spores; for I will tell you that I have hunted for
surface indications of the blight for the past few years in my
tract, and never found. indications of the bark splitting or spore

___~ dust at the roots or base of the stump, until last year, yet the
/ tops of the trees, in certain sections, are all dead; they started

dying several years ago.
r want to say one thing more. The farmers can help the

Pennsylvania Chestnut Blight Commission by starting to do
some of the work of inspection themselves, and if in doubt, may
call on the Commission for advice and information. The Com
mission is willing to send men out to help you to locate the
blight and tell you what to do. I will also try to help you, or,
if you will send your foresters to my tract near Mt. Gretna, I
will try 'to help them.

I have discovered a new way of finding the blight which I
'wish to present to this body for what it is worth. r want Y> tell
you how you can see the blight even ninety feet in the air on
what we call top-infected trees. You place your back directly

--:~lowards the sun, balf close your eyes and then look up along
the top part of the tree, and if there is any blight in the cracks
of the hark in a direct line with the rays of the sun, you will
find the y<>llow spores highly illuminated. Under any other
('ondition you wonld not see these spore8, as they would be
hidden by the shadows cast by the bark. Now, say in two hours,
after the SUlI llns illuminated another portion of the tree, you
hnd hetter go through that tract again. In other words, start
out going through the tract hy one route so planned that during
different. times of the ~ay you will have passed the same tree
several times, and each time place the sun directly back of you,
and you will be surprised with the results. I think Mr. Fox, (if
he is here), will verify what I have said. Both of us spent
three days in inspecting an area of trees, and did not find an
infected tree. But, one morning, on that coldest day we had for
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years, two week~ ago, I got up at six o'clock, and found over
seventy-five trees by this sun method in a place that we had gone
over three times before, and we were truly surprised.

I notice that some of the experts are laughing, but I will
wager that I will take anyone to my tract, and they will pass
by the trees referred to as un infested. I will then cut these
trees down and show them the blight.

These trees are just as dangerous as the trees infected with
the blight from top to bottom. If you think you do not have
the blight among your trees, sacrifice a few trees that look
suspicious, and the chances are that you will see it on the top
branches. If it is possible to get up on some high point over·
looking your forest, and you notice brown or yellow patches
of tree tops, go and cut the trees down in those spots whether
JO~ see the blight or not. Take no chances, because it is a t:--
disease that you can take no chances with.

I want to tell you another thing. We may not be able to
control the blight by cutting down the trees, hut it is worth
while taking the chances, and all these men who have property,
I think have money enough to take the chances. I would advise
cutting down the trees quickly in the forests. Do it tomorrow,
because winter time is the best time. The spores are in their
winter quarters and are less likely to be blown around. Cut
them down, bark them and, .if possible, try to burn up all the
leaves and brush in the infected areas. If necessary, sacrifice
that area. Put all the branches and bark over the stumps and
spray them with coal oil or better, <;heap crude oil. Buy one of
those cheap sprayers, costing about six dollars, and atomize
the oil. You will find that a few gallons will cover a number
of stumps and enable you to burn the stump down to the ground.
It will kill all the spores and borers. On the first application
of the heat, the bark peels away from the stump, and that
presents the spores and borers to the flame where they are
destroyed at once. Burning the stumps is better than peeling'
them, because when you peel off the bark, you lose some of the
bark or shake the spores out on the ground.

This bottled specimen which r have shows that the spores
will live three and one half years. This should show you th(
Ilecessity o! killing all the spores possible.
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Here is one benefit of the Chestnut Blight Commission's work.
They propose to cut down the infected trees. 'It may not stop
the blight, but one thing it will do. If they burn the stumps,
it will produce the best possible new condition for the manag
ing of that forest. Even if the blight does come back on the
sprouts, you can work on the sprouts and cut them off the second
bme, if necessary. You can also spray the young growth with
lime-sulphur solution for the fungus, and apply some other
solution to be discovered for the borers. It will also teach us
the true value of chestnut wood.

I think our chances of controlling the disease are good. I do
not say or believe that we are going to kill it entirely, because,
to my knowledge, no spore diseases have ever been completelJ
eradicated. We still have the black-knot with us, as well as
the peach-;yellows, but they are now both so well controlled
that we have almost forgotten them.

\Ve may be able to check the hlight to snch an extent that
llature will be ahle to snpply a means to throw off the disease
in due time, especially if we aid her by killing the borers and
limiting the supply of spores. So, again I say, I believe the
Chestnut Blight Commission is on the right ~rack, and my
forest preserve is open to any man interested in this work.

My address is E. A. Weimer, Lebanon, Pa., and I will say
to any man who comes to Lebanon, I will show him all I can;
every condition of forestry that has developed on my tracts
from over twenty-four years of practice. (Applause).

PROFESSOR COI~IJIN8: The statement was made that this
specimen in the bottle had been sealed for three and a half
Jears, and the spores are still alive, as I understood it. '1 think
Mr. Weimer forgot to tell how he knew they are alive.

MR. WEIMER: You can see in the lower part here (exhibit
ing bottle), that the spores have become very active. They
retain their red color, whereas, up here where they are dead
or dormant, they turned blac~ and have fallen off. I think
that is the best indication that I can offer. These indications
were thought good enough for my purpose.

PROFESSOR COIJT~INS: I think the observations would be
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a little more conclusive if the ~entleman woulrl try cultures to
see if they would grow.

MR. WEIMER: I agree with the Professor, and will say
that this specimen is now the property of the Forestry Depart
ment; and I will kindly ask them to have a culture test made.

DR. MICKLEBOUOUGH: May I make a brief statement
with reference to the life of spores? I have a little vial with
me in .which I have the ascospores that I collected at Glad
stone, New Jersey, on Memorial Day, 1908. I have examined
those spores from time to time, and find they are still alive.
How do we know they are alive? We can take, as I have done,
a five per cent. solution of pure glycerine, and the spores will
sprout in it. These ascospores will sprout and I have examined
the sproutings under the microscope,-the mycelium threads.
1 was performing a miscroscopic test to harden spores for the
microscope, to make a permanent mount, and I accidentally
found that, inRtead of hardening the spores, my five per cent.
~olution of pure glycerine only was food for them and they
proceeded to sprout.

I-et me remind you that those little pieces of bark that I have
in the vial with me in my coat pocket have been kept dry, free
from moisture. If they had been out in the forest, or subjected
to the climatic conditions which fungi require, heat and moisture'
hoth, I am very sure those spores would have been developed
and disseminated long ago. They would have lasted perhaps
but a few months; but you take them and. keep them perfectly
dry, and I believe that you can prolong the life of the ascospores,
find probably the conidia, for several years.

THE CHAIRMAN: "Would it be well, gentlemen, to agree
upon a time for final adjournment, so that we may know what
we are working toward? I wish also to arrange for the Gov
ernor to come in. Would it be well now to set·a time for ad
journment?

A DELEGATE: I move you that we adjourn at 4.15 p. m.

MR. PEIRCE: I move that the time he amended to 4 :30 p. m.

MR. BODINE: I think it was announced at the beginning
of the session that we were to be favored by a farewell visit
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of the Governor. Should we not consult his convenience before
fixing an hour for adjournment?

THE CHAIRMAN: lie has stated that it would be agree
able to him to come in at any time.

The substituted motion is that the hour of adjournment be
fixed at 4 :30.

The motion was seconded and carried.

THE CHAIRMAN: What is your pleasure with reference
to appointing a committee to wait on the Governor?

PROFESSOR RANE: I so move you.
Seconded.

THE CRAIRMAN: It is moved that a committee be ap
pointed to escort the Governor into the room before adjourn
ment.

The motion was put and carried.

THE CHAIRMAN: The Chair will appoint as that commit
tee, Commissioner Bodine, of the Chestnut Tree Blight Com
mission, Dr. Merkel, of New York, and State Forester Bane of
Massachusetts, and will request them to escort 'the Governor
into the meeting ten or fifteen minutes before the adjournment,
as they find it to be convenient.

DR. HARSHBERGER, of Philadelphia: a very simple test
could be made of the vitality of those spores which Mr. Weimer
has, by growing them on an ordinary culture medium, and I
would make the suggestion that Mr. Weimer send his specimens
to the proper person connected with this Commission, and have
the test made to ascertain whether those spores he has in the
bottle still retain their vitality or not..

THE CHAIRMAN: The suggestion is made by D.'. Harsh
berger that Mr. Weimer be requested to send the spores to an
expert connected with the Chestnut Tree Blight Commission
for examination as to their vitality, and, if agreeable, the Chair
would suggest that the result of that examination be included
in the proceedings of this meeting.

MR. WEIMER: This sample is in charge of the Forestry
Department, so that Mr. Williams or Mr. Wirt will attend
to that. It is their privilege. I will take it up with them.
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THE CHAIRMAN: We will dismiss the matter, then, with
the understanding that Mr. Weimer will take it up with the
Forestry Department, and if there is no objection, authority
is given to include the report of that investigation in the report
of this meeting.

PROFESSOR ORAVES: I would like to ask Mr. Detwiler
a question about this dead line. Is that going to be delimited
by cutting out all the chestnut, healthy and diseased, or is it
just simply an arbitrary line? I want to know this for in
formation.

MR. DETWILER: The dead-line which we plan to estab
lish ",ill ~ maintained by cutting out the diseased trees as
located by constant control; and we have not yet considered
cutting out all of the chestnut trees, unless the owners are
willing to do it. If, upon an explanation of the situation, the
owners are willing to do this, we have advised that it be done.

PROFESSOR ORAVES: If this sort of work is going to
be taken up by the State, it seems to me it would be a good
l'lan to delimit all areas which contain no chestnuts. I have
the honor, Mr. Chairman, to be the gentleman who went through
the State of Massachusetts on a motorcycle, 'as Professor Bane
said this morning, and I found a great many areas there which
had no chestnuts at all, and some such areas I am sure occur
in Pennsylvania; so if you are going to take up this method,
it seems to me such areas ought to be marked out and then
start west of those.

PROFESSOR NORTON: I desire to make a suggestion.
There may be a great deal of chestnut that must be cut and
utilized which might possibly over-stock the market. Why could
liot the chestnut that is beyond the needs of the market have
the tannin extracted from it and stored for future sales, either
hy corporations, individuals, or possibly by the State? I would
like to mention another question of a scientific nature that has
been suggested and which I think has not been brought out
snfficiently. Of ('ourse, those who are familiar with fungous
diseases unrlerstand this, bnt I believe that a good many people
who are not familiar with the nature of fungi would not appre-
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ciate it, and that is the question of the difference in the oppor
tunity for its infection where you have destroyed, say fifty per
cent. of the infected material, or where you have destroyed
ninety per cent. of it or ninety-nine per cent. Professor Stewart
spoke of that, but I wish that someone w~o is familiar with
statistics on that could bring it out a little better; whether
there would be much difference in the oppor.tunity for infection
where you have destroyed fifty per cent., ninety per cent. or
ninety-nine per cent. of the infected material? Of course, we
understand that where ninety-nine per cent of it has been de
stroyed, there still would possibly be hundreds of millions of
spores in a small area.

PROFESSOR RANE: I have some resolutions which I would
like to present at this time:

"Resolved, That the delegates and others in attendance at
. this Conference desire to eXprl'88 their high 8ense of apprecia
tion of the many courtesies tendered them by the officers of
the Pennsylvania State Chestnut Blight Commission and the
Department of Forestry."

It was moved and seconded that the resolution be adopted.
The motion was put and unanimously carried.

PROFESSOR RANE: I have another resolution:

"Resolved, That the thanks of this convention be, and are
hereby tendered Ron. R. A. Pearson for his able and courteous
way of handling the duties of permanent Chairman." (Ap
plause).

MR. BESLEY (in the Chair): Mr. Pearson is too modest to
put that resolntion, so I take pleasure in putting it before this
house, and if there iF! no discussion,-I believe it is seconded,
I Ruggest an immediate vote on that question.

The motion was put to adopt the resolution and unanimously
carried. (Applause).

MR. PEARSON: ~fr. Temporary Chairman, Ladlies and
Gentlemen: I sincerely tllank -you for this compliment. I
thanked you at the openin~ of the conference for the honor of
hping your presiding officer, and I wish to assure you it has



been a great privilege to me. I feel that we have really accom
plished something here which is worth while, and I trust that
the good that has been done will be recognized· more and more
as time passes.

There are two gentlemen in the room who, I am sure, every
one wishes to hear from before we adjourn. Several times dur
ing our conference mention has been made of the first discovery
of the chestnut tree blight, and the name of the gentleman who
discovered it has been mentioned several times. I think we
ought to ask him formally to come before us, and make a few
remarks. I refer to Mr. Merkel, of New York.

MR. MERKEl.. : I do not know what Mr. Pearson wants me
to say; whether he is wishing for blarney or not. I can only
say that I came in order to hear the .opinions of everybody
expressed. I am glad that the resolutions that were adopted
were adopted, in spite of the fact that there were some people
who did not agree with them. I believe that the work of this
Congress to-day is epoch-making. I believe we have advanced a
vast step. We have gone further yesterday and to-day bY miles
than we were the day before. I hope that we can save the chest
nut tree. My fondness for trees in general is the only reason
that brought me here; but that I should be pushed into the lime
light thus,-a modest violet like I am,-was not my intention.

THE CHAIRMAN: Frequently during our discussion we
have heard about the need of constructive work. The one man
of the entire State, and I dare say the entire world, who has
made possible the greatest constructive work against the Chest
nut Tree Blight Disease is now in the room, and I must call
upon the father of the measure which is responsible for the
effective work in Pennsylvania for a few words, Senator Sproul.
(Applause).

SENATOR SPROUL: Mr. Chairman and Gentlemen: A
member of the Senate is generally safe in the House, and I did
not know that anyone in any official capacity knew I had come
over here.

THE CHAIRMAN: We all know you.
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SENATOR SPROUL: I am very glad, indeed, to have had an
opportunity of looking in on this meeting. When the bill was
introduced and considered, it was regarded as largely an ex
periment, and it was thought that probably the State was taking'
rather large chances in making available so large a sum of money
for carrying on a work which nobody at that time seemed to
know very much about. I think that, from what I have heard
of the results of this meeting, if no other good were accom
plished by the expenditure of the money by Pennsylvania, the
initiative taken in investigating this very serious question ana
in trying .to devise ways and means to control the disease,-if
no other good out of this meeting has been accomplished, I think
that the expenditure was perfectly justifiable. I am glad indeed
to hear the expressions from the discoverer of the chestnut
blight and others as to the usefulness of this Convention, and
I trust that the good work will go on, not only here but every
where where this oisease is threatening so much harm. (Ap
plausl' ).

TIlE CHAIRMA:N: A request has been made that Deputy
('OlllInissiolll'l' 'Villiams say a word before we adjourn, and at
the same time auvise yon how extra reports of this Conference
may be seem'ed, if persons wish to have them.

MH. WILLIAMS: I had no intention of speaking again.
All I can BaJ' is that we hope, and the Commission hopes, to
have this report transcribed and published at an early date.
When it is printed ever~' pprsoll who has registered here, as
visitor or delegate, who has come at the behest of his Governor
or some institution which he represents, will be sent gratis,

. through the mails, a copy of this report. Every other person
interested in having a,copy of the report can make application
to the headquarters of the (;hestnut Blight Commission in Phila
delphia, 1112 Morris Bnilding in that city, and, so far as may
he possihle, I think their requests will be complied with. Just
how soon it will be possible to have this record in print we
tIo not know, hut no time will be wasted in the interim.

I do not think I have anything further to say except to add
thil'1 woro: That the Pennsylvania Department of Forestry is
interested with all other foresters and all other practical men
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and all other scientific iuvestigators, ill doing what we can to
produce the greatest good. What we are aiming at in Pennsyl
vania is to get results, and I take it that when this problem
is understood by our friends and neighbors, they will equally
be anxious to get results. These. will be obtained through var
ious pathways and by different means, but it is the favorable
result that we are interested in. That is the great goal of all
this effort. We would be very pleased to have any of the dele
gates and friends who are here call at the Department of For
estry. Many of you have been there; probably many have not.
You will find it in the north wing of this building, and we mmally
have open house from seven o'clock in the morning until ten
o'clock at night. Sometimes the doors are open all night, so
·we are ready to receive our friends at any hour of the day or
night. I thank you for this final opportunity to say a word
to you, and trust that your visit in Pennsylvania will not have
been without some permanent result. (Applause).

MR. THALHEIMER: I would like to ask the delegates that
are here whether any of them has had any communication with
the Italian Government, to find out their success in raising
the chestnut.

THE CHAIRMAN: We are going to refer the speaker to
the Secretary of the Conference for that information, and he
can give it immediately after adjournment. The Secretary is
thDroughly informed on the subject.

Although I have been very positively instructed not to do
so, I must at this time call for a word, at least, from the Secre
tary of the Pennsylvania Blight Commission, Mr. Harold Pierce.
(Applause).

MR. PEIRCE: Mr. Chairman and Gentlemen: As Secretary
of the Chestnut Tree Blight Commission, in behalf of the Com
mission, I ~ant to thank both you, Mr. Chairman and the mem
bers of the Conference, for the close and business-like attention

.~

that has been given to the various discussions that have taken
place, and while at times there has been great diversity of
opinion, yet from that very diversity we trust much practical
good may result.

15



226

At the request of Governor Tener, the Commission prepared
the programme, but in arranging for t}J.e speakers it tried to
provide for full and frank discU88ions by both the supporters
and opponents of what is known as "the cutting out process,"
so that every one would have a fair chance of being heard.

If at any time anyone has information of value to impart,
the Commission will be only too glad to hear from such persons,
and we assure you that anything which may seem likely to be
able either to curb or cure the disease, will be gladly given a
trial by the Commission.

The Commission considers it has been wise to make what has
been called a dead line, believing the ravages of the disease
can thereby be much better controlled than to allow the disease
to continue to spread as it did for several years, without any
attempt to keep it within bonnds.

At the same time, the Commission intends to do all it can
to carry on investigations both in the field and in the laboratory,
hoping that in the near future some cure may be ascertained.
We, however, believe that if we are to succeed, we must have
the earnest co-operation of all the states, for it seems self
evident to us that Pennsylvania cannot win without such co
operation. We therefore earnestly trust every member of this
Conference will go from here to his home imbued with the feel
ing that he will do all in his power to bring abont such co->~peration. Without that, I fear it will only be a short time
before all the chestnut trees along the Atlantic seaboard 'Will
be in a dying state.

As far as possible, the resolutions which this Conference
has passed, will be carried out by the Pennsylvania Commis
sion, and in closing, I want again to thank you both for the
close and businesslike character of this Conference and to m-ge
earnestly that if anyone here learns of anything which may be
of value, either in controlling or curing this disease, that he
will at once inform us of it.

Messrs. Bodine, Merkel, and Rane then escorted the Governor
to the floor of the Oonvention.

THE CHAIRMAN: Governor Tener, I desire to report to you
that during these two days we have been WscU88ing the various
phases of the chestnut tree blight. Many valuable points have



been brought out. The main conclusions of the Uonferenre have
been embodied in a set of resolutions, duly adopted this after
noon. It has been an'anged, through the courtesy of your own
State, to publish the proceedings of this Conference, in order
that what has been said and done here may become widely known
for the benefit of the fight against this terrible tree disease.

And now, Sir, our deliberations have about ended, and it is
a privilege, and I deem it an honor, for me to turn back to you
the duty as presiding officer of tllis meeting, as I received that
duty from you only yesterday. (Applause).

GOVERNOR TENER: Mr, Chairman, Ladies and Gentle
men: While it llas not been possible for me to attend the
meetings of your Convention since its opening and to listen to
the various papers that have been read or to take part in the
deliberations of the meeting, yet from time to time information
has come to me, and I have learned that your meeting has in
every way been an interesting one and that you all will go
home feeling that you have probably learned something from
this meeting and from each other.

I hope that the purpose of the convention was sufficient to
justify calling you here. Many of you have come at some incon
venience, I am quite sure. Pennsylvania will be very glad,
and I am particularly pleased to say it,-at her own expense,
little or great as it may be, to print the proceedings of this con
ference and to give the report the very widest circulation. I am
glad that you have seen fit to come here and to take the interest
you have.

I have learned also that at times there was some spirited
argument between you, and very often we know that out of a
great conflict comes the greatest peace and the best understand
ing, and I hope that that is the case in this instance.

And now, as you go to your respective homes, I hope you
will carry with you a very pleasant thought of this convention
and that, in the days to come, your a880ciations here, your de
liberations, and all that you have done, will prove a most pleas
ant recollection to you all. We are glad indeed to have had
you in onr Capital City with us on this occasion. Now that
you are going, I wish you Godspeed, happiness, and prosperity in
all your undertakings of life. (Applause).
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If there is no further business for tIle Convention, I will
entertain a motion to adjourn.

DR. MURRILL: I move you, Sir, that we adjourn.
Seconded by ProfeB80r Rane.
The motion was put and carried.

GOVERNOR TENER: I now declare this Convention ad
journed 8ine die.

ADDENDA.

Newport, Perry Uounty, Pa.,

February 21, 1912.

~'o the Officers of the Uhelitnut Blight Convention:

I desire to submit a statement in connection with this' blighted
wood question which is not the professional opinion of any
representative of the Chemical or Forestry Department of the
State, or any scientist; but is presented merely as the thought
of a layman who has had considerable experience in the chest·
nut wood extract business, and who has conceived the idea that
it might possibly, in a way, have some bearing upon matters
under consideration bJ the convention. It is submitted merely
as an individual hypothesis, which may be entirely wrong.

W. M. BENSON.
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CHESTNUT BLIGHT AND ITS POSSIBLE REMEDY.

By W. ~. BENSON, NEWPORT, P A.

In discussing the causes of the chestnut blight perhaps the
past experience of the extract manufacturers who make extract
for tanning leather, may be of assistance in pointing out the
proper remedy.

The chestnut wood received at the extract factories was at
first supposed to be all alike in tanning strength, but costly
experience proved that wood frOID good, strong lime, shale or
limestone lands is far richer in tannin than wood from soils
that are rocky, sterile, and which contain little lime. This
uifference is so marked that even the workmen in the leach
house at extract plants can tell when wood from a lime shale
or limestone region is being leached, simply by the unusu~ in
crease in the strength of the liquors obtained from such wood.
Chemical analyses proved the same thing beyond all question,
that in order for chestnut timber to attain its full tannin
strength, it must grow on limestone or lime shale soil. This
i~ not a secret of the extract trade, but a trade fact that extract
manufacturers want the public to know, as it explains why
the extract manufacturer will take wood from one region, but
will refuse wood from some other locality, where analyses of
the wood, an~ practical results in the leach house show a wide
difference in the yield of extract per cord of wood. It pays
better to pay freight for long distances to obtain wood from a
lime shale or limestone region, than to buy wood that is closer
to the factory, but which has less tannin.

An analysis of the ashes from the extract factory which was
made at State College in the Spring of 1911 shows that there
is over 40 per cent. of lime in the ashes. The analysis was made
with a view of selling the ashes for the potash they were sup
posed to contain, but the result was surprising inasmuch as
the analysis showed about one-third of one per cent;. of potash,
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while as before stated it showed over 40 per cent. of lime. Is
it not a remarkable thing to realize that a chestnut tree wants
l~O times as much lime for its coml'0sition as it does of l'0tash?

Another fact from the manufacturer's costly experience with
the lime in extract liquors is the expense it costs him to keep
the oxalate of lime which is leached from the wood from coat
ing up the copper tubes in the evaporating apparatus, or vacuum
p~ns as tlley are called. Oxalic acid has a powerful affinity for
lime, and it is used as a test in the chemical laboratories to
uetect the presence of lime in a solution. In the boiling down
IJl'ocess the lime combines with the oxalic acid in the tan liquors,
and it is precipitated as oxalate of lime, and coats the 4,500
tubes of the evaporating apparatus with a coating which has
to be l'emoved by hammering it loose. Acids that will eat the
lime off the copper tubes will also eat the copl'cr of the pans,
so mechanical and other means must be used to keep the tubes
free. It is no small job to do this; and while the constant
presence of lime in chestnut tan liquors is one of the drawbacks
to evaporating liquors economically, the fact of the presence
of ILme in the liquors is regurded as a good sign of plenty of
tannin in the wood.

Now the writer has little or no scientific knowledge of the
chestnut blight, further than having seen it and being able to
recognize it in the woods, but would suggest for your further
thought and consideration, the supposition that it is due to a
lack of lime in the soils in which such blighted wood is grow
ing, and that a blighted tree is simply a tree that is in the pro
cess of being starved to death for lack of lime. If this is true
then blighted wood will be found on soils that are known to
lack in lime, and on the contrary the soils where the chestnut
tree attains its greatest size and age will be found on analysis
to be composed of a considerable proportion of lime.

The map shown in this convention which outlined the area
in which the chestnut blight is at its worst, shows the worst
affected area to be in the vicinity of New York City, Long
Island, portionR of Connecticut, New .Jersey, and Delaware.
No doubt nearly all who attend this convention know of the
palisades of the Hudson, and how little lime such a weather
l'eSiRtin~ rock is likely to have. The flea sands of New Jersey,
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Long Island, and the clays soils of the Connecticut Valley,
which are made lip of the granite t~r()8ion of the White Moun
tains, all yield but little lime. Granite soils yield potash, but
our analysis shows that our chestnut tree needs 120 times as
much lime as potash. It was brought out at the convention
that the place where the chestnut trees attained the greatest
age was in Eastern Tennessee, where they grew to the immense
size of six feet or more through. If you will take a geological
map of Tennesee, and look at the rock formation in the region
of Knoxville, you will be impressed with the large area of -lime
stone and lime shale outcI'OpS in that region. Please note that
it was also stated in the Convention that there is no blight as
far as is now known in the whole State of Tennessee. If trees
('an be shown there that are 500 years old and free from blight,
growing on a lime shale or limestone soil, it will go far to sup
port our supposition that the blight UI not so much a dread
disease that threatens to sweep away our native chestnut trees,
as it is an evidence that blighted trees are merely trees that are
starved for want of lime in the soil on which the tree is growing.

It will not take over six weeks or two months to collect sam
ples of soils from every state represented at the convention,
and analyze them. If the soil where the blighted trees are
~owing show on analysis a low lime content, as against a
high lime content where the trees grow large, then we will know
klmost beyond the shadow of a doubt that the blight is most
likely to be caused by lack Of lime, bu~ in order to fully prove
the supposition, I would recommend that solutions of lime wate-r
be soaked into the ground thoroughly a.round trees known to be
affected with the blight. and soak the ground around the trees
a·s far as the branches above emtend out. Soak the ground thor
oughly for a distance of two or three feet down, 80 that every
root big and little will get a l·ittle lime in 80lution in which shape
it is readily taken up by the roots. Then spray the trees above
,r-ith the BordeauflJ miirture as well. The reason why I recom
mend lime water solution soaked into the ground, instead of
scattering lime around under the trees is this: It is known
that the sap in blighted trees is sour; this sourness is not the
natural sourness of tannic acid, but an abnormal sourness;
therefore every little fibre and rootlet must be fed lime to cor-



232

rect the sourness of the sap, and cause a normal, healthy sap
to flow or start this spring before the leaves come out. Lime
~cattered on the ground under the trees would do the same thing
in time, but it would take months for occassional rains to soak
the lime down to the roots.

"'That we are particularly interested in at this time is to get
positive evidence into the hands of the convention officers as
soon as possible; hence I recommend the lime water test in order
to get quicker and more positive results, rather than the plan
of scattering lime under the trees which is less costly than
the lime water plan. Water takes up only one seven-hundredth
part of its weight of lime; 80 pounds of lime, costing about 10
to 12 cents wholesale, will therefore make 56,000 pounds of
lime water, or 28 tons. The lime would cost less than the labor
of getting the water, but for the purpose of getting positive evi
dence soon it is here recommended.

If the tree grows a longer set of tlprouts this coming summer
than it did last summer, or if the leaves are a more healthy
color, then the whole case will have been fnlly proved that we
have a specific for the blight disease, and it will no longer have
any terrors for us. \Ve will be able to preserve the trees we
1l0W have, as well as cultivate them to advantage wherever we
like, if we choose to go to the expense of applying the lime arti
ficially.

From the extract makers point of view, ,I would like to see
the general law proved by experiinent that all trees having a
high percentage of tannin in their bark or wood, oJ;' both, require
lime for their vigorous growth. Por instance, the bark of the
pear tree is known to contain a fair percentage of tannin. If
the tree blights, is it due to a lack of lime in the soil? or is it
from some other cause? Will the bark of the pear tree show
a high percentage of lime on analysis? If this should prove to
be the case then the Horticultural Department of the State will
be in possession of a valuable fact, and the extract maker will
know to a certainty just what localities are the best in which
to locate an extract factory, by studying a geological map show
ing the limestone and lime shale outcrops, and locating all sorts
of tannin producing trees that he may wish to utilize in tlle
future. \Ve already know that the bark of the rock oak whicb
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contains 37 per cent. of lime in the ashes of the bark, and there
seems to be a general law in nature that tannin bearing trees
must have lime in greater quantities than other trees.

The first few analyses of the soils where blighted chestnut
is growing will put the Forestry Departments of the states
represented at the convention in position to know in a few
weeks whether this supposition of a lack of lime in the soils in
blighted tree areas is borne out by facts. If it is found to be
so, then the costly and irritating joh of foreing reluctant owners
of blighted chestnut trees into cutting them down at their own
expense will have been avoideU, and a policy of preservation
adopted in its place. The latter policy will be mudl easier to
put in force, as it will have the hearty ('o-operation of the public,
in the generous efforts of the states to assist owners of blighted
trees to save them. If the Forestry Departments can be put
in possession of a proper remedy for the blight by this single
convention, it will' emphasize the value of such conventions,
and demonstate the wisdom of the legislators of this State,
who so far-sightedly made the convention P98sible by their
appropriation.

}·'IELD WORK OF THE CHESTNUT TREE BLIGHT COM
MISSION.

By THOMAS E. FRANCIS, FIELD SUPERVISOR.

During the six months tIle field force has been at work, the
field agents have been trained and organized, and the general
line of western advance determined. Owners of infected wood
lots, and the pnblic generally have been warned of the existence
of the disease.

The general plan wldeh has hpen followed is to plac'c on~

man in charge of the work in a county, under the direction of
the field supervisor. The man in charge of the county usually
has an assistant, and the two work out from the same head
quarters but cover different territory. Wh('n one community
has been carefully scouted for the blight, the men move to an
adjoining district, and in this way cover the county. In the
meanwhile, timber owners are interviewed and the subject is
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called to the attention of the public by means of field meetings,
lectures, talks before Farmers' Institutes, Grange-meetings, and
the like.

The work from early September until December consisted
almost entirely of scouting for the disease. Later in the season,
the field agents marked trees for removal and devoted much
time to meetings with timber owners in the field, and general
educational work. The most important result of our field work,
is the interest and spirit of active co-operation we have aroused
among the owners of wood-lots in areas where the chestnut
tree bark disease has been found. The spirit has been aroused
by the activity and honest efforts of our field men. Their in
spections have been thoroughly and carefully made, and their
talks at local institutes, grange, und special meetings called
for the purpose of discussing the chestnut tree bark disease,
have been instructive and interesting. These meetings have
been well advertised locally and well attended. In Fulton,
Franklin, Huntingdon, Bedford, Mifflin, Blair, Centre, and
Snyder counties I have personally attended and addressed meet
ings called by the local field men, at which the attendance ranged
from forty to two hundred and fifty woodland owners and inter
ested persons. At these meetings a lively interest was shown,
nnd at every meeting promises of active co-operation and help
in locating and eradicating the disease, if found, have been
!riven. Not a single instance of antagonism to our work and
methods has come under my observation, and following every
meeting, requests have come to us for the inspection of individual
tracts, showing that the woodland owners not only approve our
methods, but are anxious for an opportunity to do their part
in assisting with our work. III fact, many cases of hlight have
heen found and reported hy owners us a result of instruction
received at these meetings.

Judges, school teachers, miuisterM, farmers, husiness men,
lind prominent men interested in the welfare of the State have
addressed our meetings and expressed their approval of our
work. As direct evidence of willing co-operation, fifty-seven
woodland o"\\"l1ers in the previously named counties have removed
and properly burned eight hundred and thirty-six infected trees
lind stumps from December 1, 1911 to February 15, 1912. In
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every case, an explanation of the object of our work has secured
voluntary action on the part of the owners. This is the best
('vidence that thc people of the State are interested, and will
accord us the strong co-operation which is essential to carry out
successfully the proposed plan of controlling the dise~se.

A REPORT ON SCOUT ·WORK ON THE NORTH BENCH
OF BALD EAGLE MOUNTAIN, BgTWEEN SYLVAN
DELL AND WILLIAMSPORT, LYCOMING COUNTY,
PA.

By H. E. WELLS, FIELD SUPERVISOR.

In order to determine as nearly as possible the number of
cases of infection existing in Sylvan Dell Park and the bench
land along the north slope of the Bald Eagle Mountain, a care
ful illspection was begun at Sylvan Dell. The park land was
chosen on acconnt of the assnred co-operation of .Mr. F. B.
Thrall, president of the club, and the members of the Associa
tion.

The work of felling infected trees and burning the bark and
brush was carefully done, and because of the nearness of the
park to the road, many interested persons had an opportunity
to see the blight and practical methods of control.

Seventy-five acres of park land were inspected. Twenty-five
acres had been previously gone over in a very thorough manner
during the last two years, and all dead, dying, or defective trees,
together with brush, undergrowth, and all forest weeds, were
removcd. 'fhe result is an opcn, clean looking, thrifty stand;
and, most sig-nificant of all, bnt one infected tree could be found.
This tree was a large one, fifteen inches in diameter, growing
close to the road through the park, and but slightly infected.
The remaining fifty acres lie in the eastern part of the park
and from a forestal point of view, are in a run-down condition.

No care or management has heen given the fifty-acre portion
of the park, and the blight, as well as many other fungous
diseases, have had full opportunity to thrive unchecked. It
was an admirable place in which to study the blight, for it was
present in every stage of development. Sprouts, saplings, young
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thrifty trees, as well as old, over-mature standards were found
infected. The forest floor is mostly rocks, there being little or
no soil cover at all. The chestnut runs about 40 per cent. of
the stand, with 25 per cent. rock oak, and the remainder a mix
ture of red, black, and white oak.

The majority of the infections apparently started in the tops.
Some trees had to be climbed to identify the infection. In most
cases the characteristic appearance of persistent leaves on
girdled branches or on infected sprouts below, large lesions or
blisters which have girdled the trunk, were sufficient to remove
doubt as to whether the tree had blight.

It may be said here that in scout work the closest observation
must be given to all suspicious trees, or trees with danger sig
1Ials. The most conspicuous danger signals in summer or winter
are the· persistent dead leaves. In summer, these leaves are
light yellow in color, in contrast with the healthy green leaves.
As they are killed slowly by a gradual stoppage of sap, they
remain rather flattened mstead of curling and wrinkling as do
leaves killed by frost in the fall. Their color is about the same
in summer as that of persistent leaves in winter killed by frost
and cam~es other than the blight. This yellowish shade tinged
with a ~reenish hue like that of hay in the mow, often lasts long
into the winter. Generally, though, the persistent leaves in
winter fire of a distinctly red rusty brown color, curled, twisted,
frayed, and blown to shreds on the edges. On an infected or
girdled branch, the leaves are persistent. In a healthy limb,
when sap action stops in the fall, little corky layers are formed
at the hase of the leaf stem, and the leaf splits off at this point.
In a (liseMed limh, the Rap iR held up and the leaf is not cut oft'
hy th!' corky layers.

\\Tit.li the leaveR, Hmall undeveloped and unopened hurs are
often seen. In ROme inRtances trl'eR are found with almoRt every
bur r('rnainin~, closed and nearly full size. The hurs are dark
in color and blend with the color of the leaves. If the burs are
few in number and scattered, especially if open, the chances of
blight being present are small.

Another characteristic dan~er signal is the growth of suckers
or sprouts in a ring on girdle below a blister or lesion, extend
ing around the trPf'. The upward flow of the sap being stopped,
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the tendency is to put out these laterals. These sprouts are
almost always infected and quickly girdled, so in late fall or
winter, a tree with suspicious persistent leaves and burs in the
top and leaves on lateral shoots, is very apt to be infected.

As was said, apparently most infection started at the tops
of the trees as evidenced by the appearance of the leaves, etc.
Yet many large trees were found to be infected upon a careful
tree to tree examination, at the base, and the only visible out
ward. sign of the blight was the reddish yellow pustules, forming
in the deep fissures of the bark, where the new inner bark is
breaking through. Upon cutting into this region, the diseased,
discolored inner bark next the wood was found filled with the
mycelium of the fungus.

On old trees it takes more time for the disease to appear on
the outer surface of the bark in the form of pustules, and often
u well defined blister of mycelium is found on the inside of the
bark showing no sign of its presence on the outside. Por this
reason the complete peeling and burning of the bark on the
trunk of a tree that is .going to be used is essential.

In the inspection work that was carried on, specimens show
ing the blight in various stages and under different conditions
were found, and among them, one in particular is worth men
tioning. A large blister nearly a foot in diamter was discovered
and a great many of the pustules were rubbed. off or destroyed.
Allover the surface of the lesion were numerous holes made
apparently by wood-peckers, probably in search of the insect
larvae that are commonly found under dead bark. Is it not
possible for these birds to get spores on their feet and bills,
carry them to other trees which may not be infected, and upon
searching in that bark for more insects, thus deposit spores
of the blight?

The infections found in the park numbered thirty, twenty-nine
of which are in the part that has been allowed to ,go without
management of any kind. In the first inspection made of the
park last fall only three or four trees were found to be infected.
Accordingly, on finding so much infection here it was decided
to make a careful strip survey of the bench land lying between
tbe State reserve on the north side of Bald Eagle Mountain,
and the Susqnehanna river. The tracts are mostly farmers'



woodlots, ranging in size from a few acres up to several hun
dred acres. The soil is poor there and rocky, and gets poorer
in quality closer to the mountain. The stands are in about the
same copdition as the eastern portion of the park, except where
some cutting has been done, and here the brush and growth of
forest weeds is very dense. The chestn~t runs from 20 per cent.
to 40 pel' cent. of the stand, and chestnut oak is present togetller
with red, black, and white oaks.

In direct contrast with the condition found in this portion
of Sylvan Dell Park is the condition observed on the Fish and
Game Preserve owned by the Jay Oooke Estate. This property
is several hundred acres in extent but only about one hundred
acres have been inspected. This portion of the tract is located
four miles northeast from Waterville in Cummings township,
in the west-central part of Lycoming county. The timber ill
fully 90 per ('ent. ('heatuut and is a clean, thrifty young pole
stand averaging six to ten inches in diamter, with 250 trees to
the acre. On less than five acres fully thirty trees were fountl
to be infected with blight. The chara('teristic persistent leaves
of last summer were present in every case, but pustules were
visible only at a height of ten to twelve feet. As was stated,
the trees are unusually healthy and thrifty in appearance and
no signs of insect work were found. This center is, at the pres
ent time, the most northwesterly infection known.

The map accompanying this report gives the relative size of
the tracts, and shows approximately the centers of infection by
8. cross in a circle. The numerals indicate the number of trees
in the center.

The most typical center or spot infection was found on the
southwest corner of the Hamm tract (see map). There is tim
ber all around this point, except on the west and northwest.
On the west it is cut over, and a young second growth of saplings
is present, while on the northwest is a cleared field. The real
center of this spot was a lar~e tre~ ahout sixteen inches in diam
eter, infected from top to bottom. The hark WfiR fairly plastered
with pustules and all of the youn~ saplings (of which there
were three or four growing from the baRe), were badly infected.
It seems reasonable to Ruppmm that thiR inft'ction has been
present for two or thr~ years.
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Infections of every kind wt>re found at varying distances from
~his badly infected tree. Fifty feet away, two saplings, six
inches in diameter, were found, upon climbing, to be infected,
and the only sign of the blight at a distance was a cluster of dead
leaves on a terminal shoot. On climbing, a blister about four
inches in diameter was found, but pustules had not been formed,
the infection having been caused probably late last summer.
This lesion was about ten feet from the very tip of the leader.
It was found to be girdled and pustules were present at the
beginning of last year's growth.

A short distance away a little to the southeast, a small tree,
six inches in diameter, was found infected only at the base.
Another tree one hundred feet west in the cut-over area was
badly infected. This tree was dead, having been girdled with
an axe, and the ring of bm-k removed; but the blight was fnlly
developed and the bark was covered with pustules above the
portion of the tree girdled by the axe.

The largest center was found on the Keefer tract (see map).
Here twenty-three trees, all saplings, were fonnd on a circular
spot fifty yards in diamter. Only one other tree was found
outside this center, and that at the extreme southern end of the
tract.

Another center less than a quarter of a mile east from the
first center described, was found on the line between Hamm
and Stuemplle, and the most badly infected tree was one 10 to
12 inches in diameter, to which the wires of the fence were
nailed. The tree was dead, and the tunn"els of borers and the
larvae in them were found. This tree showed very well the
appearance of the blight on old bark, and from it several good
sections were obtained. Around this tree the young sprouts
and two saplings, four inches in diameter, were badly infected.

The strip was worked, in the maImer indicated, and when a
center was found, every tree within a varying radius depending
on tlie size of the center was carefully examined until no more
trees could be found that were infected. Often at the outer
limits of one center the edge of another center would be en·
countered, and this new f!pot would be studied in the same way.
Here and there, scattering cases of infection were found, not
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in a center, tl10ugh perhaps the source of the infection was one.
These are shown on the map as small circles without a cross.

In the same way a careful inspection of the Fisher and Savidge
tract hae been carried on. Messrs. Fisher and Savidge of Wil
liamsport and Sunbury respectively, have. planned to cut off
amI graft with Paragon scions, the natural stock on 550 acres
of land located one mile west of Essick Heights. This lanel
is admirably adapted to the optimum growth of chestnut, and
in fact, in some portions of the tract, which comprises in all
640 acres, nothing else grows. The stand is dense young sap
ling sprouts 12 to ] 5 years of age, though here and there patches
of old mature timher are found. The purity and density of the
stand, however, without a doubt accounts for the number of
infections present, which exceeds greatly any condition here
tofore found in Lycoming county.

The first spot or center was found not over 100 yards west
from the house of G. II. Newman (on map), and it is definitely
known that summer before last wild doves roosted here and
that they flew in here whenever disturbed. Adjoining was a
field of buckwheat where they were in the habit of feeding. The
infection or center was entirely on a tract of less than one-fourth
acre in size and the trees were nearly all thoroughly infected,
mostly in the tops. Several tree! showed persistent leaves in
the tops, but otherwise there were no signs of the blight. Upon
climbing these trees the first stages of the blight were found
in a slight splitting of the bark together with a few pustules
just beginning to become visible. It seems likely, therefore,
Lo suppose that this infection was carried here by these birds,
or at least that it was spread locally by them to other centers
near at hand. In all nearly 400 trees were found to be infected,
and these were found grouped in six or eight centers. Very
effective co.-operation is hein~ ~iven the Commission by the
owners of these tracts in this region. However, there is a solid
!'ltdp of chestnut timber four to five miles wide and eight to ten
lllilpR lon~, stretching from the O~donia down the ~yalsock

CI'cpk. It will hI' impracticahle to attempt to scout this region
thiR willtp!" hnt with UlI' opening np of Rpring, hy placing a
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crew of four or five men in here under the direction of a man
familiar with the territory, the whole region will be carefully
Illcouted.

All known infections will be destroyed and the men working
in this territory cutting tannery wood, are thoroughly familiar
with the appearance, spread, and danger of the disease, so that
we can look for local assistance, and that in the end is the aim
of our work.

In conclusion, taking everything into consideration, good
results have been obtained by winter work. Persistent leaves
are visible to a trained eye for long distances through the woods.
However, deep snow or a covering of sleet interferes with the
finding of pustules at the base of the tree. Their Q-ying branches
begin to show most prominently during late summer, hence
August and early September is the ideal time for scouting work.

The strip along the river actually inspected contains 452
acres, and this was covered in about a month of actual inspection,
for considerable time was used up in superintending the removal
of infected trees.

A fair estimate is 4 acres per day per man for a close inspec
tion, working the tract in ~O feet strips. In a very close tred
to tree winter inspection, two men can cover four to five acres
or two to two and a half acres per day per man.

LONGEVITY OF LIFE OF SPORES.

The following report is submitted in reiJponse to the request
of Mr. E. A. Weimer, that an attempt be made to germinate
spores from an infected piece of chestnut, collected in Monroe
county in July, 1908, and continuously kept in a moist cell at
the Department of Forestry since that date. Forty-four months
after the time of collecting, the status of the fungus is found
to be as below:

16
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"Phfladelphia, April 19, 1912.

Mr. I. C. Williams,

Deputy Commissioner of Forestry,
Harrisburg, Pa.

Dear Mr. Williams: In reply to your letter of April 18, I
can give you the following report:

The fungus on your specimen made a small growth as I at
first reported to you. After however, it had started to produce
a 8mall number of picnidia it ceased to grow. I then began
ll.gain, and found that I could cause the spores to germinate.
They in turn made but a small growth, and afterward were
llnable to produce any fruiting picnidia. A small part of the
bark which I removed from your specimen was put in a damp
chamber. .I was unable to get any growth at all from this. This
shows that the specimen has almost lost life. This loss of
vitality may be due to the Penicillium, a fungus which has
covered the surface of this specimen. I will return the speci·
men in the bottle to .you at once.

Very truly yours,

(Signed) CAROLINE RUMBOLD."

REGISTERED DI.<~J.EG.ATES AND GUESTS.

The following names and addresses appear on the official
register of delegates and guests in attendance at the Conference.
It is a matter of regret that a large number of those in attendance
failed to register, although indicating their active interest by
their presence at one or more sessions.

Daniel Adams, 301 Crozier Bldg., Philadelphia, Pa., (Lumbermen's Ex.)
Prot. 080. G. Atwood, Albany, N. Y.
Dr. J. M. Backenstoe, Emaus, Fa.
Prot. H. P. Baker, Forester, State College, Pa.
Parker Thayer Barnes, Harrisburg, Pa.
Prot. Gao. L. Barrus, Albany, N. Y.
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NOTE.

The CommUlllion for the Investigation and Control of the Chestnnt
"roo Blight Diseue in PennsylvaIiia was authorized by an Act of
Assembly approved by Governor Tener, June 14, 1911.

This Commi88ion, in collahoration with the Pennsylvania Depart
ment of Forestry, is to ascertain, determine upon and adopt the moat
efficient and practicable means for the prevention, cOlltrol and eradi
cation of a disease of the chestnut tree, commonly known as the
chestnut tree blight. It is authorized to conduct scientific investiga
tions into the nature and cause of such disease, and the means of
pl'eVlenting ita introduction, continuance and further spread. The
Commission has power to establish, regulate, maintain and enforce
quarantine against the introduction alid spread of 8uch disease, and
from time to time, to adopt and prescribe 8uch regulations and
methods of prttcedure as it may deem necessary and proper.

The Commi88ion will cooperate with the owners of chestnut treee
t8 accomplish all of the purposes of the Act in every p088ible manner.

..

.~



TREATmn' OF ORNAMENTAL CHESTNUT TREES AFFIcrED WITH THE
BUGHT DISEASE.

This bulletin is intended as a guide for the treatment of individual
I'hestnut trees affected with blight, which on account of their value
as orchard trees or for decorative purposes warrant the expenditure
Ilf considerable time and money for their preservation.

DESCRIPTION OF THE DISEASE
The blight disease is caused by a fungus which grows in the bark

Hud also in the outer layers of sapwood. Pustules (fruiting bodies)
are soon produced and grow through to the surface of the bark. On
old, rough-barked trees these pustules are borne in the crevices of the
hark. The pustules, of a pinhead form, are orange-yellow or saffron
in color, and get darker with age, at maturity being a rusty brown.
The spores are of two kinds and are produced at nearly all seasons
of the year. They are disseminated through the ageucy of wind,
insects, birds, etc. 'fhe spores must reach tbe inner or middle bark
to cause an infection. Ordinarily they germinate very quickly, per
haps in a few hours, or at most in a few days. The mycelium then
grows through the bark in all directions, developing a series of more
or less concentric rings, so that the lesion, or area of infection, has
a somewhat circular or oval shape. The rate of growth of the mycel
ium depends upon weather and other conditions. It grows at all
seasons of the year, except in the coldest weather, when it is dor
mant. In summer, especially in June and July, it is most rapid, as
a temperature of about 70 degrees and upwards seems best suited for
its development, but growth is less rapid if the weather is dry. In
July and August the trees bearing dead branches are especially
noticeable.

FAKE REMEDIES
A great number of so called "cures" for the blight have been ad

vanced. In many cases the method of treatment shows that the
~ponsor is either ignorant or unscrupulous, and in other cases the
work is done in such a haphazard fashion that it is entirely worth
less.

A spray cannot penetrate beneath the bark where the disease is
working, and consequently is absolutely worthless as a remedy. It
may be possible, however, to find a toxic solution which can be in
troduced in some way into the circulation of the tree which will
kill the fungus without kiIIin~ the tree. The Pennsylvania Chestnut
Tree Blight Commission is carrying on a series of experiments with
this end in view, and it is hoped that some such remedy will be
fonnd. It has been claimed that a proper application of ferti
lizers wiII cure the disease. While it may. be that a healthy, rapidly
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growing tree is more resistant, obsenations seem to prove that soIl
fertilization alone is not a cure. The prinripal rt'medies and treat
ments advocated are being given a thorough test by this Commis
sion, and should any of them be found successful, the public will be
so informed. At the present time, however, we can recommend noth
ing but the treatment herein outlined. which will have to be carried
out thoroughly if any considerable degree of success is to be attained.

The work can be done by the owner himself in some cases, eIilpecially
if the trees are small or easily diUlhed. A g-003 working knowledge
of the characteristics of the disease is essential, but the owner can
be sure when he does the work himself that the proper precautions
are taken. The owner should also make numerous examinations
after the first treatment is concluded, and should be in a position
to remove the incipent inf('('tions, wh('n this can be done cheaply
and before the trees are much harmed.

TREATMENT
The treatment comdsts principally in cutting away the infected

portions of the tree. The mycelium quickly discolors the bark and a
sharp line between the apparently healthy and infected bark is usually
seen. However, the rn,rteliUlll penetrates into the apparently healthy
bark, and if possible, the cut should be made one inch or more beyond
the discolored area. The mycelium also works to some extent into the
sapwood below the discolored area, and three or more an
nual layers of wood should be removed as well. The smaller
infected branches should be cut off one foot or more below the
canker, when possible. If these branches are cut off at
the base, flush with the tre.e, the wound will heal over more
quickly, and there is less danger of the trees becoming reinfected.
If the infection lies near the base of a branch, care should be
taken to see if any of the mycelium has grown into the trunk. A

gouge, chisel and mallet are the
proper tools for nse in such work.
The gouge should be ke.pt very
l;harp, so that the tissues at thl
edge of the cut are not unneces
!'arily bruised, and the healing
m'er of the wound thus delayed. ~
With good work the new growth -
will start directly under the cut I
and will often be visible in less I

than a w('ek. in the actively grow-
ing season. The new growth takes
plaoe at the sides of~the wound.

Three handy tools In tree surgery. Often above and 'bJlo II oad
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wound a triangular piece of bark will die. ]#01' !bis reason it
is advi88ble that the top and bottom of the sear be pointed rather
than abmpt or broadly rounded. A large percentage of the bark.
of a vigorollt!l, young tree can be :removed if neee&ll8!'Y, without
killing the tree. Portions can be cbt away from all sida, ntL
the Row of up will alter its eoul'lle so 88 to follow the liring..
bark. It bas been shown that this flow of sap UDder extraordinary
conditions will deviate from a longitudinal course fully 90 degreea..

The wounds should be painted with an antiseptic covering after
all traces of the mycelium are l'6IDoved. This is to prevent the de
velopment of insect or fungous dise8.se@, as well 8S the infection
by spores of the blight which may have lodged upon the wound,
and also to act as a waterproof covering for the wound. Very tbick
coal tar diluted with crOO8ote to make it readily applicable is the
best combined antiseptic and cover that can be recommended and
should be used wherever possible. Other sub8tancfll!l which ean
be used as antisepties only are:

Corrosive sublimate (bichoride of mercury), in the proportion 8f
one part of the corrosive sublimate to one thousand part~ of water.
Tablets of this poison are sold at all drug stoJ'e@ with directions 88

to how much water to add to make the 1-1000 1lOlution.
FormoJln, 5% solution in water. This is also a poillOn and must be

used with care.
Either of the above antiseptics will kill any of the funp with

which they come in contact. The cutting tools need not be dipped
in any solution to kill any spores which may adhere to them, pro
vided the antiseptic is immediately and carefuIly applied to oJl
rut surfaces.

Waterproof coverings to follow as soon as. antiseptic is dry:

1. Coal tar.
2. Lead paint.
3. SheIlac, (of temporary value only unless renewed

often).
Or this Solution:

4. 1 ~aIIon pine tar.
2 qts. rosin.
t qt. linseed oil. Mix thoronghly.

Extreme care should be taken to coIled and burn every particle
of the wood and bark which was cut from the infected parts of the
tree. This is importnnt. The fungus will live in this bark for a
ICIng time after being cut. It haR beeD found that pieces of bark
cut from trees send out living spores after lying on the ground in
all kinds of weather for five. months, and that fence rails and u.n.



barked logs used for buildiag purpuses have still shown the disease in
an active condition after a year or 11100'e. All underbrush, etc., should
be cleared from around the tree and the entire tree and the ground
directly under it sprayed with a lime-sulphur wash or other disin
fectant.
- After the treatment has been completed, there is danger from two
sources:-1. Some of the myce.lium may have been overlooked and
left in the bark or wood. The edges of the wound should be closely
watched for sometime after the first treatment, and if re-infected,
should be promptly and more thoroughly cut away again. Unless
this is done it will be unwise or useless to spend money for the first
treatment. 2. The tree must be guarded against new infection.
For this reason if the tree is located in a region where the disease
is very prevalent, or if the tree is in an unhealthy condition and
presents many wounds which serve as entrances for spores, the
chances for success are smaller. All wounds should be covered dur
ing the first treatment and every precaution taken to prevent un
necessary wounds. The use of climbing irons on trees results in the
most dangerous ty-pe of wounds, and their use by any so-called
"tree doctors" should be sufficient reason for branding the men as
incompetent, ignorant· or wilfully careless.

Spraying the trees at intervals for the purpose of preventing
re-infection will kill spores on the exterior and may be successful.
Lime-sulphur or Bordeaux mixture ma,\' he UF~ed, and the work Rhould
be done at intervals of about two (2) weeks during the spring and
summer, and, if possible, through the entire year.* Painting or
spraying the trunk and larger limhg with whitewash is also of some
apparent benefit, so far as tried. It is also advisable to apply a
coating of tree varnish or tl"PP tang-Ie-foot to the bafle of the trees
after spraying, to keep crawling insects oft' of the trees.

CASES WHERE THERE IS SMALL CHANCE OF SUCCESSFUL TREAT
MENT

No such treatment can be recommended for forest trees on ac
count of the difficulty and eXl'enf;e attached to it. Even in the
treatment of orchard and lawn trees there is less likelihood of sue
.cess than usual in such instanePR as the following:

1. When the tree is very old or very large. Trees in time lose
their power of recuperation, and tho wounds made in the course of
the work will not heal over readily, Experience has shown that trees
over forty feet high are seldom trpated with any beneficial results.

2. Where the disease has progressed over a large portion of the
trunk of the tree so that much of the bark will have to
be removed. If the trunk or a lnr~e hr:mch is nearly w.rdled, the

'Comlliete and detailed dl"""Uons for makfnlr Bordeaux Mixture and Lime-Sulphur ao~ulloDi
will be found In Farmerw' Bulletin No. 243, which can be obtained free UpOll appUcatlon to till
Secretar,. of Agriculture, WUhlnrtoll, D, O.
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(Potash-content 50%)
(Nitrogen-content 15% )

(Phosphorus-content 14%)

treatment is apt to 8eriouBly weaken the tree. BefoTe the work b~DJI,

a careful inspection .r the dil!le8.8ed areas should be made. Begin
at the base and thoroughly examine all portions to the tips of the
branches, for signll or blight unless the bue is badly dise8.8ed, when
it will be useless to attempt to save the tree.

3. When the tree is in an unhealthy condition, due to borers or
wood rotting fungi. Trees having borer holes and bark wounds
present entrances for more spores of the blight and do not respond
to the treatment.

4. In localities where the blight is very prevalent and where
little is being done to fight it. There is little hope of saving a tree
when there are many trees in the vicinity producing millioDJI of
spores.

FERTILIZERS

It ill believed that a healthy, rapidly growing tree is less liable
to infection and will certainly recover better under treatment. It
is advisable to apply a fertilizer to the soil about the tree. The soil
should be treated a few feet further than is covered by the spread
(,f the crown of the tree. The fertilizer to be applied should contain
all the chemical elements in which the soil is deficient-nitrogen,
phosphorus, and potash are the most likely to be absent from or
deficient in the soil. A mixture of these three is advisable. The
following formula, which contains these three elements in readily
soluble form, is suggested:

Per 100 square feet:
4 oz. muriate potash

13 oz. nitrate soda
14 oz. acid phosphate

Per Acre
100 Ibs. muriate potash (50%)
330 "nitrate of soda (15%)
350 "acid phosphate (14%)

It has also been suggested that an alkaline condition of the lIOiI
may have some favorable influence in checking the blight. As a
remedy, lump (fresh burned) lime should be used, in quantities of
about 9 Ibs. per 100 square feet, or two (2) tons per acre. If used
with the above fertilizer, it should be applied either two weeks be
fore or after-not at the same time.

SUSCEPTIBILITY AND IMMUNITY
An wild and cultivated varieties of American 'and European

chestnuts seem to be susceptible to the blight, but not all to the
same degree. 80 far as can be ascertained, pure strains of Chinese,
Japanese and Korean ehestnuts seem to be almost, if not quite,
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3. Small reddish blisters appear on cankers on smooth bark.
Later the tops of these blisters burRt, forming small, wartlike erup
tions or pustules of a sulphur-yellow, orange, or brown color. In
the deep cracks of old bark, the pustules form reddish or orange- •
colored lines. These pustules are the fruiting bodies which prodnce "'!
the RporcR. During damp weather bright yellow, twisted threads of
the microscopic spores are sent out from the pustules. These threads
are jelly-like at first but on drying become firm and brittle. They vary
from one-sixteenth to half an inch in length, and are dissolved by the
rain, which distribntes the spores down the surface of the bark.
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The mycelipm or vegetative portion of the fungus shows in small,
irregular, fan-shaped areas of yellowish or butT color,· when the sur
face of diseased bark is shaved otT or cut slantwise. This is the
portion which produces the spore-bearing pustules, and also the part
that saps the life of the bark. •

5. Deeth of tops of entire trees. These dead trees are often con
spicuous because of the reddish-brown patches of bark, due to the pre
sence of the pustules. In case the tree has been dead for a year or
more, the bark begins to peel off naturally in strips or shreds.

6. Buckel'8 or water liProuts, which develop at the base of the
cankel'8 or at the base of the diseased tree. They are frequently
very numerous for one or two seasons, after which they are usuall,
killed by the fungus.

If in doubt as to tile existence of blight in ,our locality, communi·
cate with the ClulIltnut Tree Blight Commision, 1112 Morris Building,
Philadelphia, supplying all information of importance concerning
the matter.
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NOTE.

The Commission for the Investigation and Control of the Chest
nut Tree Blight Disease in Pennsylvania was authorized by an Act
of Assembly approved by Governor Tener, June 14, 1911.

This Commission, in collaboration with the Pennsylvania Depart
ment of Forestry, is to ascertain, determine upon and adopt the
most efficient and practicable means for the prevention, control and
eradication of a disease of the chestnut tree, commonly known as the
chestnut tree blight. It is authorized to conduct scientific investiga
tions into the nature and cause of such disease, and the means of
preventing its introduction, continuance and further spread. The
Commission has power to establish, regulate, maintain and enforce
quarantine against the introduction and spread of such disease, and
from time to time, to adopt and prescribe such regulations and
methods of procedure as it may deem necessary and proper.

The Commission will cooperate with the owners of chestnut trees
to accomplish all the purposes of the Act in every possible
manner.

(3)
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INTRODucrORY STATEMENT.

The work reported in this Bulletin was carried out under the
direction of the Field Pathologist in two field laboratories of the
Pennsylvania Chestnut Tree Blight Commission during the grow
ing season of 1912. One of these laboratories was located at Charter
Oak, Huntingdon County; the other was at Mt. Gretna, Lebanon,
County.

The writers wish to acknowledge valuable assistance from the fol
lowing: E. ·T. Kirk, J. F. Burrows, M. R. Clare, C. F. Korstian,
L. S. Pearson, A. B. Bechtel, W. E. Keefer, R. D. Spencer, C. A.
Gates.

DISSEMINATION OF THE FUNGUS

INTRODUCTION.

Not only must the chestnut blight fungus be destroyed where it is
already found, but it must be prevented from spreading to healthy
trees. The loss of the trees already infected would be a small matter
if we had a way to prevent ~t from spreading to those that are now free.
But this way will be found only after it has been determined how
the fungus passes from one tree to another, and how it gains
entrance to a healthy one. This is the fundamental problem and no
small part of the summer's work has been directed towards its
solution. The work is far from complete but a report is submitted
at this time for the benefit of others, who may be working along
this line.

Before entering into a discussion of experiments, a resume will
be given of what others have said and done on the problem of dis
semination.

A REVIEW OF THE LITERATURE.

How the fungus enters the host.-Murrill (1) in 1906 is of the
opinion that the fungus could only enter through wounds but sug
gests the possibility of lenticels also being channels of entrance. He
thinks that wounds may be made by anyone of a number of agents:
mice, voles, rabbits, man, insects, etc. Later in the same year (2)
he believes that the fungus may enter through dead twigs, since he
finds these at the center of many cankers. Metcalf, (3) in 1908 says

( 7 )
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that the spores enter through wounds, insect punctures, dea'd twigs
or dead wood. Later in the same year Hodson" (4) repeats the state
ments of Murrill and Metcalf. The next year Metcalf and Collins (5)
state that the spores enter through wounds and possibly in other
ways. In 1910, however, they (7) assert that the fungus can enter
without any visible break in the bark. Still they are of the opinion
that wounds are the usual channel and state that among these, the
tunnels of the bark borers are the most common. They suggest also

that winter injury may produce lesions that will give entrance to
the fungus. The idea of the borers being. responsible was evidently
strengthened by further observation for in 1911 (9) after repeating
their former statement, they write, "In many parts of the country
where the disease is prevalent there is very direct evidence that
bark borers, and particularly the two-lined chestnut borer (Agrilus
bilineatl1s) are directly associated in this way with 90 per cent. or
more of all cases of this disease." None of these writers cited give
any experimental data to prove their assertions.

How the fungus is carried from one tree to another.-Whether the
agent that makes the wound is the same as the one that carries the
spores, is a question on which observers do not agree. The tendency
in the last few years has been toward the belief that they are the
same, and that when the specific agent that makes the wound is
found it will also he found to carry the spores.

Murrill (1) in 1906 says that the summer spores are disseminated
by wind, insects, birds, squirrels. etc., and also that mice, voles and
rabbits make wounds and carry the spores in their fur. In a second
article (2), he suggests the agency of rain in carrying the spores to
other parts of the tree. Hodson (4) in 1908 says, "Vlind is probably
the principal agency, but the spores are no doubt carried by animals,
birds, insects and by the shipment of infected material. The disease
spreads locally through the gradual distribution of the spores from
tree to tree and at a distance, chiefly through the shipment of in
fected material, such as a nursery stock, bark, nuts and other
products. There is a possibility that long distance infection is also
effected by means of migratory birds." It should be noticed that
he was speaking only of the summer spores. He does not claim to
have done any work on this subject himself, but has compiled his
circular mostly from what Metcalf and Murrill wrote. Rane (8) in
1911 says that the spores are carried long distances by the wind but
it is impossihle to tell whether he was speaking of the conidia or
winter spores. Exactly the opposite opinion is expressed by Metcalf
and Collins regarding the spores (9): "There is no evidence that
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they are transmitted by wind, except where they may be washed
down into the dust and so blown about with the dust." The follow
ing year Metcalf stated as follows:" Both kinds of spores appear to
be sticky and there is little evidence that they are transmitted to any
distance by wind except when washed down into the dust and so
blown about with it." (10). To account for the spread they suggest
rain and add: "There is strong evidence that the spores are spread
cxtensively by birds, especially woodpeckers. and there is also ex
cellent evidence that they are spread by insects and by various
rodents, such as squirrels." (9). They also mention the agency of
man by shipping timber and nursery stock. The general opinion of
investigators up until the present about the wind, is well expressed'
by Collins· who in his address at Ithaca, N. Y. in December 1911,
makes the following statement: "I am quite convinced that these
spores are not blown broadcast, simply because they are of a sticky
nature." He adds that there is no reason why birds should not carry
them.

As far as any published research is concerned, the situation was well
summed up by Rankin (11) at the Harrisburg Conference in Feb
ruary, 1912: "Concerning the means of the spread of fungus
from one tree to another, we have nothing except secondary evi
dence. Most writers have theorized on the different methods by
which the conidia or summer spores might be carried from one tree
to another and new infection startcd. Reasoning by analogy with
what is known of the behavior of many fungi, such agencies as
borers, birds, ants and the wind, etc., have been suggested but in no
wise proved to be responsible. It seems that the ascospore stage
has not been considered by any writer in the dissemination of the
fungus, yet this stage follows the conidia very quickly and is the
more abundant fruiting stage." Then he adds: "Under moist
conditions, the ascospores are shot forcibly out in the air, where they

can be caught up by the wind and carried for a considerable distance.
The speaker found the ascospores being shot from the mature pus
tules during every rainy period last summer. The question at once
arises, why could not these ascospores once shot into the air, be
carried long distances and owing to their abundance cause a large
majority of the infection?" So far as the literature shows, Mr.
Rankin stands alone in his views of the importance of the ascosporic
stage and the agency of the wind.

Fulton (11) reports some work carried out by Mr. R. A.
Waldron, which has an important bearing on dissemination. At-

*CoIllIl8. 1. 1'., Tbe CbeltDut Bart DI8eaIJe. ReprInt from Proceedlnp of tbe IIeeond Auuual
3lleetlnl of tile Northern Nut Growers' AllIIOclatlon, Itbaca, N. Y., December, 1911.
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tempts were made by a strong blast from an electric fan to blow the
conidia into the air. The results were such as to lead Mr. Waldron
to believe that at best the conidia could be blown only a short dis
tance even in a strong wind. His opinion, expressed to the writer,
is that the wind has very little to do with the dissemination of the
conidia.

CHANNELS OF ENTRANCE TO THE HOST.

Much confusion has arisen in the past by not making a distinction
between the agent that carries the spores, and the one that produces
the wound by which the spores may enter. Some writers have pro
ceeded on the assumption that one and the same agent is responsible
for both, i. e., that this agent carries the spores to a healthy tree and
there makes the wounds where it deposits the spores in a favorable
place for growth. That such is not the case, can positively be
demonstrated in many cases and the evidence is strongly against it
in the majority of cases.

Neceuity of a wound.-Murrill (1) failed to get an infection ex
cept where a wound was first made. Metcalf and Collins (7) how
ever, state that the parasite may enter without a visible abrasion in
the bark. In our experimental plots all attempts to get an infection
by placing the spores on sound bark have failed. The following ex
periment, however, may be not without significance in this respect.
Diseased .bark taken from a young canker was placed closely around
small branches, where no abrasions could be detected and then the
whole wrapped with cotton. The cotton served first to exclude in
sects and other agents; second, to keep the bark moist. Seven
branches were treated in this way on June 29th and on September
5th,-a little less than ten weeks, cankers were formed on three of
them. There was no sign of an infection, however, one month after
the experiment was started. On account of the unusually favorable
conditions for infection that are offered and the tardy appearance of
the cankers. not much practical importance has been attached to
these results. All other experiments indicate that the cases where
the fungus enters through sound bark are so rare as to be entirely
negligible.

The value of observation of natural infections.-The questions
that have been asked hundreds of times are: Can't you tell by look
ing at young cankers, how they were started? What is the use of
making inoculations when you have the wounds right there at the
center to show you where the canker started? The problem is ap
parently very simple. If you find a canker with a larval gallery at
th~ c~nter, th~ the fung-us must hav~ entered through that wound;
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if a sapsucker hole is there, then it is plain that the infecting spore
was deposited in that hole, etc., etc. It is safe to say that ninety-nine
per cent. of the statements that have been made concerning the in
fecting agent are based on data collected in this way. Some extensive
lists of the kinds of wounds in the canker have been carefully com
piled and put forward as indicating that certain specific agents are
responsible for a certain percentage or the infections. T,he fallacies of
such data are so obvious that they hardly nee~ comment. It is
almost impossible to tell, except in the very youngest cankers,
whether the wound preceded the canker or the canker preceded the
wound. Very few old cankers are free from larvae and it is not
uncommon to find them in cankers less than an inch in diameter in
our experiment plots and yet the wounds were produced by a knife
and not by the larvae. Woodpeckers and other birds pick at the
cankers to get the larvae. The holes that they make, often lead the
uninitiated to believe that the canker started in them. Many have
stated that the natural cracks in the bark are a favorite means of

entrance because they found tpese at the center of the canker. Yet
it has been noticed all summer, that it does not matter by what
method the inoculation is made,-a crack will almost invariably be
formed at the center on account of the drying out of the bark and
soon it is almost impossible to tell by what method the inoculation
was made. In our observations on natural cankers, dead twigs
have more often been observed at the center than any particular
wound. But did the canker start from the dead twig or did the twig
die as a result of the canker forming around it? Very roung
cankers are not often noticed and when they are, they usually con
tain no spores, so that it is impossible to state whether or not they
were produced by Endothia unless cultures are made or they are

put in a moist chamber for further development. Many cankers
have been ascribed to this fungus, but when sent in to our labora
tories for examination proved to be only the natural dying of the
bark around insect galleries.

Observations on the natural cankers are not altogether without
value, but it is certain that data collected from these observations
alone are not reliable in determining the cause of infection.

Inoculations of various kinds of wounds.-The only way then to
find out what agents are responsible for g,iving entrance to the fun
gus is to find the wounds produced by these agents (in uninfested

territory), inoculate them artificially and see if cankers are devel
oped from them, at the same time keeping plenty of wounds no~ in
oculated as checks. In some cases where wounds cannot be found
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where w~nted,1t is necessary to make· artificial wounds as near like
the natm;al ones as possible. The following kinds of wounds have
been inoculated and the results given in Table 1.

1. Slits in the bark, longitudinal, diagonal, etc., to imitate axe
wounds, knife wounds, etc.

2. Gouges to imitate climbers.
3. Artificial borer holes.
4. Natural insect holes.
5. Peeling down the bark.
6. Scraping off only the outer cork layer.

7. Cut stubs.
8. Broken down branches.
9. Natural cracks.

10. Gimlet holes to imitate sapsucker holes.
11. Holes made by a hypodermic needle.

It will be noticed in this table that a fair percentage of infection
was secured in all but three kinds of wounds. One of these was
natural cracks. Indications from later experiments, not yet re
ported, lead us to believe that this kind of a wound also can become
infected.· It is worthy of remark that out of all the natural insect
holes that have been inoculated with both kinds of spores and with
cultures, not one has produced a canker up to date.

The results of all the inoculation experiments of the summer, cer
tainly warrant the following conclusion: Any kind of a wound in
the bark deeper than the outer green cortex may furnish an entrance
for the fungus. In other words, it is not necessary to have a wound
of any specific character or made by any specific agent.

Before leaving this subject, mention should be made of another
mode of entrance, which although as yet not sufficiently investi
gated, may prove to be of some importance. It was commonly
noticed in thick young coppice in eastern Pennsylvania that many of
the young sprouts of this year's growth were dying from the tip
downward. The disease seemed to start in the leaves, the midrib
especially being blackened by the invasion of a fungus. All stages
could be founJ from leaves with dead tips to the entirely deadened
twig. In a very large number of cases the blight fungus was grow
ing around the base of the twig, where the blackening had run down
to the larger branch, in such a manner as to lead one to believe that
it had entered by means of the twig. Isolations both from the leaves
and from the twigs showed the presence of a fungus which we have
repeatedly demonstrated to be the cause of "die back" on the twigs
in western Pennsylvania. This fungus was isolated too late in the
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season to carryon inoculation experiments this year. That its at
tack may have some relation to the entrance of the blight fungus is

at least possible.

TABLE I

Showing the comparative value of different kinds of wounds for
infection.

Charader of wound.

J..oncltudlnal aUt, _..•• .• ..._. __ .
I..ongltudlnal slit, •.•._._. ....
Diagonal alit, ••__• . __ •••.
Diagonal alit, .. •. ._. __
V-ahaped euts, __ . .. __ • •••
V-ahaped euts, • . _
V-shaped eata, . . __• •. •
Artilidal borer holes, • •.__ • \
Natural m-t holes, ._ .. __ •__ . _
Natural m-t holes, •. .... • _
lSaturallnled boles, .•.• . •
Peeling down bart, .. _. ..__ . 1
Stab with bffe ,_,_"",, ,_,_,,_,,_,_,
Stab with bffe _.._....•• __• •....._'"
8tab ...'tb knlle .••..• _•.•-.-.- ••••.• ---.'
Scraping off outer cart layer, ... - _
Gut stuba, •... ._. .•_
Broten branches, . ..•.__
Natural ttacka, • .. .•.. _
Oimlet holes, •.. __ . __ • . __ • _
Hypodermic needle, . __ " __ - .••• __ - .•---

Inoculation material uaed.

Dlseaaed bart,' ------------------1M7cellum from culture, ..•. _
M7ee.11um from cnlture, . . _. __
Dr7 spore horna, -_ .••..... .
OoDldla In water, •••• ._..••
Aacoeporea In water, _
A.scoapor8ll shot In dry, , , __ . _
M7coUnm from culture, •.••__.•.._.
M7collum from culture, __. _
CoDldia In water. _.'_" •. .1
Ascoepores In water, . __ • . !
Mycelium from culture•• ,
AlICOapores In water, •. i
Gonldla In water, .. _. __ ._ ..• .
Dry spore homa, _._. __• ••__ :
M7collum from culture, ._._••_••_
M7ce11um from culture, . __ .•_••• __
Mycelium from eulture, • __
M7cellum from culture, . _
AlICOapores In water, . • ••
Aeroaporea In water, .. _. • .

...
o

i
6CIll
4M

116
18
wr
88

19
08

1]8,
231
22
261

IM7
81
96 ;
26 1
II

::1
136 .
64!

llS.1l
llll.Z
96.0
lIB.7
1lll.8
911.3
8IIli.6
64.4
0.0
0.0
0.0

88.0
1I8.11
8ll.8
79.1
0.0

81.8
71.11
0.0

52.S
76.11

Having thus disposed of the agents which furnish a means of
entrance to the new host. let us next consider some of the agents,
which have been suspected of carrying the disease from tree to tree.

MAN AS THE DISSEMINATOR.

The shipment of nursery stock.-This has proved to be an efficient
means of carrying the fungus by ~ong jumps to regions free from
blight (Cf. (5) p. 49; (4) pp. 5 & 7.) This phase no longer calls for
experimental proof, but four interesting cases which have come to
light in western Pennsylvania are worthy of mention because they
were all far beyond the main line of advance of the disease. The
first of these was near Connellsville, Fayette County, a county in
which blight has never been found on the native trees. Twelv~
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Paragoll 1rees had been purchased from a Philadelphia nursery in
the Spring of 1911. These were grafted trees about two or thrc:e
years old. When the disease was discovered about a year afterward,
six of the trees were dead or in a dying condition from cankers on
both the stocks and the scions. Fortunately no .native trees were
close to these and the fungus had no chance to spread further. A
second case at Warren was similiar. Out of twelve trees, eleven were
dead at the top and on the majority of the trees Endothia was

plainly the cause of death. A very similar condition was found in
Elk county. Here however, it had gone further and one native tree
close by was badly infested. These trees were brought from

Rochester, New York. The fourth case is between Somerset and
Berlin in Somerset County, and here it has been left long enough to
demonstrate the awful destructiveness of the disease. About four
years ago some Paragon grafts were brought from Lancaster
County, a badly infested county, and top grafted on native trees.
There are now thousands of diseased trees within a radius of two
miles from the grafted trees. Since the disease has gone so far and
since there were no records of it up to the present year, it is only
fair to state that it cannot he definitely proved now that this infection
started from the Paragon grafts. The fact that the scions were from
an infested orchard indicate that these were the sourco of infection.

The spread of the disease by tools.-To determine whether the
disease can be spread by tools in cutting into a diseased tree and then
into a healthy one, the following experiment was tried:

On July 25th, 13 cuts were made in trees with an axe, each time
after chopping into a diseased log several times. Within six weeks
cankers began to appear around the cuts and on October 1st, when
the trees were cut down and burned, 12 of the 13 cuts had decided
cankers about them. There is then little doubt that the disease can
be carried in this way.

Shipment of logs and wood.-Can the disease be spread by ship
ping logs and wood into uninfested. territory? This resolves itself

mainly into the question of whether the fungus lives and grows and
produces spores on the dead bark and logs, under the conditions in
which they are usually kept. How long will it live there? Will it
pass from one log to another or from one piece of bark to another?
Supposing that the spores were already formed, how long would
they continue to live on dead logs or on bark? How long would the
perithecia retain their power to shoot spores into the air? To
answer these questions, the following experiments have been started
and the results up to date are given below:
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Experiment: To determine how long mycelium will remain alive
in logs, peeled and not peeled. On July 1st, 104 logs were cut and
left on the ground where they fell; 18 of these were peeled and the
remainder left with the bark on them. Three months afterward
the mycelium was found still alive in 22 per cent. of the peeled
logs and 66 per cent. of those not peeled.

Experiment: To determine whether bark after being taken fro~

the log and thrown on the ground can become infected. Pieces of
bark were inoculated and thrown on the ground in various situations
to see if the fungus would develop on them. Table II gives re
sults.

• TABLE II.

Showing results of inoculation in removed bark.

Dat&.

June I .

Juna I .

June I ..

July 23 ..

Jul, 23 ..

Jill,. :13 ..

Aut. n ..

A n ..

A n ..

Method of mUi... Inoeul.tioaa.

M,.ceIl... fl'OlD atIture ill a1it......•....

Caaldla put io alit ill barlt. .

Aoi:ooporM put in alit in bark•...........

M,.ceIlum u- Clliture ill a1it..........•.

Aacaaporeo in _tor, _ ..

Piece 01 d_1ocI hark tied 011 .

Piece of di..-d b.rk tied .

Wuhed with w.ter cOIIWni _-..,.
Mycelium fl'OlD culture ill a1it. ..

Where kept.

~i="d ..... 11I11 wu
Dry.,,,Daad where lUll ....

olWi,....
~. P,'OU'" where lUll wu

SII.d';'';.tce bat r.ther dry
If'OIIJId.

Sh.d,. p1.ce but rather d.,.
.roalld.

Shad,. p1.ce but r.ther dry
IrDand.

Low wet aroaad in lIIl.de, .

Low wet ,",uod ill .h.de .

Low wet aroand ill .h.d .

, i•.Zl

if I:..!I l!
'IS I:! '"

14

1

0

1:1 0

IS I 0

6
1

100

I
3 ! 100

3' 100

12 100

7 100

21 8S

From this table it appears that the condition under which the
bark is kept will determine whether or not it can become infested.
If piled in a moist and shaded place, it is certain that the fungus will
spread through it, if any spores are present, to infect it. Also if
diseased and healthy bark are piled together, the fungus will run
from the diseased bark to the bark that is uninfested. It has often
been noticed during the past summer that where diseased trees were
l:ut and the chips left in a pile about the base of the tree, that the
fungus will grow luxuriantly in the bottom of the pile. Not only

2
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will it grow on· the dead chips, but also on leaves and dead ·chestnut
burs, as proved by the following experiments:

Experiment: To determine whether Endothia will grow on
dead leaves. Dead chestnut leaves were steniized in a moist
chamber on July 23rd and then a few drops of water containing
ascospores washed down over them. On August 24th numerous
pycnidia were formed on the leaves.

Experiment: To determine whether Endothia will grow on dead
chestnut burs. On June 14th, three dead chestnut burs were steri
lized and placed under a bell jar. Afterwards a few drops of water
containing ascospores were washed down over them. On July 24th
pycnidia had been developed on all of them. .

Experiment: To determine whether the fungus can grow on
seasoned chestnut wood. On September 13th, nine small pieces of a
rail that had been seasoned for several years, were put in test! tubes
with moist cotton, sterilrzed and inoculated at one end. On October
6th, scattered pycnidia had formed at various points on the surface
of all of them. That it can also grow on twigs of other specie:. wil:
be brought out later.

The fact that this fungus, besides being a virulent parasite, is also
an excellent saprophyte seems never to have received sufficient at
tention. It will grow more rapidly through dead tissue than through
living tissue, and will live there for a long time and continue to pro
duce its spores. Some interesting examples of this have been
noticed. In an infested tract previously mentioned, in Somerset
County, in June of this year, diseased trees were burned so near
healthy ones, that the latter were scorched on one side and the bark
cracked open. A reinspection of the injured trees four months later
showed that the fungus had gained entrance through the cracks
and had spread entirely over the burned sides of the trees, growing
in some cases a distance of six inches from the point of infection.
Comparisons with the rate of growth as determined by inoculation
experiments show that this is a great deal faster than it grows
through healthy tissue. At St. Marys, Pennsylvania, trees with scat
tered cankers were cut in the spring of this year and permitted to
lie without further attention. In October a reinspection showed the
fruiting pustules of the fungus spread more than a foot from the
edge of the canker during the summer. Trees in the same condition
were felled during the spring at Anderson, Pennsylvania. The
trunks were utilized but the topa and branches were left OIl the
ground. Six months later, hardly a branch or stump or top could be
found which was not fairly covered by the fungus. In the sapro-
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pbytic conditioa DO eanker is formed aDd the bark looks De ~

fuent from ordinary dead bark except for tbe reddiab. pustules.
Another peculiarity of the fungus under these conditio. is that the
mycelium does not advance in fan-shapec:l mats, but by single strands
so that it is oot readily visible to the unpracticed eye.

Spores that are already formed live for months (see below under
"Loagevny of the Spores") and that the perithecia will still retain
their power of ejecting the ascospores into the air is proved by
the following:

Experiment: To see how long after being dried the perithecia
can eject the spores. Bark with perithecial stromata was kept in the
laboratory for 14 weeks. Five pieces of this were then tested and
ascospores were shot out on slides from two of them.

Then there is no reason why the disease can not start in a new
locality to which the logs are shipped, if in that locality they are
placed near where chestnut trees are growing. If the logs are peeled,
however, the chances of spreading are much reduced since the logs
will dry out more and in any case only pycnidia will be pro
duced. The shipment of unpeeled wood is evidently a more prolific
way of spreading the disease since the perithecia are developed on
the bark.

The only recommendations about the shipment of chestnut pro
ducts that can be made at this time are in regard to the moisture
conditions under which they are shipped or stored. It bas been
demonstrated that water is necessary first for the ejection of the
ascospores; and second for the germination of either form of spores.
Shipment should be made in closed cars and the wood, if it cannot
be stored inside, should at least be piled up off the ground in such a
way as to admit all the air and sunlight possible.

BIRDS AS CARRIERS OJ' THE FUNGUS.

The fact that birds pick at the cankers in search of larvae has been
previously mentioned. Then they would get the spores or bits of
mycelium on the feet, bills and feathers and carry them away to
other trees and deposit them there seems a plausible theory. During
the early spring, on the experimental plats at Mt. Gretna, Mr. Clare
observed several species of woodpeckers and the blue jays picking at
these cankers, and in some cases large areas were picked away. At
that time, however, none of these were shot and tested for the pre
sence of spores. A set of experiments was planned to determine
whether any of the birds carried the spores, but on account of un
fortunate delays, could not be carried out until the middle of the
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summer. By that time the birds were very scarce around the tr~.

It seems that during the summer they live mostly on berries and
other fruits and do not pick at the trees. Nevertheless some of them
were shot in the plots and tested. The method and results are given
below:

Birds found on the infested trees were shot during the
summer and their feet, bills, and tail feathers washed separately in
sterile water. This water was then centrifuged to bring down the
spores that might have been washed from the birds. Part of the
sediment was then examined under the microscope and the other part
plated out in dilution plates. When colonies of fungi appeared,
they were isolated to determine whether they were Endothia. An
othec method used, was to make direct imprints on sterile chestnut
bark agar plates with the feet and bills of the birds. Three blue jays,
eight downy woodpeckers, three creepers, four flickers and two
hairy woodpeckers were treated as above, but all results were nega
tive. To determine whether this method was at fault, the feet and
bills of birds were brought in contact with both conidiospores and
ascospores and then treated as above. Colonies of Endothia de
veloped in abundance.

Birds may be instrumental in spreading the disease but up to the
present we have no experimental data to prove it. These experi
ments will be resumed during the winter and spring with a better
chance of obtaining conclusive results.

,That such a wound in the bark as that produced by a sapsucker
could become infected by ascospores is indicated by the follow
ing:

Experiment: One hundred and thirty-five wounds of about the
same diameter and depth as the holes made by sapsuckers were madt
with a gimlet. These were inoculated by putting the ascospores in
water and dropping the water from a pipette into the holes. All of
these had cankers formed about them six weeks later. No cankers
appeared on the forty-five uninoculated gimlet holes used as checks.

HOW THE RAIN SPREADS THE DISEASE.

The rain dissolves the mucilaginous matrix of the spore horns
and the conidia are carried down the trunk, where they probably
find lodgment in wounds and produce cankers. This is the usual
explanation of the fact, that most trees with cankers on the upper
trunk or large limbs, later become diseased at the base and on the
exposed roots. As an actual fact, there are no experimental data
which prove that the rain is responsible for these basal cankers. In
sects might· just as well carry the spores there, and several other
agents might be suggested but the rain theory is the most plausible
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Some very interesting data were collected along this line at
Charter Oak on the naturally infested tract. The -diseased trees
were blazed April 1st of this year, the blaze being cut in healthy
bark in most cases. On August 14th eighty-four of the blazes were
examined and sixty-six of them had developed new cankers at the
base of the blaze, while only eight had cankers at the top. Now a
remarkable thing about the Charter Oak infection is that aU
through the summer no ascospores could be found, but there has
been an abundance of conidial tendrils since the middle of May.
Taking these facts into consideration, therefore it seems 'probable
that the cankers in the blazes were started by the conidia washed
down from above.

To determine that the spore horns are washed off by the rain, it is
only necessary to watch the water running down the trunk during
a rain. That they would wash into wounds below is certain, if
there were wounds there at the time of the rain. Then to duplicate
these conditions, it is only necessary to make a suspension of conidia
in water and spray trees 90 that the conidia run down into wounds,
or to put the water with the spores directly in the wound. This was
done successfully in various sorts of wounds as reported in Table
III.

A still more convincing experiment was carried out at Mt. Gretna
as follows:

Experiment: Isolated trees were selected which had cankers on
the trunks producing conidial tendrils, but having no ascospores
in them. Wounds were made at various distances below the
cankers. Water was sprayed with an atomizer on the cankers and
allowed to run down the trunks into the wounds. Of the twenty
three wounds treated in this way, sixteen developed cankers later.

TABLE III.

Showing the value of conidia in water for producing infection.

Dace.

f
llDC 5•............
1IDC 17 .
1IUII,...•..•.••••
aIy 7 ..

Method of illOC1llation.

6 Sprayed with aUlllliMr in V-ab.ped cuu .
15 ProPPed into atab in the b.r):, ..

;~ ~::~~~D~ec~~:~::::::::::::::::::::::::::::::::::·:::

..
a

1
0

'61 •
.!l

il
.!I il
'8 I:.
j is
"Z II.

57 89-4
53 54·7
96 55·00
40 9~·5
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A much more important part played by the rain in the spread of
the disease is· in soaking up the bark and the perithedal stromata,
thus bringing about the proper conditions for the ejection of the
aacosporea. This will be treated under "Wind Dissemination."

Sometimes it has been observed that the ascospores, instead of
shooting, merely ooze out, and in this case, the rain would wash
them down and produce basal infection, just as with the conidia.
To determine the power of ascospores to produce infection when
carried down by the drops of rain water, a set of experiments was
carried out very similar to those with conidia. The rain might
also splash the spores for short distances or carry them to trees that
are directly under cankers on the higher trees. The results are given
in Table IV. On the whole there is need of further experiment in
regard to the relation of the rain to the disease.

TABLE IV.

Showing the value of ascospores in water for producing infection.

Date.

jUH 10, .
DDt: II, .
una 17, .
uJ,. 17 .

Method of inoculatiool.

THE RELATION OF IN8ECTS TO THE DISEASE.

..
II ~';3

• !] u
u
il

'0 tl I..
Z Il.

184 1')·3
144 34-7
59 40-7
88 88.9

From the time that the disease was discovered, insects have come
in for a large share of the blame for its spread. The main reason
for this theory seems to be that they are found 90 abundantly on
and in the bark of chestnut trees and that their galleries are common
in the cankered areas. But one will look in vain through the literature
for any convincing experimental data to prove that they are
responsible. Since this was considered a problem for the entomo
logist, and since there were several entomologists working on it
in Pennsylvania, very little work bearing on the relation of insects
was done in our laboratories.

The insect most often found in this state, working in the bark is
the little larva of the "bast miner.- When it emerges it leaves a
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neat little hole less than 0.5 mm. in diameter.. Since th('se appeared
to be excellent places for the fungus to gain an entra nee, inocula
tions were made in them, with mycelium, ascospores and conidia
and introducing them in various ways and at different times during
the summer. No infection was ever secured.

There seems to be a general idea abroad that insects are in the
habit of boring into diseased bark and then going to another place,
and boring another hole there, thus carrying the disease from one
tree to the next. Competent entomologists assure us, however, that
it is doubtful if any insects with such habits live on the chestnut.
Larvae do not leave their galleries until they come out as adults,
and then they come out leaving the old pupal case behind them, or
else they come out and go into the ground to pupate, in which case
also they would not carry the spores to other trees. There is also
an idea current that when the adults deposit their eggs they sting
or puncture the bark and lay the eggs on the inside. Now as an ac
tual fact we are informed that·such is not the case but that the eggs,
as a rule, are deposited on the outside of the bark, and when the
larvae hatch, then enter the bark through microscopically sman
holes and at so slow a rate, that it is doubtful if very much fresh
bark is left exposed at anyone time. The cicada is an exception
to this rule, since it does deposit its eggs on the inside and make
a large wound in doing so, but has never been demonstrated that a
cicada will oviposit in a diseased area, so that it would be hard to
see how the spores could get on the ovipositor in the first place. Nor
are the cicadas sufficiently numerous in this part of the State to
"account for the infection. The writers have had occasion to ex
amine several thousand cankers during the summer, but have
never seen one that was suspected of having started from a cicada
wound. However, cases have been reported by field men in which
as high as thirty per cent. of the lesions were found in or about
cicada wounds.

Ants have been accused and some observers state that they havo
actually seen them eat the spore horns and pustules and also carry
them about with them. Even at that, this is only secondary evi
dence that they produce new infections with these spores.

Experiment: On May 8th, eighteen ants were dug out of &

canker and each transferred to a sterile plate of potato agar and
permitted to run over the plate for several days. No colonies of
Endothia developed on the plates. This experiment was duplicated
later by R.. D. Spencer in the laboratories at Charter Oak, but with
negative results. Mr. Spencer is of the opinion, however, that
this method is at fault.
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Experiment: On August 7th, five vials of insects were sent to
Charter Oak from eastern Pennsylvania by P. H. Hertzog, to be
tested to see if they had spores of the fungus on them. These were
tested by putting them, one at a time, in tubes or melted agar, kept
just warm enough so that it would not solidify. The tube was
then shaken and the agar poured into sterile Petri dishes. Ants from
three of the vials proved to have the spores on them. The spores
had been artificially placed on the ants in one of the vials, however.
The ants in the other two had been taken from the bark of the
diseased chestnut trees after a rain. This indicates that the ants can
carry the spores.

Experiment: To find out how long spores will remain on ants.
On August 28th, fifteen large ants were caught and immersed in
water, which was milky with conidia. Then these were allowed
to run in a bottle of earth and at regular intervals two were taken
out and tested for the presence of spores. The last test was five
hours and sixteen minutes afterward and spores were still on the
insects. The technique used was the same as in the preceding
experiment. This shows that ants may retain the spores long
enough to carry them some distance.

Experiment: To determine whether ants eat the stromata of the
fungus. On August 28th, fifteen ants were placed in a bottle, con
taining moist bark with perithecial stromata. Air was admitted
through cheesecloth at the top. They were kept in there until all
but two of them starved to death. Examination showed that they
had not eaten the pustules. No similar experiment with spore horns
has been tried.

Many observers have noted the fact that the stromata at times
are found to be all eaten out of the bark. This has been attributed
to various agents, such as birds, squirrels, ants, etc. This has been
especially noticed during the past summer and trees have been
found covered with cankers, but with not a pustule remaining. It
was thought that the agent that removed the stromata might be
responsible for sprea:ding the disease, by carrying the spores to
healthy trees. Mr. Spencer worked on this problem and found that
although several insects occasionally work at the pustules, by far the
greater part of them in this locality, were eaten out by LeptodyJtUI
moouZata,-one of the Cerambycid beetles. These insects were re
peatedly put in cages, with pieces of the bark containing stromata,
and it was a matter of only a few days when not a pustule re
mained on the bark.

The question next to be answered was, whether the disease was
further disseminated by the ravages of this insect or whether the
beetle was beneficial since it ate such a large number of spores.



23

Are the spores digested and thus destroyed in the stomach of the
insect or do they pass out in the excreta to germinate on the other
hosts? Two sets of experiments were run to determine this point.

Experiment: The beetles were fed on the stromata for five days
then taken out and sterilized with phenol on the outside. Then the
viscera were removed with sterile needles, put in melted potato agar
and plated out by the usual poured plate method. Numerous
colonies of bacteria developed but no fungi at all. The bacterial
colonies are explained by the fact that bacteria thrive in the intes
tines of insects, as well as higher animals. This experiment was
checked by the following:

Experiment: After being fed for a day on the ascosporic stro
mata five of these insects were removed and caused to excrete the
fecal material by a light pressure with the forceps on the abdomen.
This fecal material was caught in sterile potato agar tubes and
plated out with the same negative results as in the preceding ex
periment. These experiments indicate that this ins~t may be really
beneficial.

Mr. Spencer and the writers are of the opinion that the insects
are not important agents in the spread of the blight, except in so far
as they produce wounds by which the spores may enter.

THE RELATION OF THE WIND TO THE SPREAD OF THE
CHESTNUT BLIGHT.

Murrill in his first publication on the blight (1) in June, 1906,
states that the summer spores are disseminated by the wind. Out
side of mentioning the fact that the winter spores are matured in
late autumn, this stage of the fungus is entirely ignored. From
that time until 1911 almost every writer on the chestnut blight who
mentions dissemination at aU, follows Murrill in stating that the
conidia are blown by the wind and in ignoring the ascospore stage.
The disease does spread in a way that would lead most observers to
suspect that the spores are carried by the wind; therefore their con
clusions are not remarkable. It is much easier to imagine the wind
blowing the spores off these exposed tendrils of the summer spores,
than out of the perithecia, which are deeply imbedded in the
stromata.' Besides, the ascospor~s were thought to be developed in
the winte1", while the disease spreads most in the summer. But when
it was discovered that the conidia are very sticky when wet, and
are cemented together in a mass as hard as hom when dry, the
wind dissemination idea had to be discarded. The general opinion
concerning conidia as expressed by Metcalf and Collins (9) in Oc
tober, 1911, was as follows: "As both kinds of spores are sticky,
there is no eviaence that they are transmitted by wind except where
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they may be washed down into the dust and so blown about with
the dUIt."

The results of a series of experiments during the last summer-,
have led us to believe that the ascospore stage is the important
stage in the dissemination of the fungus and that the wind is largely
responsible for its spread. The observations and data upon which
these conclusions are based are given below.

Occurrence of! the ucoapore atage.-The ascospores are commonly
called winter spores but this name is misleading. There has never
been a time during the past summer when ascospores could not
be found maturing in any number of localities in Pennsylvania. On
the other hand there were "spot infections" in the western part of
the State, where nothing but the summer stage could be found, al
though the infection apparently was of several years standing. A
comparison of a large number of these "spot infections" showed that
in general, where the fungus was all in the summer spore stage,
young cankers were scarce and were mostly 'confined to the young
growth about the older infested trees, while in the localities where
the winter stage was common, they were more numerous and much
more widely spread in the surrounding woodland. These were the
first observations that led us to believe that the ascospores are of
prim,!-ry importance in spreading the disease from one tree to an
other.

Ejection of the ascoapores.-These spores are enclosed in a tough
leathery flask, the perithecium, which in tum is deeply imbedded in
the stroma. In order to get to another tree and to reproduce the
disease there, they must be removed from this flask and get out
into the air. The question at once arises: How do they get out?
In the summer of 1911, W. H. Rankin (11) discovered that the
spores are forcibly ejected from the ostioles of the perithecia. That
such is the case can very easily be demonstrated. After a heavy
rain or after making the bark very wet by spraying water on it,
fasten a glass side on the bark over mature perithecia, so that the
surface of the slide is only a few fi1limeters from the ostioles. In a
short time white blotches will appear on the slide OTer certain of the
ostioles which are active. Examination under a microscope will
show these to be little heaps of ascospores sticking to the slide.
The course of the spores after leaving the ostioles can be watched
under the low power of the microscope or better under a binocular
dissecting microscope. The writer has also often observed them
with only a hand lens. A still better method of watching them in
quantity and one which has been used successfully in our labora
tories is the "light-beam" method, which is described by Buller in
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his "Researches on Fungi." By this method they can be watched
with the naked eye, shooting oat into the air by thousands.

The relation of the rain periods to the ejection of! spores.-The
spores are ejected only during periods of rain since the bark must be
wen soaked. To see how often they would shoot during the month
of August under natural conditions, slides were suspended over 30
groups of pustules on a clump of uees. All of them ejected spores,
at least once during the month, and four of them at five different
dates; others, less often. The fact was noticed that even after a
heavy rain, the spores would often be ejected only from the stromata
on one side of the tree, the other side not being sufficiently drenched
to start the perithecia.

Time required for perithecia to begin shooting spores after the
bark ill soaked.-This, of course will vary with the moisture content
of the bark before the soaking begins. To make conditions uniform,
specimens of bark which had been dried for three weeks in the
laboratory were used in a number of experiments. They were
drenched, then put in the bottom of Petri dishes, into which had
been poured a little water to keep the bark continually moist. In all,
35 pieces of bark were used. Of these 22 had shot spores within
two hours; 5 began shooting in 45 minute6. The average time for
the 22 was 1 hour and 28 minutes. In another set of experi
ments, fresh bark was brought in from the woods and tested. The
Tariation was greater due to the different conditions under
which the bark was used. Several specimens ejected the spores in
less than three minutes after they were brought into the laboratory.

The duration of the shooting period following a rain.-The fol
lowing experiment gives data both for answering this question and
also additional data on the one just discussed: Sixty pieces of as
cospore bark were soaked for 15 minutes and then slides suspended
over them to detect the spores that were shot. Ninety per cent. of
them ejected spores: The first one started in 22 minutes, the last

.one in 1 hour and 55 minutes, the average being 1 hour and 3
minutes. Records were taken of the time they continued to shoot.
The shortest time was 1 hour and 20 minutes; the longest, five hours
and two minutes; the average, 3 hours and 7 minutes.

In another experiment a canker was drenched with water in
the woods and after it started to shoot, it continued for 2 hours and
35 minutes.

In a third experiment, a well infested small log was brought into
the laboratory and sprayed with an atomizer. It began.shooting in
44 mmutes and was still shooting in places after 3 hours and 30
minutes. In this experiment it was noticed that, whenever the sur-
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face of the bark and pustules became dry, the spores ceased shooting.
We may say then in general that as long after a rain on the surface
of the bark remains wet, the spores will continue to shoot. This
leads us to the next question.

Duration of shooting, if the bark remains wet.-Qn August 18th,
five pieces of bark about 1 cm. square, were started to shooting in a
moist chamber in the usual way. Records were taken three times a
day of whether they were still shooting. One of them became
covered with Pencillium and stopped shooting after six days. Of
the others, one continued shooting 17 days, one 14 days, another 22
days and the last one, 25 days. Each of these, however, occasionally
missed a day or part of a day. Later experiments gave similar
results although no longer record than 25 days was ever obtained.
Since it is not likely that a period of continuous rainy weather
would be longer than 25 days, we may say in general, that the spores
will continue to shoot as long as the bark is wet.

Effect of dessication on resumption of shooting.-Qn July 23rd,
two .pieces of bark were started to shooting spores in the regular
way. After it was determined that they were shooting well, they
were removed and thoroughly dried for a day, then tested again for
shooting, after which they ·were dried for two days and tested, etc.,
being dessicated alternately for one and two days. For 27 days
this experiment was continued, and on wetting each time, they con
tinued shooting. The experiment was discontinued on the 19th of
August because of contaminations.

In a similar experiment, allowing the bark to dry, however, one
day between each test, spores were ejected on every test for 14 days.
In a third experiment they were dried a week between each test.
This experiment was in progress four weeks and at each test spores
were ejected.

Distance to which spores will be ejected.-W. H. Rankin re
ports that they will be ejected with sufficient force to throw them
5 mm. straight upward. Numerous tests have been made in our
laboratories. In general they will easily shoot from 4 to 7 mm. and
often much higher. The highest record secured as yet is 22 mm. A
more important question is: How far will they shoot horizontally?
One is surprised in watching the course of the spores, by the
"light beam" method to find that the majority follow a rather
regular "sporabola," as Buller has named it; some of them seem to
be lighter and float off further afield than the others. The follow
ing experiment will give some idea of their power to shoot horizon
tally when all air currents are excluded as far as possible. A piece
of shooting bark about 5 mm. square was supported 1 inch above



27

the edge of a sterile plate of agar, so that the ostioles pointed out
horizontally over the plate. All this was done under a bell jar.
After allowing the perithecia to shoot five minutes, the plate was cov
ered and stored to see how the colonies of the fungus would show
up. At the end of three days 508 colonies of Endothia appeared.
From the region below the bark, diverging lines of closely crowded
colonies appeared for 30 mm. Beyond this the colonies were irregu
larly scattered over the plate. The farthest one was 89 mm. from the
point where the bark was placed.

These experiments show that without doubt, the spores are shot
far enough into the air so that the wind will have abundant oppor
tunity to catch them up and carry them to other trees.

Rate of ejection o~ apores.-The following experiment was carried
out to determine the rate of shooting from a single ostiole. A piece
of shooting bark was mounted on the stage of a microscope and
a single ostiole found, from which spores were shot on to the slide.
The spores on the slide were counted and the :following data se
cured:

Slide Number. TUDe 01 Ezpaeurc. Perithccium A. Perithccium B.

I, •. •.••.•.. ..••..•.••.•.. ........•.••••••• •.••...... ..... 30 1CCIlIId1,..•••••.•.•..•..•.

;: ::::'::::::::::::::::::::::::::":~:::::::::::::::::::::i ~~ =~::::::::::::::::::

This gives us the further data:

2Ja
109
lOS

Using the average as the basis of our calculations, this would
give us 14,000 spores per hour or at the rate of 345,600 per day for
one ostiola By watching the ostioles under the microscope each
discharge can be noted by the breaking of the film of water over the
ostiole. It has been determined that with each discharge 8 spores
are ejected. Taking the average in the table above, this would give
us one discharge for every two seconds.

Another experiment which will give an idea of the rate of dis
charge was as follows: A canker IOn a small trunk was drsmched
with water and as SOon as it began discharging spores a 10 em. plate
of sterile agar was exposed horizontally under it for five minutes.
Nine thousand seven hundred and thirty-three colonies developed
on the plate. The actual number of spores, of course, would be
much greater than this.



28

Length of time required for germiDation of ucoaponL-In favor
able weather, ascospores will begin to germinate usually within five
hours after ejection. The shortest record obtained in a long series
of teats was 1 hour and 25 minutes. At most a spore would have to
be kept moist only a few hours to become established in a new
tree.

As to the mechanics of the process of -ejection, very little is known
and nothing has been done as yet in our laboratories. That it is con
nected with the life of the organism and not a mere physical pro
cess, is indicated by the fact that when the spores are killed by a
treatment of four minutes with formaldehyde gas, they are no longer
ejected from the perithecia.

Spore content oi the Bir.-To determine whether the spores of the
blight fungus were really Boating about in the air two methods were
used. Both of these methods were 6rst used in badly infested tracts
during dry weather, i. e. while the trunks of the trees were dry. Over
one hundred plates were exposed and 500 liters of air were tested
with the aspirator but since not a spore of Endothia was detected,
it was decided that if there were any in the air in dry weather, they
could not be detected by the methods used. Since it had previously
been determined that the spores are ejected only after rains, all
other tests were made while the trunks of the trees were wet. Since,
however, it was inconvenient to have to wait for rains, the trunks
were usually drenched with water by hand.

The aspirator method was the first one tried. A 15 liter Bask was
filled with water and a sterile sugar tube put in the opening at the
top. The water was then permitted to run out slowly through a
faucet at tHe bottom. The water in the bottle being replaced by air,
which passes through the sterile sugar in the tube, any spores
that were in the air, would be retained by the sugar. The sugar was
then plated out and the number of spores per liter of air calculated
from the number of colonies that developed on the plates and the
number of liters of air drawn through the tube. The result of a
number of tests made in this way are given in Table V. In general,
this method was not found so satisfactory as the next one described,
but was more accurate in giving more exact figures as to the num
ber of spores per unit quantity of air.
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TABLE V.

Showing the number of Spores· contained in the air as determined
by the aspirator method.

Nu.ber olliten of air.

~~ :::::::::::::::::::~:::::::::::::::::::::::::::::::::::::~::::::::/!ir::~ I~ i::::::::::::::: ~::::~:~:'::.:.::::::::
150 _............................. sit. _ ..
J5, 6 !D.,............ . .
15. 5 !a~ _ .

:~ :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 6::::::::::::::: ..·······6·iii.:::::::
15. .. 22fL

:!: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.::::~::::j ~::ii::::':::::::::~:~::::::::::::: I It ~ 1::::::::

g~ ~::~~~:~:::~~:~:~~~:~~~~~~~:~~::~~~~:~~~~~:~:;~:~~~~~:~:~~:~~~~~:~~~:I :it J in m

10

"
sa

2511
110

~5
~

lBo
SID

Summary: Two hundred and sixty-three liters of air taken from
distances varying from two inches to tWlO feet out from and from
six inches to twenty-two feet below the canker gave a total of 1135
spores, an' average of 4.3 spores per liter.

The second method was as follows: Badly infested trunks of
small trees were brought into an open place near the laboratory and
induced to shoot spores by drenching with water. Stenle plates of
chestnut bark agar were exposed ror varying lengths of time, mostly
so that the wind blew from the cankers to the plates and at various
distances. The number of colonies of Endothia was counted,
usually after three days. If there was any doubt about the identity
of a colony, it was transferred to agar slants until identified by
further growth. By this more convenient method, we were able to
catch spores at a distance of more than 50 feet to the windward
from the logs, but never more than a few inches against the wind.
No etIort was made to catch them at greater distances than 51 feet,
but since they could easily be detected at that distance in a moderate
wind and on a level with the canker, it would not be hard to im
agine them carried for miles if they were on mountains, as we have
often found them, and with a strong wind blowing. The reaults of
a series of exposures is given in Table VI.
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TABLE VI.

Showing the results of exposure of sterile agar .plates near infested
trees. Plates exposed 80 that the wind blew from the infested trees
toward the plates.

j
a

i 1I..
Number or plate•. 1 ] ..,;

!8 8

~
a u

~
~is

16, .
15, ....................•••n .I, .
23• ...................................................u.
400 _.
16, .

!t :::::::::::::::::::::::::::::::::::::::::::::::::::::

I iDeb
I iDch
I illeb

:1-6 iDcb
6-S4 illcb
3-,6 iDcb
S"9 ft.
9-30 ft.

SOoSI ft.

6.:;6..iiiCii ·
............_ .

'-5 mill.
S-5 mill.
s-as miD.
a-30 miD.
'-30 mill.

15-60 mill"
10-80 miD.
20-60 miD.
60-90 mill.

!.
1i .J!... ~a u
.!!

l:.u...
8 ....

ll.!!
~

....
<

4 'm
7 7S
7 190

al as

J 51
J

77 5
44 5

Exposed to side and Back of the Trees.

I Back of I... I To aide of .... I

I, 1 112-90 iDebeo. \10025 mi...
140 1-26 ill. 5-60 mill. ~ 1........·....4·

A similar series of exposures with only 12 plates, however, at
distances of only a few inches was tried with logs on which were
numerous conidial tendrils but the results were entirely negative.

Inoculations by wind-borne spores.-Having demonstrated then
that the spores are carried in great abundance by the wind, the next
thing to be demonstrated was that these spores, falling into a wound
in that condition, could produce infection. In order to duplicate
more nearly natural conditions the following plan was followed in
making the inoculations: Various kinds of wounds were made in
the bark of healthy trees. Then ascospore bark taken from cankers
and which had been determined to be shooting spores was suspended
so that the spores were ejected toward the wound in the healthy
tree. There was no way for the spores to get from the diseased bark
to the healthy tree, except to pass through the air. After exposing
it for a time, as given in the table, the wound was covered with
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cot ton to prevent spores entering from any other source. The
wounds were always made with a sterilized instrument and the bark
was previously sterilized by washing with mercuric chloride or for
malin. That this method was entirely successful is demonstrated by
the results given in Table VII.

TABLE VII.
Showing results of inoculating with naturally ejected ascospores.

V-cut, ••••••••• __ •__••••••••__•• __••••__••__••• __•••__ llDcb,
V-eut, •••••.•.__••••__••••_••••__•••••• ••__•• __••••__ 1 lDeb,
V-eut, •••_ .•...•_••••• _•. ••••__•••• II lDeb,

t~~![:i!i~fii~!!~i II:

X1Dd of _uod.

16 mID. I
III bu.

16 mID.
1 hr.
1 hr.
46 1lI1D.
1 hr.

I Ibn. II

1 1lI1D.

1 hr. IIII mID
I 1 hr.

I bn.

Ii
~•

~~ •
.B I... iil0

II }

!ll4 I
• •IIU 188
II 12

lIIll S70
llle 136
188 2$

• wr
411 411
IilI 47
11 I

• li6
lIli IilI
111 111

16
18
fJ6

In another series of inoculations the ascospore bark was placed at
a greater distance from the wound and a draft created toward the
tree by a hand bellows. These inoculations were also successful as
indicated by Table VIII.

TABLE VIII.
Showing results of bellows inoculations.

! ~
&

~

j • II ~
KlDd of wouod.

.B...
0 ... ... "0 •
11

0

~ J
}

!~ ! !
._--~ --~-_.- ~-- ~-_.- - .~

V-eut. ····--···--····--····--····--····--···--···---····--I&-12 ID. 110 JDIu. I ,; I
~::~: :::::::.:.::::~ ..:-::::::::.::::::::::::::::::::::: t:. ~t j ~:l:: I .-

-_._---~--

Another method of inoculating with dry ascospores was to crush
the ascospore stromata in a mortar and then blow the fine dust into

2
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the air and let it settle do\vn into wounds which had been made in
healthy trees. The results of this series are given in Table IX.

TABLE IX.

Showing results of inoculations made by blowing crushed ascos
pore stromata into the air.

------- ----- -----
Jacl8d hole. • •••__ .. _.--•• - ---•.•.--.-.-- - ----- -. ---- ------. - ---- - ---- -.-. -••• -.
Shot hole, . __ ._ - - -- __ -- ---- -- --------- ---------------------------------------
B1'lla.ldnc oft dead limbs••------------••• -••••---.--.--•••• -----.--•••••••• --.-Hitting t~ wlth blunt axe, ._. • __ ._ .. .. . __ . __••. _
Jagpd knife cut, __ . _--.- ...•• -.--•. - --.. ----- .. --- --- .. -------------__• _

i• l'!1l
0 i.s ..... ..

p
0 .
~

..
~

fl El
'" '"z Z

230 U
111 16

~:: I
i

'i!
200 6f

Check wounds were made in all the three preceding series but
no cankers developed abont them.

Another experiment to demonstrate the agency of the wind in
carrying the spores was carried out as follows: ClllmpH of cop
pice growth chestnut were selected in each one of which was one
or more trees with ascospore-bearing cankers. Wounds were made
on the trees surrounding the cankered one, these wounds facing
the cankers of the diseased tree. ~terile implements were used in
making the wounds al).d the bark was previously sterilized for 25
minutes with mercnric chloride. These wounds were then covered
with fine meshed wire (30 meshes to the inch) which was tacked
clown with a layer of cotton at the edge to insure it against the en
trace of insects. A piece of cotton was tied very tightly just above
the wired area to insure against any spores being washed down
from above. The intention of this experiment was to exclude every
possible agency for transport of spores except the wind. The cank
ered trees were drenched with water once a day for ten days. The
wounns were at a distance of from one to five feet from the cankers.
Of the 559 wounds made and protected in this way, 114 had de
veloped cankers when the screens were removed at the end of three
months. The wounds which were facing the central canker showed
the greatest per cent. of infection. This is undoubtedly the most
convincing of all the inoculation experiments with wind-borne ascos

pores.
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Summary. The following demonstrated facts then lead us to be
lieve that the wind is an important factor in the spread of the
disease.

1. Mature ascospores can be found at any time of the year.
2. After every rain these are thrown out into the air in countless

millions.
3. They are readily cilrried abollt by the' wind.
4. Dry ascospores thus carried produced a high per cent. of in

fection in almost any kind of a wound.
5. Wounds are very common on chestnut trees.

LONGEVITY OF THE SPORES.

In study.ini the methods of dissemination of the fungus it is
important to ~now how long the spores will retain their power to
germinate and produce new infections. During the summer the
writers began three sets of experiments to answer the three follow
ing questions: How long will ascospores retain their vitality after
being ejected from the perithecia? How long, if they remain dry in
the perithecia? How long will the conidia retain their vitality?
None of these have been completely answered yet but the results up
to date are given below.

1. Ascopores after ejection.-elean slides were suspended over
active ostioles and when clumps of ascospores had been deposited on
them, they were stored in boxes in the laboratory to be tested at in
tervals for germination. The tests were made by covering the clump
of spores with a drop of water and keeping the slide in a moist cham
ber over night. On the opposite end of each slide was placed a drop
of water containing fresh ascospores to serve as a check. The- per
centages of germination were counted on the following day. As far
as possible all slides for each series were secured from the same pus
tules. The first tests were made as soon as the spores were ejected
and the percentages thus obtained may be considered as additional
checks on the later tests. The results of two series are here given,
the first being at Charter Oak and the second at Mt. Gretna:

Charter Oak.

At time of ejection (July 11), ----------------.- .. ----.----------.--. __~ test 90%After four weell:., __• • • ._ teot 15%

After .Ix "eeo... -.---- ---- ..----- ------- --- ---.-.--- ---- -- --------.---- teot 10%After e1l'ht week., .• • __ .• __ . ._ tellt 10%
After thirteen "eeli:8,. - --- -- -••. --- ---. -'- - ------.----- ---- --- -- ----- --.- te.t .00%

M1. Gretna.
At time of ejection (Aul'U.t 2nd), - . .. teot ll6%
After two weeli:8, __ • • •• • •__ • test 96%
After four week., ---.--- . • .._. teot IiO%
After Beven " ..k•. . .• . __ . . __ . ._. test 25%
After oeventeen week., ._ •• •• • •••• • teot 14%

check 90%
cheeJI: IIli'%
cheek ll6%
.meetlJ/'%
cheek lD%



2. Ascospores in the perithecia.-Bark containing mature ascos
pores was stored in open boxes in the laboratory. The results of
three series, in which the same technique as in the preceding series
was employed, are as follows:

Ascospores from bark collected. at Charter "Oak, June 25th, ger
minated to the extent of 40 per cent. after fifteen weeks (October
8th). Checks gave 95 per cent. germinatioll.

Ascospores from bark collected at Mt. Gretna on June 28tI., g("c

minated to the extent of 65 per cent. after twenty-three weeks
(December 6th). Checks gave 83 per cent. germination.

Ascospores from bark collected at Charter Oak May 10th ger
minated to the extent of 64 per cent. after 29 weeks (December 3rtt).
Checks gave 69 per cent. germination.

3. Conidia.-To test the longevity of conidia kept dry an ex
periment was carried out 'as follows: Spore horns were collected
from trees in the woods on June 27th and stored in the laboratory' in
vials with cheese cloth tied over the tops. On July 25th they gave a
fair per cent. of germination in rain water acidified with sulphuric
acid. Since, however, this method was not reliable and since they
could not be germinated in ordinary water, the next test, four weeks
later, was by making streaks on agar slants. Six streaks
gave su~cessful cultures. On September 13th (11 weeks)
they were tested by placing bits of the spore horns on sterile twigs in
test tubes. Five inoculations made in this way gave just as good
cultures as the checks made with fresh conidia. Similar results were
obtained by this method at the end of 15 weeks and again at the
end of 19 weeks. There is no doubt then that conidia can produce
infection after being kept dry in the spore horn stage for 19 weeks.

All .of these experiments are still in progress and much longer
records are anticipated.

INOCULATION AND GROWTH EXPERIMENTS
•

Many important questions in regard to the life history of liJndotAlG
parasitica have never been answered. Too many statements
have been hased on mere casual observations on natural cankers. We
have very little actual data on the rate of growth for various months
of the year, how soon after inoculation the pycnidia appear, when
the perithecia develop, what parts of the host can be infected, "etc.
Several thousand inoculations have been made at different times and
under different conditions to settle some of these points.
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RATE OIl' GROWTH OIl' THE CANKERS PER MONTH.

After inoculation the canker usually begins to show in two weeks
if the inoculation is made with canker tissue or with mycelium from
a culture. If, however, it is made with ascospores or conidia it shows
very little, until from three to five weeks. Often no growth seems
to take place for several months, then it suddenly begins to grow.
Such cases are the exception, howe·ver, and not the rule. After the
inoculation had been made from two weeks to a month, depending
on the method, a white line was painted around the edge. At the
end of each succeeding month, the canker was again outlined. Thus
at the end of the year we will have a complete monthly record of
the increase in the size of the cankers. The growth up and down the
tree is more rapid than that around the tree so that, no matter how
the inoculation is made, the canker soon becomes oval in shape. The
rate of growth up and down the tree also varies greatly,-much
more than that around the trunk. It seems to depend a great deal
on the nature of the wound and the condition of the tree. This fac
tor, however, is not so important. What we wish to know is: How
fast does it grow around the tree? It is the girdling that kills and
not the longitudinal growth. Up to the present we have the records
for six months. These are given in Table X.

TABLE X.

Showing the monthly rate of growth of cankers in slimmer of 1912.
Using transverse diameter of the cankers.

Moatb.

=. . _-..---- - -- -'--.-., .."'" ._ - """ -._,
E~~~~~E~JIf=~==~=f~fl~~~~:,

81 1.887
lIllO 2.'1'l9

18lJ I 2.81141'0 1.lI4e
liB 1.llII
·1·-·.... -----

These are averages for a large number of cankers. Individual
cases showed growth sometimes more than twice as great, but in
general, the variation was slight. It will be noticed that the greatest
growth was during the months of July and August, which were very
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warm months with an ahundance of rainfall, white September and
June were much cooler. There is an impression abroad that a
canker will girdle a large tree in one year. A table is given show
ing the length of time it would take for a canker, growing all the
time at the rate they did in August of this year, to girdle a tree of a
given diameter (Table XI). However, it is very doubtful if the
cankers will grow at this rate during the winter, so that it is likely
that it would take much longer 'than this.

TABLE XI.
Showing the time it would take a canker to girdle a tree at the rate

they grew in August, 1912

Diameter of tree. Time required to girdle uee.

-----'~-----------------------

1 Incb, --- • __• •• _
2 Inches, _. •• ._
3 Incbes, • • _
4 Inches, __ • •• • __ ••__
8 Inchell, ---_. • _

12 Inches, _' • • •

II months and 12 days.
6 months lind 19 days.
8 mon!tls snd 1J! dan.
II months and 9 days.
21/. months lind 15 days.
M montbs lind 0 dllYs.

TIME OF APPEARANCE OF THE FRUITING STAGES.

There has been milch dispute as to whether the winter or
ascospore stage was developed on cankers during the first year,
also as to the time it takes for the two stages to appear. Records
have been and are being kept on over two thousand cankers to de- ,
termine these points. The records of average plots which have com
pleted the cycle, are given in Table XII.

TABLE XII.
Showing the stages of development of the fungus during the sum

mer of 1912. From artificial inoculations.

.. .. •..
<l 0 "20

~

"
.. '"• i0 11:l ...• 0 0

'3 .!'l ..... Method . 0
0 ... 8 8.5 0

:il . <l... .. •0 1l :IE ..•.. 3 ~ 8,0 8-£ .. 0:>.'" '"A Z -< -<

4. _____._ llIlllY 29, ________ Dlsellsed tluue in slit,: 31 July 11, ______ Oct. S
8••_. ____ June 9, ________ DllleRsed tl••ue In slit, ___ .. 76 JuIJ' 6

1
______ Sept . •10, _______ JWlo 9, ___ . ____ Ascospores In stah, _____: 11M July lI.'J, _______

Oct. 112.______ June 11. ________ Conidia In stab, _________ 90 (No datil) Oct. l!2:1. _______ June 211. ________ D1seslIerl tissue In .lIt, ee __ 36 July 26, ___ e •• Sept. 687. _______ June '1:1, ________ Dlsensed tissue In slit. -. 47 (No d~ta) Oct. S33. _______ July 12. ____ ._._ DI-..ed t1l1llUe In slit, --_. 20 Sept. e. ___...... Oct. •
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In general it may be said tnat under natural conditions in the
summer time the spore horns will be developed in from three to six
weeks, and that the winter or ascospore stag-e will develop in ten
weeks or more. The fact that the perithecial stage on all these plots
appeared in September and October should not be interpreted as
indicating that the approach of winter had any influence in bring
ing about this stage. There has been no time during the summer
when developing perithecia could not be found in some localities. In
cultures on agar the conidia are produced more quickly. On potato
agar, they are almost always developed in less than two weeks
from conidial streaks. They have been developed in six days from
ascospores caught on chestnut-agar plates after being naturally
ejected from the perithecia.

COMPARATIVE GROWTH OF THE FUNGUS ON YOUNG AND OLD BARK.

In order to determine whether the fungus grows as rapidly on
the heavy barked-trunks, as on the thinner-barked younger trees
and branches, twenty inoculations were made in old trees with heavy
rough bark. At the same time, 78 inoculations were made close
by in thin-barked trees. Since the bark on the old trees did not show
any depressions where the cankers were, they could not be outlined,
and the monthly growth of the two plots compared. Therefore at
the end of twelve weeks the bark was peeled from the cankers on
the old trees and the cankers measured on the cambium. It was
noticed, however, that the fungus spread somewhat more rapidly in
the bark of the heavy barked trees than in the cambium, so the fig
ures are a little less than the real dimensions of the cankers. The
average for the twenty cankers was 13.22 xS.S8 cm. The average
for the 78 cankers on the thin barked trees was 14.3x9.7 cm. Ac
cording to these figures the growth is a little more rapid on the thin
barked trees.

GROWTH OF THE FUNGUS ON LEAVES AND BURS.

Up to the present. it has never been found growing on either
of these, and all attempts to inoculate green leaves and green
burs have been unsuccessful. Dead burs and dead leaves, however,
in moist chambers have been sucessf1.11y inoculated as given under
the heading, "Man as the Disseminator." Seasoned dead wood was
also inoculated and the fungus successfully grown on it.

GROWTH ON THE ROOTS OF THE CHESTNUTS.

That it will grow on exposed roots just the same as on the bases
of the trees is a matter of common observation. Inoculations made
on exposed roots were jl1st as successfl1l as those on the trunks. To
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determine whether it would also grow on subterranean roots 18 in
oculations were made on June 27th, and the roots again covered with
earth. The parasite appeared to grow in all cases, but did not pro
duce typical cankers. The invaded areas became soggy and the
growth was apparently very slow. Isolations from the soggy areas
however, gave pure cultures of Endothia.

.
GROWTH ON THE GREEN SHOOTS OF THE CURRENT YlIIAR.

Murrill (I) does not believe that the shoots of the first year be
come infected. So far as the literature shows, no one has ever found
blight on them, or successfully inoculated them. The following ex
periments give the results obtained at Charted Oak on this point.

Experiment: Jnoculation of sterilized first year twigs. Fifteen
fresh pieces of first year twigs were sterilized in test tubes by wash
ing in a 0.5 solution of mercuric chloride and inoculated as follows:

Five with conidia. Four were successful.
Four with diseased bark. Three were successful.
Six with agar culture. All were successful.
The growth on all of these was characteristic for Endothia and

differed very little from cultures on older twigs under the same con
ditions. This proved that failures to produce infection of first year
twigs were not due to any injurious substance in the twigs them
selves.

Experiment: Inoculations of first year sprouts in the woods. The
methods of inoculation and the results are given in Table XIII. The
cankers produced were typical in every way. Some of the sprouts
had already died from the cankers when the plot was destroyed.
This proves beyond question that cankers can be produced on first
year twigs, hut offers no explanatior ()f why they are so rarely found
there in nature.

TABLE XIII.

Showing results of inoculation in first year shoots.

Metbod of lDoeulatloD.

JulJ 2'1, •••••...
JulJ 2'1, •.••....
Jul72'1, "--""
lul7 lI7, """_'1

1- _~ _

.
481 A8co8porea In 811t protected with cotton, •..••••.48 A8c08l)Ore8 ID slit Dot protected with cotton, ••••48 Diseased tl88118 ID 81It protected with cottoll, ••••48 Diseased tla8Ue In 81It not protecad with cotton,

i
~1,1

1
.
!

.!l
..e...
Co0

J :l

! I
• ,..
IN 11'.6
18 lllO.O• ...
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COMPARISON 01' BUBOJIlP.rIBILITY OF TREES IN THE OPlilN AND IN
DlIlN8lIl WOODS.

One would naturally expect that trees in dense woods would be
more easily attacked on account of better moisture conditions. Plots
were therefore selected in dense coppice and check plots in open
places, where the trees were trimmed high and were far apart and
no underbmsh around them. Here they would have plenty of op
portunity for air currents and abundance of sunlight. These were
inoculated on the same day. The results are given in Table XIV.
This summer has been very moist and the results might be different
on an average year, but certainly the results here do not argue for
much advantage of either location over the other. One fact how
ever was observed in this series of inoculations which is worthy of
notice. Where the inoculation wound is made in a tree in the open,
a callus begins to form at once and for several weeks one is tempted
to believe that the tree has succeeded in excluding the invader.
There is evidently a continued struggle between the host and the
parasite and if we were dealing with a less virulent parasite, the
struggle would undoubtedly result in favor of the former. But the
fungus gradually works in under the callus and soon becomes too
strong to be resisted. On the other hand it is very rarely that a
callus is formed where the tree is in dense woods.

TABLE XIV.

Showing the difference in susceptibility of trees In the open and
trees in dense woods.

Open Woods.
~

Ii
! i!

KetbOd of lIIoeuIadoIl.

j I...
Q C
~

•..
a ~

~ I• II!Q 1II

,JDJlAI •• --------1AtII'. 6. _--- _
AuI'. 6. '
AtII'. 16. '
AtII'. 16. _

• Kree1lum from ealtUnl In alit, !
., 00DJdl. In water In V~tlI, '
.,~ In water In V-eatll. 1'

• -'-Ponlln water In V-eutI, • _
• DI...-cl tt.a. In sllta, .•

1I6
IilI
'II
8lI
d

11I.6
'Ill.8
66.6".,

100.0



Dense Coppice.

=~======-~=~-=-~~~=._=======:==:;===

JUDe fIfT, •••••• __
JDD8 fIfT, ••• _. _
Aug. D, •__ ••• __
Aug. 5, • __ • .

Ketbod of lDoeu1atJon.

l» MycelIum from eulture In slit, ------. • __ •__
l» Diseased tl8llue In slit. -- •• -----------.. _. __• _
61 ConidIa In watBl' In V-cuts, _
61 Ascosporea In water In V....,uts, •__ •• •. _

....
,g

~..... ..
1 ..

t
".!! i:

'0 ....
)

.....
9 I
~ II:

40 'l'Ii.0
fD I 100.0
llO ~ 00.00
llO 110.0

THE EFFECT OF ALTITUDE AND WATER CONTENT OF THE BOlL ON
THE GROWTH OF THE FUNGUS.

Some observers have noticed that the blighted trees are always
on low land; others have observed that they are always on the side
of the slope; others that they are always up high on dry ground.
The theory that the water content of the tree determines its SllS

ceptibility, has al~o b~en advocated. The laboratory and experi
mental plots at Charter Oak are admirably located to test out these
theories. Along Shavers Creek, below the laboratory, there are
marshy places where the roots of the chestnut trees have not been out
of the water all summer. The woods is dense and conditions could
not be invented where the water content of the trees would be
higher. Back of the laboratory, Lead Ridge, a dry rock ridge of
Tussey Mountains, rises about 1200 feet above Shavds Creek and
is covered with chestnut trees. They grow under very dry condi
tions at the summit and there are all intermediate conditions on the
slopes. Plots were inoculated under all these conditions. The
methods and results are given in Table XV.

The results of the experiment indicate that the altitude and soil
drainage have very little to clo with the susceptibility of the host or
rate of growth of the fungus.
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TABLE XV.

Showing the effect of moisture and altitude on the growth of the
fungus.

..
o:i

j
o:i Gro1rtll per _th.

0 I j
~ !II
"3 .!3

I

.. LocatIon •0 ... ..
~.s 0 .... ..

~
..

i J
<:l l:l

I
,t:>

! ~
.. J'l a I0 .. .. _1~ i=. rol -<

__ ].J1ID8 27, ------1 40 SummIt of dry rldge 1200 ft.,: 100.0 1.66 1.68
1

1.1'
lilt JUDe 27, ___ •__ 40 SummIt of lip' rldtre L'/OO ft .• I lII!.6 1.66 :1.18 1.•
~ IJ1ID8 7, .----- M Half WilY up tbe rldtre. __ . __ ., llll.ll 2.66 8.10 i 2,.78
IS- JllD8 18, "_"_ 80 Half way up the rIdge•....__: !I11.3 1I.66 11.119 ' 2.78
lot I .J1ID8 18, ---._- H Half way up tbe rldge, ______ , 116.6 2.Zl 2.68 , 2.90
19" , .June Zl, __ ••__ S Mara!l near creek. -.. ---_...- 99.7 lUI 8.10 I 2.~

"inoculations made by plaelnll' canker tl.sue in 10ngitudiDal silt.
tInoeulaliona made by placing mycelium from t'ulture (No. 81 Obarter Oak) tn 10niPtudiDal

slit.
lInoeulatlona made by plaelDtr mycelium from llllIture (No. III llt. 9i'eCIla) III JoqlUldlMl IIIIt.

ENDOTHIA PARASITIC.t\ ON OTHER HOSTS.

NATURAL OCCURRENCE.

This fungus is known to cause a serious disease only on chest
nut. During last summer, however, a fungus which was in all
outward appearance the same, has heen collected and sent to us or
has been found by the writers on the following hosts:

Quercus velu·tina (Black Oak).
Quercus alba (White Oak).
Quercus p1'inus (Chestnut Oak).
Rhus typhAna (Staghorn Sumac).
Acer rubrum (Red" Maple).
Oarya orota (Shag.:::bark Hickory).

The fungus was isolated from all of these except Quercus
prinu.! They were cultured on various media and as far as their
culture characters are concerned, they cannot be distinguished
from the regular Endothia parasitica, on chestnut.

In most of the cases where it was on other hosts it was growing
as a saprophyte, seeming to prefer fire-scorched or lightning-killed
trees. In two cases, however, on the white oak, it had all the ap
pearance of a parasite, plainly pushing out into the living tissue.
So many of these specimens were sent in and there was such
general interest in them, that it was decided to run a set of experi-
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ments to determine whether the fungus was the same on all these
hosts, whether it was the same as that on the chestnut, whether they
would infect chestnut and whether the regular Endothia would in-

feet the hosts from which each was isolated. These experiments and
the results are given below.

GROWTH ON STJIlRILIZ.IIlD TWIGS 011' VARIOUS BPJDCIE.

Experiment: To determine whether the chestnut blight fungus
would grow on sterilized twigs of other species than chestnut.
Twigs of the following species were used:

Oastanea de'1itata (Chestnut).
QuerCU8 alba (White Oak).
QuerCU8 prinus (Chestnut Oak).
Quercus macrocarpa (Burr Oak).
QuerCUB velutina (Black Oak).
Quercus rubra (Red Oak).
Quercus coccinea (Scarlet Oak).
Rhus typhino. (Staghorn Sumac).
Nyssa sylvatica (Sour Gum).
A.cer rubnnn (Red Maple).
Liriodendron tuUpifem (Yellow Poplar).
Juglana nigm (Black Walnut).
Oarya ovata (Shagbark Hickory).
Pieces of these twigs, about three inches long, were put in test

tubes with wet cotton in the bottom, plugged and steam sterilized.
Six tubes of each species were used, two inoculated with conidia, two
with ascospores, and two with mycelium from culture. The fungus
grew on all of them and also produced pycnidia regardless of how
they were inoculated. The growth on all the oaks, on sour gum
and on sumac was just as rapid and as vigorous as on the chestnut
twigs. On the others, however, the growth was much slower and not
so luxuriant. This experiment was duplicated in two laboratories
with the same results. Twigs of other species were not tried, but in
all probability it would grow on other twigs besides those mentioned.

INOCULATIONS ON CHESTNUT WITH STRAINS mOM OTHER HOSTS.

Experiment: To determine whether the strains isolated from
other hosts would produce typical cankers on chestnut. The isola
tions were made in each case from the original host, either from
spore horns or from the diseased tissue, which was transferred to
potato agar. Pieces of this agar were then introduced into slits in
the bark as in our regular inoculations. The strain from hickory
has not been used since it was isolated too late in the season. The
results of the inoculations are given in table XVI.

The cankers produced were in every way typical, and grew with a
vigor and rapidity equal to that of the strains isolated from the
chestnut. There is therefore, no doubt that these strains are the
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TABLE XVI.
Showing results of inoculations on chestnut with strains of the

fungus from other hosts.

lUJ7 •• ---"'••
~ •........
~ •...._...
£Da.l'••••••••.

• BIaek Oak. •• • • .1
• WhIte Oak•••••••••---- ._•••• '

• Bamae (BtadIom). __._. __ • ••• _
• Bed lIaple. ..- •••• _

~
~lJ•

j i.s...
~0

I I:z;

12 ••Ii
rr ••J• ..0
Ie 76.0

INOCULATIONS WITH ENDOTHIA ON HOSTS OTHER THAN CHESTNUT.

Experiment: To determine whether Endothia parasitica can be
inoculated into other hosts and made to produce typical cankers
there. The mehods and results of these inoculations are given in
Table XVII.

TABLE XVII
Showing the results of inoculation with Endothia parasitica on hosts

other than chestnut.

3_10.·········13_ 1'7••• ••• :.r1lM _._. _

3_ 11,_•• _ ••• '
.1UDe 18,_••• '

.lal,. 11,_.__ •• _.

.luIJ IlI,. __ ._._.
3u1J' 10. •
3~ 10•• _ ..
3alJ' 10,. •• _.
.lal,.· 10. .•__ •
.luIJ' 111. •__
.rulJ' 111•• _. _
JuIJ' 111•• _
oJuIJ' 111,. • __
3u1J' 111••_. _
oJulJ' 111, ••••• _
oJa17 111. __ ._ •• __
oJalJ' 111. •• _
.J'fII7 10••••••-.
ltI7 10••••_ •••
ltI7 ..-•••••-.1

E..........

U a.tmd oat._
• Bed IIIIIPII.--• ... oat•.•._
U WhIte oat•.....

AI, Bamae. _••_•••_
If Bamae. _

• Yellow poplar, __
lIT ObeRDut oak. __
lIT ObeRDut oak, __
lIT B:JcJrol7..•• _••••
lIT Elwl7••_._ •.•
ItT 1lJeJl:0l7, _
ItT IlJeJl:Ol7,. •__ .
fIT Ileutet oak. .
fIT Ilearlet oak, _
fIT Ilearlet oall:, _
111 BIaek oak, _
ItT BlBI* oak, _
fIT B1MIt oak, ••••_
40 I W1dte oak, -•••--
f1 "oak, .. _
·1 .....· ...---.

lIetbod.

- -

Dl8eued U_ In II1It, __••__1
DIseased t1aae In 11ft, •• ,
MycelIum from culture ~ II!Jtl '
Ascospolee In lItab pro~,;

A8c0SPOl811 In stab. Unpro- I
tected. IDlseBled t1sSWl In BIIt. • __

Diseased tlsme In slit, _
Ascospores In V-ilUt, ••• _
Confdla In V-ilUt, _•• -'
Conldta In V-cut, • •__ ,
AICOSPOl8ll In V-ilUt••••• .'
Mycelium from culture In BIIt,
D1seased tl8llUe In II1It, ••..__
AscospOl8II In V-4:Ut, • '
Confdla In V-ilUt, .1
Diseased t1nWl In silt, •• .:
Diseased tissue In slit. • -__ '
ConIdIa In V-cuta, ••• • __ ._~
ASCO"llOl8II In V-ilIIta. • •• ,
Mycelium trom culture. " 1

lIyceUum from eaItmlI, "'__1
lIycellum trom eulQn. • _

~
0

~;;
•
)

.
I
Ii...
~0.. ....

.! J!
:: I....--.~
10 ••••__._.
111' '18.'
l!8

82 n.1I
l!lI
88
81 ,_._-_ ...._-
III
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III
III 100
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III

1I 100
12 100
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11
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The figures representing the percentages of successful inoculation
in this. table do not accurately represent the results of the experi
ments. In no case were typical cankers produced as on the chestnut.
The inoculation was judged to be successful, when the spore horns
of the fungus were produced on the bark of the inoculated tree..
This in all cases did not mean that it was growing there as a parasite.
A wound is always necessary in making an inoculation, and there is
abundant opportunity for the fungus to grow as a saprophyte on the
injured tissue about the wound. This condition was especially
noticed in the case of the hickory, black oak and scarlet oak. The
growth on the white oak and chestnut oak was nearest like that on
the chestnut. The fan-shaped areas of mycelium were found plainly
advancing into the healthy tissue and there was an abundance of
spore horns. The outline of the cankers continued to advance slowly
for from eight to ten weeks. After that the fungus was apparently
holding its own, but ceased to advance. As yet no oak tree has
been found killed by the fungus. The growth on the sumac is
entirely different from that on chestnut OF on oak. No fan-shaped
areas were found, but an abundance of spore horns, and also super
ficial pycnidia were produced on the edges of the inoculation wounds.
The rate of growth varied with the condition of the host. Where
the host was apparently in poor condition the growth was very
rapid. Two trees of this kind were killed during the summer.

The ability of this organism to live as a saprophyte on other
hosts is well illustrated on the infested woodlot previously men
tioned at Anderson, Pennsylvania. This mixed stand of chestnut
and chestnut oak was cut in the early spring of 1912. When the
writers inspected the tract the following October, the characterwtic
reddish, flattened pycnidia were found on the top of almost every
stump, irrespective of whether it was chestnut or oak. Many of
the dead tops of the trees also had an abundance of the pustules of
the blight fungus on them.

SUMMARY.

The results of these experiments indicate that the fungus is a
"cak parasite on white oak, chestnut oak and sumac. It has not
shown any parasitic tendencies on any of the other species tried.
Its attacks on the other trees is of practical importance, only in
that they may he the means of keeping the fungus over in a locality
where the diseased chestnut has all been destroyed.
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Fanl.' or mats or mycelium or the chestnut blight
fungus In the cambium and Inner bark.
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Colonies of the bUght fungus on agar plate resulting from naturally ejected
ascospores. Bark with active perlthecla placed one Inch above the
plate over the dark Une at bottom of plate. Each black point Indlrates
one colony.
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Stromata sho·.dng the necks or the perlthecla.
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Hypertrophy type of canker.
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Cankers showing stromata.
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Painted outlines showing monthly growth
of a canker, one-half natural size.
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Inoculation with ascospores in stab in the bark.
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Inoculation with naturally ejected ascospores at
close range.
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Inoculation with diseased bark.
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Inoculation at the base ot broken twigs.
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Artificial wind Inoculation with bellows.
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Testing the carrying power of the wind. Sterne plates exposed on tripod at
the right. Active perlthec1a on the upright logs at the left. Wind blow
Ing from the logs toward the plates.
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;:s- Blighted and healthy chestnut tree In summer.
l"otlce thl' l'mall, undl'vl-lopl'd h'aV1'8 on the
diseased tree.

Blighted trees in summer, showing undl'veloped
leaves and water sprouts. The leaves r,ame
out in the Spring on the top of the trl'e In the
centre. but remained undersized and died about
the middle of the summer.





Logging experiment at Mt. Gretna, Lebanon Co., Pa.
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THE CHESTNUT BLIGHT FUNGUS AND A

RELATED SAPROPHYTE

By P. J. and H. W. ANDERSON

INTRODUCTION,

When the Penns,ylvania Chestnut Tree :Blight Commission under
took to determine the extent of the blight disease in Western Penn
sylvania, they were confronted with a puzzling condition of what was
apparently the hlight in a few of the extreme south western counties.
In these localities a fungu~ ,~ali found quite commonly on the
chestnut trees, which supertkiall~-. could not be distinguil:lhed from
the true blight fungus, but it was apparentl,Y causing no serious
injury to the trees. Aside from the fad that this fungus was usually
found only on stumps and dead parts of the trees, one other pecu
liarity was noticed. One of the most characteristic features of the
true blight is the presence of fan-shaped areas of fungous m,rcelium
in the bark on the 8calloped advandllR edge of the canker. These
areas are entirel,}' ahsent in the hark of the 1ret's infested by the
"\Vestern or COllnf'lhwille Fllngus"-hy whit-h llallle we shall des
ignate the fungns ol'('UI'l'ing ill th('~~ l«llltlnn~t('rn counties. ~Ir.

J. K. Hibbs, supervi!omr of tltis southwestern distriet. being in doubt
as to the identity of the fungus, submitted speeimens to all the lead
ing pathologistl:l who have conl'pl'ned t1ll'llIst'lVl's with this disease.
The.r uniformly agreed that this fungus was the true blight organ
ism, Diaportlw ]J(/I'(lRitir'(/, as we shitll ("all it in thil:l paper. Micro
scopic examinations were made, but if any differences were noticed,
they were ascribed to local conditions, immaturity of the spe("imens
or various other causes. ~rany theorips were advanced to explain
its peculiar behaVior in this rlistri<-t. Rome believed that it was due
to the large amount of coal smoke in the atmosphere of that region.
Others thought the trees there were more healthy and therefore more
resistant. Still others con/.olidered it a Raprophytic strain of
Diaporthe parasitica, while some advanced the theory that this wa'!
the saprophytic progenitor of the deadly eastern parasite. No light

po,



was thrown on the relation of these fungi at the Harrisburg con
ference in February of last year, although the existence of a so-called
saphrophytic strain was mentioned by several speakers.* The un
certainty about the relation of these forms has given rise to much
confusion as to the extent of the blight.

With thill puzzling condition of affairs confronting the Commis
pion, it was thought best to make a careful study of thE' v.'c:stern
problem and for this purpose a fleld laboratory was locatE'<] at Con
lll'lh,ville, wllere the so-called western fungus was quite ~om~on.

The results of the investigation carried out at this laboratory are set
forth In the following pages. .

OBSERVATIONS ON THE NATURAL HABIT AND HABITAT OF THE
FUNGUS.

In external macl'oscopic appe'aranoe this fungus resembles
Diaporthe paraBitica in all its stages aI!d there seems to be no Wtly
in which it can be distinguished from this fungus in the tleld, E'oX

cept by the absence of the areas of fan-shaped mycelium. On young
bark the western fungu/:o1 develops ..~ml\ll, scattered orange pustules
under the epidermis. Areas of orange colored mycelium are o(t<:n
found throughout the thin bark. The pycnidia are fonned in the
pustules beneath the epidermis and the spore horns develop 8ingl~-,

pushing out from the top of the conelike pustules. The pustules
on older bark are much larger, often reaching three or four milli
meters in diameter. These occur as a rule in the crevices of the
bark but are not confined to this rt'giou, being especially well devel
oped on the bark of the callus at the edge of a rotted area or at the
base of the stump on the exposed rootll. The pustules vary greatly
in color from a light yellow to almost black, a deep orange being
the most common color observed. In the coke-oven region, old
pustules are usually black externally all. account of the smoke. The
stroma is a light yellow color and pulverulent in the young condition,
darkening and hardening with age. A number 'of pycnidia
may be formed in e.ach of these stromata. Perithecia may be found at
any season of the year and are developed in the same manner aM
in Diaporthe paraBitica. On the inner surface of the bark which
has separated from the wood and on the wood protected by the
bark, single pear-shaped pycnidia are found, in general appearance
similar to the eastern fungus. Small reddish, flattened, sing'le
pycnidia are also developed on the top of stumps or on the end of
logs several inches in from the edge of the bark. They are also
formed on the cut edge of thick bark, especially when this is some
what shaded.

"Report of tb. Oheatnut ~ Bllrbt Oonfueaee. :Peb. 1912, parea 47 and III.
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Special attention was given to the habitat of this fungus since
the question of its parasitism would be largely ba8ed upon these
observations. It was usually found growing on stumps from which
the trees had been remoyed oue or two years, or upon fallen logs
of about the same age. It was seldom found on trees or stumps
which had been dead for a Jonger period. Many careful examina
tions of the coppice at the base of an infe.cted stump were made
since this was a common point of infection by Diap0l'the parastica,
but always with negative results. Die-back conditions and cankers
produced by other fungi and insects are common on the coppice
in this section of the State. The western fungus was often isolated
from "such areas, but was never found to be the primary cause of
the diseased conditions. lt was also found on thick bark of old
trees where no injury could be round, but in no instance had it
pe~trated into the cambium. Very often when it was found on
the apparently healthy trees, cutting int~ the bark would show that
the borers had been at work and had killed the tissue below the
area infected with the fungus. There has been no case during all
the investigations where the western fungus was found causing the
death of a tree. Aside from the chestnut it has been found on several
species of oaks, among these the chestnut oak being its most common
host.

MICROSCOPIC EXAMINA'rIO~SA!IOD CO~IPARISON WI'l'H THE EASTERN
FUNGUS.

A microscopic examination of the western fungus revealed a num
ber of striking characters by which it could readily be distinguished
from Diapo1"the para.~itica. On account of the small size of the
conidia, no effort was made to find in these a basis for differentiating
the two species. A large number of conidial measurements indi
cated that the difference between the two species is very sUght
in this respect.

The examination of the perithecia, asci and ascospores revealed
a numher of differences, the most marked of which were the size
and shape of the ascospores. There was also a very pronounced dif·
ference in the length of the asci. In the following table is given thE
measurements of the asci and ascospores of Diaporthe pamsitic(\
and the western fungus taken from a number of sources. The mea·
surements here recorded are only a portion of those actually made
but indicate the range of the material used.
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The Connellsville specimens were collect~d from various localities
about this city and no two of them were obtained from the same
tract. The measurements of the Yirginia and Tennessee specimen.'l
were included under the Connellsville fungus since it has been shown
from our cultural and microscopic examinations that there is no dif·
ference between the fungi collected from these various localities.
All measurements were made with a ]-12 oil immersion objective.

TABLE 1.

Showing the reIn five size of the uscosl'0res of the Connellsville
fungus and Diaporthe parasiticlJ.

Connellsville Fungmt

I.orallty.

DIameter. I
Tl----I-~-·-

a I '8
f I ..: I ~iii: :J I ~

! 8. ~
~ 8
... 18
o

Oonnellsvllle No 50, •. __ ._. __ ..__ __ ._ .. _.
OonnellsvlIle lb. 51, on olik _.._....• _.•..• _ __
Oonnellsvllle No. &2, •• _. • __ ._._. •• _••• _••• • _. __
Oonnellsvllle No. 55, •... •... __ ""'__ '" '_., ..•_••. _
Connellsvflle No. :i6, . __ .. _.•_.__ •. _•• _••• __ ..•. •. _

~!~fi::f~~t;:~.:~~~~~ ~~~~~~~~~~ ~~~~~~~~ ~~~~~ ~ ~~~~~~~~~~~ ~ I
Albermarle Co., Va., __ __ __ _ _.
Morgantown, W. Vo., __.•.._••••.__ __ ..•....._._ .. _

Diaporthe parasitica.

5,5
61
iJ7
6:1
~

39
[,(J

40
81
50
50

2.93 I
3.2 I
2.91
2.93
3.1 I
:l.0
3.1
8.1
8.1
8.0
2.4

55
61
S7
b.~

30
Sll
IlO
to
81
00
50

6.78
6.9
ti.Q
ti ••~
7.22
1I.!1
fi.9
f-.n
6.86
6.118
6.118

"Measurl'd by W. H. Rankin.

62
75 I

00 I
2;j ,

,
-----~-- -- - -

50
76
00'
25

8 ..12
a.8
a.2
8.4
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TABLl'~ IT.

Showing the relative length of the asci of the Connellsville Fungus
and Diaporthe parasiti(·a.

Connellsville Fungul'l.

Loeallty.

~
lila.,..
fi1.. .c., ,

~8
"... ~0.. <D

~
..
fS .,

" ..
:.-. -(

- ---.- ----- --------

g~~~J~:m: :g: 5~' o~·-()-,;k;::::::: :::::::::::::::::::::::::::::::::::::::::::J
Connellsvllle lSo. 52, .. . __ - - ._. -__ • . ,
Connellsville lSo. 56, -- - --------- ---. ._. __.... '
Connellsville, No. 56. ._ ---_. __ ---.. -- -__ . .. _'
Greene 00., Pa., . . • • _
Lyacbburg, '~8., _... _. __ . __ ._. -- --_. .. _

i:~~,;,.;e~:: Va-.-:-:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::!
Albermnrle Co., Va.. . ._. . ._-'
Morgantuwn, W. Va. t • _ •• -. --._ - - ._.- - -- ------ ------ --- •

Diaporthe Parasitica.

Mt. Gretna, Pa., •.. ,__,_, . -- ---.. _- -- -- - - ---_. • • _

~U~l':~~', ~. ~~:. -r:: -:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::1
ConnellsvIlle, Pa. :\{. Gray orrhard, Importrd, - ------------- ----------.--.--i

·.Measured by W. H. Rankin.

00
30'

61 I43
00

~I
40

:f'
00'

I

35
60
76
18

33.21
35.73
32.1
32.0
88.06
34.7
36.1
3:1.4
34.29
32.52
3-1,72

51.7
48.6
52.0
53.6

In general, it will be seen that the ascospores of the Connellsville
fungus average 7x3 mikronll, while those of Diaporthe parasitica aver
age 8.5x4.5 mikrons. The maximum and minimum Rizes are aR
follows: Connellsville fung-\lli;, RR-5.7 mikrons; Diaporthe parasitica,
9.94-7.1 mikrons. Tb-e an'rage length of all aRci measured gave 34
mikrons for the western fun~s and 51.3 mikl'Ons; for Diaporthe
parasitica. The maximum and minimum SiZl'R are as follows: Con·
nellsville fungus, 45.5-28.4 mikrons: Diaporthe parasiticu 58.2-42
mikrons. The contrast in the size here given is striking but even
more striking is the difference in the shape of the ascospores.
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As shown by the measurements the Diaporthe ascospores are much
wider in proportion to their length than those of the Connellsville
fungus. The relation is about 1 :1.9 in the former, and 1 :2.7 in the
latter. Furthermore, the septa in Diaporthe are very evident and a
distinct sinus may be seen on the mature spores, while an indistinct
septum and a very slight, if any, sinus is the rule in the Connells
ville fungus. These characteristics are so evident that a glance
at the spores Ullder the· microscope by one familiar with the two
fungi, is sufficient to distinguish them,·-provided the ascospores are
mature.

Aside from the difference in length, the asci of the two fun~ are
similar, except that the wall is usually more evident in the western
fungus. The perithecia of the western fungus are much smaller
than those of Diaporthe parasitica. A number of measurements
made from specimem! collected at Connellsville and from various
points in Virginia, gave an average measurement of 346 mikrons in
contrast to 490 mikrons, obtained from perithecia of Diaporthe
parasitica from ~lt. Gretna. It was also noticed that the walls of the
perithecia of the western fungus were much darker in color than those
of the blight fungus.

Since the blight is not found in the southwestern portion of the
State where the western fungus is found, there might arise the ob
jection that the measurenu'nts obtained above are not comparable,
in that local conditions might influence the size of the spores.
On a farm a few miles northeast of Connellsville were found some
ehestnut trees badly infected by the real blight. These were nursery
trees which had been planted two years previous, and had not
shown signs of the di:,lea~e until last summer when the winter
stage was found. Asci anQ ascospore measurements from these are
giv~n in the tables and show no variation from Diaporthe parasitica
measurements although taken from the center of the locality where
the western fungus flourishes.

ISOLATIONS.

The most successful method of isolating Diaporthe parasitica
which has been used in the field laboratories of the Pennsylvania
Chestnut Tree Blight Commission is this: The outer bark is peeled
with a sterile scalpel from over the advancing edge of a young
canker and a small piece of tissue just on the line between the healthy
and diseased inner bark is transferred to a potato agar slant. One
hundred per cent. of pure cultures by this method is the rule -in
these laboratories. Such a method, however, could not be used to
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isolate the western fungus !lince it was rarely found advanci.ng on
the healthy tissue llnd even where it was found in close proximity, a
transfer usually gave several bacterial and fungal contaminations
besides the desired organism. In many instances, however, success
ful isolations were made in this way, since the fungus is a rank
grower and the edge of the colony is apt to be pure. Usually, how
ever, other methods had to be used. The most successful of these was
the conidial streak. If the specimen showed the fungus to be in the
pycnidial stage-summer stage- it was placed in a moist chamber
for a few days, and invariably spore horns were pushed out from the
stromata. These horns were detached with a wet sterile needle
and the free end of the horns streaked on agar slants. W'bere only
the perithecial stage was present, however, the culture had to be
made from the ascospores. Two methods of making isolations from
the ascospores were used. In the first, the stroma with the en
closed perithecia was removed and the bottom cut off with a sharp
sterile scalpel, thus exposing the contents of the perithecia. Then a
very minute drop of water was touched to the gelatinous mass of
spores and the water containing the spores drawn into a fine capil
lary tube from which it was blown into a sterile petri dish. Agar was
added and the developing colonies isolated. !A more successful
method, however, was hy inducing the perithecia to shoot the ascos
pores upward on to a sterile agar plate inverted a few millimeter~

above the ostioles. 'I'his method was found to be the most convenient
of all. With these four methods it was found possible to isolate the
fungus from any kind of a specimen sen~ in, provided the
spores and· mycelium were not entirely dead. Isolations were made
from specimens collected in over fifty different localities. Most of
these were in southwestern Pennsylvania, but a few of them-as
elsewhere mentioned-were from Virginia, West Virginia and Ten
nessee. All of them were identical, however, and need not be dis
cussed separately, i. e., they all showed the same cultural char
acters. Nor did it seem to make any difference whether the isola
tion was made from mycelium, ascospores or conidia; they all grew
alike. Isolations were Dlade from dead stumps, logs, die·backs,
001 coppice and apparent cankers on living tref'.8, but all proved to
be the same. Neither did the isolations from the oak stumps anll
logs give different results.

INOCULATIONS.

1'he final test of the pathogenicity of a fungus is its ability to
produce the disease in its typical form when introduced into the
host under normal conditions. The importance of making a large
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number of inoculations controlled by proper checks was realized
early in the work. The methods of making these inoculations were
those whicll bad proved most successful in the inoculations willl
Diaporthe parasitica at otller laboratories.

When mycelium, eitller from tbe tissue 01' from culture was used,
a slit was made under tIle bark and a piece of the tissue or a portion
of the agar with the mycelium growing on it, was introduced into
this slit. These are called slit inoculations. When conidia or ascos
pores are used, tbeJ>e are shaken up in a quantity of water and intro
duced thus. or the dry spore horns may be used. The point of a heavy
knife is thrust obliquely into the bark with the broad side of the
blade facing the tree, without removing the point, the knife is pulled
downward and away from the tree. Several drops of the spore
containing liquid are then dropped from a pipette into the exposed
wound back of the knife blade. The tre~ quickly sucks up these
drops, so tllat this has proved a very effective method of introducing
spores into the Hving tissue. Between 80 and 100 per cent. success
ful inoculations have been secured with the true blight fungus by
these methods. The following series of inoculations were made at
Connellsville.

1. Mycelium of western fungus from tissue.
2. Mycelium of D. parasitica from tissue.
3. Mycelium of D. parasitica from culture.
4. Mycelium of western fungus from culture.
4. Conidia of western fungus.
6. Conidia of D. parasitica.
7. Ascospores of western fungus.
8. Ascospores of D. parasitica.

Nearly a tllousalld iuoculations with the western fungus were
made at Connellsville together with a few with Diaporthe parasitica
as checks. On account of the danger of introducing the disease a
very limited number of inoculatious were made with the eastern fun
gus, and these were carefully guarded and cut out after they had ad
Vall('CU to the stage where there was no longer any doubt of their
power to produce the typical disease. Our inoculations with Dia
porthe parasitica gave 100 per cent. infection with mycelium from
culture and from the ti!'1sue and al!'1o from aseospore inoculations.
The conidial inoculationR had given over 80 per cent. infection when
they were cut out. In all caseR a definite canker with the typical
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scalloped edge Rnd the invading fan-shaped mycelial areas developed
within a month after the inoculations were made. In a few older
cankers left for two months, the infected area extended nearly an
inch beyond the edge of. the inoculation wound.

The western fungus developed in the dead tissue above the inocula
tion wound, and within a month had developed pustules upon wfhich
spore horns were freqnpntly found, but the growth of the fungus
was limited to the area in which the tissue was killed by the inocu
lation. If it spread beyond this area, it was in the dead bark above
the living cambium. There was alwa~'s a definite even line between
the dead and living tissue and no fan-shaped areas of mycelium were
present. In all inoculation wounds a healthy callus had formed
and in those made three months previous, this growth had almost
cloved over the wounds. In some ea.ses bacteria and insects delayed
the formation of a callus in some parts of the inoculation, but
when these were removed the callus quickly developed.

Inoculations made with ascosporps of the western fungus on
chestnut oak developed all on the chestnut, forming spore horns on
the dead area above the wound. Reisolations were made from these
spore horns, proving the fungus to be the same as that used in the
inoculatiODR.

These inoculation tests were confirmed by the results obtained
at the Charter Oak laboratory where they were duplicated The checks
were more plentiful there since several hundred trees had beeu
inoculated with Diaporthe parasitica. In a few cases we have found
the western fungus spreading beyond the edge of the wound, 1. e.
apparently parasitic, but its development was so slow that it could
be called at best, a weak parasite.

From these inoculation tests and from observations in the field,
there is no longer any doubt hut that the western fungus is a sapro
phyte and that it cannot dm'elop into an active destructive parasite
li~e Diaporthe parasitica. While we have not found it occurring in
the same region, where the eastern fungus is common, yet the inocu
lations made at Charte.r Oak, show that it will not develop parasitic
tendencies in a region where Dinporthe parasitica flourishes.
Furthermore, hy inoculations and hy obRervations of natural infec
tions. it has been proved that the true blight fungus develops nor
mally about Connellsville.

CULTURAL COMPARISONS.

BhOi"tly after isolating the western fungus, it was noticed that its
development in culture was markerlly different from Diaporthe para
sitica. Further study of these differences resulted in securing cer-



tain kinds of media upon which the two fungi showed very marked
contrasting characters. Both of these fungi produce conidial spore
horns in much the same maImer. If these spore horns are streaked
on a potato agar slant, Diaporthe parasitica will produce an orange
streak within four days at room temperature. This orange streak
brouuEns, keeping pace with the grow'th of the fungus until the en
tire surface of the slant is covered with 11 deep orange growth. On
the other hand no orange color is noticeable on the streak from the
conidia of the Connellsville fungus even after a period of ten days.
A lighter orange sometimes develops on these slants after a week or
so but is never so marked as in Diaporthe and often fails to develop
at all. Conidial streaks on other media, especially chestnut bark
agar and corn meal agar, show a recognizable difference between the
two fungi but this difference is. not so marked as that of the color
on potato agar.

On potato agar cultures from mycelial transfers a fan-shaped or
irregular wavey growth is noticeable at the edge of the advancing
mycelium in the case of Diaporthe, while the Connellsvil1le fungus
has an even unbroken. edge. F'urthermore, there is a marked con·
trast in the amount of aerial mycelium developed-Diaporthe de
veloping scarcely any, while the Connellsville fungus has a dUffy ap
pearance, due to a white mycelial growth above the surface of the
agar. Also the contrast in color between the growths on potato agar
is evident; especially in cultures about three weeks old. Diaporthe
develops an orange brown color wbile the Connellsville !fungus
has at first a sulphur color which deepens as the culture becomes
older.

Next to the conidial streaks on potato agar, we have found the
growth on sterile twigs in test tubes to be the m06t accurate dis
tinguishing character. The Omnel1sville fungus within ten days
develops a fluffy orange mycelial growth which almost completely
fills the tube. This mycelial growth is at first white, but turns to
the orange color within a few days after its development. On the
other hand, Diaporthe does not develop this heavy aerial mycelium
but only a short white, web-like growth over the surface of the twig
with heavier bunches of mycelium, which later become orange col
ored, where the pycnidia are to develop.

On the .cut end of the twigs, Diaporthe develops a thick felt-like
orange mycelial growth but this never extends out on the bark and
is much denser than the growth of the Connellsville fungus. We
have made these cultures on black oak, chestnut oak, white oak,
chestnut, maple and sumach, but find very little difference in the



15

nature of the growth. We have used these tests on fungi from over
fifty different sources and have never failed to get these characteristic
reactions. These teRts are always checked when possible by asco
spore measurements and often by inoculation on Ifve trees. Ko doubt
many other cultural differences could be di~covered by further tests,
but these given lJave proved to be so reliable that no further effort
was made to find media whith would show additional differences.

In culture thl\ fungi collected at various points in Virginia,
West Virginia and Eastern Tennessee, show no variation from the
Connellsville type of the fungus. This conforms with the results
from the spore measurements. 'fhese fungi are evidently the same.

DISTRIBUTION OF THE CO~NELLSVILLE FUNGUS.

Up to date this fungus has been found in Pennsylvania only in the
four southwestern counties-Greene, Washington, Fayette and
Westmoreland. Many ilpecimens were examined from other parts
of the State, which were thought to be the same, but in all cases
they were found to be Diaporthe parasitica. The fungus probably
occurs in other parts of the ~tate but has so far not been
reported. Since it was found as far down as the West Virginia line,
visits were made over into this State and the same conditions were
found there. Early in the investigation, it had been suspected that
this Connellsville fungus was the same as that which had been report
ed from several points in Virginia. A visit to that State revealed the
same condition of the chestnut timber as about Connellsville. As re
ported on a previous page the microscopic and cultural characters
were found to correspond, so that there is no donbt as to the identity
of the two fungi. Specimens were also sent, by Mr. J. K. Esser,
from various parts of Eastern Tennessee, and these were found to
be the same as the Connellsville fungus. As indicated by the col
lections then, we may SHy that this fungus is distributed throughout
Southwestern Pennsylvania, ·West Virginia, Virginia and Eastern
Tennessee. It is lIot at all improbable lllat further search will show
that it occurs in se,eml other States.

There is another fungus found in the extreme south-Florida,
Alabama, South Carolina and Mississippi-which is very similar in
external appearance both to the Connellsville fungus and to Dia
porthe parasitica. This is the fungus found in Ellis and Everhart's N.
A. Fungi (No. 195G), where it is labelled Endothia gyrosa. It is also
found in a numher of other North American collections under this
name. The ascospores of this fungus measure 8.2x1.90 u, being
much longer in proportion to their width than the Connellsville fun-
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gus. They are cylindrical in shape and are very well represented in
Ellis and Everhart's North American Pyrenomycetes. Besides the
exslcicati we have al~o received specimenR of' this fungus from
several points in Xorth and ~onth Carolinia.

TAXONOMIC RELATIONS

What is the Connellsville fungus? There is no question but
that it is very closely related to Diaporthe parasitica and should be
placed in the same genus. l<'ollowing l:laccardo's s~'stem of classifica
tion it undoubtedly falls in the genus Endothia and fits well his
description of Endothia g-yrosa, in so far as the spore measurements
and microscopic characters are concerned. It is certain, however,
that it is not the same as the long-spored southern form.

The synonomy of Endothia gyrosa given by San'ardo is misleading
since it is certain that Schweinitz and Fries had in mind .two very
different species when they wrote of Sphaeria gyrosu and S. radiculis.
Furthermore, if the genus Endothiu ,was fo.unded by 11'ries on
Bphaeria gyrosu, as Farlow (1.) believes it was, then the generic name
Endothia is not correct when applied to this fungus-provided we go
back to Fries (2) for the definition of the genus. Schweinitz (3) in
1822 described B. gJ'rosa us No. 24 of his Syn. Fung. Car., but su
far as we have been able to find, there is no specimen in the
Bchweinitz collections corresponding to the number of this descrip
tion. It is probable that the specimens of this collection were in
cluded in his :Xorth American Fungi and in this collection there is
a specimen of this species (:No. 1431) which fits very accurately his
description of S. gyrosa. in l:lyn. Fung. Car. In fact, in looking at this
specimen under a powc.rful lens one is struck with the extreme ac·
curacy of his description and one cannot doubt .that he had this or
a similar specimen under his lens. This fungus is entirely different
from Diaporthe parasitica 01' the Connellsville fungus and one would
not think of placing it in the saIlle genus or even in a related genus.
The most noticeable character macroscopically is that the entire
surface of the stroma is covered with very regular hemispheres
(sphaerulae of Schweinitz.) The perithel'ia are enclosed in each of
these separate sphaerulae and their walls do not differ in color
from the surrounding stroma. 1'10 neck is evidl'nt aud the ostiole is
inconspicuous or W'al\tin~. 'l'he cOl\spicuous blal'k walls and long
necks of the peritheda of Diaporthe are entirely lackin::t. The peri·
thecia are entirely within the knohs or spheres of the stroma, 1. e.,
they do not extend down into the stroma. The ascospores are often
slightly curved and the septa very indistinct. The average size of
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the ascospores was 15.82x4.37 u. The asci have very distinct walls
and are not shaped at all like the asci of Diaporthe. They average
54 u. in length.

8chweinitz's Sphaeria radicalis (N. A. Fungi No. 1269), is an en
tirely different fungus from the above and although the perfect stage
is not present, it I'L'Sembles very closely tbe imperfect stage of
the Connellsville fungus. or Diaportbe parasitica or the long-spored
soutbern form. Anyone who has worked with the above species will
be convinced that 8chweinitz (-1) was writing of the perfect stage of
one of these forms when he says, "Ostioles cylindrical, very black
within, orange rpd externally, everywhere elevated on the surface,
easily falling off-1ohence the e;rpOlwd slll'face shows black .points, on
account of the black shining ducts by toh-ich the ostioles are con
nected toith the perithecia." But which of the three he had in mind
would be hard to say unless the perfect stage is examined. Fries (2)
places S. gyrosa in the triht! Conflnellles and S. radicalis under the
tribe Yersatiles, thUfl widely separating tbe two, since the characters
of these tribes are quite distinct. His descriptions of the two
species follow closely thoRe of Schweinitz. His distinction between
the two is best brought out in his Elenchus (5) where, in describing
So radicalis, he Sll.ys, "A wonderful little fungus-certainly com
parable only with So gyrosa hut very different from this in the palJ'i
lion of the pcrithf'cia ancl the ostioles. Ostioles numerous, conical
elongat'ed. fragile. spinelikp. Per.ithecia minute, black globose, sunken,
also continuol1s through the spine-like ostiole by a little black duct."
Under So gyrosa he says, "There is no distinct ostiole," and does not
mention the benks so noti"enhlc in R rarlicnlis. This agrees well with
tbe specimen of ~dlweinit7.. where no ol>lioles are to be seen and the
small knobs on the surface of the stroma contain simply the peri
thecia with 110 distinct necks.

It is, therefore e"ident that Fries had clearly in mind the distinc
tion hetween these two species wben he created the genus Endothin
in lEi-if). In the meager and incomplete description he does not mefl
tion So radicalis but he does mention S. gyrosa and it is to be
presumed that he intendpd this species to he the type of the genus
Although he promised later to d{\sCI'ibe 'the ['haracters of this
genus more fully, we find no further mention of it in bis later publi
mtioDs. If we admit that he used S. gyrosa as the type for ('reeting
this gelJus nnd if we wish to include under it only species resembling
it, then it is evident that the preseut Endothia is an entirely diffm'ent
genns from what Fries intended. As further evidence that he dill
not intended to place S. radicalis in this genus we may turn again to
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hiB deBcriptionB where he speakfl of the perithecia being light colored
(pallidufl) and yet he distinetly mentionfl the dark walls of the peri·
theeia in his description of 8. l'adicaliR.

In 1863, however, De ~otaris (6) without any explanation, put the
two in the same genus, and in the same year we find them combined
by Tulasne (7) under the genus Melowamma. Since that time all
authorities without further .investigation have considered that
Schweinitz gave these two names to one and the flame flpecies.

If the generic name Endofhia is to be retained for those species re
flembling S. radicalis of Schweinitz and Fries and the more recently
described Diaporthe parasitica, then we believe that the Connell fl
ville fun~s would fall in the genus Endothia. If, however, we wish
to retain under thifl name such species as that on which Fries erected
the genufl, the Conuellsville fungus would certainly not fall in this
genufl, and a n<"w one. will have to be erected to include Diaporthe
paraflitica, the Conn<"ll!wille fllllgns and the long· spored southern
form of Ellis and Everhart. According to our present system of
clasflification, the form on which Frips erected the genus Endotbis,
would eaflily fall in a prpviously established genus and this name is
now left without any si~ificance whatever. Besides we are not cer·
tain that Frips meant to give n gpnpric d('scription in this short note
flince he fltatesthat he experts to describe the genus more fully later.

The simplest way out of this taxonomic tangle then. it seems,
wOuld be to retain the name Endothia for the forms such as Saccardo
includes under it. Then we would have ill our territory (1) the long
spored Southern Endothia. (j) the true blight fungus-E. parasitica
-and (3) the Connelsville fungU!~, for which we propofled the Dame
E. Virginiana and for which we have published a description.·

°Phytop8tholollY 2:261-262, Dee. 1912.
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.Fig. 1. Fans or mats of mycelium of chestnut blight fungus in the

cambium and inner bark. Photo by E. T. Kirk.
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Fig. 2. A. Singlel ascospore. of the Connellsvwle fungus. B.
Single ascospore of the chestnut blight fungus. C. Ascus of the
Connellsville funglls. D. Ascus of the chestnut blight fungus.
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Fig. 3. )fnp showing the distribution of the Connellsville fungus
in Pennsylvania. Drawn by J. K. Hibbs.
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Fig. 4. lllol'ulaiiuns of 1 1-4 ill('he~ !l'L'C with Connellsville fun·
gus, after five months (right); inoculation of 1 1-2 inches tree with
blight fungus, after three months (le.ft). Both outlined with paint to
",how extent of gl·uwth. Photo hy E. '1'. Kirk.
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Fig. 5. Hark cut away from inoculation with the ConneIlsville
fungus, showing the even outline. Photo by E. T. Kirk.
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Fig. 6. Two inoculations with the Connellsville fungus showing
callus formed around earl!. 'frees 1 inch llnd 1 1-2·inches in diameter.
Photo by E. T. Kirk.
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Introduction

I NQUIRIES are constantly being received by this Com
mission for more detailed information about the chestnut
tree blight fungus. On the other hand, certain erroneous

ideas exist in regard to the nature of this fungus. This
circular is written with the hope that it will supply some
desired facts and assist in correcting false notions. Investi
gations on the dissemination and life-history of the blight
fungus are in progress at the present time and new facts
are constantly being determined. Our knowledge being far
from complete, it is only advisable to present the facts which
appear to be fairly well established.

Symptoma and Effects
Young infections of chestnut blight on smooth-barked

vigorous shoots (two to six or more years old) can be
easily recognized by the presence of yellowish or yellowish
brown patches, slightly raised, and standing out in marked
contrast to the olive-green healthy bark. The area invaded
by the fungus may be fairly regular (Figs. 4,.23) or very
irregular in outline, the latter showing what has been desig
nated as the amreboid type (Figs. 1, 2, 3). In young in
fections of this type there are no fruiting pustules, but these
make their appearance later. If the external brown layer
of cork cells is removed from the advancing edge of the
invaded area, the whitish or buff-eolored mycelium, or vege
tative body, of the blight fungus is exposed (Fig. 24).
Infections of this type may spread until the shoot is com
pletely encircled (Fig. 4), and fruiting pustules will be
formed later.

Young infections on slow-growing twigs or on the
smooth bark of older branches or trunks are not as evident,
but they generally show as somewhat discolored, dead areas,
sometimes slightly depressed, and occasionally with a raised
margin. The area invaded may be nearly circular, giving a
so-called "target" infection, but it is more frequently elon
gated in the direction of the long axis of the shoot or branch.
The invaded area gradually enlarges until the shoot or
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branch is completely encircled. A small shoot may be com
pletely encircled before the appearance of fruiting pustules,
but on larger limbs or on the main trunk the fruiting pus
tules begin to make their appearance long before complete
girdling has taken place. These fruiting bodies show as
small yellow, orange or reddish brown pustules (1/16 inch
or slightly more in diameter) which break through the
bark some distance back from the advancing edge of the
lesion.

The interior tissue (inner bark invaded by the fungus)
is changed to a yellowish brown color, which is in marked
contrast to the bright fresh color of the normal healthy
tissue, and a careful examination by cutting away the bark
will show the buff-eolored fans of the fungus which may
have penetrated as deep as the cambium layer (Fig. 12).

During damp weather following rains, or in moist situ
ations, long, irregularly twisted threads varying in color
from buff to bright yellow may be extruded from some of
the pustules (Fig. 13). These are masses of conidia or
summer spores, and have been designated as "spore-horns"
or tendrils. The spore-horns when first formed are soft
and sticky, but when dry they become hard and brittle and
are frequently darker in color.

Young infections on old trunks or large limbs with
thick fissured bark cause little change in the appearance of
the bark itself and the fungus may have gained considerable
headway before there is any external evidence of its pres
ence. Sometimes the first indication of an infection on large
limbs or trunks is the appearance of abnormal longitudinal
splits or fissures. The orange or yellow fruiting pustules
appear in the deep crevices or cracks, and spore-horns may
be developed from these under favorable conditions of
moisture and temperature. In case of doubt as to whether a
given discoloration is caused by the blight fungus the fol
lowing test may be used: Place the twig or piece of bark
in a closed vessel so it is supplied with plenty of moisture
and will be retained in a moist atmosphere. In all cases
if the fu.ngus is present and is alive, bright yellow or orange,



cottony tufts will make their appearance upon the surface,
and in many cases spore-horns will also be developed.

An infection with the blight fungus is sometimes the
cause of a pronounced enlargement, or hypertrophy. This
enlargement may involve the entire invaded portion (Figs.
6,7) or it may be more pronounced at the upper end of the
lesion (Fig. 5). Enlarged lesions are apparently the most
frequent on vigorous shoots. Longitudinal splits or fis
sures in the bark are very characteristic of hypertrophied
lesions (Fig. 7). In many instances the lesion may show a
marked sunken area (Fig. 8) due to the killing of the
invaded bark, while the surrounding tissues have continued
to grow at the normal rate. This dead tissue may be more
or less cracked or fissured and a typical canker developed
(Fig. 8). In the old lesions which have completely girdled
a limb or branch the bark becomes cracked and fissured and
begins to peel away (Fig. 9). The branch shown in the cut
referred to had been killed by this lesion and had been dead
for a year. On old rough-barked trunks or branches the
bark over old lesions will give a hollow sound when tapped,
due to the fact that the inner bark has been destroyed by
the fungus. The bark may be readily peeled away and the
inner fibrous portion is more or less shredded.

Aside from the discovery of the actual lesions there are
various other symptoms which indicate the presence of
blight. Dead leaves hanging in characteristic drooping
clusters are an indication of blight-killed twigs or branches.
If the twigs or branches were not killed until late spring or
summer, that is. prior to the first of September, the leaves
reach normal size, and these clusters of dead leaves will
generally remain clinging to the tree during the winter
period after the normal leaves have fallen. This affords one
means of detecting blight-killed branches in the winter. In

•blight-affected branches there is an indirect effect upon the
size and persistence of the burs. If the girdling is completed
early in the growth of the burs, they are likely to remain
small and undersized, but with later completion of girdling
they may attain full size. These burs of blight-killed
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branches commonly remain hanging upon the tree during
the winter, constituting another evident symptom for the
detection of blight during the leafless period.

In case the girdling of a branch is not completed until
late fall, the normal shedding of the leaves occurs. In
the spring, however, the leaves from these branches remain
undersized and assume a yellowish or pale color, and soon
wither and die (Fig. 11). If girdling is completed later in
the spring or not until midsummer, the leaves of the
affected branches develop to full size, but later turn yellowish
or assume a characteristic reddish brown color. Later when
the leaves die they assume more of a brownish tinge, and
some fall from the tree while many remain hanging for a
considerable time.

The development of sprouts or "suckers" is another
evident symptom of blight which can be noted at any period
in the year. As soon as a branch or the main trunk has
been girdled by blight, there is a marked tendency to the
production of vigorous, rapid-growing shoots from a point
just below the girdled area. These sprouts may be few in
number or they may be so numerous as to make a conspicu
ous clump (Fig. 11), and they may occur on the branches,
the main trunk, or at the base of the tree. These sprouts
may be killed in turn by the blight, but they sometimes
persist for several years. When they persist their age
serves to tell the time at which the girdling was completed.
The general effect of blight is to kill the part of twigs or
branches beyond the lesion. The occurrence of trunk lesions
is most serious, since with the completion of girdling the
entire tree must succumb. In trees which have suffered from
top infections for several years, the occurrence of the
blight-killed branches sometimes gives rise 'to an effect
called "stag-head." The wood of blight-killed trees is
injured but little as a direct result of the disease, but if left
standing it soon begins to deteriorate as a result of the
work of insects and various species of wood-destroying
fungi.
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The Blight Fungus
The chestnut blight is due to a definite species of fun

gus which grows as a parasite in the bark and to some
extent in the wood of the infected tree. This fungus was
first described as Diaporthe parasitica Murrill, but has since
been referred to Endothia parasitica (Murr.) And. It is
possible to grow this fungus in artificial cultures (Fig. 25)
and it has been repeatedly demonstrated by inoculations into
healthy trees to be the cause of the disease.

1. The vegetative body or mycelium. The blight fun
gus grows within the bark and to some extent in the wood of
the affected parts, where it produces strands or mats of
closely appressed filaments, known as the mycelium or vege
tative body of the fungus. In young infections on smooth
barked shoots this mycelium is located just below the brown,
outer, or corky bark, and is cottony white at the advancing
edge but assumes a buff tinge in the central or older portions
of the infection (Fig. 24). As the infections become older,
the mycelium penetrates deeper and spreads out at various
depths in the bark, where it produces characteristic fan-like
aggregates. The fans of buff or yellowish mycelium are
especially well developed in the layers of inner bark, and
finally in the cambium or growing layer between bark and
wood, which is thus destroyed by the growth of the fungus
(Fig. 12). After the mycelium has reached the cambium
and spread out in that region, it enters the wood and grows
throughout the outer layers of sapwood. It is known to
penetrate at least as far as five annual rings of wood.

2. The pycnidial stage. After the mycelium of the
blight fungus has been growing for a time in the bark it
begins the formation of fruiting pustules for the production
of spores. The first kinds that are produced are known as
pycnidial pustules or stromata, and they appear as minute
raised papillre scarcely larger than a pin-head, and showing
a yellowish or orange color when they break through the
bark. Each pycnidial pustule shows a smooth or slightly
uneven outer surface and is a dense aggregate of fungous
tissue, generally containing one (rarely more) large, lobu-
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lated cavity (Fig. 14) lined with innwnerable vertical fila
ments by which large nwnbers of minute rod-shaped bodies,
the pycnospores, are produced. With the accwnulation of
these in a pycnidiwn, the external wall is ruptured and the
accumulated mass of spores imbedded in mucilaginous
material oozes out in the form of a thread-like or flattened
irregular coil, the so-called "spore-horn" or tendril (Fig.
13). A single spore-horn of average size has been found by
actual analysis to contain as many as 115,000,000 pycno
spores (Fig. 21).

The pycnospores have frequently been designated as
summer spores, but the development of pycnidia depends
largely upon the age of the lesion rather than on the time or
season of the year. Pycnospores are produced in abundance
at all times in the year when temperature and moisture con
ditions are favorable, and are washed down in large numbers
from diseased branches even during the warm winter rains,
when the spore-horns are rarely observed.

The production of pycnospores is not confined to pus
tules which break through the bark of diseased areas.
Smaller orange or reddish superficial pycnidia may be pro
duced in large nwnbers on the cut end of the inner bark or
the outer layers of sapwood (Fig. 18) of fallen logs,
stumps, or wood previously affected with blight, or on the
inner surface of inner bark where it has split away from
the wood. Peeled posts and poles previously affected with
blight will frequently show many of these minute pycnidia
on the diseased spots, but these pycnidia are generally rather
scattered. Pycnidia producing large numbers 'of viable
spores have been obtained from a wood-pile two years old.
Chips or fragments of diseased bark or wood that fall in
damp locations will produce pycnidia, so that material of this
sort is always a possible source of infection.

3. The perithecial stage. Following the production of
pycnidia and pycnospores, a second type of fruiting pustules
containing the perithecia makes its appearance. Super
ficially these perithecial pustules can be readily differenti
ated from the pycnidial pustules, since ~h one shows upon
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its surface either a number of minute raised papillre or a
number of minute black dots, the ostioles or openings of the
perithecia or flask-like bodies buried deep in the stroma
(Figs. 16, 17).

Each perithecial pustule is a dense aggregate of fung
ous tissue containing 1 to 60 distinct flask-like cavities, the
perithecia, each of which communicates with the exterior by
means of a long black neck which opens at the top of a
surface papilla (Fig. 15). The wall of each perithecium is
lined with small club-shaped cells or spore-sacs, which are
produced in enormous numbers (Figs. 15, 20) and give
rise to the second type of spores or ascopores. There is
one perithecium for each superficial papilla.

The perithecial pustules show some differences in color
and external appearance depending upon their age and the
conditions under which they have developed. The papillre
and the stroma may both be yellowish or orange, or the
papillre may be yellowish brown to brick-red on a lighter
ground, or in old pustules the stroma may be nearly black,
with slightly lighter papillre. In most cases when the peri
thecia are mature the ostioles or mouths of the necks will
show as dark spots at the ends of the surface papillre. There
is considerable variation in the length of the surface papillre.
the difference being due to varying amounts of moisture,
those which develop with an abundance of moisture show
ing especially long necks, while with scarcity of moisture
the papil1re remain short.

The spore-sacs formed in the perithecia contain the
ascospores. Each sac produces eight two-celled spores
arranged generally in two irregular rows· (Fig. 20). These
spores have a volume about fifty times as great as that of
the pycnospores (Fig. 21). They are not extruded ordi
narily in masses from the perithecia, but under favorable
conditions of moisture and temperature the spore-sacs rise
to the ostiole and explode, forcing the spores into the air.
If a glass slide is suspended 1/8 inch or slightly more above
the surface of some mature perithecial pustules moistened
in water and kept at a temperature not under 65° F., large
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numbers of ascospores will be expelled and will adhere to
the slide. Such a spore print of ascospores is shown in
Fig. 22. A similar expulsion of Ilscospores takes place "in
nature whenever conditions are favorable.

The ascospores have been designated as "winter
spores." Their time of maturing, however, appears to
depend more upon the age of the lesion than upon the
season of the year. Maturing perithecia may be found at
any season of the year, although they are perhaps more
abundant in the fall and winter than at other seasons. Suc
cessive crops of perithecial pustules may be found on a single
lesion which has persisted for a number of years. The
blight fungus may spread throughout the bark of a blight
killed tree and continue to produce fruiting pustules, or peri
thecial pustules may be produced in abundance in the crev
ices of the bark of fallen logs (Fig. 17).

The Spread of the Disease
The cause of infections. New infections, whether in

sound trees or in those already diseased, are caused by the
establishment of the vegetative body or mycelium of the
fungus in the tissues. This mycelium originates from either
pycnospores or ascospores. Successive stages in the germ
ination of both kinds of spores are shown in Fig. 26. If this
germination takes place in some wound which penetrates the
outer brown bark, the fungus readily establishes itself and
begins to grow through the tissues of the bark in much the
same way that it is growing in the culture medium shown
in Fig. 25. An infection can be caused then by either a
single ascospore or a single conidiospore if they are carried
and lodged in a favorable location. A large percentage of
the new infections appear to be definitely related to some
mechanical injury, but there are some evidences that natural
cracks and fissures may also be the avenue of entrance.

Natural agencies in dissemination. The pycnospores
or the ascospores must be carried from one part of a tree to
other parts, or from tree to tree, if new infections are to
result. Present investigations point to the fact that asco-
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sporeSl which are forcibly expelled into the air during the
moist and warm periods of the year play a very important
part in the spread of the disease, since they can be carried
by the air currents. It can also be definitely stated that
conidiospores are washed down during every rain, even
the cold rains of winter, in countless numbers from every
lesion that has reached the spore-producing stage.

It seems probable, then, that conidiospores play a very
important part in the spread of the disease throughout a tree
after it once becomes infected. Rain and wind are undoubt
edly the most important natural agents in the dissemination
of spores.

The part which birds, insects and other animals play
in the scattering of spores is at the present time somewhat
problematical. The few tests reported up to date have given
only negative results. (See Bulletin No.3 of the Pennsyl
vania Chestnut Tree Blight Commission.) From investiga
tions now in progress it may be definitely stated that a single
downy woodpecker has been found to be carrying as many
as 657,000 pycnospores.

Artificial agencies. It has been definitely shown in
numerous cases that the shipment of infected chestnut
nursery stock has been responsible for the introduction of
blight into a new region. After it is once introduced, natural
agencies may be responsible for the scattering of the spores.

The shipment of chestnut products of various kinds,
such as logs, wood, posts, poles etc., made from blight
affected trees may also be responsible for spreading the
disease, since the mycelium may retain its vitality in blighted
bark or wood for long periods and produce new crops of
pycnidia very soon after moisture is supplied, or spores may
be scattered from pustules formed previous to shipment of
the products. (See also Bulletin No.3.)
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Explanation of Plates
All photograph. are by Wm. Currie, except Fig. 12, which wu made

by E. T. Kirk.

PLATE I

Fig. 1. Amreboid infection on two-year-old shoot. Bark
has been removed and spread out flat.

Fig. 2. Amreboid infection on three-year-old shoot.

PLATE II

Fig. 3. Characteristic amreboid infection on two-year-old
shoot.

Fig. 4. Basal infection on two-year-old shoot. The fungus
has completely encircled the shoot.

PLATE III

Fig. 5. Characteristic hypertrophy of two-year-old shoot.

Fig. 6. Characteristic hypertrophy of two-year-old shoot.

PLATE IV

Fig. 7. Characteristic hypertrophy of vigorous shoot.

PLATE V

Fig. 8. Lesion that nearly surrounds the branch. Sunken
on one side, and a slight enlargement on the other.

PLATE VI

Fig. 9. Old lesion in which the bark has become somewhat
shredded and the wood exposed. The branch had been
dead for a year.

PLATE VII

Fig. 10. Characteristic position of drooping leaves on
blight-killed shoots. Shows also a small bur.
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Fig. 11. Water sprouts produced at the base of a tree
recently girdled by the blight fungus. Tree also shows
few small leaves, giving the characteristic appearance of
a blight-killed tree.

PLATE VIII

Fig. 12. Fan-shaped mycelium from bark of a rough
barked tree. (After Anderson.)

PLATE IX

Fig. 13. Pycnidial pustules with spore-horns developed in
a damp chamber in the laboratory.

PLATE X

Fig. 14. Vertical section of a pycnidial pustule. The fila
ments lining the lobulated cavity produce the spores
that ooze out as "spore-horns."

Fig. 15. Vertical section of a perithecial pustule. Several
of the perithecia are cut so as to show the full length
of the necks.

PLATE XI

Fig. 16. Perithecial pustules enlarged (x 3).

Fig. 17. Perithecial pustules in the crevices of rough bark.
From a fallen log.

PLATE XII

Fig. 18. Pycnidia on the end of a fallen log. Three zones
are shown, one for each of the three outer rings of
wood.

Fif. 19. Vertical section of pycnidia shown in Fig. 18.

PLATE XIII

Fig. 20. Spore-sacs or asci, each containing eight spores.

Fig. 21. Diagram showing relative size of pycnospores
(left) and ascopores (right). Maximum and mini
mum sizes of each are shown.
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PLATE XIV

Fig. 22. Photograph of an ascospore print on an object
slide. Made by inverting a slide over perithecial pus
tules that have been soaked with water and kept for a
time at a temperature favorable to the expulsion of
ascospores.

PLATE XV

Fig. 23. A young lesion of the chestnut blight fungus on
a vigorous two-year-old sprout.

Fig. 24. The same lesion as above with the brown outer
bark removed to show the white or buff-eolored
mycelium.

Fig. 25. Isolation culture made from the above lesion
before the removal of the bark. A minute portion of
the mycelium was planted at three different spots in
the culture plate.

PLATE XVI

Fig. 26. Photograph showing successive stages in the germ
ination of both kinds of spores. (a) ascospores series
from 8 to 22 hours, at hourly intervals; (b) conidio
spores series from 8 to 22 hours, taken every two hours.
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Plate III
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THE CHESTNUT TREE.

The genus Castanea, or chestnut, contains four distinct species,
two of which are found in the United States, and two in Europe and
Japan. Of the two species found in the United States, one is a shrub
or small tree, the chinquapin, and the other is our native American
sweet chestnut (Castanea dentata). Some botanists recognize a third
species in the United States, this being Castanea alnifolia, which is
found only in the Southern states and which is only a small shrub.

RSPRODucnON.

Chestnut reproduces from seed and by stump sprouts. Sprouts
grow more rapidly than seedlings and produce what is known as second
growth chestnut. Chestnut is the American species best adapted for
regeneration by sprouts, known as coppice. Stumps of any diameter
may put forth sprouts. Coppice chestnut from twenty to forty years
old will yield telephone poles, posts, railroad ties, extract wood, etc.

Son Usss OlJ CmcsTNUT.

The following are some of the important uses of chestnut:
Telephone and telegraph poles; railroad, trolley and mine tics;

extract wood, fuel wood, charcoal wood, kindling; paper pulp, in mixture
with other woods; construction timbers; sills. especially when placed
in the ground; fence posts, stakes, rails and paling; staves aDd heading
for barrels and kegs; mine material, props, lagging timbers, brattice
boards; boxes and crates; shingles; lath; furniture, as chairs, built-in
sideboards, tables, beds, church pews, organs, pianos, billiard tables
and fixtures; cabinet making; interior finish-doors, door and window
frames, wainscoting, beams, picture molding, panels, base boards,
ceiling, etc.; flooring; vine and hop poles; carriages and parts of auto
mobile bodies; tubes for water pipes; caskets and rough boxes; agri
cultural implements; veneer cores; veneer; gymnasium goods; toys;
musical instruments j car sills and frames; show cases, bank and barber-

(1)
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shop fixtures and sewing machines; ribs of ships; brush backs; trunks;
tie plugs, etc.

The fruit is an article of food, both in its raw state and when
manufactured into meal and flour. Its leaves are used in the manu
facture of medicine.

CHESTNUT POLES.

KINDs.

Telegraph, telephone, trolley.

TB~PRom POI.ES.

Telephone poles are usually classified according to the size of the
poles, and to the number of wires which they are intended to carry.
There are two general classes of poles: firsts and seconds. Some electric
companies, however, make as many as four classes. Poles are usually
required to be perfectly sound, squar~d at both ends, reasonably straight,
well proportioned from butt to top, peeled, and to have the knots
trimmed to the surface of the pole.

Pole dimensions consist of length, top circumference and circum
ference taken six feet from the butt. Poles are variously classified,
according to the requirements of the consumer.

Fmn-Cu.. POLM lblCOlfD-CLAM POLM

LeDcth I· I arcumtMeDoe
LeDath ITop arcum-I CiroumfereDoe

of Pole Top CuollD1f8l'llDoe IS Feet from Butt of Pol. terenoe IS Feet from Butt

25 feet 24 to 25 inches 33 to 36 inches 20 feet 22 inches 30 inches
30 " 24 to 25 " 36 to 40 " 25 " 22 " 31 to 33 "
35 " 24 to 25 " 40 to 43 " 30 " 22 " 32 to 36 "
40 " 24 to 25 " 43 to 45 " 35 " 22 " 34 to 40 "
45 " 24 to 25 " 47 to 48 " 40 " 22 " 38 to 43 "
50 " 24 to 25 " 50 to 51 " 45 " 22 " 43 to 47 "
55 " 22 to 25 " 53 to 54 " 50 " 22 " 47 to 50 "
60 " 22 to 25 " - 56 to 57 " 55 " 22 " 53 "
65 " 22 to 25 " 59 to 60 " 60 " 22 " 56 "
70 " 22 " 63 " 65 " 22 " 59 "
75 " 22 " 66 " 70 " 22 " 62 "
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Some electric companies make two more classes, with specifi
cations as follows:

1'Jmm-C...... POLK. r=f~-~I Top ICircumferenoe Lencth Top Circumfl!l'llD08Lencth
of Pole I Circumfennoe IIlFeedrom Buttof Pole Circumferenoe llF_fromButt

25 feet 20 inches 30 inches 25 feet 20 inches 27 inches
30 " 20 " 33 " 30 " 20 " 31 "
35 " 20 " 36 " 35 " 20 " 35 "
40 " 20 " 40 " 40 " 20 " 39 "
45 " 20 " 43 " 45 " 20 " 43 "
50 " 20 " 46 " 50 " 20 " 46 "
55 " 20 " 49 "

The following table gives the length of poles that may be obtained
from average trees of different diameters. This is based on a table in
Bulletin 53, U. S. Forest Service, "Chestnut in Southern Maryland."
The tenths of inches in the original table have usually been placed in
the nearest inch or half-inch class, and were in a few cases disregarded
so that the figures given would compare with the average pole speci
fications:

SIZa OF POLE nOli TRaa.

DiameterB~

(D.B.H.) LeDStb 01 Pole Diameter at Top
Diameter

II F_ from Butt

11 inches 25 feet 8 inches lot inches
12 " 30 " 8 " 111 "
13 " 35 " 8 " 121 "
14 " 35 " 81 " 131 "
15 " 40 " 81 " 141 "
16 " 40 " 81 " 151 "
17 " 45 " 81 " 161 "
18 " 45 " 81 " 171 "
19 " 50 " 81 " 18 "
20 " 50 " 81 " 191 "

CHESTNUT TIES.
Chestnut is cut into railroad, trolley and mine ties. These may be

round, sawed or hewn. Round ties are used by mining companies.
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Railroad ties usually are 8i f~t in length, trolley ties 7 to 8 feet, and
mine ties from 5 to 6 feet. Each company has its 0Wtl specifications,
prices, and methods of piling, which vary to some extent.

DURABIUTY'.

Chestnut ties are not usually treated 'With a preservative, but
when treated with 10 pounds of creosote per cubic foot the life of the
tie is doubled. •

QUAI.ITY OlJ Tn4:ImR.
Ties must be cut from sound timber, which is free from imper

fections which might affect their strength. It does not pay to cut ties
from timber under 11 inches in diameter because of the large amount
of waste in trees of small diameters.

RAILROAD TIES.

The usual specifications for railroad ties are;

No.1.

POLII

Sawed Hewed Sawed Hewed

7 X 7' X 81' 7 X 7' X 81' 7 X S' X 8i' 7 X 8' X 8i'

No.2.

POUl !!Qll'AlUOO

Sawed Hewed Sawed I Hewed

6 X 7' X Si' 6 X 7' X S1' 7 X 7' X Si' I' 7 X 7' X Sl'

No.3.

POLll

Sawed

5 X 6' X si'

Hewed

5 X 6" X si'

Sawed

6 X 6' X s1'

Hewed

6 X 6" X sl'
• BulletiD 118, Foreat Berriae.
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Tm VOI.UJl8 TABI.a, GIVING AVSUGB Nmmu 01l' POI.B Tms (8.5
feet long by 7 by 9 inches) IN Tuas 01l' Dnrll'aUN'l'.

HaIGBTS AND DIAHln'aRS.

... '. j

HmQll'l' m J'uor

D. B. H. IxCllU 50 I eo I 70 I 80 I 1IO I 100

NVIIaIIII OJ' TPII n:JI Tau

10 ...........-.. 0.7 0.9 1.1 1.2 1.2
11 0.8 1.1 1.3 1.5 1.7 1.8
12 1.3 1.7 2.0 2.3 2.5 2.7
13 1.8 2.3 2.7 3.1 3.5 3.7
14 2.3 2.9 3.4 3.9 4.3 4.5
15 2.7 3.4 4.1 4.7 5.1 5.4
16 2.7 3.5 4.3 5.0 5.6 6.0
17 2.8 3.7 4.6 5.4 6.0 6.4
18 2.8 3.8 4.8 5.7 6.3 6.7
19 2.9 3.9 4.9 5.8 6.5 6.9
20 2.9 4.1 5.1 5.9 6.6 7.1
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TROLLEY TIES.

The usual sizes of trolley ties are 6 x 8' x 8'.6 x 7' x 8'. and 6 x 6" x 8'
The following table gives the number of ties which can be cut from

trees of various diameters and heights and the excess of top wood in
cubic feet:

TIa VOI.Uld TABI.S. G~G AVERAGE NUMBER OF Tms (8 feet long
by 6 by 8 inches) FROM TuES OF DIFFERENT

HBIGH'l'S AND DLUlBTBRS.

HBIOBT Dr I'Bft

IiO II GO II 70 II 80 II 90

DUII_ BJIa.U'l'oBJOB
VOLUKII

Tiee 1.::-~ Tiee I;:II Tiee I;:d II Tiee I;:dITiee I;:
lDeh. No. Cu.Ft. No. Cu.Ft. No. Cu.Ft. No. Cu.Ft. No. Cu.Ft.

10 1 9.0 1 10.3 1 11.1 1 10.5 3 9.5
11 1 8.2 1 9.6 2 10.7 2 10.4 4 9.8
12 2 7.5 2 9.0 3 10.4 3 10.3 4 10.1
13 3 6.9 3 8.3 3 9.7 4 10.0 5 10.2
14 3 6.2 3 7.8 5 9.4 5 10.0 8 10.3
15 5 6.1 5 7.6 5 9.3 6 10.0 9 10.7
16 6 6.0 6 7.2 7 9.1 7 10.2 9 11.2
17 _._-... -. _._--.-- 6 6.7 8 9.0 8 10.7 10 12.7
18 -----_.. .--...._.- 7 5.9 8 9.2 9 11.5 11 13.5
19 ..... ----- ..._----_. 7 5.6 8 9.2 10 12.1 12 15.3
20 ._--_._. -.---..- 8 5.1 10 9.9 11 13.5 13 17.3
21 .....-.._- _.._-.--- 9 5.1 10 10.3 11 14.7 14 19.4
22 --_...... ----_...- 11 4.5 10 10.9 14 16.8 17 21.8
23 ------.- ._------ 12 4.4 12 11.8 14 18.8 17 25.2
24 _.._...-. -------- 12 4.7 13 13.2 15 21.6 19 29.1
25 -.--..--- -----..- 15 4.9 15 14.8 18 24.4 21 34.0

• Topwood down to a diameter of 2 inchea.
From U. 8. Forest Se1'vioo, Bulletin 96.
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MINE TIES.

Chestnut mine ties may be either flat or round, although chestnut
is not favored for the latter. Round ties are notched, the notches
being 4 inches wide. These bring about 9 cents delivered.

Both the dimensions and prices for flat ties vary considerably.
One thousand ties weigh about 20 tons, and 100 will make a good load
for two horses. From 1,000 to 2,000, depending upon size, may be
placed in a box car.

The usual sizes are:
6x6'x6'
5 x 5' x 6'
6 x 6' x 5i'
5 x 6' x 5i'
5 x 5' x 5i'
4 x 6' x 5i'
4 x 5' x 5i'
4 x 4" x 51'
3 x 5' x 5i'
3 x 4" x 5i'
5 x 5' x 5'
4 x 5' x 5'
3 x 4' x 5'

CHESTNUT FOR CORDWOOD.

Chestnut cordwood is used chiefly in the manufacture of tannin
extract and charcoal; also to some extent for fu~.

TANNIN ExTRACT.

There are at present between fifteen and twenty establishments
in the United States manufacturing tannin extract from chestnut wood.
A number of these are located in Pennsylvania.

Chestnut wood contains a higher percentage of tannin than does
the bark, differing in this respect from oak and hemlock, the bark of
which contains more tannin than the wood. For this reason chestnut
wood is. used extensively in the manufacture of tannin extrac~. Some
of the extract plants in Pennsylvania use chestnut wood almost ex-

. elusively.
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Old chestnut wood is richer in tannin than wood from young chestnut
trees. Analyses show that there is a higher percentage of tannin in the
.butt of a tree .than in its top; also.a higher percentage in dead than in
.1iviug wood. C1Ie&tnut extract wood in theSouthem states is1arge1y old
or of first growth, and .is more profitable in the manufacture of tannin
.eJd:raCt than is our Northern or .second-growth chestnut, such as is
found largely in this State. For this reason the.largest and .the most
profitable .extract plants are located in the Southern states.

Chestnut blight does not seem to decrease the percent. of tannin
in the wood. Extract plants accept blighted chestnut as readily as
unblighted, or sound wood. The tigkt-colored extract derived from our
Northern chestnut is preferred by llOIIle tanners to the dark-colored
extract made from Southern chestnut.

SP£CIltICA'tIONS Olf Ex'l"RAcT WOOD.

Extract wood is purchased either by the standard cord (4 x 4 X 8'
or 128 cubic feet) or the long cord C5 x 4 X 8' or 160 cubic feet). A
cord of 128 cubic feet contains approximately 90 cubic feet of solid
wood and 38 cubic feet of air space. A cord of 160 cubic feet contains
approximately 128 cubic feet of solid wood. Split wood from large
trees is preferred, but extract plants will accept chestnut sticks that
are not less than 4 inches in diameter at the small end. A cord of
128 cubic feet usually sells for lro.m 12.50 to $3.00 on board cars at
shipping point, and from $3.00 to $3.50 a cord of 160 cubic feet. Wood
with the bark on is as readily accepted as wood that has been peeled.

ClmSTNUT WOOD roa CHARCOAL•

.CJlestmat~ is ased·to ... a.tI:Ilt in' the maaufacture
of charcoal. It may be .sed -pare, or in adztul!e .uh adler woods.
There are two general methods of manufacturing charcoal-the kiln
,process and the retort process.

Charcoal is used in a number of industries, among Which -are glass
plants and iron furnaces. Considerable qurartities are t1Sed 'byndiroads
for cookini in dining cars, and it is also used to some exterrt 'in res
taunults.

C IEI'MlTWoaIDPOR'Fmu..

Tms''1mOd1s''DOt "I'el'Y de8irable'for ..se in tJpeIl fiR(daees,beeaae
'Of tts-teDdeacy to threw -oat sparks. 1ts heating 'Vahte~ teas tlla _
or hickory, and where these woods are available, chestnut 'is ueed
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very little. It produces an excellent kindling wood, and is used to
some extent for this purpose, in mixture with other woods. In certain
parts of the State large quantities of chestnut are used in burning
limestone. Because of its rather mild heat, it is used for tempering
glass, and is particularly desirable for annealing brass, being for this
purpose better than any of our other woods. Some iron furnaces use
smau quantities each year for kindling fires.

SPaCIAL TAlUFlf ON BLIGHTED CHBSTNUT CORDWOOD.

The Pennsylvania Railroad has issued a special tariff on blighted
chestnut cordwood which will aid timber owners in marketing this
cordwood at a profit. The minimum rate in this tariff is 35 cents,
and the muimum lUX) per ton. This rate can be applied only upon
shipments of cordwood entirely within the state.
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PENNSYLVANIA RAILROAD COMPANY
NORTHERN CENTRAL RAILWAY COMPANY

PHILADELPHIA, .ALTIMORE 6 WASHINGTON RAILROAD COMPANY

WEST JERSEY 6 SEASHORE RAILROAD COMPANY

LOCAL FREIGHT TARIFF
-fl-

BLIGHTED CHESTNUT CORD WOOD
CARLOADS

-TO UI ROil-

ALL STATIONS ON PENNSYLVANIA RAILROAD
EXCEPT .RADFORD, EAST .RADFORD AND MARTIN'S CREEK, PA.

IN STATE OF PENNSYLVANIA

Governed, except _ otherwiee provlcled hel'llln, by the OIftclaJ C1_lftcatlon. I. C. C.--O. C. No. 38
(F. 8. Holbrook, Agent). eupplell'lllnla thel1ltD and 1'lI.'- thereof; and by ~ptlone ta NIcI C1_lrlC8tion,
O. 0.-1. C. C. No. :J174, 8llPPlementa therlltD and 111.'" thel1lOf.

TABLE OF RATES.
The follcMlng ra. will be lIppIled ta and from IItetIone on the f'8nney!vanla Railroed, _ provlcled on

thie PIIIle, for IIlllYlIlI'IIlnt wholly within the 8tatll of f'8nneytvan'" and 11m of etatlone and mue.aee will be
_rtaJned by refel1lllCllta 0.0.-1. C. C. No. 3800 <0. O. No. 402). eupplell'lllnta thel1llll and l1I.... thel1lOf.

MILES RATES

····..

311 centa per 2OllO pound..
40· .. .. ..
45 • •
60"· ..
65"" ..
80 •
65 •
70 •
75 •
80 •
65 •
90 •
95" .. .. ..

100" .. .. ..

Ita 70 Incl..Iw. .__.. _
71 ta 80 • ._••• ._•• _
81ta 1IO _._•• • • _
91talOO •.••••_. .•_m:: ~~ --··----···-------1

121tal30
131tal40
141 talliO
151tal60
161 tal70 • •.__.__••_._.__•._•._•• _
171 tal80 • ._.•_._•• ._•. •__
181tal90
191 to 272

Thie tariff h_ not been filed with the Interetatll Comll'lllree Commieelon, _ it Ie Intanded ta be lIppIled
only on trlllllc entll1lly within the State of f'8nney!vania, and the ra. contained hel1lln muet not be ..eel
ta or from any junction pointa with connecting Ii.....

ISSUEDJUNEle,1e12,.Y GEO. D. OGDEN,
IlDlret Fllipl Apll,

PltIlI4lI''''II, PlI.

EFFECTIVE JUNE 1e. 1e12

[OTKB]
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RULE:S GOVERNING T.HE TARt,.,..

CERTI,.ICATIE 0,. INSPECTION.

With the forwarding of the first shipment the shipper will file with
the agent a certi1icate, such as pl"ovided for below, which certificate
may be used for subsequent shipments by the same shipper up to and
including the number of cords of wood covered by such certificate,
record of :..Iiich Jrill be indicated on the certificate as each shipment
offers, showing waybill reference, car number or numbers, number of
cords and destination of each shipment.

COMMONWEALTH OF PENNSYLVANIA.

Tim CoIOUSSION POR. TBB I~GATION AND CONTROL OP THB

CBBSTNU"l' TuB BLIGHT DXsnASB IN PENNSYLVANIA.

Certificate of Inspection.

-This is to certify that I have examine<L cords of chestnut
wOQd qn the pr~ owned by at .
and have found the same to be infected with Chestnut Blight, caused
by the fungus Diaporthe parasitica, and entitled to be shipped as
blighted chestnut wood.

Dated. l91 at _ Pa.

........................Inspector,

For the Chestnut Tree Blight Commission.

shipp.ed.., , cords of the above-mentioned w09d in car .

Shipped _ cords of the above-mentione4wood in car .

(Signed)

................_ _ _ Station Agent.
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CHESTNUT FOR FENCING.
Chestnut is the post-and-rail timber of Pennsylvania. Chestnut

posts are either round. hewn on one side. rough-split. split and hewn.
or they may be sawed. Rails may be used round, but are usually split.
Posts intended for wire or board fences are used solid, while posts for
rail fences are usually mortised. each post containing from two to five
holes, to receive the ends of rails.
COST OF MANuPACT'l1Rn.

The cost of making fence posts depends on the size of chestnut
timber, and the labor. Rails are 11 feet long, usually split and pointed
at both ends, when used in mortised posts.
FACTS ABOUT POSTS; TUB RSSUI.,T OF IN\TBSnGAnoN.

Chestnut posts in actual use, when compared with good quality
of white-oak posts, used under the same conditions, show a higher
per cent. of durability than the best white oak.

A large post usually lasts longer than a small one of the same wood.
Decay proceeds with equal rapidity whether the post is set with

the large end down, in the position the tree grew. or reversed, with the
small end down. Therefore, the larger or sounder end should receive
preference.

In stiff clay soil the posts rot principally just beneath the top of the
ground, and in the porous sandy or gravelly soil they usually rot from
the top of the soil all the way down; the effect is the same in both cases.

In soil that is full of water all the time, posts wi1llast longer. It
is the alternating between wet and dry that causes decay.

It seems that seasoning has little effect on the durability.

T ABUC SHOWING NUKBRJl OF HRWJh> AND ROUND POSTS QBTAlNABUC
FROM FORSST-GROWN CHRSTNUT TIMB!tR.

--

DuJlll'l'ml IB.....Ift'-BJOB

NUll••• 01' 7
FOOT Ctrre

Ntl'IIUJI 01' POlIN TOTAL NUll...

01' POIft'lI

7 1 I........................ 1 1
8 1 .---..-..-.-.....-....-. 1 1
9 2 I 2 2j ••.•.••..•.•...••••••.••

10 3 2 2 4
11 5 4 3 7
12 5 8 2 10
13 6 11 2 13
14 7 15 2 17
15 8 20 2 22
16 9 24 2 26
17 10 28 2 30
18 10 33 1 34
19 11 37 1 38
20 11 42 1 43
21 11 46 1 47

NOTB.-Data comniled from aetual meaauremelltA of 150 tree•.
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CHESTNUT FOR SLACK COOPERAGE.

STAVES.

. Chestnut is manufactured into slack cooperage stock for the
manufacture of barrels and kegs, to hold such commodities as nails,
lime, cement, fruit, etc. For staves it is particularly desirable. It is
sometimes cut into hoops. Timber which is four inches in diameter
and up may be used,. and that from six to ten inches is preferable.
Large, loose knots only are objectionable.

Stave timber is either cut in the woods into small logs or bolts,
which have approximately the same length as the staves to be cut from
them, or it may be brought in as long logs and sawed into these lengths
at the mill. Nail-keg staves are 18 inches long and 3 to 5 inches wide,
while barrel staves are 28 inches long and about the same width. Bolts
for keg staves are 19 inches and up in length, and those for barrels
about 30 inches. Keg staves are packed in bundles of 100 for ship
ment, and barrel staves in bundles of 50.

The cost of a stave mill of 12,000 daily capacity of ten hours is
from $1,500 to $1,750. To operate such a mill requires seven or eight
men, only three of which need to be skilled. A power plant which
will develop 25 horsepower is required.

A cord of 160 cubic feet will produce 2,000 keg staves.
Timber which will produce 1,000 board feet will make 5,000 keg

staves, and approximately 2,500 barrel staves. One cord of bolts,
with the bark, will make 1,000, or, without the bark, 1,200 barrel staves.

HaADING.

An ordinary slack cooperage barrel has a head diameter of 17 inches.
Chestnut which is of sufficient size is very suitable for this purpose.

Hoops.

Some chestnut was used for hoops in 1907, but none was reported
as being used for this purpose in 1909. This may be attributed to the
fact that wire hoops have to a large extent replaced wooden hoops in
slack cooperage.
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CHESTNUT FOR SHINGLES.

Chestnut shingles may be split or sawed. Owing to the scarcity
of good quality straight-grained chestnut, and to the development of
shingle-sawing machinery, split shingles have fallen into disuse. Sawn
chestnut shingles are usually 4 inches wide, n inch thick at small end.
i inch thick at the butt end, 16, 18 or 24 inches in length They are
usually sold in bundles containing 250 shingles. Four bundles, or one
thousand shingles, will lay about one "square." A square is 10 feet
on each side, or 100 square feet. Shingles are laid about one-third to
the weather..

DURABIJ.ITY.

No.1 chestnut shingles on a roof of t pitch or more should last
about twenty years. Chestnut shingles are inclined to leak after a
short time, around the nails, due to the corroding action of the tannin
in the wood upon the iron in the nail. No. 1 chestnut shingles are next
in durability to No.1 white pine or to cedar shingles.

QUALITY OlP Tnmsa.
Chestnut for shingles is sawn into bolts or blocks the exact length

of the shingles to be made. For this reason shingles may be cut from
chestnut which is too crooked or too short for lumber or poles, so long
as the wood is reasonably clear of defects.
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TO FIND THE VOLUME OF STANDING TREES.

A .. rule of thumb II for estimating tall, sound trees by the Doyle
rule is as follows: Volume in board feet equals t of the square of the
diameter, breast high; for eumple, a tree 20 inches in diameter, breast
high, contains 600 feet board measure.

A more accurate rule is as follows: From the diameter of the log
in inches (at the top inside bark), substract 4 for the slabs; then
multiply the remainder by half itself and the product by the length
of the log, in feet, and divide the result by 8.

VOI.UJm IN BoA1U) Fan OF CQSTNUT BY THS DOYI.S-ScRmNSR
RUI.,lt, SotrrlmRN ,ApPALACHIAN RJtC;ION.

B.IOII'I' cw~ IJI' "-

D, B. B. IlfCDlJ 1lO
1

GO I 70 I 80 I 90 I 100

VOL1l_ IJI' Bo~D J'Dr

12 30 35 40 50 551 65
13 35 45 55 60 75 85
14 45 55 65 75 90 100
15 55 65 75 90 105 120
16 65 80 90 105 125 145
17 80 95 110 125 145 170
18 95 110 125 145 165 195
19 110 125 145 165 190 225
20 125 145 165 185 215 255
21 145 165 190 210 240 290
22 165 185 210 235 270 325
23 185 205 235 260 305 360
24 205 230 260 290 340 400
25 225 255 285 320 380 440
26 250 280' 315 335 420 485
27 275 305 345 395 460 530
28 300 335 380 435 505 580
29 320 360 410 480 555 630
30 345 390 445 520 600 685
31 370 420 480 565 650 745
32 390 450 520 605 700 810
33 555 640 755 875
34 680 805 940
35

I I
715 860 1010

36 750 910 1080

tl'. 8. FONBt 8eniae, Bulletin 36.
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The Morphology and Life History of the

Chestnut Blight Fungus

By PAUL J. ANDERSON, Field Pathologiot

Penn'a. Chestnut Tree Blight Commission

INTRODUCTION.

Considering that it has been only seven years since the first article
on chestnut blight was published, the amount of literature on the
subject is becoming extellshe. Eighty-five of the pJiucipal contribu
tions are given in the bibliography at the close of this bulletin, but
none of these give us more than the briefest facts concerning the de
velopment and morphology of the producing organism, Endothia
parasitica (Murr) And. To be sure, various authors have given such
superficial facts as the size, shape, and color of the spores, asci and
perithecia, the general times of years at which they occur, the macro
scopic appearance of the stromata, spore horns and "fans;" the be
havior of the organism in culture has been pretty well covered by
Murrill (2, 3, 4), Pantanelli (34,fl9) and Clinton (83); inoculation
experiments are recorded by Murrill (2, 3), Clinton (83), Rankin
(101) and the writer (81). Interesting facts and observations have
been added by many others but we know of no one who has made
a detailed study of the life history and morphology. The necessity
of this study is readily apparent; until such study is made we are
dealing with an unknown enemy, our control measures are guess
work and their success a matter of chance. The writer has not ex·
hausted the subject by any means in the work which is recorded in
the following pages. He presents the facts discovered with the hope
that they may be of assistance to others who are working on this
phase. The matter is presented under the heads of Spores, Mycelium,
Pycnidia, Stromata and Perithecia, not because these all represent
distinct stages and because they do not overlap, but because he finds it
more convenient to group the facts about these heads.

The writer is under great obligations to Professors Whetzel and
Reddick of Cornell University, Messrs. Detwiler, Carleton and Heald,
officers of the Pennsylvania Chestnut Blight Commission, Messrs.
Babcock, Kirk, Gates and Keefer, who have assisted him especially in
the laboratory, and to a host of others who have sent specimens and
given valuable aid and suggestions.

(5)
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SPORES.

Like.most other Ascomycetes, this fungus produces two kinds of
spores: (1) pycnospores, otherwise known as conidia, conidiospores,
asexual spores or summer spores and (2) ascospores, which are also
called the winter spores or perfect or sexual spores. These will
be treated below in the order named.

PYCNOSPORES.

On active young cankers dUI"ing the spring, summer and autumn,
slender, curling, yellow tendrils are especially abundant shortly after
rain periods. If one of these "spore-horns" is put in water, it swells
up and then apparently dissolves, but if a drop of this water is placed
under the microscope, it will be found to contain millions of minute,
hyaline bodies--the pycnospores.

Morphology. Murrill (4) who first described the. species, gives
their size as 1 x 2-3 microns, Clinton (92:367) as .75 x 2.5-4 microns,
Pantanelli (89) as 1.7 x 3.8 microns. The writer made two hun
dred measurements of pycnospores from spore horns and got an
average of 1.28 x 3.56 microns. An equal number of measurements
was made of pycnospores produced in pure culture on oat
agar and also of pycnospores from superficial pycnidia on wood,
but the difference in size was found to be negligible. Their
shape is shown in figure 52, being oblong of cylindrical with
rounded ends, or slightly oval. As a rule they are straight,
although occasionally slightly curved. Dr. Mickleborough's
curved figures (19) are evidently exaggerated; they remind us more
of the spores of a species of Naemospora which grows on the chestnut
and the spore horns of which cannot always be distinguished macros
copically from those of Endothia parasitica. Although the tendrils
of the latter species are bright yellow, the spores themselves, as seen
under the microscope, are quite hyaline. This color is due to a pig
ment which is evenly diffused in the spore, or more likely the spore
wall, and can be noticed only when there is a mass of them together.
The pigment is the same as is found in the hyphae and will be dis
cussed under the head of mycelium.

The wall of the resting spore is extremely thin and is not readily
differentiated by staining. No markings, germ pores or layers can
be detected. The spore is densely filled with protoplasm which is
homogeneous; only occasionally are oil globules or vacuoles seen ill
the resting spore. By staining it can be determined that each spore
contains a single small nucleus, which is elongated in the direction
of the long axis of the spore. It usually lies close to the wall, about
equi-distant from the ends, but may be almost in the end. It is shown
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at the center of figure 14. With carbol fuchsin, and various other
stains, a single body in each end of the spore stains very deeply.
The significance of these polar bodies is uncertain. They cannot be
located after germination and it is conceivable that they are used
up in the enormous growth of the spore during that process. The
outside of the spore is covered with a mucilaginous, sticky coat which
is hard when dry and holds the spores together in the characteristic
brittle "horns," but, on wetting with water, it first swells and then
apparently dissolves and the spores float away free from each other.
The mucilage of the spore horns is however, insoluble in alcohol.

Germination. Unlike the ascospores, the pycnospores do not ger
minate in cultures in water. Tap water, rain water, spring water
and distilled water have been tried without success except that a
slight and uncertain germination was secured in rain water. A small
percentage of the spores germinated in water made slightly acid with
sulphuric acid. A large number of media have been tried but mostly
with disappointing r"esults. EntiI ely successful germination was se
cured, however, in a decoction made by boiling chestnut bark in
water, filtering and then sterilizing the filtrate in the autoclave.
With this solution, a percentage of over eighty has been uniformly
secured, and it has therefore been used almost exclusively in tests
for longevity, vitality, etc. This suggests that there is some soluble
substance in the bark of the chestnut tree that is necessary for their
germination. In order to see if this substance is peculiar to the
chestnut, sterilized twigs of the chestnut, red oak, white oak, black
oak, sour gum, sumach, hickory, walnut, red maple and yellow poplar
were sterilized in test tubes, and then waHhed with a suspension of
pycnospores. From the fact that they germinated and produced the
characteristic mycelium on all of these species, it is certain that the
substance needed for germination is not peculiar to the chestnut tree,
and that a spore would germinate just as readily if it fell into a
wound of a sour gum or any of the other trees as it would on a chest
nut. It is also significant that they will germinate perfectly in potato
agar and most any of the ordinary nutrient agars. To determine
whether they would germinate in the humus about the base of the trees
if washed down into it by the rain, twelve petri dishes of sterilized
humus were inoculated by spraying pycnospores over them. Not only
did they germinate, but the mycelium grew and produced typical
pycnidia on this medium. Tannin also is apparently not essential
to germination because they germinate readily in media which are
free from this substance.

Two methods of artificial germination have been used. In the
first, a slide is supported on two glass rods in a petri dish as a moist
('hamber, and a drop of the bark decoction containing a suspension
of the spores placed on the center of the slide. In the second method
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a film of pycnospores in water is spread on a sterile cover gla88 and
permitted to air dry. It is then covered with a drop of potato agar
or some other nutrient agar and inverted over a Van Tieghem cell.
This second method was used when it was desired to study the pro
cess of germinatjon because it offered the advantages of keeping the
spores stationary, and at the same time they could be put under the
immersion lens.

The time required for germination varies widely with the tempera
ture. Fulton (48:52) says: "Conidia germinate best at a temperature
of 60 degrees F. and distinctly less rapidly at temperatures 10 de
grees below or above that point." The writer, on the other hand,
secured the most rapid germination at 89 degrees F., the shortest
time secured for the "appearance of germ tubes being twelve hours.
At temperatures ranging from 60 to 75 degrees F., germination oc
curs in from 18 to 36 hours. At lower temperatures it often re
quires four or five days. No effort was made to find the exact maxi
mum and minimum temperatures. Some experiments by D. C. Bab
cock in our laboratories indicate also that light hindeis germination.
From the data given, it appears that the very warm periods of the
summer are most favorable for infection by pycnospores. That
winter conditions are not favorable is indicated by the following
experiment: At the beginning of every month during the last year,
twenty-five or more inoculations in healthy chestnut trees have been
made with conidia. At the present time, (June 15, 1913), none of
those made after September or before April show any signs of pro
ducing cankers. Cankers are appearing about the inoculations made
in April. Apparently then, infection will not necessarily result even
if conidia do gain access to wounds during the winter.

The process of germination is preceded by an enormous swelling
of the spores. This swelling begins in fifteen to twenty hours after
they are placed in neat bouillon agar, and is then very rapid until
the germ tube is pushed out. As previously stated, a mature spore
measures about 1.28 x 3.56 microns. At the end of 18 hours,
50 spores which were just on the point of pushing out germ
tubes, gave an average of 6.86 x 10.53 microns. The largest
one observed was 9.05 x 14.48 microns. The volume of the
spore just before germination is thus more than eighty-five
times that of the resting spore. This increase in size is shown
in figure 38, at the center of which are a number of resting
spores. The various shapes assumed by the germinating spores will
also be observed here. They may become cylindrical, oblong, ellipti
cal, isodiametric, ovate, pyriform, reniform or dumb-bell shaped. in
which latter case they resemble ascospore!!!. The contents become
coarsely grannlar, and often large vacuoles are seen, due to the rapid
swelling. The first indication of a germ tube is a small protrusion or
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pimple at one end which rapidly increases in length. 130 far as ob
served, the tubes are always at the ends of the spores. A few hours
after the beginning of the first tube, another one starts at the other
end of the spore. Only very rarely do both start at once. The rate
of growth, size of the tubes and order of the laying down of the septa
are brought out by the series of camera lucida drawings of single
spores at short intervals reproduced in figures 39 and 40. This is an
average growth in potato agar in Van Tieghem cells at 21-26 degrees
C. The pycnospores generally produce two germ tubes. Very
rarely a third one comes out laterally. From three to six hours after
germination starts, the first septum appears in the tube and other
septa are laid down often enough after that to make the cells of the
mycelium 4-10 times as long as broad. As the germ tube lengthens,
the cells composing it increase in diameter but the septa, being solid
plates, do not increase in size correspondingly; hence the conliltric
tions at the septa which become more marked as the mycelium be
comes older (Fig. 8). Sometimes a septum divides the spore dur
ing this process. After a time it is difficult to locate the old spore
since the first cells of the germ tube become exactly like it, and it is
now merely one of the cells of the hypha. The branching of the germ
tube is shown in the figure just referred to.

The swelling of the spores is due not merely to a mechanical imbibi
tion of water; it is really a process of growth. To be sure, dead
spores will swell, but only to about half the size acquired by living
spores. Pycnospores, stained just before the germ tube is pushed
out, show that the increase in size is accompanied by active nuclear
division. Even at this time, two to six nuclei, rather larger than the
original nucleus, may be made out. Also the polar bodies have dis
appeared and the protoplasm is not dense. The nuclei push out into
the germ tube almost as soon as it starts. The wall in the meantime
has increased in thickness until it almost equals the diameter of the
resting spore and is quite distinct in stained sections. A germinating
spore is shown in optical section in figure 13.

Vitality. All experiments up to the present indicate a remark
able vitality of the summer spores. Reasoning from analogy to what
is known or believed of the imperfect spores of most fungi, one would
not expect them to survive winter conditions. But the case is quite
the contrary. During every month of the past winter pycnospores
were taken from the woods, (a) from spore horns, (b) from pycnidia
imbedded in the stromata and (c) from superficial pycnidia on bare
wood and tested for germination in bark decoction. The percentage
of spores which germinated ranged between 54 and 71 per cent.,
being only slightly lower than that of fresh conidia in culture, and
showing only slight variation for the months. Apparently, then,
weather conditions such as we have had in Pennsylvania during the
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palrt winter, have very little if any effect on their viWity. Heald and
Gardner (93) also found that freezing does not affect the vitality
of the pycnospores. Tests made at various times during the summer
of 1912 show also that the hot and dry weather of summer does not
affect their vitality. Three series of tests were conducted to deter
mine their longevity. In the first series, spore horns were detached
from the bark and stored in open vials in the laboratory. At the
end of each month, sterile twigs have been inoculated with the spore
horns. Every test has been successful, including the last, which was
at the end of one year. In the second series the spore horns were
left attached to the bark, which was kept dry in the laboratory,
and germination tests made in decoction as given above. The last
test-at the end of 11 months and 15 days-gave a germination of
65 per cent. In the third series, pycnidia in the bark were stored.
This series has been running only eight monthl!1; the last test gave a
germination of 40 per cent. All these series are being continued
and there is little doubt that they will retain their vitality much
longer than a year since very little decrease in the percentage has
been no.ticed. On the other hand, if the conidia ale separated by dis
solving the spore horn in water and then dried, tlJey do not retain
their vitality very long. The writer has not s~n them germinate
when kept in this condition longer than one month, but more experi
ments are necessary.

Inoculation experiments with conidia are described in detail by
the writer and Babcock in Bulletin 3 of the Pennsylvania Chestnut
Tree Blight Commission. In general it has been proved that almost
any kind of a wound in the bark may be infected with pycnospores,
whether they are introduced dry or suspended in water.

ASCOSPORES.

On older cankers, as shown in figure 46, the mature stromata
are beset with projecting papillae. The black speck at the apex of
each papilla is the opening of a little flask in which the winter spores
are produced.

Morphology. The shape of the spores is shown in figure 37, being
oblong to oval with rounded or more or less blunt pointed ends, 2
celled and constricted at the septum when mature. Clinton (92:368)
in Connecticut, evidently does not consider the constriction as con
stant. His photomicrographs however-as they have been reproduced
in his plate XXVIII-show beautifully constricted spores. They are
quite hyaline both as seen under the microscope and when seen in
mass. Murrill (4) gives their size as 9-10 x 4-5 microns, Pantanelli
(89-73) the same as Murrill, Clinton (92:368), says they vary from
6-10 x 2.75-5 microns and average (92:427) 7.45 3.2 microns, based
on the measurement of one hundred spores. His measurements
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are the smallest of any we have seen. The average of one hundred
and forty measurements made by H. W. Anderson and reported
in Bulletin 4 of the Pennsylvania Chestnut Blight Commission,
was 8.53 x 4.49 microns. These were from points in Pennsylvania.
In the same bulletin seventy-five measurements of ascospores made
by Rankin in New York are reported and give an average of 8.8
x 4.4 microns. One hundred measurements of spores from points
in Pennsylvania and Maryland more recently made by the writer
gave 8.68 x 4.51 microns as the average.

The walls are thicker than those of the pycnospores and are also
more resistant to chemicals. With strong sulphuric acid they may be
made to swell until their thickness often equals the diameter of the
('ontents but they do not dissolve. This treatment shows no strati
fication of the walls and no germ pores or markings of any kind.
The septum is also swollen greatly by this reagent; in fact, in none
of its reactions does it seem to differ from the wall, and it is evidently
of the same composition. It is a true septum and not merely a di
viding line between the protoplasts. This fact was particularly no
ticed because Saccardo in his description of the genus Endothia in
timates that it is a false septum, and also because it differs in this
respect from the long-spored southern Endothia, as reported by H.
W. Anderson before the American Phytopathological Society in Janu·
ary, 1913.

The spore is densely filled with homogeneous protoplasm. Only
occasionally have anything like oil globules or vacuoles been seen.
The writer has not found the large globules (or vacuoles), repre
sented in Murrill's figures (4), to be common. Chemical tests have
shown no glycogen or other storage products except proteids. As
shown in figure 37, each cell of the spore contains two or four nuclei;
occasionally there is one or three, and in some cases the number is not
the same in both ends of the spore; more than four in one cell have
not been found. The nuclei are best brought out by staining with
iron-alum haematoxylin. The ascospores, like the pycnospores are
!'lticky and adhere with great tenacity to any object with which they
("orne in contact. The nature of the sticky covering has not been
exactly determined, but it is conceivable that it is due to the matrix
of epiplasm in which the spores lie while in the ascus.

Germination. They readily germinate in tap water~ spring water,
lain water 01' any of the ordinary media used for this purpose. A
higher percentage was secured in chestnut bark decoction, however,
than in pure water but as a rule more than ninety percent germinate
even in water. They germinate as soon as mature without a period
of rest. Spores were produced in September from inoculations made
the previous June, and as soon as mature, were tested and gave a good
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percentage of germination. The same methods for artificial germina
tion were used as were. described in treating of the pycnospores.

The time required is much shorter than for pycnospores. At
room temperatures they push out a tube in from six to twelve hours.
The shortest time secured was one hour and twenty-five minutes after
ejection from the perithecium. As for the effect of temperature on
germination, Fulton (48:52) says: "Ascospores germinate best at a
temperature of about 70 degrees F., but a good percentage of germina
tion occurs at 85 degrees and 45 degrees F. Even at 38 degrees F.
the germination of ascospores was 25 per cent in 24 _hours aud
reached 70 per cent in three days."

Like the pycnospores they swell before germination, but not to
l'uch an extent. The resting ascospore measures approximately 4.5
x 8.5 'microns. Fifty spores measured after ten hours in nutrient agar
averaged 7.27 x 13.84 microns--representing an increase of about
four times the volume of the resting spore. The largest one was 17.2
x 9.05 microns. During the swelling the shape remains practically
the same except that the sinus becomes deeper. The first germ tube
usually appears at the end, but this is not always the case--some
times it is lateral. The second tube to appear is in the other cell;
this is generally followed by a second one from each of the cells,
making a total of four germ tubes, which is the rule for the asco
spores of this species. Their order of appearance, size, manner of
septation and branching is best explained by reference to the suc
cessive camera lucida drawings of single spores in figures 41 and 42.
The germ tubes from the ascospores grow much more vigorously than
those from the pycnospores. By sowing ascospores on chestnut bark
agar, in summer weather, mature pycnidia have been produced in five
days. The early and rapid development of the mycelium from
the ascospores is probably due to the larger amount of food material
available in the spores.

During germination the contents of the spore becomes granular
and vacuoles often appear. The nuclear behavior is the same as
that of the conidia described above.

Vitality. So far as has been determined, weather conditions have
no effect whatever, on the vitality of the ascospores. During every
month for the last year they have been collected from the woods and
tested, but the differences in the percentage of germination for the
months have been entirely negligible. Their longevity is indicated
by the following two series of experiments: In the first series, ascos
pores ejected from the perithecia were caught on glass slides and then
stored and tested every two weeks for germination by covering them
with a drop of water. They continued to germinate for five months
and six days. After that they would not germinate. In the second
series, bark containing mature perithecia was stored in the labora-
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tory and tested every month. The last test-at the end of approxi
mately twelve months--gave a germination of above 90 per cent.
There is no doubt that this experiment will give a much longer
record, since they germinate almost as well now 8S they dil;! a year
ago. These experiments also show that the spores 'will live much
longer when they remain in the perithecium than if they are ejected
and free from each other. These tests of course, indicate only the
time they would retain their vitality if they were kept dry. If, on
the other hand, they were in a moist place, they would germinate
at once and unless they gained entrance to their proper host or
possibly, some suitable substratum for a saprophytic existence, they
would die without causing any damage.

The results of a large number of inoculation experiments are given
by the writer and Babcock in Bulletin 3 of the Pennsylvania Chestnut
Tree Blight Commission. In general, the same thing may be said
of them as was said of the pycnospores; any kind of Ii wound in the
bark deeper than the cork layer may be readily infected either by dry
ascospores or with ascospores in suspension in water. In fact, there
seems to be very little difference in the ability of the ascospores and
pycnospores to produce the disease on the trees.

MYCELIUM.

This is the absorbing system of the fungus. I t consists of millions
of fine branching threads-the hyphae-which grow into the living
tissues of the bark and sap wood, killing and digesting them in its
progress round the tree. It is thus the immediate agent in producing
the canker and ultimately killing the tree.

In culture. The beginning of the mycelium is the germ tube; the
mature mycelium with its millions of hyphae is produced simply by
the continued elongation and branching of the germ tube. In all es
sential points it is alike, whether produced from an ascospore or a
pycnospore. A few hours after the germ tube starts it begins to di
vide into cells by laying down septa. (See figures 38-42.) Shortly
afterwards, branches are pushed out from these cells and these in turn
become septate and give off branches until a thick tangle of filaments
is produced. These processes, so readily followed in the simple germ
tube, are in all essentials the same in the later growth of the mycelium.
Branching is nearly always preceded by septation; it is always mon
opodial and it is very rarely that more than one branch is produced
from a single cell. The sinus at the septum, seen in the younger
mycelium, is less distinct in older hyphae. The manner of branching
is shown in figure 8. The individual hyphal cell is best studied in
agar culture although it shows some slight differences from the cell
in the bark, as will be explained later. The diameter of the hypha in
agar culture varies from 2 to 12 microns, and the length of the cells



from 20 to 50 microns. The apical cells have very dense protoplasm,
but, further back in the hyphae, large vacuoles appear, as shown in
figure 8. The protoplasm is not homogeneous but shows larg gran
ules an(l certain refractive bodies. The wall is very thin and easily
collapses when dried. Each cell contains several small nuclei as
shown in the figure.

The yellow pigment. The mycelium grows luxuriantly on a large
number of artificial media. Cultural studies have been reported in
detail by Murrill (2) and Clinton (83). Results secured by the writer
largely duplicate theirs, and will not be recorded here. For ordinary
purposes the writer has used potato ag-ar. On this medium, at the
end of from four to six days the mycelium begins to turn yellow, due
to the production of a pigment in the cells. The same pigment gives
the characteristic color to the spore horns and the stromata on the
bark. It is apparently evenly diffused in the cells or cell walls. The
writer has noticed that old agar cultures of the fungus often become
purple or wine colored. Other experimenters have .told him they have
had the same experience and were at a loss to explain it. The con
nection between the purple color and the yellow pigment, as worked
out by H. W. Anderson, is this: The pigm~nt is yellow and insoluble
when in an acid or neutral medium, but in an all,ali medium is readily
soluble and takes on a purple color. This can readily be demon
strated by pouring a solution of sodium hydroxide or any other alkali
over the yellow mycelium. The fungous, in its growth on the agar,
g-radually causes it to become alkaline in character, and the pig-ment
goes into solution and colors the medium purple. Pantanelli (34)
says that the pigment is a lipochrome. Quite recently it was isolated
and its chemical reactions determined in some detail by Cecil Thomas
of Wabash College.· In this excellent piece of research, he shows
that it does not resemble a lipochrome in any way except in color
and solubility but that it is one of the colored compounds known
chemically as the aurines. It is best isolated by extracting with
alcohol and then precipitating with hydrochloric acid.

The fans. Tn order for the germ tube to gain access to the host
tissue the spore must germinate in a wound. As reported in Bulletin
3 of the Pennsylvania Chestnut ~ree Blight Commission, all attempts
to produce infection without a wound have failed. The germ tube is
liOt able to bore through the cork layer nor to enter through lenticels.
Even if one secured an occasional infection without making a wound,
it would be difficult to prove that the bark was free from small abra
sions which had escaped the notice of the experimenter. But if ger
mination takes place in fresh wounds, the germ tube will thrive on the
injured and dead cells until it has produced a mass of mycelium.
Then, gradually accumulating strength as it increases ill size, the
mycelium en masse pushes out through the living tissues of the bark.

. °Master'. The.I.. Publleatlon of the Botanleal Department of Wabuh Oollere.
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Single threads do not seem to possess the power to penetrate alone
among the living cells. Starting from a narrow point, the hyphae
grow out in ray-like bundles, completely destroying the parenchyma
and collenchyma and cambium cells as they go. All the rays start
ing from a single point are contiguous and they form a fan-like mat of
mycelium as shown in figure 50. These fans are flat because they
are not able to destroy the segmental bast zones but must squeeze
between them. The edge of the fan is quite regular and is surrounded
by a darker gelatinous band of the disintegrating host cells.
Whether the cells are killed by a toxin secreted by the parasite
or whether they are killed by the mechanical action of the mass of
hyphae was not determined. The fans vary in length from one-eighth
to three-quarters of an inch. The young ones, on the advancing edge,
are pure white but as they become older they become light yellow or
buff in color. This color, however, is not due to a development of
pigment, since the pigment is never found in the fans; it is probably
due to a decomposition product of the disintegrating host cells, which
stains the mycelium. Each ray consists of a loose bundle of hyphae
running almost parallel and branching only sparsely. They are much
more uniform in diameter than the hyphae in agar culture. They are
about 7 microns in diameter and are divided into cells about 30
microns long. They are not anastomosed in any way; a section of a
ray showing their relation is repl'e:,lented in figure 9. The individ
ual cells of the hyphae are densely filled with rather coarsely gran
ular protoplasm. As the fans become older, however, the cells be
come vacuolate. Like most of the other cells of this fungus, they
are multinucleate. The fans are produced only in the growing sea
son. Although the canker spreads slowly in the winter, no white
fresh fans are found in that season.

Rate of growth. The rate of growth of the mycelium under natural
conditions on the tree can be measured by the increase in the size of
the cankers. During the last twelve months, a large number of
cankers have been outlined at the end of each month as shown in
figure 49, and the averages computed for the months. Table I giveR
the increase in diameter during the last year. The increase in
length-up and down the tree--is greater but not so important since
it is not the growth in this direction that kills the tree. The table
shows the effect of winter temperatures on the growth. The last
winter in Pennsylvania, however, was exceptionally mild, especially
the months of December and January.

Even the most rapid growth in the summer time--as indicated by
the table--is less than one millimeter per day. But on artificial
media, such as chestnut bark agar, the writer has often seen a growth
of three millimeters per day. Also, in the dying bark after the tree is
{:ut, the m;ycelium will spread at a much more rapid rate than when
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it is invading the bark of a healthy tree. In the latter case, it does
not advance by producing fans but by individual strands.

TABLE l.

Showing the monthly rate of growth of cankers. Transverse diame
ters of the cankers.

Month.

June, 1912, ..
Jul,y, 1912, ..
AUgU8t, 1912, ..
September, 1912, ..
October, 1m, .
November. 1912, ..
Deeember. 1912, ..
January, 19J3. .. ..
February, 1913, ..
March, 1913, ..

:&~~' li~' .::::::::::::::':::::::::::::::::::::::::::::::::::::::::::::::: ::::::::::::

.l'!

:I..
il

I! &.,...
'""f ~... e f

0 ..::.... "a.! ..-.....
a ~"....
" .....
Z "'l

S1 1.88
mil Z.78
188 !.Sa
140 1.1l6
6lI 1.112
27 0.00
2'1 "1••
ss .51
89 0.0
84 I .7
ZLI 1.1
41! Z.4

·Doubtful "corel. No growth at all on a large uumber ot other trees examined.

yitalil.',. The mycelium, like the spores has a remarkable vitality.
That it h Jlot injured in the least by low temperatures in winter is
proved!.y the fact that successful isolations were made from under
the hal''' during every month of the last winter, and also by the vigor
with which the canker resumes growth in the spring. To see if freez
ing would affect it when exposed while growing under artificial con
ditions, colonies were started on agar plates which when they were
about one inch in diameter, were put out of doors and kept frozen up
during the whole month of February which was the coldest month
of the winter. When brought back into the laboratory, they resumed
growth as vigorously as fresh colonies. Desiccation also has no
detrimental effect, as shown by the following experiments: In the
first one, bark was removed from a canker and stored under perfectly
dry conditions in the laboratory. Isolations have been made each
month and at present-at the end of ten months---the isolations are
just as successful as when the experiment was started. The second
was like the first except that diseased wood was stored instead of
diseased bark. This has been in progress only six months, but the iso
lations are still succe8sful. That a pile of bark or chips may be a'
source of infection for a long time on account of the mycelium is
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indicated by the following experiment: One year ago, some diseased
logs were peeled and the bark thrown into piles. Isolations have been
made from these heaps at the end of every month-being careful to
avoid contaminations from spores of the fungus-and up to the pres
ent have been entirely successful. The writer has been unable to find
.any especially resistant cells in the hyphae which tide it over.

The mycelium also invades the sap-wood to a depth of about four
or five rings. The hyphae are not different here except that they
are smaller than in the bark and do not enter the wood as fans. They
grow through and destroy the cells of the medullal'y ra.ys and wood
parenchyma to some extent, and are found in the vessels in abundance,
but the walls of the latter are not affected by them.

PYCNIDIA.

The summer spores in all cases are produced in pycnidia. The
stages in the development of this organ are most readily observed on
artificial media, such as potato agar or chestnut bark agar. The
process is the same whether it takes place on agar or under the cork
layer of the tree or superficially on the exposed wood. But on agar it
is more simple and more easily followed. It will therefore be taken
up in detail as itoccurs on artifical media, and then more briefly on
the bark and on the wood, noting particularly the points in which
they "differ.

Development On artificial medi.a. The first stages can be watched
directly under the microscope in Van Tieghem cells. Cultures of
pycnospores are made just as stated previously in describing the
methods of artificial germination'of these spores. At the end of
twenty-four hours they ar~ germinating, and in about four or five
days, at summer temperatures, the beginnings of the pycnidia can
be seen. ·They appear first where the weft of mycelium is the thickest
but they are more easily followed if one finds them on more
isolated branches. At certain points short cells are developed in
the hyphae by laying down of new walls, thus dividing the old cells.
The cells also increase in diameter anll in the amount of cell con-

. tents. Each of these short cells now sends out stubby, septate
branches, the cells of which in turn send out other branches. Such
a stage is shown in figures 1 and 2. By the continued branching
or budding-of these cells, a tuft of hyphae is formed which te
minds one of a witches' broom. This tuft seems also to exert an
infiuence on the neighboring hyphae and the more distant branches
of the same hypha, because they now grow toward it and mingle
with its branches so that in another day or two, the mass of hyphae
becomes so dense that a surface view no longer shows what is oc
curring. The little blocks of agar are then fixed in fixing solution,

2
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sectioned and stained to be studied in cross section. Figure 3 shows a
cross section of a pycnidium grown in this way. It is merely a solid
ball of hyphae densely intertwined but not grown together in any way
by their lateral walls. The hyphae appear to be all alike in every
particular, that is, there is no differentiation of wall cells and core
cells.

The succeeding stages are best studied by the following method:
A single culture is made at the center of an agar plate and permitted
to grow until it has almost reached the edge of the plate. Beginning
at the center, concentric rings of pycnidia are formed as shown in
figure 51. Starting from the outermost, the pycnidia of each ring
are one day younger than those of the next succeeding ring. This
gives a perfect series of successive stages, from those which are so
small that they can barely be seen with the naked eye to fully mature
ones pushing out spore horns at the center of the plate. A perfectly
fiat cross section of one on the outer ring is given in figure 4: and
shows that it corresponds to the stage observed in Van Tieghem
cells and represented in figure 3. It is merely a solid tangle of un
differentiated hyphae. There is, as yet, no evidence of a cavity at
the center. In the next older stage, figure 5, the hyphae begin to
pull apart slightly and become loose at the center but are not other
wise differentiated. Those branches which extend into this loose area
begin to lay down cross walls at regular intervals and as the cells,
thus formed, become mature they are cut off successively from the
ends of the hyphae and lie free in the cavity (Figure 57). These short
cells are the first pycnospores. As all the branches projecting into
the central area are cut up to make spores, the cavity is naturally
enlarged. But other branches now push in from the surrounding
hyphae and more spores are cut off from their apices until the cavity •
becomes densely filled with them. The size of the cavity increases
then, first, by the constant cutting off of the branches and, second,
on account of the increased pressure from within caused by the paek
ing of the spores. Also the crowding for space by the new conidio
phores would tend to distend the walls. This pressure from within
causes the hyphae which are on the periphery to be crowded together
and to form a sort of a wall. This wall layer is not so distinct in
the pycnidia on agar because there is nothing on the outside to re
sist the pressure but in the pycnidia on the bark it is quite distinct.
Also, the membranes of the wall cells become somewhat thicker at
this time. A section from the wall in this stage, showing the rela
tion of the conidiophores, is shown in figure 6. There is no ostiole
whatever at thiR time but a little later the hyphae become loose at
a point on the upper wall of the pycnidium and the s~ores are foreed
out through this by the pressure from within. The ostio]e is thus
formed by the same process as the cavity itself. It is very indefinite
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at first but as it becomes older and wider, it becomes surrounded by
a more definite wall just like that of the cavity.

When fully mature, the cavity may be as much as a fourth of a
millimeter in diameter. It is usually almost circular in cross section,
but sometimes shows the convoluted form which will be described
later as occurring in mature stromata on the bark. The conidio
phores form a dense, brush-like fringe and extend directly out into
the cavity from every point of the wall. They are of uneven lengths,
the majority being 20-40 microns long and about 1.5 microns in dia
meter. Four of them are shown highly magnified in figure 7. In
an unstained section, the septa of the conidiophores cannot be made
out but, when properly stained with iron-alum haematoxylin and
erythrosin, the septa show up very plainly as unstained lines across
the sporophore. It will be seen that almost the whole length of the
conidiophores is divided into regular cells, each of which contains a
single nucleus. As the cells become mature, they break oft'. success
ively as conidia. Just how many break oft' from a· single conidio
phores was not determined. The majority of them are simple, but
branched conidiophores, as shown in figure 7, are not uncommon.
But they are never so frequent or ilO much branched in this type of
pycnidium as in the types to be discussed later. In the older
pycnidia they are longer than in the young ones. Among the con
idiophores are certain longer branches which project further into the
cavity. These are evidently the structures which Pantanelli (89)
calls paraphyses. Yet he seems to have some hesitation in designat
ing them by that name, because in a footnote at the bottom of the
page he adds; "Non tutte si possono considerare come parafisi 0

pseudoparafisi, perche talvolta formano conidii alIa loro estremita."
The writer also found pycnospores on the tips of them and they are
also divided into the same regular uninucleate cells as the conidio
phores. They branch like the conidiophores and, as for their length,
all lengths can be found from 75 microns down to 10 microns. One
would be excusable for wondering on what basis they would be
distinguished from the conidiophores.

FactorR influencing production. As indicated above, the time
required for the production of pycnidia on artificial media is very
short. When ascospores, naturally ejected from the perithecia, are
caught on plates of sterile chestnut bark agar, they germinate in a
iew hours and at the end of from five to seven day~where they
fall thickly on the agar-a pycnidiumcontaining mature spores
will be formed at every point where a spore or group of spores fell.
These pycnidia differ in no way from those described above. When
cultures are made from pycnosporeR by making streaks on potato
agar, pycnidia containing mature spores are usually developed with·
in eight days at ordinary summer temperatures. At lower tempera-
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tures, the time required is much longer. As previously mentioned,
plates of the fungus exposed to out-of-doors temperatures during
the last winter showed considerable growth of the mycelium but in
no case were pycnidia produced on these plates. Also on the trees,
where the spread of the cankers was measured each month by a
painted outline, it was observed that no pycnidia or even. "blisters" I
were developed on the diseased areas that were added during the
winter. These experiments indicate that the fungus will grow at a
lower temperature than that at which it will produce pycnidia. 1

Another factor which influences the production of pycnidia is
light. When plate cultures are grown in total darkness on chestnut
bark agar, no pycnidia are developed, while on plates made at the
same time and grown in the light, the usual rings of pycnidia ap
pear (Figure 57). Experiments were also tried in which the plate was
left in darkness until about half-covered with mycelium and then
brought into the light. Circles of pycnidia were developed, beginning
with the ring which marked the outermost limit of the colony when
removed from the dark chamber. The concentric rings which always
appear on agar cultures are due to the alternation of night and day.

When young trees in the woods are inoculated, the pycnidia do
not become evident as soon as on artificial media. But, even here,
the spore-horns have been observed in three weeks on inoculations
made with pycnospores. "Blisters," indicating the development of
the pycnidia under the cork layer, have been observed in eighteen
days.

Development of pycnidia on the young canker. Th~ first outward
indication of the pycnidia is the appearance of numerous little raised
"blisters" just back of the advancing edge of the canker (Figure
45). They are perfectly smooth little mounds and, under the hand
lens, appear slick and somewhat translucent. Contrary to pUblished
statements of investigatoI's of this disease (e. g. 4: 187), they bear
no relation whatever to the lenticels. They seem rather to avoid the
lenticels. On account of their smooth, unbroken surface they can
not be confused with the latter at this stage, but at later stages,
when they are broken open at the apices, they often give the er
roneous appearance of having been formed in the lenticels. They are
much more numerous than the lenticels, often being so thick as to
be in contact with each other. If the cork layer is carefully re
moved, the beginning of a single pycnidium will be found under each
of these raised places. At this stage they are hyaline, more or less
globose or biscuit-shaped cushions with a moist gelatinous appear
ance, about half imbedded in the disintegrating collenchyma tissue,
the other half projecting upward and raising the cork layer to form
the pimple. In size, they vary from those on the outermost edge
which are almost microscopic to those a millimeter in diameter just
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before the breaking of the phelloderm. There is no stroma at this
time, but each one is very early surrounded with a fringe of loose
mycelium which is the forerunner of the stroma. It is at first white
but begins to turn yellow even before the cork layer is broken.
When a cross section is- made of this moist·looking cushion, it is
found to be a closely wound ball of hyphae corresponding to figure
4, as decribed under the development of the pycnidium in culture.
There are no pycnospores and as yet no indication of a cavity. From
the periphery toward the center of the canker the cushions are suc
cessively larger and more of the developing stroma about them until
the cushions are entirely covered by the mycelial weft, which is
now bright yellow. The cavity, sporophores and pycnospores are
developed from this cushion in exactly the same' way as described
above on agar plates and will not be again described. Where the
pycnidia originate very closely together, the stromata often come
into contact and coalesce so that we now have a compound stroma
to all appearances, a single stroma containing several pycnidia. This
condition has been found' by the writer in mature stromata several
times but seems to be rather the exception-a single much con
voluted or labyrinthiform pycnidium in each stroma being the rule.
Apparently, even when by coalescence several pycnidia are thrown
into one stroma, the receding walls of the chambers soon come into
contact and portions of them ale broken down so that there is now
one large, irregular cavity. So far as observed, the stroma never
precedes the pycnidium. A pycnidium first starts and later the
stroma forms about it. There is no rind layer on the stroma previous
to the breaking of the cork layer. This latter process is brought
about through pressure exerted by the growing pycnidium beneath.
By this time the spores have developed and soon push out in curling
tendrils through the rent in the cork layer.

SP01"C Horns. They are light yellow in color at first and have a
waxy appearance. As they become older they take on a reddish cast.
They vary in size from the diameter of a hair to a half-millimeter and
in length from a millimeter to more than 2.5 em. The writer and
J. R. Guyer measured an exceptionally long one that was two and
one-half inches in length. On young cankers on smooth-barked trees,
they are usually small in diameter, single and twisted into several
coils, but on the bark of old trees, where they come from the lines
of stromata in the crevices, they are large, stout and irregular and
often a whole line of them are united comb-like. Figure 48 shows
this condition in which they are coming out from rough, burnt-over
bark. In cross section, the horns are usually flat or irregular in
shape, and only rarely circular. This accounts largely for the way
they curl. The irregular twisting is shown in figure 47. When dry,
they are hard and brittle, and it takes some little effort to break
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them loose. It is doubtful if a wind is ever strong enough to break
them off and carry them away when dry. But when they become
wet, they swell and the spore8--()f which they are entirely com
posed-separate and wash down the tree, but as soon as the rain is
over, new spore-horns appear with surprising rapidity. Just how
long a pycnidium will continue to produce spores has not been deter
mined. During the last season, on young cankers produced by in
oculation in the spring, the horns were abundant after each rain
until the latter part of the summer, when the pushing out of the
stromata indicated the beginning of the perithecial stage. After
that, very few spore-horns were found on these cankers. Heald and
Gardner (93) have shown that the pycnospores are produced in the
winter. Except in cases where they were protected and kept dry,
so that tendrils produced in the summer were not washed away,
the writer has not seen spore-horns in the winter, but this is prob
ably due to the fact that they are produced at such a slow rate that
they are washed away before their size makes them noticeable. They
first began to appear this season, (1913), about the middle of April.

Pycnidia in the older stromata. About the middle of the summer,
on cankers produced by inoculations in the spring, there is an active
increase in the amount of stromatic tissue, and the pycnidia in the
top of this new stroma are pushed out through the cork layer. Mean
while they continue to increase in size. During this increase, the
cavity does not remain round but becomes intricately labyrinthi
form, as shown in figures 11 and 55. ThiR shape is easily explained
when one considers the method by which the pycnidium increases
in size. As previously indicated, the walls are constantly receding
in all directions. The new stromatic tissue is mingled with portions
of the disintegrating host tissue, and when the receding wall comes
in contact with this tissue, it continue!! to recede on both sides .of
it, but the part around the obstruction remains as a process jutting
out into the cavity. This is repeated many times until often the
entire stroma will be found honeycombed with numerous but com
municating irregular chambers. A simple case is shown in figure
55. This explanation accounts for the shape of the pycnidium only
in part because this type is sometimes found on agar cultures where
there are evidently no such obstructions. When cross sections of
the stromata are cut, a single section usually shows a number of
cavities which do not appear to be connected, but if the entire stroma
is cut into serial sections, it will usually be found to contain but
a single many-chambered pycnidium. Occasionally however, the
writer has found stromata which contained three or four distinct
pycnidia.

The pycnidial form of this fungus has often been referred to the
genus CytosporaJ based on the idea that the stroma typically con-
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tains a number of pycnidia. Evidently this is a mistake. If there
is need of a distinct generic name for this stage, it should be referred
to Endothiella, a genus erected by Saccardo, (Ann. Myc. 4, :73),
based on the imperfect form of Endothia gyrosa. Saccardo did not
apply this name merely to the superficial type on wood, but under
this word he included all forms of the pycnidial stage. The laby
rinthiform pycnidium in the mature stroma becomes larger than
the forms developed on agar and on wood. Cavities more than a
millimeter in diameter have been found by the writer. Besides
differing somewhat in shape and size, this type also differs from the
type on agar in that the wall layer is more distinct, and the conidio
phores are more branched and longer.

Superficial pycnidia. Another form of the pycnidium is found on
the cut ends of stumps and logs and both on the wood and the inside
of the bark where the latter has broken loose and an air space is
left between it and the wood. These are superficial, single pycnidia.
A group of them is shown in figure 12. A favorite place for them
is on the inside of the bark where it has drawn away from the

.stump around the top, after the tree is cut. Also after a log or
stump on which there was a canker is peeled, the pycnidia will de
velop on the surface very quickly if it does not dry out too soon.
Their production is largely dependent on the water supply. This
is illustrated by the fact that in dry weather they will develop on
the lower side of a log lying on the ground, but not on the upper
side. Their shape also varies with the amount of moisture. In the
more moist, shaded situations, they are long pear-shaped or conical,
as shown in figure 12, or the base may be fiattened out slightly on the
substratum. But on tops of stumps--where they occur abundantly
on the outermost four or five annual rings, and where the supply
of moisture is not constant-they are fiattened out on the substratum
and do not stand out free as shown in the figure. Also they have
more of a tendency to run together here. In color they are deeper
red than the stromata, but have light yellow conspicuous ostioles
which project upward in a sort of neck or beak. They are surround
ed by no stroma whatever, and stand out free so that they can easily
be picked off with a dissecting needle. They measure about a quarter
of a millimeter in diameter and the same in height. The outer wall
is perfectly smooth as seen under the hand lens. Often several of
them grow together, but their ostioles remain distinct and we have
the appearance of a single pycnidium with several ostioles.

The writer has not seen all the developmental stages of this type,
but there is no reason to believe that they differ essentially from th08e
on agar or under the cork layer. A cross-section of one when ma
ture, (fig. 54), shows no differences in the configuration of the cavity,
the character of the conidiophores, etc. The walls are thicker and



much more dense, however, and the ostiole is more perfectly formed
than in the others previously observed.

Usually, this type of pycnidium is not followe4 by the perithecia,
but in two cases, where they were between the bark and the wood,
the writer has found perithecia developing among them.

STROMATA.

The stromata are more often seen and better known than any
other stage of this fungus. They are the reddish brown cushions
mentioned in the introduction, which are scattered thickly over the
canker and make it so conspicuous and easy of diagnosis. A canker
thickly beset with them is shown in figure 44. The beginning of the
stroma has been mentioned in treating of the pycnidium. As stated
there, it always starts as a loose growth of hyphae around the
pycnidium. It does not precede, but follows the first stages in the
development of that organ. This stage of the stroma may often be
observed on agar cultures where the pycnidia are rather far apart.
A fluffy growth of light yellow mycelium surrounds the pycnidium,
and covers it over until often nothing can be seen but a mass of
spores oozing from the top of a loose ball of hyphae. If these are
imbedded and sectioned, they will be found to contain a loose tangle
of undifferentiated hyphae surrounding a central pycnidium. No
rind layer is produced under these conditions. This corresponds
to the stage 011 the bark which precedes the rupturing of the cork
layer. But as soon as the cork layer is broken, the stroma under
goes a change. There is a rapid increase in size, and at the same
time, a differentiation of the cells at the tips of those branches which
reach the exposed surface. These cells now" become shorter and
thicker, acquire heavier walls, and are densely crowded together,
so that in cross section they appear as a pseudoparenchymatous tis
sue (Fig. 10). The rind thus formed covers all of the exposed sur
face of the stroma, and also grows up around the necks of the
perithecia (Fig. 11). The cells are pretty well filled with protoplasm
and stain deeply. They also contain more pigment than the other
cells. The interior or medulla of the stroma remains the same. As
shown in the base of figure 10, it is merely a loose tangle of hyphae
which are much branched and more often septate, but in all other
respects, like the usual vegetative hyphae. The cell contents, nuclei,
vacuoles, walls, "etc., are just the same. They also contain a large
amount of pigment. Stone cells, bast fibres and remnants of the
walls of the collenchyma cells are scattered through the basal parts.
A diagrammatic drawing of a stroma showing the location of the
pycnidium, perithecia and rind layer is given in figure 11. When
they firl;lt come through the cork layer, they are lemon yellow in color
but with age the color deepens to orange, reddish brown and finally
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cinnamon brown, But when cut into, they are found to be lighter
colored on the inside than on the surface. Fully mature, they aver
age about 2.4 x 1.2 millimeters in size, being usually elongated hori
zontally as shown in figure 44. They average about 1.3 millimeters
in depth. The size however, depends largely on the location and
the season. If they grow in a moist situation they are much larger
than where they are exposed to desiccation. On old rough bark,
they do not occur as shown in figure 44, but come out only in the
crevices of the bark, often united in a solid line for several inches
so that they apparently form one long stroma. Otherwise they do
not differ from those described above.

PERITHECIA.

Previous to the beginning of the perithecial stage, the cork layer
has been broken only by the emerging spore-horns. The small
amount of stroma that is developed lies entirely beneath this cork
layer, that is, none of it is erumpent as yet. The change to the peri
thecial stroma has been observed within eight weeks after inocula
tion. On trees inoculated in June the stromata have been observed
in August. The stroma increases very rapidly in size and pushes
off more of the cork layer. Not only does it fill up the enlarged rent
in the phelloderm, but it also grows out over the torn edges to some
extent so that they are included in the stroma as shown in figure
11. If one peels off the cork layer now, either the entire. stroma, or
at least the top comes off with it. The stroma now has an erumpent
superficial appearance as shown in figures 43 and 44.

Primordia. When we speak of the perithecial stroma, however,
we do not mean that it contains perithecia all yet. Spot infections
have been under observation where the perithecial stromata were
in abundance on all the cankers in the early spring, but there was no
outward appearance of perithecia during the entire summer. On
the other hand pycnospores may be pushed out from these stromata
in numerous spore-horns during the entire season. Cross sections
of these stromata show that the pycnidia llre now located in the
periphery, the mass of stroma having been formed beneath them and
pushing them out through the cork layer. Their location is shown
in figure 11.

The most noticeable feature in a cross section at this stage is the
numerous primordia-the earliest stages in the development of the
perithecia. These arise usually in the tissues of the bark below the
base of the original pycnidium and by their growth and the growt~

of the new stromatic tissue about them. they push these disorganized
elements upward and apart so that scattered fragments of them are
found include9 throughout the base of the stroma. The primordia
do not always originate however in the lower layers. At times they
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may be found well up in the stroma without a trace of the disorgan
ized bark about them. A stained cross section shows one or two
very prominent large, deeply stained cells at the center of each
primordium, and running around these in close concentric circles
are enlarged strands of mycelium. These latter also stain quite
heavily so that the stain may be taken out of all the rest of the
stroma and still leave the primordia quite prominent.

The number of primordia in a single stroma may be very large--
over one hundred having been counted in one. They fill up most of
the available space in the base of the stroma and are often so close
that they give the appearance of double or triple primordia.. All of
them however, do not develop into mature perithecia on account of
the lack of space and possibly of food supply. When the perithecia
are mature there are usually fifteen to .thirty in a stroma. This
means that one out of every four or five primordia reaches maturity.
Their degeneration takes place at all stages almost up to the mature
perithecium, but by far the greater number never get past the as
cogonial stage. Sections of ,the stroma at any subsequent stage will
show these starved primordia in the base. Both the ascogonial cells
and the enveloping hyphae lose their contents almost entirely, and ap
pear as empty cells which no longer take the stain like those of the
healthy primordia and are usually pressed out of shape by the
growth of the latter.

The large central cells are part of the organ which was first known
as the Woronin Hypha but now more commonly called the car
pogonium. The cells of the carpogonium lying within the envelop
ing hyphae as described above are the ascogonial cells, or simply
the ascogonium. In a thin section usually only one or two of them
is seen, (Figs. 19 and 20), but if serial sections are examined, it
will be found that they number from two to five in each primordium
and are wound into a circle or, more often, a spiral of one or two
coils. Occasionally, the entire structure may be seen in one section
as shown in figure 21. The cells are elongate, oval and slightly
curved to fit into the segment of the spiral of which they aJ:"e a part.
Fully mature, each measures about 10 x 25 microns. They are deeply
constricted at the septa and apparently are only loosely connected;
in fact in prepared sections they are very frequently not in contact
at all-especially the older ones.

They are very densely filled with protoplasm, and for this reason,
easily brought out by differential staining, retaining the protoplasmic
stains with great tenacity. They are best stained with Heidenhain's
iron-alum haematoxylin and erythrosin. The nucleoli are especially
tenacious of the haematoxylin, and in a properly differentiated cell,
the writer has counted 'as high as eighteen nuclei. They may be
quite readily brought out by Flemming's triple stain. These two
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stains have been used interchangeably, their relative efficiency de
pending on the points to be brought out and the stage under con
sideration. Outside the nucleolus, however, the resting nucleus does
not retain the stain when treated with the haematoxylin and a
definite nuclear membrane is made out only in the more favorable
cases. The usual appearance of the nucleus is shown in figure 20,
merely an intensely stained nucleolus surrounded by a circular clear
area. The nuclei are much more numerous in the ascogonial cellI:!
than in the cells of the enveloping hyphae, usually only about two
to five appearing in each of the latter. They are also larger and
more prominent.

The ascogonial spiral does not terminate inside the primordium
but is continued up through the stroma as a large-celled, prominent,
deeply staining thread. The thread can be traced entirely to the
surface of the stroma. The cells are of a less diameter than in the
cells of the ascogoninm and not curved and do not show such deep
constrictions at the septa. The cell contents, including the prom
inent nuclei, are the same as in the ascogonium. Fourteen nuclei
have been counted in a single cell. This thread has been called the
trichogyne and the writer will continue to use that term, not im
plying by so doing that it has the functions of a true trichogyne.
They are often found branching, and in the upper part of the stroma
they may be distinguished in great numbers on account of their
avidity for stains. It is not so easy to trace them through the
pseudoparenchymatous rind because the cells of the latter are quite
compact and stain deeply. The apical cells usually project slightly
beyond the surface.

So far as could be determined, the trichogyne is a useless organ
in the development of the perithecium. It is probably a remuant
of an ancestry in which a copulation with a free spermatium was
essential to the further development of the carpogonium. Lindau·
has suggested as the function of a similar organ in the lichens the
breaking of a way through the thallus for the emerging apothecium.
A similar function here, that is, making a path for the advancing
neck of. the perithecium, is very doubtful. The trichogyne threads
become less distinct as they become older and finall~ cannot be seen
any more.

The stage containing the mature ascogonia is evidently a resting
stage for it has been found more numerously than any of the other
developmental stages of the perithecium. As a rule, the primordia
of one stroma are all in the same stage. The writer hoped to find
stromata in which the primordia were aU in a younger stage, in
which he could determine the exact origin of the ascogonium. Up
to the present however, he has not secured such a stroma, and has

·Llndau. G. "Uber Aulage DUd Entwlcklung elnlger l'Iechten Apotheclen." 1'I0ra. 1888.
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had to depend on a relatively small number of apparently incipient
primordia which were found in older stromata. The earliest stages
found are leple~nted in figures 15, 16 and 17. They show merely
a coiled hyphal branch, somewhat larger than the stromatal hyphae
which surround it and taking the stain very deeply. In figure 15
there is no indication of a differentiation of the surrounding hyphae
to form the envelope. Figures 16 and 17 show the beginning of su('h
a differentiation. Whether this young ascogoniaI branch is a new
formation, or whether it is merely a transformed pre-existing branch
of the mycelium, could not be determined with certainty, but the
writer is inclined to the latter view by what evidence he has seen.
The envelope is differentiated from the surrounding hyphae, and is
in no direct connection with the ascogouial branch. As the as
cogonial cells increase in size, the number and size of the enveloping
cells also increases as indicated by the succession shown by figures
16, 17, 18, etc.

Degeneration of the ascogonium and g1'owth of the enveloping
hyphae. Figure 21 shows the highest point of development in what
we have called the ascogonial stage. The entire primordium is now
about 50-75 microns in diameter. The material from which this fig
ure was drawn was taken in the late fall. In the first week of the
following March, material was collected from the same tree, and all
the primordia now appeared in cross-section like figure 22. This is
the beginning of a new stage of development The seat of activity
seems to have been removed from the ascogonium to the enveloping
hyphae. From this time on, the ascogonium degenerates. The dense
protoplasmic content gradually disappears, and now the contents are
represented either by ragged bridles across the lumen and irregular
masses around the walls, as shown in figure 22, or else the entire
contents draws up into a misshapell mass which stains very deeply
with safranin.

The behavior of the enveloping (ells is quite the contrary. Their
contents now becomes more dense and retains the protoplasmic stains
more deeply than the ascogonial cells. Their nuclei also become more
prominent and apparently more numerous. Up to this time the in
dividual hyphae can be traced, and there are open spaces between
them; but now they have increased both in size and in number, and
filled up the intervening spaces. They appear as a pseudoparenchy
matous tissue instead of a coil of hyphae. The increased growth
presses in the sides of the ascogonial cells which now have nothing
within to keep up their turgor.

The most important queRtion at this time is in regard to the
bmnching of the ascogonium. Reasoning from analogy with many
other Ascomycetes, we would expect the ascognia to give rise to
aHcogenons hyphae before their degeneration. Many hours were
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spent searching for these hyphae. Only in a few cases was a con
dition found which would lead one to believe that there were such
branches. Three of these cases ale shown in figures 24, 25 and 27.
All of these, however, occurred when the ascogonium was about ready
to break down. A distinct opening between the ascogonia and these
cells could be made out. The cells of these "apparent branches" differ
little from the surrounding cells except that the first cell is usually
almost devoid of contents, like the ascogonium. Since there is no
way of distinguishing them from the surrounding cells, their identity
cannot be determined in subsequent stages. In the vast majority of
cases, no such branches were found, but this may have been due to
a lack of sufficient material in the right stage for observation of this
point.

Beginning oj the differentiation. The primordium now increases
,'ery rapidly in size. The cells at the center grow more rapidly than
those at the periphery and at the same time the contents become more
vacuolar. The reciprocal pressure gives them more and more the
appearance of a pseudoparenchymatou!'l tissue. The peripheral cells
on the other hand become elongated and flattened by the pressure
from the center, and at the same time are less vacuolar than the
central cells. This stage is shown in. figure 23. As yet there is no
sharp differentiation of the wall cells. The crushed remains of the
ascogonium are occasionally seen at this stage but have not been
found later.

This period also marks the beginning of the neck, which is in
itiated by a vigorous outgrowth of small cells at a poin~ of the
periphery toward the exposed surface of the stroma, forming a blunt
cone (Fig. 23). The cells are very compact and have a dense pro
toplasmic content with several small nuclei in each cell. It is not
possible at this time to trace individual hyphae in the young neck.
No canal is evident.

The next step marks a complete differentiation of the ('ore cells
and the cells which are to form the WEill of the perithecium. The
cells at the center become larger and still more vacuolated. The
membranes remain very thin. They form a perfectly spherical core
and are set off by an even line from the wall cells which have now be
come more distinctly elongated and flattened. The membranes of
the latter cells become thicker and the contents still remain dense
so that it is now easy in stained sections to tell the exact dividing
line between wall and core. The distinctness of this line gives the
impression of two different tissues. A camera lucida drawing of
a few cells on either side of this line is given in figure 28. It will
be noticed here that one of the cells seems to be differentiating into
a core cell at one end and a wall cell at the other. Such a condition
indicates that these two tissues are not of different origin. The
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core now measures about 135 microns in diameter and the wall is
composed of eight to twelve layers of cells and is about 35 microns
in thickness.

Pathological conditions. Peeuliar pathological conditions of the
young perithedum are numerous at this as well as previous stages.
The delicate-walled core cells break down very easily and primordia
containing a central cavity, even before the beginning of the neck,
are common and misleading to anyone searching for the normal be
ginning of the cavity. Frequently very fine hyphae are found enter
ing between the corecel1s and apparently living parasitically upon
them, causing them to break down and thus furnish a rich pabulum
for the invading hyphae. Soon a dense, deeply stained tangle of these
hyphae fills the lower part of the cavity. These are not the asco
genous hyphae, as the writer suspected when he first saw them, and
such perith~cia develop no further but may often be found crushed
out of shape between the naturally maturing perithecia.

The cavity and paraphyses. The normal formation of the cllvity
appears about the time the length of the neck equals the diameter
of the perithecium. A portion of the cells in the lower part of the
core-not on the periphery of the core but inward by about two to
four layers of cells--begins to break down, and in this cavity are
now found only scattered, irregular masses of protoplasm, degener
ated nuclei and occasionally a part of a wall. Sometimes an entire
cell may remain intact even after all the cells about it have broken
down. But there is never a large cavity at anyone time. As soon
as a few cells are broken down, the cells which border on the cavity
below begin a new period of activity. Even at this time they can be
ilistinguished by more prominent and numerous nuclei; the walls
nre more distinct and the contents increases slightly in density.
TheRe are the initial cells of the paraphyses which are now pushed
out into the cavity and follow its receding upper limit. Their origin
iR shown in figure 29. They very soon become septate and at subse
quent stages their origin would be hard to determine. They are
composed of short, plump cells, very rich in protoplasm, staining
very deeply, and containing several nuclei. The paraphyses branch
frequently and are very crooked, and, hence dimcult to trace indi
vidually in thin sections. Not only do they extend upward into the
cavity, but some of them run around the periphery and send out
frequent vertical branches into the cavity. They line only the bottom
and never come from the roof, at which place the core-cells remain
intact for a long time. A perithecium in a rather young paraphyses
stage is shown in figure 30. It is now about 200 microns in diameter.
Thel e are no ascogenous hyphae or young asci at this time. The outer
wall has become more pronounced and is distinctly divided from
the bases of the paraphyses by several layers of large, clear core cells.
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As the paraphyses become older, their component cells become more
elongated and slender. When the young asci appear they begin to
ICJse their. dense contents and are soon not easy to distinguish.
But even after the first asci are mature, they may be seen as slender
filaments devoid of contents except for the nuclei, which persist for
a long time. Their function is probably to nourish the growing asci.

The asci. The writer was unable to determine the origin of the
aacogenous hyphae. The young asci arise as branches of a system
of hyphae which appear among the bases of tile paraphyses, but
which cannot be distinguished from the paraphy80genous hyphae
by staining reactions or otherwise. They are undoubtedly a different
!'lyRtem and in no case has an ascus and a paraphysis been seen
coming from the same hypha. At the time the asci first appear the
perithecium is about 250 microns in diameter, and the neck is near
ing the surface of the stroma but has not yet begun to turn black. So
far as could be determined from the material examined, the asci arise
a'3 ordinary lateral or terminal branches. The young ascus is broadly
clavate. In the uninucleate stage, the protoplasm is gathered about
the large nucleus, which is usually at the center, the ends being less
dense and therefore taking less stain. By three successive divisions,
eight nuclei are produced and the protoplasm about them becomes
clear and is soon closed off from the epiplasm by a membrane. But,
at the same time, the nucleus is dividing again and by the time the
wall can be distinguished, there is also a distinct septum in the
spore. This condition, in which there is a single nucleus in each
end of the spores, does not persist very long but Roon there is another
division, making two nuclei in each end and frequently, by successive
divisions, the mature spore has three or four nuclei in each end, as
previously stated. The details of the nuclear divisions and the
cntting out of the spores in the ascus, being purely cytological and
outside the scope of this work, were not followed more closely.

Mature asci with the spores in place are shown in figures 34, 35
and 36. The arrangement of the spores in the ascus is irregularly
uniseriate or subbiseri~te. There is, however, no uniformity in their
arrangement and two asci can hardly be found in which the spores
are placed alike. The epiplasm is still very distinct, especially where
it tapers to a point at the top of the ascus. There is a thickened
ring-reminding one of a doughnut-about the upper extremity of
the lumen of the ascus which is very prominent and shows peculiar
staining reactions. It has been suggested that it is at this point·
that the top of the ascus breaks off to free the spores. This explanation
is at least, plausible, but the writer has never been able to find the
akci in the process of liberating the sporeR, and is therefore, unable
to confirm the theory. When the ascus is lying flat on the side-as
is practically always the case in water mounts, the ring appears in
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cross section as two highly refractive disks such as is shown in
figures 35 and 36. As figure 34 shows, the spore-bearing part of the
ascus is only about three-fourths' of its total length. But in dried
specimens the point draws down until the ring is very close to the
spores as shown in figure 36. The natural shape is not recovered at
once on placing the ascus in water. This fact should be taken into
aecount in making measurements. It is best to use only fresh speci
mens. Murrill (4), gives the dimensions of the ascus as 4&-50x9
microns. The average of one hundred and fifty measurements made
by the writer was 51.2 x 8.9 microns.
. Development of the neck. Even before the complete differentiation

of the core- and wall-cells, it is noticeable that the cells on the upper
side are pushing outward in a sort of a knob, and by the time the core
has become distinct, this structure has become a definite cone as
represented in figure 23. At this time the cells are small and very
compact, and distinct hyphae cannot be made out. The cone is a
perfectly solid mass, that is, there is no indication of a canal in the
center. But as the hyphae elongate toward the surface of the
stroma, they become less entangled, running almost parallel, converg
ing toward the apex of the ad\'ancin~ cone and leaving an open canal
through the center. This advancing apex is shown in figure 31.
The hyphae, are slender, very densely filled with protoplasm and,
therefore, stain quite deeply. The arrangement is loose and indi
vidual hyphae can be traced for long distances. The septa are far
apart. The converging apices are usually somewhat swollen. As
the apex pushes toward the surface, the stromatic hyphae are not
destroyed but are merely wedged apart to make room for the neck.
At a distance of about 50-75 microns from the apex, it will be notieed
that the hyphae are inereasing in diameter and new branches are
bein~ inserted. This proeess continues until the wall of the neck is
compoRed of densely packed hyphae and is quite firm. The walls of
these cells also become thick, and about the time the apex has
reached the surface, they become black. The apices of the branches
which extend into the central canal, however, do not take on these
llltter characters but remain thin-walled and loose. These are the
periphyses. They extend outward and upward and their apices
almost ·come into contact. They are shown in figure 32. They are
confined· to the neck and never occur within the perithecium proper.
But as yet the canal in the upper part of the neck is separated from
the cavity of the perithecium by the upper wall of the latter and
the cells of the solid cone which formed the be~inninK of the neck.
AbOlit the time that the paraphyses are maturin~ in the cavity, the
cdIs in a direct line from the cavity to the upper canal begin to draw
apart and to react differently to stains. These cells have not become
thick-walled like the other cells of the perithecial wall. There is prob·
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ably also a disintegration of some of the cells which formed the
pt'rithecial wall, but not of the cells of the original cone. These
latter merely draw apart, and the cells left projecting into the canal
thus formed take on the character of periphyses. Also where the
canal breaks through the wall, some of the cells are left projecting
like periphyses. These periphyses in the lower part of the canal differ
from those in the upper part in their irregularity, and in not pro
jecting upward at an acute angle. An early stage in the formation
of the lower canal is shown in figure 32.

It is impossible to tell whether the neck follows the course taken
by the trichogyne up through the stroma since the trichogyne has en·
tirely disappeared by this time. The stroma is usually much broader
at the bottom than at the place where it breaks through the cork
layer. For this reason the necks seem to converge at the top. The way
in which the necks bend to get through the cork layer is shown in
fi~re 53. Where a broad stroma has formed, however, and a large
area of the cork has broken away, the necks extend almost straight
upward. There is not naturally a distinct valsoid disk in which all
the necks converge. The arranKement is diatrypoid rather than val
soid. This fact is of importance in placing the species in its proper
genus. The neck does not usually end flush with the stromatic surf·
ace, but extends beyond as a little papilla (Fig. 11). The distance
to which the papilla extends depends largely on the location of the
etroma and the conditons under which it grows. In a dry situation
with plenty of sunlif!ht, it may hardly project at all, while in
shaded places and especially where it is moist, it may project more
than a millimeter. Much longer ones may be produced by developinK
them in moist chambers. These papillae are not composed entirely of
the hyphae which grow out from the wall of the perithecium but as
they push out beyond the surface, the rind tissue grows up about
them. A cross section of a papilla is shown in figure 33. If the ad
vancinK apex of the neck encounters a pycnidium in the stroma, it
grows directly throuKh it or occasionally may curve slightly around
it

The mature perithecium. When mature, the perithecium measures
about 350-400 microns in diameter and is mostly spherical in shape
but the shape is often modified by pressure of other perithecia. As
seen under the hand lens, the wall is gray or lead colored but not jet
black and shining like the wall of the neck. In cross section, the
wall now appears thinner than when the perithecium was young.
Dno. the cells are more flattened. The cell·wlllls are heavy. The struc
ture of the perithecilll wall is shown in fiK\1re 30. The layers of large
core cells which previom'lly divided the contents of the cavity from
tl1f~ wall, have now entirely collapsed and. as a result, the ascus
mass is only loosely attached to the wall, and usually pulls away in

3
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sectioning. The entire cavity is now tightly packed with asci. The
older ones, having been pushed up are at the center and in the upper
part, and the younger ones lining the walls. The writer has calculated
the number of asci in a full pel'ithecium at 3600, or 28,800 spores.

Ejection of the spores. Rankin (59) has discovered that the asco
spores are forcibly ejected from the necks of the perithecia into the
air, and showed that this occurs only during periods of rain.
Heald and Gardner (76,93) demonstrated the effect of temperature,
showing that expulsion does not take place below 52° F., and that
after being subjected to lower temperature, it requires three or four
days of favorable weather to cause further ejection. The writer and
Babcock (95) studied the phenomena of ejection with especial refer·
ence to its bearing on dissemination. The most essential factor in
producing ejection was found to be an abundance of moisture. Under
tlle hand lens it will be noted that there is a film of water over the
tip of each active ostiole, and that at each discharge this film is
broken and usually eight spores are shot outward, that is, the con·
tents of one ascus. What causes these asci to leave the body of the
perithecium and come up to the mouth of the neck was not determined
at that. time.

If a fresh stroma containing mature perithecia is cut across with
a razor, the cut surface will remain level except where the perithecia
were cut through. Here the visCOUl'I contents will bulge out in a
prominent bead, showing that there is a tension inside the peri
thecium. This is the force which drives the asci up through the
ennal. There are at least three factors which aid in producing this
pressure: (1) The asci do not all mature simultaneously. Young
ones are continually pushed up between the bases of the older ones.
AR they become mature they are pushed up into the center and upper
part of the cavity which is soon densely packed, and new ones are
still pushing for space. The remaining layers of core cells are first
preMed out fiat against the walls. (2) But when they would tend
to pass out the canal of the neck, the periphyses act as so many
little springs and press them back. (3) The most immediate cause
of the outward pressure, however, is the swelling of the asci them
selves when they become moist. Figure 34 represents an ascus which
has been kept in water for several hours. When it is dry, the ascus
wall is drawn so tightly up around the spores that it can hardly
b(' distinguished at all except at the top. Figures 35 and 36 show
stages of this process. The entire structure occupies less than half
the space occupied by the distended ascus. Thus the sudden addition
of water, tending to double the volume of the perithecial contents,
would easily drive the asci up the neck to the surface. Prepared
sections of perithecia which were fixed during the process of ejection,
showed that up to the tip of the neck the spores are still in the
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a8cus. Since the asci are never ejected into the air, it follows that
they must bur.st and liberate the spores when they arrive at the
surface film at the. tip of the neck.

SUMMARY OF RI<JSULTS.

1. Each pycnospore contains a single nucleus which divides several
times before germination, and a polar body at each end. The asco
spore contains from one to four nuclei in each cell.

2. Ascospores germinate readily in water; pycnospores require a
nutrient medium. Pycnospores germinate on twigs of a large num
ber of common forest trees. They also germinate in humus about the
base of the tree.

3. At summer temperatures, pycnospores germinate in ~2·36 hours;
al'cospores in 2-12 hours. Lower temperatures retard germination.

4. Both kinds of spores swell greatly before germination.
5. Pycnospores usually germinate by two tubes and ascospores by

four.
6. Ascospores hi the perithecia and pycnospores in the "horns"

retain their power to germinate at least a year. The longevity is
diminished when the spdfes are separated from each other and when
exposed to the air.

7. Winter weather conditions do not affect the vitality of either
kind of spores.

8. The cells of the mycelium are multinucleate under all condi
tions. They are densely filled with protoplasm when young but be
come \"acuolated as they become older.

9. The mycelium and pycnospores are colored by a yellow pigment
belonging to the aurine group of compounds.

10. The mycelium does not invade the living tissue as individual'
hyphae, but in flat fan-shaped mats.

11. The mycelium continues to grow in the bark even during the
winter months but much more rapidly in the summer. Its vitality
is not affected by winter temperatures.

12. The fungus may be carr.ied over in the bark for a year or
more by the mycelium even when the bark is kept dry.
. 13. The pycnidium is produced symphiogenetically. In the simplest
type it is merely a loose tangle of hyphae, the central branches of
which become the sporophores. It has a indefinite ostiole.

1-1-. The sporophores are branched and the pycnospores are produced
suceessively from their tips.

15. Pycnidia are not produced in the absence of light.
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16. The pycnidium is started before the stroma is formed. It
occurs directly under the cork layer and bears no relation to the
lenticels. The stroma is formed about the pycnidium and typically
there is but a single pycnidium in each stroma.

17. Stone cells, bast fibers and walls of the collenchyma cells are
contained in the basal parts of the stroma.

18. The perithecia are produced at the base of the stromata in
which the pycnidia are contained.

19. The beginning of the perithecium consists of a coil of large
cells-the ascogonium-surrounded by "enveloping hyphae." The
ascogonium is continued up' to the surface of the stroma in a promin
ent trichogyne.

20. The trichogyne is not functional as such.
21. The perithecium is differentiated from the "enveloping hyphae."
22. The cavity is formed by the breaking down of the core cells.
23. Paraphyses grow out from the wall into the cavity and almost

fill it. They have almost disappeared when the asci are mature.
24. The asci arise as branches of hyphae among the bases of the

paraphyses..
25. The neck of the perithecium is produced by an outgrowth of the

hyphae on the periphery of the forming perithecium.
26. The spores, still in the asci, are forced out of the body of the

perithecium and up to the tip of the cantl by (a) the continued.
growth of young asci from the walls, (b) the swelling of the asci when
they become moist.
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EXPLANATION OF PLATES·

Figs. 1, 2.

Fig. 3.

Fig. 4.
Fig. 5.
Fig. 6.

Fig. 7.
Fig. 8.
Fig. 9.
Fig. 10.
Fig. 11.

Fig. 12.
Fig. 13.
Fig. 14.

PI.ATE I.

Initial stages in the development of the pycnidium,
x 230.

Cross section of a pycnidium on agar before the begin-
ning of the cavity. x 400.

Same as figure 3 but a little older. x 430.
Beginning of the cavity in the pycnidium. x 430.
Section of pycnidial wall showing conidiophores.

x 430..
Conidiophores. x 800.
Mycelium from agar. x 800.
Section of a ray from the fans in the bark. x 430.
Section of a stroma showing the rind layer. x 600.
Diagrammatic drawing of a stroma showing the rela-

tion to the cork layer and of the organs to each
other. x 25.

Superficial pycnirlia. x 14.
Section of a germinating pycnospore. x 700.
The resting pycnospore. x 3500.

PLAT!'] II.

Fig. 23.

Fig. 28.
Fig. 29.
Fig. 30.
Fig. 31.
Fig. 32.
Fig. 33.

Fig. 15, 16, 17, Initial stages of the carpogoniuID. x 650.
Fig. 18. to 21, Later stages of the ascogonium. x 650.
Fig. 22. Degeneration of the ascogonium and growth of the

enveloping hyphae. x 650.
The young perithecium and the beginning of the stage

of differentiation. x 650.
Fig. 24,25,27, Apparent branching of the ascogonium. x 650.
Fig. 26. Degeneration of the tricgogyne cells. x 650.

PLATE III.

Wall and core cells. x 650.
Beginning of the pm aphyRes. x 650.
Perithecium in the young paraphyses stage. x 230.
Advancing tip of the neck. x 500.
Lower part of the canal in the neck. x 460
Cross section of papilla showing periphyses in the

neck. x 260.
Fig. 34,35,36, ARci showing stages of drying up. x 650.

-All drRwtngl!l made with the Rid o! cnlnrrn luctda exceopt 11 nru! l~.



Fig. 37.

Fig. 38.

Fig. 39.
Fig. 40.

Fig. 41.
Fig. 42.

Fig. 43.
Fig. 44.

Fig: 45.
Fig. 46.

Fig. 47.
Fig. 48.

Fig. 49.

Fig. 50.

Fig. 51.

Fig. 52.
Fig. 53.

Fig. 54.
Fig. 55.

Fig. 56.

Fig. 57.

Mature ascospores. x 900.

PLATE IV.

Outline drawings of germinating pycnospores.

PLATES V AND VI.

Germination of pycnospores.
Germination of pycnospores.

PLATES VII AND VIII.

Germination of ascospores.
Germination of ascoli\pores.

PLATE IX.

Canker showing atrophy.
Canker Mowing stromata.

PLATE X.

The blister stage.
Stromata showing papillae, indicating the perithecial

stage. .

PLATE XI.

Spore horns on smooth bark.
Spore horns in crevices of rough bark.

PLATE XII.

Canker outlined with paint to indicate monthly
growth.

PLATFJ XIII.

Mycelial fans under the bark.

PLATE XIV.

Rings of pycnidia on chestnut agar cultures.

PLATE XV.

Photomicrograph of pycnospores.
Vertical section of a perithecium.

PLATE XVI.

Photomicrograph of pycnidium on wood.
Stroma containing labyrinthiform pycnidium.

PI.ATEXVII.

Vertical section of stroma showing empty perithecia
and the black necks.

Vertical section of young pycnidium on agar showing
early stage in the formation of the cavity.



PLATE I.

of Pycnidium.Development
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PLATE II.

Development of Perithecium.



PLA'£E III.

Devl'lopml'llt of Pl'l'ith"ciullI.
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PLATE IV.

Germinating [1~'(,l1nRpnl'I'''
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PLATE V.

Germination of pycnospores.





•



['C 17 t by Google

r:JQ~rr.

lllll1lwJ
ONE SPliCE ZJ51f/C

PLATE VI.

Germination of pycnospores.
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PLATE VII.

Germination of ascospores.







PLATE VIII.

Germinntion of nscospores.



PLATE IX.
Fig. 43.-Cllnkl'r showing ntrophy.

PLATE IX.

Io'ig. oI4.-CaDkl'r showing stroffilltn.
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PLATE X.

Fig. 45.-Blister stage of canker.
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PLATE X.

Fig. 46.-Strownta showing papillae, inrlicnting purithecinl stage.
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PLATE XI.

F~. '7.-Spore-horns OD smooth bark.
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PLATE XI.
Fig. 48.-Sporehoms in crevices of rough bark.
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PLATF. XII.

Fig. 49.-Qutlined canker, indicating monthly growth.
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PLATE XIII.

Fig. 1IO.-Myeelial fans under the chestnut bark.
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PLA'.rE XIV.

Fig. 51.-Petri dish culture of pycn1dia.
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PLATE XV.

Fig. 52.-Photomicrograph of pycnospores.

pr.ATE xv.

Fig. 53.-Vertical section of a perithecium.
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PLATE XVI.

Fig. 54.-Photomicrogrnph of pycnidium on wood.

PLATE XVI.

Fig. 55.-Stroma containing lobyrintbiform pycnidium oCoogle
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PLATE XVII.
FiK. 56.-Vcrtical section of stromn showing empty perithecin nnd black neckM.

PLATE XVII.
I<'ig. 57.-PycnidiulD on agar showing eurly stuge in the formation of the cavity.
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LETTER OF TRANSMITTAL.

THE COMMISSION FOR THE INVESTIGATION AND CONTROL
OF THE CHESTNUT TREE BLIGHT IN PENNSYLVANIA

1112 Morris Building, Broad and Chestnut Streets

PMladelphia, December 9th, 1913.

HON. JOHN K. TENER, Governor,
Harrisbu.rg, Penna.

Sir: We have the honor to transmit herewith our report of the
operations of this Commission for a portion of the year 1913, this
being also the final report of the Commission.

Eastern Asia, the home of the San Jose scale, has been found to
be also the home of the chestnut blight. The disease has been found
definitely in northeastern China; probably it is also present in
Japan. There is no reason to doubt that it found its way to this
country in the same way that the San Jose scale did, on nursery
stock, and at about the same· time, or perhaps somewhat later. Any
system of strict inspection of imported nursery stock could have
kept it out of this country, but no such system was then in use.
It would probably not have been possible at that time to secure a
law authorizing such inl.'1pection because of the lack of public ap
preciation of the seriousness of imported fungous and insect epi
demics.

The oldest known spots of chestnut blight infection are in the
neighborhood of New York City. Here again the disease could have
been chc:cked at an early date and never found its way into Penn
sylvania, but nothing of the sort was even attempted. In fact,
even up to 1911, no official work was done in New York upon the
disease. In 1908 Murrill- advocated cutting out all chestnut trees
within half a mile of diseased trees, but this plan was never put into
practice in New York. In general, the greatest conservatism has
prevailed regarding the seriousness of the disease. The view that
the fungus was native to America, and its great virulence due to
winter injury and other temporary climatic effects upon the trees,
has been strenuously. advocated. The Commission from the first,
however, adopted the theory of the Department of Agriculture that
the disease was of foreign origin and hence to be considered in
the light of a dangerous invader. This view has since been amply

°10urna1 of the New York Botanlo& Garden, Vol. 9. No. 98, p. 30.
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justified. Pennsylvania was the first state to treat the epidemic
seriously, but by the time the Commhl!~ion was able to begin work
the disease was spread over the eastern half of the State too com
pletely to make its eradication there possible.

Twenty years ago such an epidemic as the present one would
have attracted little attention, but now the prices of all classes of
timber have been for some years increasing, and promise to continue
to increase indefinitely. It is obvious that every possible care must
be taken of the present forest stand; upon this point there is no
longer disagreement. In Pennsylvania the chestnut is especially
valuable, standing in intimate relation to many of the leading indus
tries of the State. It is distributed throughout the State, compris
ing at least one-fifth, possibly one-third, of the timber. It is naturally
adapted to poor, hilly land not suited for agriculture, and will pro
duce profitable yields of extract wood, fence posts, rails, etc., in 25
to 30 years; and ties, poles, and saw timber in 40 to 50 years. Be
cause of its comparatively rapid growth, its superior ability to
perpetuate itself by means of sprouts, and the great variety of its
nse8, the chestnut may be considered the most important fore@t
tree in the State. The ease with which chestnut can be managed
according to the principles of forestry made it, before the appear
ance of the blight, one of the principal species depended upon to
solve the problem of the future timber supply of the State. On
steep slopes, where the per cent. of chestnut is high, serious de
terioration, washing of the soil, and reduction in water supply will
nndoubtedly follow the destruction of the chestnut trees.

The complete loss of the present commercial stand of chestnut in
Pennsylvania, which, now that the Commission has ceased work,
seems absolutely certain, is a calamity which will be fully realized
only in the future. In matters of this kind we have obligations to
the future, aside from the particular emergency in hand. This is not
the last tree disease that will sweep over the State. All efforts
to control this disease would be justified even if we only learned how
to control the next one. Methods which may not be practicable
now will be highly practicahle twenty years from now on account
of the steady increase which is bound to come in timber values. The
mere fact that this campaign against the chestnut blight has been
undertaken at all shows a great advance of thought over that of
previous years.

With these facts in mind, it is obvious that three courses were
pos8ible, when the extent and Reriousness of the chestnut blight was
firRt realized in Pennsylvania.

First,-Do nothing.
Second,-Conduct scientific investigations of the disease with the
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hope of determining by laboratory methods and very small field ex
periments some method of control.

Third,-Conduct scientific investigations, and at the same time
immediately attack the epidemic by any and every means that seemed
to afford any possibility of checking or even delaying the course of
the disease. To follow the first method would have been to emulate
simply the example of New York and New Jersey. The second
course had many points in its favor, but it was obvious that such a
course would yield no results in time to be used on the present epi
demic, though possibly of the largest ultimate value. The third
course appealed to the Commission as the only one possible under
existing circumstances. The greatest handicap was the extent to
which the disease was already present in the State.

In the eastern half of the State the disease was obviously beyond
control. In the western hall the best course available, and in fact
the only method that has been proposed at all for control of the
disease, was that of cutting out the advance infections. While this
method is open to many criticisms, nothing better has been proposed
even to the present time. The Commission adopted the cutting out
methods advocated by the U. 8. Department of Agriculture with two
exceptions: (1) Spots of considerable size were cut out in some
cases; that is, the cuttings were not limited to strictly advance in
fections. (2). No immune zone was established at first, although
this might have been done later. The method was essentially that
advocated by Murrill in 1908, except that trees were not cut to as
great a distance as half a mile from the source of infection. Detailed
reports of the cutting out work are appended. It is sufficient to say
here that the progress of the disease in the western half of the State
has been set back five years, and west of the line extending from
Bradford to Somerset counties there is little infection, and what in
fection there is dates from 1913. There is no reasonable doubt that
the disease could have been kept mstatu quo indefinitely, had the
work of cutting out continued. As set forth in the appended reports,
the methods of cutting out have been improved, the cost determined
and reduced, and winter scouting established 8S a practical method.
These methods developed by the Commission are now in active use
in the States of Virginia and Weflt Virginia, where the campaign of
eradication is being vigorously pursued.

One of the most valuable results of the Commission's work was
the establishment of the fact that the wood of a blighted tree is en
tirely fit for use, and if utilized soon after the death of the tree
from blight, can be disposed of in the regular way and at normal
values. The Commission has advocated the cutting out of all dis
eased tr~s, since on account of the prejudice against blighted poles
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and timber, and the possibility of the market becoming glutted, this
is the best plan. Also the cutting of diseased trees was urged be
cause it would reduce the sources of infection. Since utilization
was all that remained to be done in the eastern half of the State, the
Commission secured a special reduced freight rate on blighted lum
ber, determined what demand there was in and out of the State for
chestnut lumber and other chestnut products, and proceeded to bring
owners and dealers together. This work had just reached the point
of its highest emciency when the Commission ceased work. As there
is no longer any means of inspection and certification of diseased
lumber, the reduced freight rate is no longer available.

When the Commission began work but few investigations had
been made of the chestnut blight, and other States, as well as the
U. S. Department of Agriculture, were working on the disease with
out special funds. The Commission by its example and by its direct
efforts, assisted in securing Congressional and State appropriations,
and practically all of the scientific work and all of the practical
work which has been done on this disease since 1910 was made pos
sible by the efforts of this Commission. A National law was passed
which requires strict inspection of all imported nursery stock and
the prohibition from entry of certain classes of stock, and which
makes the repetition of such an event as the importation of the
chestnut blight impossible, or at least highly improbable. The
work of this Commission was one of the greatest factors in bringing
about the passage of this law.

Not only has the work of the Commission aroused public attention
throughout the I<~astern States regarding this disease, but the public
is awakened as never before by the example of the destruction of one
species to the necessity of conServation of all timber resources. In
this State the Commission has camed on a liberal educational cam·
paign in which it has had the hearty co-operation of the State
Forestry Department, the Conservation Association, such organiza
tions as the Boy Scouts, various lumber and trade associations, and
many other organizations, institutions, and individuals.

In conclusion, it seems necessary to call sharp attention to the
real lesson to be learned from the chestnut blight epidemic-viz.:
the necessity of more scientific research upon problems of this char
acter; to be undertaken early enough to be of some value in compre
hending, if not controlling the situation. We have seen that the
blight might have been kept out of the country in the first place by
inspection, or once in, that it might have been destroyed, or at least
checked before it had gotten widely distributed. But instead it
was permitted to enter, and to spread for many years without scien
tific notice, and for several more years without any organized at-
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tempt to control it, or even to study it seriously. Are we doing any
better now with reference to the fu ture?

China has been shown to be the home of the chestnut blight. China,
then, would seem to be the obvious place "to study it; but no path
ologists are there, and state and federal parsimony has so far
failed to provide for any investigations of the disease on its home
ground by American pathologists.

It has been proposed to replace the chestnut in southern New Eng
land by plantings of white pine, in itself the most important eastern
timber tree; but the white pine is in turn subject to a newly im
ported disease, the blister rost. It is not certain that very serious
and united efforts are being made to investigate and control this
<lisp.ase even in the States that introduced it. As in the case of the
chestnut blight, scepticism has even been expressed as to its serious
ness. Again, it would seem that the obvious place to determine the
seriousness of the blister rust was in Europe, its home; yet to date
neither state nor National government has dispatched a scientist on
this errand. In this connection it may not be amiss to call attention
to the fact that in Pennsylvania there is, aside from the employees of
this Commission, only one professional plant pathologist! Yet the
preventable damage which this one plant disease-chestnut blight
has done, would pay for the work of more plant pathologists than are
now at work in the entire world.

The Commission closes its work with regret, knowing well that the
blight will now spread over the State without hindrance. There is
some satisfaction in knowing, however, that the work left undone
in Pennsylvania has been actively taken up in Virginia and West
Virginia, and that the States of Ohio and North Carolina: are making
stud'es preparatory to combatting the disease as soon as it appears
in those States. The scientific research carried on by the Commis
sion will be continued by the U. S. Department of Agriculture. We
may be certain that the war against this and o~er foreign epidemics
will not cease until science is so far advanced in both theory and
practice that they can be controlled.

Very truly yours,

WINTHROP SARGENT,

Ohairman.
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A HISTORY OF THE EARLY PENNSYLVANIA
EFFORT TO COMBAT THE CHESTNUT

BARK DISEASE.

BY HON~ 1. C. WILLIAMS, DEPUTY COMMISSIONER OF FORESTRY,
COLLABORATOR, HARRISBURG, PA.

Preliminary to the final report of the Chestnut Blight Commis
sion, it is thought desirable to make a statement detailing the his
tory of the chestnut bark disease in Pennsylvania so far as known,
and of the efforts to combat it, leading up to the formation of the
Commission under the law of 1911, and the extended work of repres
sion begun at that time.

The attention 'of the Pennsylvania Department of Forestry was
first attracted to the appearance of the chestnut bark disease in this
State by a letter from Mr. Harold Peirce, of Haverford, dated .July
18, 1908, reporting its presence in Lower Merion Township, Mont·
~omery County, and by an article appearing in the November, 1908,
number of "Conservation," from the pen of Dr..John Mickleborough,
of Brooklyn. Subsequent correspondence with Dr. Mickleborough
revealed the fact that he had been a student of the disease for over
a 'year and had become familiar with it in all of its ordinary aspects.
To these two gentlemen, therefore, the State is primarily indebted
for the subsequent efforts made to study more particularly, and to
attempt to control this vicious tree disease.

The facts relating to the discovery of the disease in America and
its identification are pretty well known. It was first detected by Dr.
Hermann W. Merkel, in the Bronx Zoological Park, New York City,
in 1904, although it is almost certain that it existed in that neigh
horhood for probably more than a year prior to Dr. Merkel's discov·
ery. Referred for identification to Dr. W. A. Murrill of the New
York Botanical Garden, he published a description of it in 1906-,
and by him the fungus was named Diaporthe parasitica, so called
because it was believed to be the only pa~asitic species of the genus.
The naming of the fungus has since been corrected by means of the
researches of Anderson, Olinton, Farlow, Shear and Stevens, and it
is now known systematically as Endothia parasitica,

Some controversy has been had over the origin of the disease and
the case is probably not yet settled. Dr. Clinton's contention is and
has been, that it is a native fungus, which, by means of weather con-

·See UTorre1a." Vol. 8, No.9.
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oitioJls and possibly other factors, has taken on new attributes. Dr.
Metcalf, his co-worker Prof. Collins, Dr. Shear, and others believed
and still maintain that it is of foreign origin, introduced into
America by the importation of horticultural stock. Its first known
oppearance in the region of New York City and its spread in con
centric zones from that point as a centre of infection, lent much
plausibility to this theory. The recent discovery made by Mr. Frank
N. Meyer, of the same fungus in northeastern China, w~re it is
parasitic on Oa,'1tanea, and where, it appears, the host trees have
become rather highly resistaat to its attack, leads further probabil
ity of correctness to Metcalf'R theory.

Possibly a great hope for America lies in this Chinese discovery.
Pathologists and foresters are anxiously looking forward to the
results of experiments now being made and which will be attempted,
we hope, on a much larger scale in the future. The regrettable, ever
present fact is that this disease is with us here and now, and must
be reckoned with from every angle of attack. There seems to be no
present diminution sufficient to warrant the belief that it is likely
to wear itself out, or that our trees will become sufficiently resistant
to ward off the attack prior to the destruction of the trees them
selves.

Subsequent correspondence between Dr. Mickleborough and the
Department of Forestry culminated in a letter from him under date
of March 9, 1909, in which he outlined a definite plan for the exami
nation of a supposedly infected territory in southeastern Pennsyl
vania, and offered his services to the Commonwealth for carrying
out plans of investigation. The proposed inspection was approved
by the Department on March 17, 1909, and the services of Dr. Mickle
borough thus enlisted. The first inspection visit was made by him
in company with the writer, March 29, 1909, at Mt. Holly, ,in Cum
berland county, but where no evidence of the disease was found at
that time.

Prior to the beginning of this work in 1909, Dr. Mickleborough
had been invited by Dr. Jane Baker, physician in charge of the
Chester County Insane HO!lpital, to speak before an educational con
ference at Embreeville, Chester county. At this time the disease
was not generally prevalent in that region, but a number of infected
chestnut trees were found.

The work of inspection over the southeastern portion of the State
thus undertaken under the direction of the Department of Forestry,
as stated above, was conducted by Dr. Mickleborough, and carried
through or into almost every county east of the Susquehanna. Dur
ing the progress of this examination the chestnut blight was not
found north and west of the South Mountain, although prior to this
time the United States Department of Agriculture had reported the
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existence of two spot infections in the western portion of the State,
near Altoona, and a re-examination of the material relating thereto
by Dr. Metcalf and his assistants, seemed to leave no doubt as to
the correctness of this report. Certain it is that in May, 1909, there
was no large or extended infection west of the Susquehanna. Had
there been in existence at that time the means to carry on work of
control along both sides of the Susqnehanna River, who can tell
what the result might have been, looked at in the light of our present
knowledge?

The report of Dr. Mickleborough's inspection and study was pub
lished by the Department in the autumn of 1909. This is a 16-page
pamphlet illustrated by drawings showing a portion of the structural
formation of the fungus, and by a Lumiere color photograph of a
stem section of chestnut covered externally by the fruiting fungus.
This specimen of infected chestnut wood was sent in from Pike
county, in the upper Delaware valley, and was incubated and d,e
veloped in a moist cell in the Department of Forestry during the
£Iummer of 1909. . .

In the early part of the study of this bark disease" it was believed
that the'Japanese species of Castanea was either immune or highly
resistant to attack. Several specimens of Japanese chestnut were
under observation on J...ong Island, and fairly gave rise to this belief.
One grove examined near Westbury, in June, 1909, showed the
Paragons and common chestnuts badly attacked. The Japanese
bhowed no attack at all.

Through the courtesy of the Hicks nursery at Westbury, forty
five young chestnut trees supposed to be Japanese, and one hundred
grafting scions were sent to the chestnut orchard of Mr. Levi Wise,
at Gap, Lancaster county, Pennsylvania, and distributed among four
persons of the neighborhood for planting and testing out for im
munity. The bark disease was at that time particularly prevalent in
the chestnut woods at this place.. Some of the newly planted trees
died from other causes, but enough of them were attacked and killed
by the blight to show that these particular trees, at least, were not
immune.

On the 29th day of March, 1910, Dr. Mickleborough delivered a
lecture on the subject of this tree disease before the Main Line
Citizens' Association at the Merion Cricket Club, Haverford, Pa.
This meeting was arranged largely through the efforts of Mr. Peirce,
who at that time was the owner of several acres of chestnut wood
land, and of which tract 'Dr. Mickleborough made a rather extended
examination, finding the chestnut blight present in a number of trees.
This discovery and the lecture delivered on the subject brought the
matter prominently to the attention of the citizens of that neigh-
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borhood, and later led to some very important developments with
respect to studying and combating the disease.

Following this address by Dr. Mickleborough, Mr. Peirce was in
correspondence with the Department of Forestry, calling attention
to the inroads being made upon the chestnut trees by this disease in
the neighborhood of his residence, requesting the Department to
render such help as it might be able in assisting the people to under
stand the situation better, and, if possible, to eliminate or at least
attempt to control the trouble. This co.rrespondence culminated in
the calling of a meeting on May 23, 1910, at the house of Mr. Robert
W. r~esley, at Haverford, which was attended by a number of the
('esidents and land owners of the neighborhood, by Dr. John W.
Harshberger, the botanist, representing the University of Pennsyl
vania, and by the Deputy Commissioner, representing the Pennsyl
vania Department of Forestry.

The preliminary arrangements for beginning an extensive survey
of this region were discu8800 at this meeting. The Department rep
resentative made his report to the Forestry Commission at its meet
ing held on .Tune 3, 1910. On motion of Dr. Rothrock, the Commis
sion directed that the Department render the desired help, and on
the same day a letter to this eft'ect was sent to Mr. Peirce, the sec
retary of the citizens' meeting.. On September 1, 1910, a corps of
inspectors from the Department in charge of the Deputy Commis
sioner, arrived at Haverford and Ardmore, prepared to begin their
work. Offices were speedily fitted up in the building of the Merion
Title and Trust Company at Ardmore, and the first inspection of
trees was made on the property of Mr. Lesl~y on Saturday, Septem
ber 3rd. From this date forward until December 19, 1910, the work
was vigorously carried on, and a close inspection made of 296 prop
erties, covering most of the region extending from Overbrook to
Paoli, and from the Schuylkill River on the north, to a considerable
distance south of the Pennsylvania Railroad. A draft of each prop
erty was prepared showing the location of all chestnut trees and in
dicating those which at that time were apparently free of disease, as

.well as those showing the infection. Each property owner was then
furnished with a copy of the report and draft relating to his own
land.

To show the interest taken in this work by members of the Main
Line Citizens' Association, it is necessary only to state that the
work was carried on almost entirely at the expense of the associa
tion. The individual contributions for the purpose amounted to
'2,707.70.

During the progress of this inspection, a second public meeting
was held in the auditorium of the Merion Cricket Club, at which
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time a preliminary report was submitted and discussion bad with
respect to the situation as it then existed. This meeting was at
tended by a large number of ladies and gentlemen, members of the
association, and much interest was shown in the progress reported.
The final report of the committee of the association having the work
in charge was printed and rendered to the members under date of
May 8, 1912. This committee was as follows: Messrs. Harold
Peirce, Chairman; Theodore N. Ely, .Anan Evans, Edgar C. Felton,
William Righter Fisher, Alba B. Johnson, and Robert W. Lesley.

In a letter bearing date the 12th day of March, 1909, addressed to
the Commissioner of Forestry at Harrisburg, Dr. Mickleboroug~

used this language. "As to remedy, the best that can be suggested
by anyone at present is Control and not Ea:termination, for various
reasons. This I think is also true of the San Jose scale." It will
thus be seen that the original idea involved in the attack on the
chestnut blight in Pennsylvania was control, just as the Department
of Agriculture of this State has always aimed at control of the San
Jose scale, suggested in the letter just quoted. After the pre
liminary studies were completed, no one believed that extermina
tion or eradication could be accomplished with the means at hand;
but it was thought then, and is still the belief of those who are most
closely associated with the work, that a control is possible, and that
it was much more possible then than now, after the lapse of a period
of five years.

During the progress of the inspection along the Main Line, it be
came apparent that more than a local effort was demanded if any sub
stantial progress were to be made towards preventing the spread of
the disease. Steps were taken to enlist the active interest of the Gov
ernor and the Legislature, (then in session). On the evening of
April 10, 1911, Governor Tener sent a special message to both
houses of the Legislature, calling direct attention to the situation,
and asking the help of the General Assembly to combat the disease.
The Governor's message was as follows:

"Commonwealth of Pennsylvania,
"Executive Chamber,

"Harrisburg, April 10, 1911.
"Gentlemen of ·the Senate and House of Representatives of the

Commonwealth of Pennsylvania:
"I have the honor to call your attention to a new and virulent

disease of the wild chestnut tree, commonly known as chestnut
Night, recently discovered near New York City, and hitherto un
known in America. The disease has continued to spread, destroying
the chestnut trees in the neighborhood of New York City and well
up the Hudson. It has invaded Long Island, beginning at the weHt
ern end, sweeping eastward, practically covering the island. It has



progressed to the southwest, through the whole of the State of New
Jersey, and all the chestnut tr.ees. there appear to be doomed to de-
I'1truction., It has entered :Pennsylvania and is prevalent in the
Delaware Valley. It has been discO\-ere<! in the following counties:
Pike; Monroe, Northampton;' :Bucks, Mont~omery, Chester, Phila
delphia', Defaware, LanCl1st~r; 'and southern Berks. In isolated place~

it has crossed the Susquehanna, and'is now detected in eastern York,
eastern Perry and oJle:portion of ,southweliltern Perry. Other points
of infection have been found neal' Altoona and Greensburg.

"Experiments made by the Department of Agriculture at Wash
ington demonstrate ,that it is possible to prevent the spread of the
disease by removing spot appearances as they are detected, and de
,stroying the trees in which the disease occurs. By this means thE:
)'egion around Washington has been freed from the blight for at
least two years, and it has not re-invaded this area. In the south
eastern portion of PenDl~ylvania, where the infection is severe and
almost complete, little hope exists for saving the trees, but in that
portion of the State west of the Susquehanna and north of the Blue
Mountains, it is hoped, by prompt action on the part of the State, to
prevent further damage. ' If this disease can be held within the
southeastern portion of the Rtate, it will mean the saving of the
wild chestnut trees in the other parts of the Commonwealth, tht'
value of which extends into the millions of dollars.

"I 'therefore recommend that the Legislature give immediate at
tention to tbis important subject and that a Commission be created
with'sufficient power and appropriation of 'moneys to determine
upon and empJoy efficient and practical means for the prevention,
control, and eradication of this disease. and that said Commission
be authorized, in conjunction with the Department of Forestry, or
otherwise, to' conduct scientific investigations into the nature and
causes of such disease and to adopt such means to prevent its intro
duction and spread as may be found necessary.

"JOHN K. TENER."

The next day, April 11, 1911, a bill havin~ this purpose in view,
and which had been previously carefully drawn and vigorously
criticised, was simultaneously introduced in both House and Sen
ate.This' bill became a law by the signature of the Governor, June
14, 1911-. The law creates a Commission of five members and vests
them with almost plenary power to carry out its mandates. An
appropriation of $275,000 became available at once. The appoint
ment of the members of the Commission followed after an interval
of about two weeks. Organization was effected, omcers and assist
ants chosen, and on August 23, 1911, the Commission was prepared
to proceed with its work.

While the major effort of the Commission from the beginning
was to get a control, the subject of eradication was vigorously de
bated, and, as will be seen in subsequent pages, determined efforts
at eradication were undertaken under the advice and direction of

OSee Pamphlet La"., 1911. pqe 922.
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the Commission. The feeling was that if there be any merit in
such effort, opportunity ought 'not to be lacking to prove it. The
early announced and decisive plan involving the cutting-out method,
proposed and outlined by Dr. Murrill, contributed very consider
ably toward the decision to try out this method.

The Murrill plan (§) was as follows:
"Owners of standing chestnut timber within the affected area are

advised to cut and use all trees, both old and young, that stand
within half a mile of diseased trees, unless protected from infection
through wind-blown spores by dense forest growth or some other
natural barrier. This may not prevent the spread of the disease
through the agency of storms, birds and squirrels, but it will at
least retard its progress. Old weathered chestnut trunks that have
been dead several years have no power to spread the disease, and
these may be cut at leisure for the tannic acid factory or for tI.re
wood. Trees of good size recently killed should be turned into lum
ber as soon as possible; the fungus affects only the bark, but other
fungi may afterwards impair the value of the wood if allowed to
8tand too long. Discarded branches and young trees of no value that
are cut near the edge of the infected area should be burned at once
in order to destroy the spores they contain; but if they are well
within the zone of infection, such precaution is useless."

Every element in the Murrill plan has been employed both by the
Commission and by the State Department of Forestry. The fact
that subsequently Dr. Murrill partially shifted his ground-, did not
seem sufficient reason to warrant the abandonment of a plan of at
tack which in many cases was productive of satisfactory results.

The history of what work the Commission did, and of the results
accomplished form the substance of several preliminary reports sub
mitted to the Governor from time to time. The final report is what
follows.

tW. A. MurrUl: Journal of the New York Botanical Garden, Vol~ 9, No. 98, p. 30. February,
1008.

"Harrl.burg Conferenee Report, 1912, pp. 11M. 201, 202.
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Summl'r rondition of 1\ blightl'd tree. 'l'he witherl'd ll'llves of the top lI!><,,'e the
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THE FIGHT TO SAVE THE CHESTNUT TREES;
FINAL REPORT OF THE GENERAL l\fANAGER.

By MARK A. CARLETON. GENERAL MANAGER,
PENNSYJ"VANIA CHESTNUT TREE BLIGHT COMMISSION.

In closing the active work of this Commission, it is a great sat·
isfaction to be able to report constant progress to date, and the at
tainment of good, practical results. The work began two years ago
in the midst of much skepticism as to its possibilities, but the op
timism of the Commission and the wisdom of its methods of opera
tion have in the main, been amply confirmed by the results since
obtained.

PROGRESS OF FIELD WORK.

A more or less definite division has been maintained between the
slightly infected Western portion of the State and the badly infected
Eastern portion, known respectively as the Western and Eastern
districts. In a previous report it was stated that in the Western part
of the State the blight had been eradicated to the extent covering
nearly one-half of the area of the State. This area so far as is
known to date has been maintained free from the disease. In a few
cases new infections were found which have been removed. It is
important to note in this connection not only the fact that the
progress of the disease has been checked in Western Pennsylvania,
but that we have without much doubt prevented the blight from
gaining a foothold in Ohio, and nearby portions of New York and
West Virginia.

In the Eastern District since January first of this year, the field
work has developed almost entirely into a campaign of utilization,
no rigid sanitation work having been conducted except for the pro
tection of chestnut orchards and nurseries.

EFFECTIVENESS OF THE CUTTING-OUT METHOD.

In the two years work no facts have yet been obtained which
would indicate the advisability of any change in our present method
of "cutting out" diseased trees and thorough cleaning of the stumps
for the eradication .of the disease. A number of tracts where the
disease has been eradicated by Commission employees have again
been inspected recently, giving results, which are in the main, favor
able. Of course, improvements have been made as to details all

(27 )
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along. It is not a pleasant prospect to consider the serious results
likely to follow after this method of eradicating the disease, con
ducted by the Commission, is obliged to cease.

BENEFICIAL INSECTS.

It will be of interest to quote here the words of the Forest En
tomologist, of the U. S. Department of Agriculture, in his comment
on a widely disseminated press notice of that Department, Novem
ber 22nd, 1912, apparently based on the work of F. C. Craighead.

"The beneficial work of these insects can, however, be greatly
encouraged if the owners of the timber will dispose of the diseased
trees in the principal centers of infection, as recommended by the
Chestnut Blight Commission of Pennsylvania, and other State and
Federal ofllcials. Thus, if the large majority of the infection is
disposed of, the beneficial insects will concentrate on the remaining
scattering and isolated infections, and thus more completely destroy
the fruiting bodies and contribute to the protection of the remain
ing living trees. In fact, it is a question of the owner securing the
greatest benefit from the natural agencies of control by doing his
~hare of the work.;'

NURSERY INSPECTION.

The inspection of nursery stock has been made even more rigid
than before. Not only has it been required that every individual
tree should be inspected by a competent employee of this Commi~

sion, but in shipping it has been required also that every individual
tree should be tagged. A copy of the revised regulations governing
the inspection and shipment of nursery stock is appended to th:ii!
report, which shows the form of tags required to be attached both to
individual trees and to bundles of trees. The fact that several of
the most serious infections in the State have been caused heretofore
by the planting of diseased nursery stock in new localities is suf
ficient reason for so rigid an inspection.

DISCOVERY OF THE CHESTNUT. BLIGHT IN CHINA.

It has recently been proved by authentic specimens and artificial
cultures of the material transmitted by the Explorer of the U. S.
Department of Agriculture, that the chestnut blight exists in East
ern China.· This fact makes it all the more probable that the be
ginning of the disease in this country may have come about by the

.S('it'nce, Vol. 36, So. 937, p. 826, Dec. lS, 1912.
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introduction of such diseased stock from China or Japan. That
uew centers of infection are often started by the introduction of
diseased nursery stock, is a common observation.

PROTECTION OF ORCHARDS AND NURSERIES.

It has been the policy of the Commission for sometime to protect
orchards and nurseries from outside infection in all cases where the
owners have expressed a deeire fQr such protection, and have them
selves taken care to control the disease as much as possible. This
work has been succeesful much beyond our expectations. The largest
and most important orchards thus protected are located at
Sunbury, Paxinos, and Berwick. The owners of neighboring foreet
tracts have been required to remove all diseased cheetnut trees
within one-half mile of the nearest point of the orchard in each case.
An interesting result in one of the most important of these cases is
the fact that theee owners have been able to sell the products of
their diseased trees for an amount considerably above the entire
cost of removal, sanitation work, etc.

PREVENTION OR REMEDY.

At this writing no specific remedy has been found for the disease.
However, later information confirms the statements previously pub
lished that the disease may be largely prevented from entering
healthy trees by contant and regular spraying with Bordeaux Mix
ture made up in proportions of 5 pounds of lime, 5 pounds of copper
sulphate, and 50 gallons of water. The application of this mixture
simply prevents any new germination of spores, but has no eft'ect
whatever, in cases where the disease has already started in the
tree. Because of the cost, it is, of course, not applicable in forests.

CONTROL OF THE DISEASE IN ORCHARDS.

By cutting out the cankers and coating with antiseptic solutions
and water proofing afterwardR, the blight can be fairly well con·
trolled in chestnut orchards and in certain valuable lawn or park
trees. In connection with this treatment a spray of the Bordeaux.
Mixture as above noted should be used occasionally. Excellent re
sults along this line of experiment are shown in a large orchard at
Paxinos, and in several of the public parks of the State.
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FAKE TREATMENTS, THEORIES OR CAUSES, ETC.

As often happens in the case of a public campaign against a
serious epidemic, we have been constantly besieged by the gratui
tous offers of various and sundry remedies for the blight, which in
clude applications of fertilizers to the soil, insertions of flowers of
sulphur and other compounds in holes bored in the trees, applica
tions of coatings of different chemicals to the body of the tree, and
numerous other treatments, all of which we believed in the beginning
to have no value. However, all parties having theories to advance
or remedies to propose have been given a chance to prove their claims
by experimenting on trees controlled by the Commission for such
purposes at Emilie, Bucks county. A number of parties have taken
advantage of the opportunity. Recently, an examination was made of
the various treatments by a competent Board of Reviewers, whose con
clusion was that not one of the treatments tried had any deterrent

-effect upon the chestnut blight.
Many of the persons above mentioned were apparently sincere in

the claims they made, and were simply ignorant of the true cause
of the disease. Instances have come to our attention, however, of
parties practicing certain methods of treatment and charging for the
same, who are plainly impostors. Employees of the Commission
have no donbt benefited many people by exposing the methods of
these impostors.

EXAMINATIONS OF INDIVIDUAL TREES.

Excellent opportunities have been afforded the tree surgeon of
the Commission and his assistants to counteract the influence of
false theorieR and worthless remedies such as above mentioned, in
responding to the numerous requests for the examination of indi
vidual trees. These requests have continued to come to the Commis
sion headquarters right up to 1 Ie time of closing our work. No
other line of work has been so effective in arousing the personal in
terests of the people. No request from any part of the State has
been ignored. In this connection much incidental advice has been
given to property owners as to the general handling of lawns. and
orchards, and the management of small woodlots.

PUBLIC PARKS AND FARMS.

In co-operation with the officials of Wildwood Park, at Harris
burg, the Commission has completely eradicated the blight from that
Park, about 150 diseased chestnut trees having been removed or
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treated out of a total of 1,290 trees. Here in a few cases the peeled
stumps were creosoted to show that method of sanitation. Consid
erable help has also been given to the management of Fairmount
Park. Arrangements have also been made for the entire removal
of blighted chestnnt trees from the State Live Stock Board's Farm,
in Delaware County. In the event of the continuation of our work~

it was also planned to eradicate the blight thoroughly from the Valley
Forge Park grounds.

BLIGHT-EATING BEETLES.

It has been announced by the Bureau of Entomology, U. S. Depart
ment of Agriculture, that several species of beetles have been found
eating the spores of the blight fungus, and it is stated that "should
these insects prove as beneficial as the observations indicate, they
are certain to be an important factor in the natural control of the
dreaded chestnut blight disease." It is worthy of note in this con
nection that the insect investigations of this Commission have shown
that a number of insects also carry large quantities of blight spores,
and may thus indirectly assist in the dissemination of the blight.
One of these insects which was found to carry an enormous number of
spores is one of the beetles above mentioned as eating the fungus.

CORDWOOD AND THE SPECIAL TARIFF.

Since writing the last report, there has been a considerable ship
ment of chestnut cordwood, shippers taking advantage of the special
tariff issued by the Pennsylvania Railroad. At last accounts the
l'rospects were that there would be much business in this line right
along in the future, being encouraged by the special low rates.

PROMPTNESS IN UTILIZING CHESTNUT.

Observations made by Commission employees in company with com
mercial lumbermen have shown that already in certain localities, dis
eased chestnut has been dead so long that deterioration is beginning.
We have, therefore, made it plain to owners of such chestnut and have
advertised the fact as much as possible, that promptness is necessary
in getting rid. of the diseased trees, if the owners wish to obtain the
most value possible from the trees.

INTENSIVE LOCAL UTILIZATION.

Our most difficult line of work has been that of utilization. Facts
as to the cOl1ditions could easily be obtained, but the difficulty has
been in bringing the buyer and s~Uer together. Recently a plan was

3



adopted, which if we .would be able to continue its operation, would
without question, hasten very rapidly the utilization work. This
plan, the details of which are given elsewhere, is to canvass particular
localities thoroughly, finding out just what can be offered in the way
of different chestnut products, ascertaining the local market for
the same, and then determining 80 far as possible, where else the
surplus may be marketed. In' connection with the carrying out of
this plan, up to this writing as many as a dozen portable saw mills
have been located in one county, and in other localities many prac
tical operations had already been started, thus tending to rapid
lind clean cut work in utilizing blighted chp.stnut.

RESISTANCE AND IMMUNITY.

The discovery of the chestnut blight in China makes it now all
the more probable that resistant chestnut stocks may be obtained
in that country. It was, therefore, a wise movement last fall when
we took advantage of the opportunity to obtain a considerable
amount of seed of what is probably the most important chestnut
in Eastern China. A large quantity of the nuts were planted at
Paxinos, and the seedlings at this date which are from six to
fifteen inches high, are looking well. From the nuts sent also to
the State Forest Nursery at Greenwood, 75 seedlings are
at present growing, and from those sent to Asaph, Pa., there are
now 182 plants, averaging ten inches in height. All of these seed
lings will be of much value in cross-breeding and other ways in the
important future work of developing blight resistant orchard trees.
In this connection it should be noted that in a recent bulletin is
sued from the Arnold Arboretum a considerable discussion is given
of the possibilities in developing blight resistant chestnut trees
from Chinese introductions, a number of the latter now being grown
at the Arboretum. The two mentioned as the most important in
clude the one of which we now have seedlings. So far these Chinese
chestnuts grown at the Arboretum have not become blighted.

According to the Kew Index, 'there are seven species of chestnut
and twenty-one of the chinquapin in the world. From all these
species there should be many other chances of obtaining blight
resistant trees that may be used in breeding and making our own
stock better.

CHEFlTNUT BLIGHT EXHIBITS.

Several exhibits of specimens showing the work of this Commis
sion have been placed in public institutions which will remain as
monuments of our work. An excellent exhibit has been placed at
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the Carnegie Museum at Pittsburgh. Another has been finally
completed in the State Museum at Harrisburg, and a third one at
the Commercial Museum in Philadelphia is not yet finished, but
has been planned on rather a large scale. It was contemplated
also to place another exhibit in the Everhart Museum at Scranton,
which may yet be done. An excellent exhibition of specimens and
illustrations of our work was made in connection with the State
Forestry Exhibition at Horticnltural Hall, Philadelphia, in May.

PUBLICATIONS.

Wheu this final manuscript is published, there will have been is
HUed the following pnblications of this Commission:

Report of The Pennsylvania Chestnut Blight Conference. (Un·
numbered).

Bulletin No. I-The Chestnut Blight Disease.
Bulletin No.2-Treatment of Ornamental Chestnut Trees Al·

fected with the Blight Disease.
Report of the Pennsylvania Chestnut Tree Blight Commission,

July Ist to December 31st, 1912. (Unnumbered).
Bulletin No. 3--Field Studies in Blight.
Bulletin No.4-Chestnut Blight Fungus and a Related Sapro

phyte.
Bulletin No.5-The Symptoms of ChestLut Tree Blight and a

Brief Description of the Blight Fungus.
Bulletin No.6-The Chestnut Tree. Methods and Specifications

for the Utilization of Blighted Chestnut.
Bulletin No.7-Morphology and Life History of the Chestnnt

Blight Fungus.
Final Report of the Chestnut Tree Blight Commission. NumeroUl~

descriptive and educational circulars, charts, etc.

CO-OPERATION.

Very effective co-operation has continued to be maintained with
the Office of Forest Pathology, of the U. S. Bureau of Plant In
dustry. Recently the salaries of all pathologists connected with
the Commission have been carried by that office, and there has been
constant communication and co-operation in reference to all re
search work.

Much excellent help has continually been given by the State For
estry Department at Harrisburg, the Deputy Commissioner, Hon. I.
C. Williams, being assigned as a collaborator with this Commission.

The authorities of the University of Pennsylvania have been ex·
ceedingly courteous in granting ample space for laboratory work
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in the new Zoology Building. Room has also been given for labora
tory work in tree medication in the Botanical Building. Franklin
and Marshall College, at Lancaster, and the State College of Penn
sylvania, have also provided room for laboratory work in the field
investigations.

There has been a liberal interchange of ideas and helpful sug
gestions through correspondence with the State Conservation Com
mission at Albany, N. Y., the State Forester and State Pathologist
of New Jersey, the State Forester of Maryland and of Massachusetts,
and with officials in Virginia, West Virginia, and Maryland.

MUCH IMPORTANT WORK UNFINISHED.

The cessation of the work at this time is particularly unfortunate
because so many important investigations, not yet finished,
would likely have had a very practical and beneficial bearing upon
the actual eradication of the disease.

First.-Very little is known about the bast miner-the insect
w.hich, as stated in another place, is probably one of the most im
portant carriers of blight spores. A full knowledge of the life
history of this insect would probably very soon have been com
pleted, and which would be a most interesting contribution to sci·
ence·.

Second.-The Chemist and Physiologist in tree medication had
planned to use a new solution for injection into diseased trees,
which according to chemical work already done, promises to check
the growth of the blight.

Third.-The local intensive work in utilization had just begun,
and as stated elsewhere, bids fair to solve largely the difficult
problem of utilizing rapidly the diseased chestnut.

Fourth.-The discovery of the blight in China and the posses
sion by the Commission of a large number of seedlings of one of
the most important Chinese chestnuts, as well as immune and re
sistant Japanese stock, opens a field for breeding experiments
which would without question have been of the greatest benefit to
the owners of chestnut orchards.

Fifth.-Although not demonstrated before, it is now proved that
birds and insects carry enormous quantities of spores of the blight
fungus, which necessarily changes our viewpoint considerably with
respect to the eradication of the disease.

Sixth.-In a number of forest tracts and several orchards, thor
ough "cutting-out" work and up-to-date surgery treatments have

·Slnce wrlUnl( the above. tbls work bas slready Iwen lInlsbed. as stated In footnote OD PlIlI1l 46.
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been started by expert employees of the Commission, which are
just now beginning to show evidences of the value of this kind
of work.

Brief statements of the results of the different lines of work con
ducted by the Commission follow, credited to the respective parties
in charge.

FIELD OPERATIONS.

As heretofore, all field work has been conducted under the im
mediate direction of the General Superintendent, Mr. S. B. Det
wiler. In the following statements some of the principal features
of the work to date are pointed out by him, and also suggestions
given to timber owners who may wish tl) clear their woods of blight
on their own responRibility. A statement in detail of the effective
ness of sanitation cuttin~ in contTolling the blight, by Mr. Detwiler, is
appended to this report.

REDUCTION OF FORCE.

A majority of the field agents of the Commission were dismissed
in January, 1913, because it was believed that very little work
could be done during the inclement months of winter and spring.
However, the unusually open winter made it possible for the small
field force retained to accomplish more for the time and money ex
pended than at any previous time since our work was organized. An
average force of 36 men in the western district and 11 men in the
eastern district were in the field from the first of the year to July
25th, 1913, when all field work was discontinued.

BETTER WORK IN WINTER.

The experience of the past two years has demonstrated that more
can be accomplished in locating and destroying the blight after the
leaves have fallen than while the trees are in full foliage. Girdled
twigs and branches bearing withered leaves are prominent at great
distances in winter, and the increased amount of light admitted
through the tops of the trees makes it easier to see cankers on the
trunks and branches. The proper treatment of the infected trees
is no more difficult in winter than in late summer or fall, unless
the snow is very deep. In the badly blighted region in the eastern
part of the State, field men are able to accomplish better results
because most timber owners prefer to cut their timber in the win·
ter, when they can spare the time from their farming operations.
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FIELD WORK IN TH~ WESTERN DISTRICT.

Thoroug4 scouting in 1912 has shown that no blight exists west
of a line drawn through central Somerset and Cambria counties,
along the extreme eastern border of Cameron County, to the north
east corner of Tioga County. West of this line, nine isolated spot
infections were found in six counties, but all of these infections
were eradicated as soon as found, and have been under careful sur
veillance since. These infected spots were located in Fayette, Elk,
Warren, Potter, Clarion and Indiana counties, and five out of the
nine spots were found to be due to the planting of diseased nursery
stock purchased from nurseries in the infected region. In April,
1913, the infection in Indiana County was discovered in a shipment
of three chestnut trees purchased from a nureery in New Jersey.
These examples show very strikingly the ease with which the blight
is widely distributed through the shipment of nursery stock. Per
sons who have planted nursery grown chestnut trees in regions free
from the blight, should watch these trees carefully for the first ap
pearance of the disease, and promptly destroy all infected trees.

Field work in the Western District during the period covered by
this report has been confined to Tioga, Clinton, Lycoming, Centre,
Huntingdon, Blair, Bedford, and Somerset {'ounties. Tioga, Clin
ton, Centre, and Blair counties have been scouted and most of the
diseased trees removed, but a considerable amount of infection still
remains in Lycoming, Huntingdon, Bedford, and Somerset counties.
In addition, Fulton and Miffiin counties still have a large amount
of' infection remaining, since with the small field force it was im
possible to continue the work in these counties.

The accompanying map shows the progress of the control work
in the Western District, and the location of infected areas. The
following tabulation is a statement of the number of infected trees
found and cut out in the Western District from the time the work
was begun until July 1st, 1913:
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Map showing spot infection in the western half of Pennsylvania to July 1, 1913, indicated by drel ..s. )4'igures inside the circles indicate
the num-ber of diseased trees found in each locality.

Inspection In eastern half of the State Is gl.'nernlizM from the best information available.
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STATEMENT OF CHESTNUT BLIGHT INFECTION IN THE
WESTERN DISTRICT.
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A HARMI.ESS SAPROPHYTE.

Persons familiar with the appearance of the chestnut blight
fungus may easily confuse it with another fungus found in Wash
ington, Greene, and Fayette counties. This fungus ( Endothia
radicali.'f Schw.), (Denot.) is related to the blight fungus (Endothia.
pa.rasitica, (Murr.) (And.), but is found only on dead wood and bark
and does not attack living tissues. It has been thoroughly studied
by the field pathologist, since at first it was feared that it might
have parasitic tendencies. Continued investigation proves beyond
doubt that this fungus is a harmless saprophyte which need not be
feared. It need not be confused with the parasitic species by those
who have the opportunity to compare them.

FIELD WORK IN THE EASTERN DISTRICT.

Field work in the Eastern District has been conducted mainly
on the plan outlined in the previous report. Inspections were made
on the request of timber owners and advice given as to the best
method of procedure in each case. Particular attention was given
to as!ilisting owners of blighted cheRtnut in finding the best markets
tor the products. On the request of owners desiring to take ad
vantage of the reduced freight rates on blighted chestnut cordwood,
inspections were made and necessary certificates issued. Super
\'ision of enforced cutting of all blighted chestnut trees within a
half mile of chestnut orchards in which the owners are endeavoring
to keep the disease under control, was r.ontinued.

As the evidences of the blight become more noticeable and the
seriousness of the situation forces attention, owners of chestnut
timber in eastern Pennsylvania have shown an increasing interest
in the work of controlling the blight, and more requests for assist·
::tnce were received than could be given individual attention. For
the guidance of owners who wished to clean their woods of blight,
either by doing the work themselves or having it done by contract,
the following suggestions were made by the Office of Utilization.
These suggestions are for use in eastern Pennsylvania only, where
the blight is general.

SUGGESTIONS FOR TIMBER OWNERS.

1. It is always advisable in cutting blighted chestnut to clean up
the ground thoroughly and burn all infected material, for the sake
of the future CfOP and the community as a whole. Even if financial
I'easons make it impossible to treat the stumps properly, the brush
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and refuse should be burned, and all merchantable material re
moved from the tract within a reasonable period. Where the per
centage of blight is very high, it is advisable to cut all the chestnut
trees rather than attempt to remove only the diseased trees.

2. Stumps should not be cut higher than the diameter of the
tree, but this may be impracticable in sprout growth timber. A low
stump saves the best end of the log, and causes the succeeding
generation of sprouts to be firmly rooted.

3. Where practicable, all timber should be peeled. Poles, ties,
posts and rails, should be skidded to one or more convenient places.
The bark and chips collected at these points should be burned, since
this refuse is very frequently the breeding place of the blight
fungus.

4. It is advisable to remove all bark from the stumps down to
the mineral soil, to prevent the further spread of the disease by its
growth on this bark. Unpeeled stumps, even if free from blight at
the time the tree is felled, are very apt to become infected, and the
disease will then eventually destroy the sprouts at the base. Stumps
of trees cut in winter while the bark is "tight" may be left until
spring, and peeled when the sap iF! ascending. Stumps made in sum
mer should be peeled at once.

5. 1\11 chestnut refuse, including the brush from the tops, bark
from stumps, chips, etc., should be collected and burned at as early
a time as may be done with safety from fire. Green tops of trees
felled in summer can be burned immediately by close piling over
a well-started fire. The danger of infecting the sprouts f~om the
stump is lessened if the fire be made over the stump after peeling.
Stumps can be more cheaply sterilized, however, by painting them
with creosote, and creosote also appears to be absolutely effective in
keeping the stump free from infection, whereas a fire seldom chars
the base of the stump sufficiently.

6. Woodsmen, while cutting and removing chestnut, should do
as little injury as possible to the remaining trees, whether large or
small. When the work is done by contract, trees carelessly broken
in felling chestnut should be paid for at their market value. Mer
chantable chestnut left in the woods, either cut or uncut, when con
tracts call for the removal of all of the same, 'should be paid for at
its market value.

7. Great care should be exercised in burning material so as not
to injure other trees, or allow fires to remain unwatched in the
woods. Forest fires may result, causing much damage. Burning
should not be done when the woods are very dry, or a high wind is
blowing.



LOCAL INTENSIVE FIELD WORK.

Early in the spring a more extensive plan of field work in the
southeastern portion of the State was adopted. A locality was se
lected where the blight is beyond control, and immediate utilization
necessary to avoid serious financial loss. The boundaries of the
area selected were so made that the timber in all of the woodlots in
the area could be handled in much the same way as though the
woodlots comprised a single tract. A map showing the exact loca
tion of all of the woodlots was made, and a field agent detailed to
estimate merchantable chestnut in the form of saw logs, poles, ties,
posts and cordwood in each woodlot. The locai market for these
products was then ascertained, to determine whether all timber on
the area could be best sold locally on in outside markets. At the
same time the field agent interested the owners of the woodlots in
the prompt removal and utilization of their chestnut trees before
greater loss was occasioned by the blight. Usually the owner of a
considerable quantity of blighted trees is anxious to follow this
course, but the scarcity of competent woodsmen makes it difficult
or impossible. In such cases, the Office of Utilization presented the
data obtained by the field agent to operators of portable saw mills,
stave mills, pole or tie cutters, as the facts warranted, and as many
buyers as possible were interested in locating on the area. So far
as there 'fas time to test this plan, it appears that this is the cheap
est and most eft'~ctive way of getting results in the eastern district,
&ince 'Yhat is desired is to get cutting started on a sane and profit
able basis, and this a mere general method of work usually fails to
accomplish. Success or failure depends on whether or not buyer
lind seller can be brought together on a satisfactory basis. The

_work must be profitable to both owner and dealer. A competent
and well-informed field agent can work out a comprehensive plan
for disposing of all the merchantable chestnut in a commmunity.
Through his knowledge of prices, rates, specifications, sanitation
measures, etc., he is the means of saving timber owners from much
of the loss occasioned by the blight.

Dl!SEASE INVESTIGATIONS AND NURSERY INSPECTION.

As before reported, the investigation of the blight fungus and
the nursery inspection work are under the direction of Dr. F. D.
Heald. Mr. P. J. Anderson has given special attention to certain
field investigations, including the work at Charter Oak. State
ments of some of the principal features of the work here follow:
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GERMINATION OF SPORES.

Pycnospores of the blight fungus, sometimes called summer
spores, germinate much more slowly than the ascospores, or 80

called winter spores. The type of growth and size of colonies are
different in the early stages of development on culture media.

PRODUCTION OF PYCNOSPORES IN WINTER.

In the case of this fungus the term "summer spores" is very mis
leading, as these spores are produced at all times of the year, being
washed down in large numbers from blight cankers following each
winterrain.

BIRDS DISSEMINATE THE FUNGUS.

Careful experiments show that birds act as carriers of spores of
the blight fungus. Thirty-six birds belonging to nine different
species have been tested. Nineteen were found to carry pycnospores,
the maximum number ~btained from a single bird, (Downy wood
pecker), being 757,074. The highest number was always obtained
from birds shot a few days after a rain period.

"SHOOTING" OF ASCOSPORES.

The ascospores are expelled forcibly, but this expulsion depends
upon temperature as well as moisture. No expulsion took place in
the field from November 26th, 1912, to March 21st, 1913, the tem
perature during the winter rains being too low. Bark containing
ascospore pustules has continued to expel ascospores for over six
months, (in the laboratory).

EFFECT OF TEMPERATURE.

Pycnospores are easily killed by heat, (51°C). AscosporeH are
slightly more resistant, only a few being able to survive 57°C.

RESISTANCE OF PYCNOSPORES.

Pycnospores are easily killed under certain conditions, but can
survive in considerable numbers under certain other circumstances.
Their length of life in water d~pends to some extent upon the tem
perature. Thirty-three pel' cent. survived in water at 55°C, after



42 days. A large percentage can survive freezing for a consider
able period. They are washed down to the ground from blight
cankers, during every rain, and have never been found to disap
pear entirely from the soil during the longest periods between rains.
As many as 12 per cent. of those originally present in a soil sample
have survived drying for 68 days. The longevity of the pycnospores
is greater in the "spore horn" stage than when they are separated by
rains and then dried. They have been killed in twenty-four hours
by drying in certain tests, while the act of drying alone is gen
erally responsible for the death of 50-60 per cent.

EFFECT OF DRYING ON ASCOSPORES.

Ascospores when shot on to glass slides have been reported as
being very resistant to drying. In nature they are generally sepa
rated and washed by the rains. Laboratory tests under such con
ditions indicate that they are very sensitive to dessiccation. Dry
ing alone has been found to kill as many as 94 per cent. in certain
tests.

ENTRANCE OF BLIGHT IN GALLS.

A small gall on the chestnut due to a lepidopterous insect (moth)
has been found to be one of the places ()f entrance of the blight
fungus. Twenty-eight per cent. of those tested showed young blight
infections.

INSECTS AS CARRIERS OF THE DISEASE.

Insects may act as carriers of the spores of the blight fungus. Of
a total of 75 tested, many were found to be carrying spores. The
maximum number of spores of the blight fungus (336,900), was ob
tained from a small beetle, (Leptostylu8 maculata), which has been
mentioned as a possible beneficial agent on account of its pustule
eating habits.

OTHER DISEASES OF THE CHEl3TNUT.

There is another "canker disease" of the chestnut prevalent in
the State which is entirely distinct from the blight. It is even more
important as a disease of oaks than chestnut, and is known to oc
cur on chestnut oak, red oak, and white oak. A dieback of the
chestnut is not uncommon. Still another fungus appears to be as
Hociated with this trouble. A tip blight of the chestnut has also
been found, and in connection with it, a third species of fungus.
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FIELD INVESTIGATIONS.

A field laboratory has all along been maintained at Charter Oak,
and much of the outdoor inoculation work and other experiments
have been conducted in that vicinity. Experiments have been con
ducted here on the rate of growth of blight cankers, details of which
are tabulated in another manuscript, Elubmitted for a bulletin. It
is sufficient to say here that the retarding influence of the winter
season is shown by these experiments. On the other hand, the
cankers have continued to spread even in the winter, though the
growth is much more rapid in the summer months.

Inoculations have been made both with ascospores and with
pycnospores during every month of the last year. No cankers have
appeared as yet from winter inoculations.

Other species of trees besides chestnut have been inoculated with
the blight fungus in larger numbers than last year, special atten
tion being given to the oaks. As yet there is no evidence that the
blight fungus will establish parasitic relation with any other host,
although occasionally a canker will be produced.

Careful tree surgery experiments have been conducted at Charter
Oak, and to date only three cases are reported in which, the canker
continued to spread after cntting out and treatment.

NURSERY INSPECTION.

The office records give the following information in regard to
, each nursery inspection :-date, name and location of nursery, num

ber of trees inspected, number of trees rejected, fungicides used for
dipping the stock, name and location of purchaser of stock.

The nurseries from which chestnut stock was shipped during the
fall of 1912 and spring of 1913, are as follows :-C. K. Sober, Paxi
nos, Pa.; Hoopes Bros. & Thomas, West Chester, Pa.; Lovett
Nursery, Emilie, Pa.; Rakestraw & Pyle, Kennett Square, Pa.;
Morris Nursery, West Chester, Pa.; Cheltenham Nursery, Oak
Lane, Pa.; Jos. Moore, Montoursville, Pa.; 8. L. Cummings & Co.,
Dewart, Pa., and Marietta ~ursery, Marietta, Pa.

In the fall of 1912, 6,538 trees were inspected. Of these 81 were
rejected, and the remainder 6,457, distributed. In the spring of

.this year 5,305 trees were inspected, of which 195 were rejected and
the remainder 5,110 distributed. The trees rejected were either in
fected with chestnut blight, or showed doubtful incipient infec
tions. In case of doubt the inspectors were instructed to reject the

.tree. The number of rejected trees, however, is no indication of



the percentage of blight in any nursery, since many diseased trees
are removed from the nurseries previous to the time of ~aking ship
ments, and only those thought to be healthy trees are offered for in
spection.

Probably the greater portion of the trees went to purchasers in
either Pennsylvania or New York. In case of re-distribution by
other dealers, however, the final destination of the stock is not
known. According to available records, the trees were sold to
purchasers in the followingStates.-California, Colorado, Con
necticut, District of Columbia, Georgia, Idaho, Illinois, Indiana,
Iowa, Kansas, Kentucky, Maryland, Michigan, Missouri, Nebraska,
New Hampshire, New York, North Carolina, Ohio, Pennsylvania,
Tennessee, Texas, and Wisconsin.

INSECT INVESTIGATIONS.

The investigations to determine what part, if any, insects take in
the transmission of the chestnut blight have been continued under
the immediate direction of Prof. A. G. Ruggles. A number of
interesting facts have been determined, but several important studies
were just well under way when th~ work was suspended.

The relation of insects to blight dissemination comes under three
headings; first, insects that carry the spores of the fungus and
actually start new infections at the time; second, insects that
c-arry the spores but do not directly start infections; and third,
insects that make wounds in which infection readily takes place
through spores carried by some other agency.

INSEOTS CAUSING DIRECT INFECTION.

To the present time very little definite data have been obtained
on this point, but the longer the subject is studied, the more prob
able it appears that ordinary insects traveling over a tree, although
they may carry hundreds of spores on their bodies, do not directly
start new infections.

INSECTS CARRYING SPORES BUT CAUSING NO DI~
INFECTION.

Ants were allowed to run over cankers showing pycnidial pus
tules or "spore horns," and also cankers where ascospores were
shooting, and then placed in. fl~S~fl of $terile water and washed



from two to twentY-four hours. Plate cultures made from this ma
terial showed in many instances the presence of blight spores on the
bodies of the ants. In the same way it was determined that other
insects to the number of about twenty species also carry the spores
of chestnut blight. The number of spores carried in each instance
varied from a very few to the enormous number of 336,900. The
particular insect, (LeptOBtyluB maculata) , carrying the 336,900
Rpores mentioned, is one of the beetles named in a recent press no
tice of the U. S. Department of Agriculture, as being very active·
in eating spores of the blight fungus. Therefore this beetle while
destroying spores of the blight is at the same time covering its body
with thousands of other chestnut blight spores which it carries
from tree to tree, making it probably an injurious insect, instead
of a beneficial one in this respect.

INSECTS MAKING WOUNDS IN TREES THUS OPENING THE
WAY FOR INFECTION.

This is probably the most serious way in which insects are re
lated to blight dissemination. Among the most serious of wound
making insects are the Reventeen-year cicadas, tree-hoppers, bark
borers, and bast miners. Of these only two have been studied
closely,-t.he cicadas and the bast miners.

CICADA STINGS,

In 1911 there was a brood of seventeen-year cicadas in several
counties in the eastern part of Pennsylvania. The relations that
these stings bore to blight infection have been !ltudied near Lehigh
ton. Many counts were made on trees and sprouts. While only
4.3 per cent. to 10.4 per cent. of all stings were found to be infected
with chestnut blight, from 86 per cent. to 93.8 per cent. of all infec
tions were in stings. This cicada injury was studied where the
blight seemed most abundant. In the same tract where blight was
less prevalent, other counts were made with less striking results.
These observations would seem to show that blight infection is in
fluenced considerably by the number of wounds made, but that
infection many times does not take place through a wound although
seemingly appropriate openings for catching blight may be present.

THE BAST MINER.

The work of the bast miner was first called to our attention by Mr.
S. B. Detwiler. It is believed to be the most important insect causing
wounds in the chcfltnut. Experiments and studies up to the pres-



ent time make it probable that the bast miner is responsible for
much blight infection. To understand thoroughly the relationship
of this insect to the blight fungus, the life history has to be knoW'tl.
Much time has been spent upon this subject, but unfortunately to
date, the work has not been completed.- The injurious period of
its life history has been obtained, but the period that would have
to do with its suppression, namely the adult period and time of egg
laying. has not been discovered.

LARVAL EXIT HOLES AS POINTS OF INFEOTION.

Hundreds of sticks of smooth bark trees of chestnut were ex
amined during the past winter and spring to determine the num
ber and nature of the larval exit holes of the bast miner. Every
piece a foot long and over two inches in diameter had bast miner
burrows present. The lowest number for a linear foot was one bur
row while the highest was fifteen. The number of exit holes for a
small tree, therefore, would vary from ten to one hundred and
fifty. In one acre of chestnut trees the number of these exit holes
would be enormous. In the light of what we now know, recent
observations show that 50 per cent. of this class of infections origi
nated in bast miner exit holes-

CROTCH INFECTIONS.

Many infections are known to start around crotches, and we
speak 'of them as crotch infections. The eggs of the bast miner are
laid near crotches and the newly hatched larvas may make entrance
holes sufficiently large to allow spores of blight to enter. Here
again the bast miner may' be responsible, and if such proves to be
a fact, this insect would be the indirect cause of 90 per cent. instead
of 50 per cent. of the infection on smooth bark trees. All other in
sects mentioned as making wounds, with perhaps the exception of
the tree hoppers, are local or else the number of wounds is not ap
preciable; but in the case of the bast miner, the insect is foumJ
wherever the chestnut grows.

EXPERIMENTS WITH ANTS.

Ants being found so commonly around blight cankers on chestnut
trees, it has been claimed that in some instances they are. respon
sible for as much as 90 per cent. of blight dissemination. To ob-

·Slnce writing the Ilbove, Prof. R1IJlllt!ll baa prodUced the IDllture Insect In breeding experlmente
IlDd bllB tbus completed our kDowleace of Itp ~If, ""'tOl7, Ilud lI.ndll the 1DlIect tQ be a lpec:lea
Dew tQ Icleuce.
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tain information on this matter, it was decided during the winter
to experiment with ants in the greenhouse. Two rooms were set
off as an insectary. The inner of these two rooms being thoroughly
sterilized, was called the sterile room, and the outer room was called
the blighted room. In the latter. as much blight material of the
kind required as could be obtained was kept and placed on the
ant table, where three colonies of ants made their homes. From
the table in this room th.e ants were allowed to run through a glass
tube to sterile seedling trees in the sterile room. The ants were
of the same species as those suspected of carrying the blight, and
were the common mound-builders, (l'ormica integra), being ob
tained in the region of Lewisburg, Union County.

The result of the experiment was that with the exception of a
few dried leaves on each tree which were chewed or worted on by
the ants, the trees in the sterile room are as healthy.as when first
placed on the table to be run over by the ants. The indication,
therefore, is that ants are not responsible for blight infection.

INFECTION IN GALLS.

A more or less cylindrical gall is found on the tips of branches
and on sprouts of chestnut, caused by an insect claimed to be a
moth. At West Chester and Valley Forge, these galls are very
numerous. Out of 161 galls examined by the plant pathologist,
forty-five of the 28 per cent. showed the presence of blight, while
49 per cent. showed the presence of another fungus. A gall that
shows the presence of chestnut blight in such a large percentage of
cases should be. given careful study.

CHEMICAL INVESTIGATIONS.

- -
EXCESS OF TANNIN IN DISEASED WOOD.

The principal features of the chemical investigations which have
been continued in charge of Mr. Joseph Shrawder, are as follows:

The abnormal tannin content of infected material was the chief
subject of interest in the last report. Invariably, infected wood
and hypertrophied material continue to show a higher tannin con
tent than sound material from the same sample.



WSS OF VOI.....o\.TILE MATTER.

Moisture and other volatile matter proved of interest also. By
prolonged heating at temperatures up to 155°C, infected material
showed a greater ratio of loss.

CELLUWSE DETERMINATIONS.

A series of cellulose determinations was also made to note the
effect of the fungus on wood and bark. A higher percentage of
cellulose in sound material leads us to believe that it is being di
gested with the formation of acids and other soluble matter. It
'may also be that part of this soluble matter is reported as tannin
by the hide powder method. This, with the deficiency of cellulose,
may account' for the relative high tannin content appearing on
analysis.

CHEMICAL CHANGES.

The determination of starch, reducing sugar, and nitrogen shows
that decided chemical changes are being produced by the fungus.
However, this work was not brought to a satisfactory conclusion
owing to the Budden termination of the work of the Commission.

NEW INJECTION MATERIAL FOR TREE MEDICATION.

Some preliminary work was also started in a search for a suit
able injection-material to be used in the tree-medication experi
ments. It is evident from the chemical investigation that a suit
able injection-material must not coagulate the excessive tannin
and other colloids in the wood and bark, and that it must be able
to penetrate cutin in suberin in order to diffuse properly through
the infected area. A brief investigation of a modified chlorine solu
tion showed that it fulfilled these requirements in many respects,
but its value in treating trees has not been determined.

TREE MEDICATION.

The experiments in tree medication, in charge of Dr. Caroline
Rumbold, have been for !lome time conducted in a larp chestnut
orchard located n~r Martie Forge, Lancaster County. The follow
ing is a brief statement of recent work:
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PLOTS UNDER EXPERIMENT.

In 1912 three plots were selected for experiment. Each con
tained about fifty trees varying in age from seedlings to eighteen
years old. This year two new plots were added to the three of
1912. Some tree surgery work was done, and the trees sprayed
with lime-sulphur.

OBSERVATIONS OF THE WORK OF 1912.

Last year fifty-four trees were injected; 15 with salts of the
heavier metals; 5 with formaldehyde; 12 with stains; 22 with alka
lies, and the remainder with water. An attempt was made to inject
two trees with canker extract, but the solution would not go into
the trees.

On June 7, 1913, results of observations on these trees injected
last year were made as follows:

To date, the injections of the salts of the heavier metals, (copper,
zinc, barium), appear not to have killed the trees, although they
mutilated them. Those injected with the copper salts suffered the
most. Inoculations made on these trees after they were injected
have taken, and the cankers forming are larger than those on the
check trees. Of the five trees injected with the formaldehyde, two
are alive, but mutilated. Inoculations on these trees have formed
c:ankers larger than those on the check trees. Most of the trees
injected with stains have been cut down, for observation. None were
killed, however, by the injection. The trees injected with water
are in good condition with the exception of one tree infected with a
canker, which is now girdled. The only unusual sign about the tree
is the large amount of suckers at its base.

FAVORABLE EFFECTS OF ALKALIES.

The trees injected with alkalies are all in good condition at pres
ent. An encouraging feature of the experiment with alkalies is
that a number of inoculations on these trees did not take, and on
those which have taken cankers have formed smaller than those on
the check trees. These trees were cut into in, April in order to
count the number 01. inoculations that took, and in a number of
cases these cuts have formed callus.

INJECTIONS IN 1913.

The past spring, 69 trees have been treated-21 with colloids, 18
with alkalies, 18 with acids, 17 with benzenes, one with methyl
alcohol, and two with methylene blue, while five are water checks.
The method of injection used this year is the 88.IIle as in 1912.
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EFFECTS OF THIS YEAR'S INJECTIONS.

The treeR have not reacted to the injections this year as quickly
as last summer. The slowness of reaction may be due to the season
of the year, the cool weather, and the large amount of rain since
injections began. As was to be expected, the trees have reacted
to the injections differently. Potassium chromate and bi-chromate
caused the fastest and most severe reactions. Reactions of the
trees to the chemicals are generally shown by discoloring, drying,
or falling leaves. Sometimes the trunk shows the path the solu
tion followed by sunken areas, or long cracks in the bark, extend
ing up the tree. So far no results can be given as to the effect of
this year's injections, either on the trees themselves or on the
canker growth. The full effect of the present injections probably
cannot be seen until next year.

TREE SURGERY.

INDIVIDUAL TREE EXAMINATIONS.

The tree surgery work was continued in charge of Mr. Roy G.
Pierce. A brief statement of the work here follows:-

Numerous requests for examinations of individual trees have
been received continuously up to the time of closing our work.
These requests have come from owners of individual lawn trees,
owners of cultivated orchard trees, and owners of wood lots or
small forest properties. When desired the owners or the gardeners
were instructed how to take care of the trees, This is the most
satisfactory way of handling this kind of work, since frequent
examinations during the growing season are necessary to keep the
chestnut blight under control. The owner, if well informed, may
notice a diseased twig or branch at any time and remove it before
the infection has spread any further~ On request, the names of
reputable tree surgeons have been given the owners.

ADVICE IN FOREST MANAGEMENT.

Frequently where there have been a large number of infected
chestnut trees in the forest, as on Mount Penn and on the Never
Rink Mountain at Reading, or at Galen Hall, Wernersville, Berks
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County, the owners have not been so desirous of prolonging the life
of the chestnut trees as of maintaining a grove or woodlot of trees
of different kinds. In such cases the first principles of forestry
have been recommended, namely, requiring the removal of trees that
were becoming badly diseased, thus giving place to other tree
Elpecies coming up beneath, such as hickories and oaks, instead of
advising any tree surgery.

CONTACT WITH THE PEOPLE.

In thus meeting the people themselves, it has been possible to in
form them much more thoroughly on the real cause of the blight
than can be done through the medium of bulletins or newspaper
articles. Many still think that the chestnut blight is caused by
an insect or a mysterious something that kills the trees by descend·
ing on them as a vapor. To these people, however, "seeing is be
lieving."

EXPERIMENTS.

Experiments have been started at different points:-(l) On·
methods of cutting out cankers; (2) With substances used as
sterilizing agents and as water-proofing; (3) On the charring of
cankers for various periods of one to five minutes; and (4) On the
uses of various fungicides and water-proofings for painting over
the cankers.

EXPERIMENTS WITH LIME-SULPHUR.

The use of the lime-sulphur spray to prevent infection has been
experimentally tried at several places on orchard chestnut trees.
One of the most important of these experiments is one that was
started in Chester County in an orchard of 200 chestnut trees, 4]
trees being used for the experiment, the trees ranging in height
from 15 to 35 feet, and about twenty-five years of age. At the time
of closing the work of the Commission, these experiments have not
yet been continued for one year, therefore no definite results have
been obtained, nor can any definite conclusion be drawn.

ALLEGED CURES FOR THE BLIGHT.

Besides the trials of different treatments at Emilie, Bucks county,
mentioned elsewhere, three residents of Pennsylvania, who claim
they have cures for the chestnut blight, have been permitted to demo
onstrate the efficacy of their cures at other points. Two of these
"cures" are already failing at the present time.



LOCATION OF CANKERS.

An observation which may be of importance is that bUght cank
ers are very seldom found to have started on the underside of
branches.

VALUE OF TREE SURGERY WORK.

The work of tree surgery thus far has shown that it is possible
to save chestnut trees that are diseased with the chestnut blight.
This can only be done, however, by the most careful tree surgery,
followed by frequent examinations for new infections and the
spread of the old ones. Young, smooth bark trees are more easily
saved than old thick bark trees, because it is much easier to dis
cover the blight on the former. than on the latter.

OTHER TREE SURGERY WORK.

In addition to the tree surgery work under the immediate direc
tion of Mr. Pierce, other competent employees of the Commission
have done similar work at Emilie, Charter Oak, and in a large
orchard at Paxinos, the results of which up to this date are con
sidered as largely successful.

The accompanying figures, No. I and No. II, will illustrate cer·
tain phases of the tree surgery work.

GEOGRAPHIC'VORK.

WEATHER CONDITIONS.

A brief statement of some additional work by the Geographer, Dr.
F. P. Gulliver, follows:-

Since the last report very few definite facts have been obtained
as to the relation of rainfall to the spread of the blight, but noth·
ing has yet been learned which would contradict the opinion pre
viously stated that blight dissemination increases' much more
rapidly during rainy periods.

RELA TION OF SOILS TO BLIGHT OCCURRENCE.

Considerable time has been given recently to a study of the char
acter of the soils in different localities in the State where there is



more or less chestnut blight, to determine whether there is any real
relation between the nature of the soil, and the amount of the dis
ease in any locality.

LOCATION OF OBSERVATIONS.

After a careful survey of the State, it was decided to conduct this
study in-(l), Chester Valley; (2), The Kutztown Valley, Berks
County, and (3), Center County. To date, there has been time
only to make observations in the first two localities. In the Chester
Valley these studies have been much facilitated because of the con
stant occurrence of limestone toward the base of the mountains,
and of shales toward the top. Usually, more chestnut blight was
found near the tops of the mountains, and less, as one descends to
wards the valley. .

RESULTS OF OBSERVATIONS.

The results of these observations on the relation of limestone or
other alkaline soils to blight distribution, are as follows, which
are simply, however, what appear to be the facts obtained from
studies to date, and are not put forth as absolute conclusions.

(l)-ln every series of tracts taken from limestone to overlying
shale soils, the percentage of blight is least at a comparatively
filhort distance (50 to 200 ft.), from the edge of the limestone.

(2)-Tracts on"" soils derived from limeston~ which show the
highest percentage of blight seem to be those where the soil has
become acid from underground drainage, and consequent leaching
out of the alkalies.

(3)-Chestnut trees on soils derived from other alkaline rocks
show less blight than is found in the trees on shale soils with lime
stone underneath.

(4)-Where the rocks have been faulted, and an older crystalline
rock has been brought up to the level of the later formed limestone,
t.here does not appear to be any less blight on the crystalline rock
near the limestone. .

RELATION OF ALTITUDE TO BLIGHT DISTRIBUTION.

On about 200 tracts examined, there does not seem to be any re
lation between the percentage of blight and the elevation above
sea level.



UTILIZATION.

At the time of the last report, the work of "Utilization" was in
charge of Professor J. P. Wentling. He continued to direct this
work until March 1, 1913, when his leave of absence expired, and
he resigned to resume his duties in the Forest School of the Uni
versity of Minnesota. From that date, Mr. W. M. Kirby acted in
charge of the office work, while Mr. J. R. Wilson was made directly
responsible for the field operations. Until a suitable specialist
could be obtained, the General Superintendent, Mr. S. B. Detwiler,
has had general direction temporarHy, of all the utilization work.

PRELIMINARY WORK.

For sometime, naturally, a great deal of information had to be
obtained as to timber owners, purchasers of chestnut products.
portable saw mills, demands for various kinds of products~ etc., be
Elides working out a general plan of active procedure. This had
been largely done by Professor Wentling, before leaving, and he
had already pointed out the importance of the portable mill opera
tor, the necessity of experiments in deterioration of blighted chest
nut, and of making tests of certain chestnut products through
reputable manufacturers, and also the desirability of a trial of
intensive local utilization in a few localities, and showed that it
was desirable to keep in close touch with the important lumber as
sociations.

CONCLUSIONS OF UTILIZATION CONFERENCE AT
TRENTON.

At a Utilization Conference between various State and National
officials held at Trenton, New Jersey, certain conclusions were arrivPd
at as to special lines of work in utilization. Among these, it was
recommended that the individual States take up local market
studies..

LOCAL INTENSIVE UTILIZATION.

In accordance with the conclusions of the Utilization Conference
above mentioned, and in line with the suggestion of the Forester of
this Commission previously in charge of Utilization, it was decided
to try such local work at one or two points in this State, the work
being under direction of the General Superintendent. The first
place selected was in the vicinity of West Chester, Chester county.
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The local market for various chestnut products was thoroughly ex
ploited to determine what amount could be taken care of in local
consumption, and afterwards it was determined so far as possible,
how much of the surplus could be disposed of at more distant mar·
kets. The results of the work have been very interesting, and bid
fair to solve largely the entire problem of utilization.

RESULTS OF THE LOCAL WORK.

In the short time that has been given to this work, up to the date
of closing, remarkable progress has been made, as the following
8tatement shows:-

(1 )-Careful estimates of timber were made of 14 tracts, in the
vicinity, ranging in size from 2 to 26 acres each.

(2)-Various satisfactory interviews were obtained with the tim·
bel' owners, and in this connection, it was found that there has been
much change in the sentiment of owners, favorable to a rapid dis
posal of blighted chestnut.

(3)-All local timber operators were interviewed.
(4)-It was found that the owners themselves could use a lar,ge

amount of their own timber for fencing.
(5)-Lists of buyers of chestnut products were obtained at West

,Chester. Downingtown and vicinity, and along the Pennsylvania
Railroad main line.

. (6)-After getting the confidence of timber owners, they were
quite willing to place the disposal of their chestnut wholly in the
hands of Commission employees.

(7)-One thousand ties were sold to a street railway company,
and orders were expected for 5,000 more.

(B)-Arrangements were made for installing a saw mill in the
area.

(9)-At the time of closing the work, efforts were being made
to obtain 20,000 poles for a firm in New Jersey.

DIFFICULTY OF OBTAINING I..ABOR.

In the particular local work above referred to, the difficulty of
obtaining labor was encountered, as in all other cases of work of
this kind. Here again, however, the Commission employes were
able to aid timber owners and operators greatly by obtaining hands
from a distance, until finally eight different timber owners were
on the waiting liflt to use wood-cutters who had been imported
through our efforts.
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WORK IN OTHER LOCALITIES.

No doubt results similar to those mentioned above could be ob
tained in the same way in other localities. Such work was suc
cessful in Lebanon County, to the extent of being able to locate ten
different portable saw mills in active work in that county inside
of one month.

DETERIORATION EXPERIMENTS.

An experiment, probably the first of its kind, has been installed
by this Commission in co-operation with the United States Forest
Service, at Mt. Gretna, Lebanon County, Pennsylvania, to deter
mine accurately the effect of the chestnut blight on the quality of
chestnut wood products, and upon the durability of such products.
Chestnut telephone poles, some di~sed and some from healthy
wood, have been set. Thirty standard railroad ties, plj.l'tly dis
eased, and partly not, were placed in a siding of the Cornwall &
Lebanon Railroad. A fence was made with mortised posts and
rails, some of them from diseased trees, and others fro~ healthy
trees. To determine the direct effect of blight lesions in telephone
poles, cross arms were placed through these lesions; also some
fence posts were set with lesions at the ground line. The complete
results of this experiment will not be possible for several years, but
it was expected to take records at regular intervals each year.

CHESTNUT EXTRACT CHIPS FOR PAPER PULP.

Spent extract chips from blighted chestnut wood which had been
run through the leaches of a tannin extract company, were sent to
the U. '13. Forest Products IJaboratory at Madison, Wisconsin, where
experiments are being carried on to determine whether or not these
chips can be used in the manufacture of paper pulp.

TESTS IN CO-OPERATION WITH MANUFACTURERS.

In connection with the above mentioned experiment, an attempt
has been made to make similar tests in a practical way through c0

operation with manufacturers. A 'small shipment of ,chestnut
chips was made to a company in New York State, to test its value
for the manufacture of plaster board. A similar shipment was
made to a company in Ohio which manufacturers special machin
ery for reducing wood, the idea being to test these chips for the
production of paper pulp.



51

BLIGHTED WOOD NOT INJURED.

Careful studies to date have shown decidedly that blighted chest
nut is injured very slightly, if at all, for use as lumber. The
blight lesions extend to only a fraction of an inch below the bark,
and even this portion is taken off in the slabs. To illustrate this
fact, small hand samples of blighted chestnut in board shape, have
been prepared and distributed to different chestnut users through
out the State.

KINDLING AND FUEL TESTS.

There has always been considerable prejudice against the use of
chestnut for fuel, and investigations have shown that most likely
this prejudice is to a large extent unwarranted. It was intended
therefore~ at the time of closing our work, to make practical tests
of chestnut for kindling, in comparison with the common kindling
-oOOs now in the market.

MOVEMENT OF CORDWOOD.

The movement of cordwood under the special reduced tariff has
made an excellent beginning. Several hundred cords have already
been shipped, and a number of parties were preparing to ship large
amounts when our inspection work ceased. The discontinuance of
this inspection work will be a financial disadvantage to many tim
ber owners, who were expecting to take advantage of the special
tariff, unless some arrangement can be made to continue such in
spection under other auspices..

CO-OPERATION WITH THE U. S. FOREST SERVICE.

A list of pole and tie dealers has been furnished by the U. S. For
est Service. This list is being combined with a corresponding list
of wood-cutters prepared by this Commission, the whole to be
made out in duplicate, which will be of great use for future work
ers in·utilization in this State.

DEMONSTRATION WORK.

The demonstration and lecture work has continued in charge o!
Mr. Keller E. Rockey.
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LECTURES.

The subjects of lectures include every matter of interest concern·
ing the chestnut blight. At intervals, parties engaged in other
lines of operation of the Commission have lectured on topics relat
ing to the particular work they were doing. The most of the lec
tures were given under the supervision of the State Farmers' Insti
tute management. The lecturers were as a rule, supervisors of the
territory in which the lecture was given, and were, therefore, fully
able to give the audience news of the latest local developments,
and much valuable information.

Besides farmers' institute lectures, addresses were made at sev
eral normal schools, before county fruit growers' associations, at
the meeting of the Northern Nut Growers' Association, and also at
various meetings of botanical societies, civic clubs, and in colleges
and schools.

CHESTNUT BLIGHT EXHIBITS.

Exhibits of specimens and illustrations showing in various ways
the operations of this Commission have been installed in the Car·
negie Museum, at Pittsburgh, and in the State Museum, in Harris
burg. An unusually large exhibit has been started for the Com
mercial Museum, Philadelphia, and it was planned to make an ex
hibit at the Everhart Museum, at Scranton. An excellent display
showing the work of the Commission was made in connection with
the State Forestry Exposition, at Horticultural Hall, Philadelphia,
in May. Much interest was shown in this exhibit by people from
all over the State. Many minor exhibits have been made in con
nection with farmers' meetings at various places.

DISTRIBUTION OF SPECIMENS.

Several hundred small boxes of specimens of disinfected bark
showing the chestnut blight were sent to various addresses all
over the State, to be placed on exhibition in high schools and other
public places. Photographs accompanied this material to add to
its interest and practical value.

FIELD DEMONSTRATION.

Very often in connection with the lectures, particularly at farm
ers' institutes, the lecturers demonstrated the actual field work of
the Commission in neighboring forest tracts, explaining the nature
of the disease, the manner of removal, Ranitation, and methods of
tree surgery.
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CO-OPERATION OF THE PRESS.

In connection with the \'ast amount of ueUve labor performed
in field work, pathological research work, chemical and insect investi
gations, etc., in the effort to control the chestnut tree blight, the press
of Pennsylvania proved a most valuable ally in constantly acquainting
timber owners and the public in general with the symptoms and
characteristics of this comparatively new, but extremely destructive
tree pest

The native chestnut tree is properly regarded as the best forest
tree remaining in a large quantity in Pennsylvania. The presence
of the deadly chestnut tree bark disease throughout eastern and
central Pennsylvania counties, and the actual and immediate neces
sity for a concerted and active warfare against this parasitic disease
in order to prevent the threatened total extermination of the chestnut
tree in the Keystone State, naturally awakened the editorial fra
ternity and other advocates of forest conservation to the great im
portance of aiding in the fight to control and eradicate the dis
ease.

It is a~mitted by scientific authorities that had the necessary work
towards stamping out the blight been inaugurated by other states
at the proper period, Pennsylvania's extraordinarily heavy loss could
have been confined to a minimum. It is believed however, that the
Commonwealth has already sustained a loss through the partial
destruction of chestnut, aggregating a total of $70,000,000, of which
enormous amount Eastern Pennsylvania timber owners suffered the
heaviest burden. The probervial "ounce of prevention" was sadly
ignored, and hence, the deplorable conditions that rapidly followed
this costly neglect of duty. Although the Keystone State has ceased
its activities in its efforts to save this invaluable species of trees
from destruction, the National Department of Agriculture and a
dozen other states are continuing the work with renewed energy, con
fidently believing that the interests of timber owners and the public
in ~eneral deserved Ruch recognition and protection. Many tax
payers who were compelled to wage warfare against the spread of
the blight at their personal expense report gratifying results, thus
again demonstrating that by prompt action and thorough work,
the parasite might have been controlled and these extraordinary
heavy financial losses averted.
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Oliver D. Schock, Assistant Superintendent, was in charge of this
important publicity department. Grateful acknowledgments are due
to the newspaper editors for their continued and liberal co-operation.
It is equally gratifying to know that there Wl\S but little, if any
unfavorable criticism by the press of the entire State of the methods
pursued by the Commission in combating the blight.
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OBSERVATIONS ON SANITATION CU'l'TING IN·
CONTROLLING THE CHESTNUT BLlGHT

IN PENNSYLVANIA.

By SAMUEL B. DETWILER,

GENERAL SUPERINTENDENT OF THE PENNSYLVANIA CHESTNUT
TREE BLIGHT COMMISSION.

INTRODUCTION.

In view of the continued rapid spread of the chestnut blight, and
the great damage sustained through this relentless parasite, it is
important at the present time to have more complete information
on the possibility of controlling its spread. It is now an estab
lished fact that the disease exists in China, and that it was probably
introduced irrto America from the Orient. This disposes of the
theory that the blight is caused by a native fungus, originally a
saprophyte or weak parasite, which gained vigor, or appeared to
gain vigor because of the decadence of the native chestnut trees
from the effects of drouth and winter injury. It is evident that
it would be difficult, if not impossible, to control a native fungus of
wide dissemination, with predisposing factors in its favor. But
even the most severe critics have acknowledged that foreign origin
of the parasite affords "at least some basis for the fight for con
trol."·

HOW THE BLIGHT ~PREADS.

The pathological investigations of the Commission have shown
that wind, water (rain), and birds are the principal agencies in dis
seminating the blight. A single spore thread may produce from
100,000,000 to 200,000,000 pycnospores, and even a small canker
produces dozens of spore threads in a season. A single perithecium
has been observed to eject ascospores almost continuously for a
period of 26 days, at the rate of 4.7 spores per second. Insects as
sist by making wounds through which the spores of the fungus en
ter the bark, and also, to some extent, by distributing the spores
locally. The ejection of ascospores into the air following rain, and
the washing of pycnospores down the trunks and into the soil dur
ing rain, appear to be the principal agencies in spreading the dis
ease. Birds have been proved to carry spores in great numbers,
and undoubtedly are responsible for a certain proportion of infec
tions, at least, of advance infections.

·C1lnton, G. P. Selpnce 16: pp. 9O'I-9U, Dee. fT, 11112.
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ever, it is evident from a large number of observations, that such
centers develop under any surface conditions favorable to the growth
of chestnut. They are found on well drained gravel slopes, dry
knolls, steep rock slopes, and in low fertile flats.

The spread of the blight seems more rapid in young coppice
growth of nearly pure chestnut, than in a chestnut stand of large
trees. Tn old stands the percentage of infected trees decreases
abruptly from the infection center outward. Often, a distance of
twenty rods will take one from an area of 40-50 per cent. infec
tion to a zone of one-fourth per cent. and beyond that no infection
may be found. In coppice growth the decrease is more gradual and
a zone showing less than 8-10 per cent. infection can seldom be
found on a tract with an infection center. The abundance of bast
miner galleries in the bark of young smooth-barked chestnuts prob
ably explains the wide and even distribution of the blight in such
stands.

The importance of wind as an agent in disseminating blight can·
not be positively stated, but from observations made in this locality
there seems more evidence favoring wind distribution than any
other factor. The result of a large number of comparative observa
tions show that:-

1. A large number of infections are in wounds made by cicadas
and are usually uniformly distributed around a blight center.

2. New infections are generally scattered through areas of young
shoots growing up after fire.

3. Freshly cut stumps with their new sprouts show a high per
cent. of infection even where the surrounding woodland is little
affected.

4. Trees standing in exposed places, such as isolated trees in
Wlds, and trees along southern edges of timber tracts, show a high
per cent. of infection.

Very little can be said about birds as carriers of blight. Numer
ous scattered spots of infection show signs of having been started
by bird distribution. However, the observations gave little
reliable evidence on this point. Many spots have a large, dead
topped tree standing near the center. Often these trees have been
infected on ·the lower branches, longer than any of the surrounding
trees. The dead, snaggy tops show no evidence of death from
blight. There is reason to believe that birds were attracted by the
open snag and carried the spores which later started the infec
tions in the lower branches.

This locality furnishes numerous opportunities for comparing
the percentage of infected trees on the north and south slopes. The
stand of chestnut is similar on the two slopes. The results of de
tailed examinations show that there is more blight on the south
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slopes. Also, many of the woodlots show a higher per cent. of infec
tion on the southern borders. To strengthen these observations
several miles of the Blue Ridge, (lying north of the Mahoning Val
ley, and not included in the area studied), were also worked over,
(Fig. 2.) This ridge is higher than any other within the limits of area
studied, and shows the typical high percentage of blight on the
south slopes, up to the summit. Immediately across the summit,
northward, the number of blighted trees decreases. However, at the
base of the north slope in almost pure chestnut, it increases but does
not average more than 60 per cent. of the amount of infection at
the base along the south side. There is a general decrease in the
amount of infection on each successive ridge to the north.

There are distinct differences in the moisture conditions in this
region. The stream valleys often have 8 clay loam soil too heavy
and moist to support chestnut. We find all variations in soil and
moisture from these valleys to the dry, rugged ridges where chest
nut oak and scrub oak form most of the stand. The amount of in
fection apparently does not depend on soil moisture, 'as is shown by
the percentages on the infection map. Tracts lying in the valleys
Rhow similar percentages of infection to those on higher ground.
The theory that chestnut trees growing on or near limestone soils
are resistant to blight iR not supported by these observations. A
belt of limestone borders Lizard Creek Valley on the south, and the
per cent. of infection is as high in that region as elsewhere. In
fection centers have been found near limestone quarries, where the
l'OOts of the chestnut penetrated to bed rock.

INFF.JCTTON POINTERS.

1. Each successive ridge shows a decrease in the number of old
infections, from the Blue Ridge northward.

2. There is more blight along the south slopes than on the ad
jacent north slopes.

3. Recently cut stumps with their sprouts show a high per cent.
of infection even where adjacent tr~cts are clear of blight.

4. Centers of infection are fonnd under all conditions. Slope,
exposure, drainage, rock formation, and fertility of the soil seem
to have no relation to origin of infections.

5. A large nnmher of infections one and two years old began in
wounds made by cicadas in 1911.

6. 'Wind appears to be the most important factor in the dis
!lemination of the blight. Birds may be factors as carriers of the
original infecting Rporelil, but 'cannot be hla med for the local diH
tribution of the blight around nn infection center. This distribu-



68

tion is very uniform, whkh presumably would not be the case had
birds been the principal carriers of the disease. In young cop
pice growth much wounded by cicadas, the wounds on the twigs are
the chief points of entrance for the disease. Results of accurate
counting show that on certain tracts 80 to 90 per cent. of new in
fections began in such wounds made by the 17-year cicadas during
their invasion o! 1911. Manv new infections :"Ire at and near the
bases of young sprouts, and tllere is little caU8C to believe that these
were due to birds, since they are utlually about the same age and
at points that birds are not likely t. frequent. Also, this condi
tion exists on exposed north slopes little visited by biI'ds. The
most plausible explanation seems to lie in the hypothesis of wind
dissemination. This explains the numerous infections fltarting in
cicada stings; also the rapid spread over a tract of young sprouts;
the common occurrence of new infections on trees standing alone,
in exposed places. The greater quantity of infection on south
~lopes appears to be due to the fact that the prevailing winds are
southerly and easterly dnring the periods when ascosporefl are ex·
truded in greatest numbers.

STUDY OF BLIGHT OONDITIOXS ON TOPTON MOUNTAIN,
BERKS COUNTY.

The highest point of this mountain rises about 600 feet above
thl' base, the summit being l,2HO feet above sea level. The long
axis of the ridge runs about 15 degrees north of east, the east end
of the ridge terminating abruptly. The area studied comprises
about 2,000 acres, about 600 of which are cleared, and the balance
bears a dense stand of timber which is mainly coppice growth be
tween 10 and 25 years old. On the summit, and the upper and
middle slopes, chestnut is the predominating species, forming 80
til 90 per cent. of the stand. Below this is a zone in which chestnut
and chestnut oak constitute the stand in about equal proportions.
At the base of the mountain there is a narrow, irregular belt of
tulip, butternut, red oak, and ash, with a very low per cent. of
chestnut.

Strips four rods wide were run north and south across the moun·
tain, and also in an east and west direction over the top and along
the sides. Observations were made of all the chestnut trees on
each strip acre. In this way the tract was gridironed, and a fairly
comprehensive idea obtained of the relative amount of blight in
the various portions of it. (Fig. 3).

The infection nowhere runs less than 3 per cent., and it was im
possible to find an acre with less than this amount of blight on it.



Sketch map of Topton Mountain, Berka County, Pennsylvania, giving a comparison of percentages or nlichtedchestnut.

By J. Wesley Sitler, July, 1913.
Scale 2.75 inches-l mile.
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6 - blight center, upper figure is per cent. of infection on an area within 50 feet radius or more of the Cl'nter.
6-yr Lower figure 18 the approximate age of the original infection.
24,3 [ler cent. of infection on one strip Iicre.
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On most of the ridge the percentage of diseased chestnut runs
from 17 to 30 per cent., although tlif're are spots where it is mnch
higher. The centers of infection are not confined to any charRe ler
istic slope or environment. Generally, the blight has spread over
larger areas on the summit and south slope than on the north
slope. The centers along the south slope and ~mit show more
trees killed by the blight than those of any other part of the moun
tain. This is doubtless due to a more rapid spread of the blight
in these situations. Scattered dead trees are less common along
the north slope than elsewhere; however, several centers contain·
ing a dozen or more large trees entirely killed are found on the
north slope.

The blight is so uniformly distributed between the centers that
it was difficult to determine the facts relative to the dissemination
of the disease by wind. However, most of the infected areag Rhow
R wider zone of distribution east and north of the infection center,
giving the areas of thick infection an egg-8haped outline, with the
oldest infections nearest to the weMtern boundary. No definite in
formation was obtained on this tract concerning the part played by
birds as disseminators of the disease.

The south slope of the ridge is more dry and barren than the
north slope. The only springs found there are near the eastern end
of the ridge, and a few small springs are scattered along the lower
portions of the south slope, but these are below the zone of chest
nut growth. The north slope is a more gradual incline, and there
are numerous shallow dips resembling miniature gullies. Some of
these are moist enough to support alder bushes and several species
of moisture loving ferns; also trees of the lowland types, such as
tulip and maple, are quite common in these depressions. Most of
these dips contain springs, but not all of them; however, there al e
numerous small springs scattered all along the north slope of the
ridge. Most of these are well down toward the base, but several
are well up toward the summit. So far as could be ascertained,
no relation exists between the thickly infected areas and moisture
conditions.

The data collected lead to the belief that the infection is dis
tributed without any regard to elevation. For instance, along the
base of the north slope high percentages of infection are found.
Rimilarly. an increase in the percentage of blight is found half-way
toward the summit. While the summit seems to support more in
fection than any other portion of the mountain, there is no reason
to suppose that this is due to elevation. The stand here is almost
pure young chestnut coppice, and the conditions appear to be more
favorable to the rapid spread of the disease in such stands. The
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base of the south slope supports coppice growth similar to that
found at the summit, and here the per cent. of infection compares
"ery closely with that along the summit.

RESULT OF OBSERVATIONS.

No definite cauSe for the areas of high and low per cent. of in
fection was determined. The highest percentages of ,infection are
found on the summit and on the south slope of the ridge. Al80
this portion of the area supports more old infection than any other
part of the mountain. In part, this may be due to the higher per
centage of chestnut on the summit and south slope, and to the
fact that most of it is young coppice. Such stands appear very
susceptible to the disease. The theory that varying chemical ele
ments, derived from the rock strata, affect the amount of infection
is not supported by any evidence gathered in this work, for on the
three general rock formations of this tract, as well as along the
edge of the adjacent limestone, high and low per cents. of infection
seem equally common. No evidence sheds any light upon the be
lief that the distribution of disease is along any definite compass
direction. If there is any proof at all toward this end, it lies in the
fact that infections on the south are more uniformly distributed
than on the north. It is probably true that the advance infections
came from the south and crossed the mountain northward, but areas
of thick infection are not confined to any character of topography,
slope, or elevation.

The accompanying maps give in detail the percentages of blight
found in the Mahoning Valley and Topton Mountain areas.

RATE OF INCREASE OF BLIGHT IN EASTERN PENNSYL
VANIA.

The southeastern corner of the State has a higher percentage ot
infection than any other portion of the State. The rapid increase of
the blight is well shown in this section by the record of 1,637 trees on
tracts in the vicinity of Philadelphia, which were examined tor
blight in October and November, 1910, December, 1912, and Au
gust, 1913. In 1910, 31 per cent. of these trees were infected with
the blight, and 29 per cent. were doubtful. In 1912, 79 per cent.
were infected, and in 1913, 88 per cent. If we include the 29 per
cent. doubtful trees with the 31 per cent. certainly infected in 1910,
the total becomes 60 per cent. This makes the annual increase in
infection approximate 10 per cent. per annum. In this connection
it is interesting to note that on the du Pont estate at Kennett
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Square, Pa., where tree surgery methods, supplemented by spray
ing with Bord~ux mixture, have been in use for the past two years,
the progress of the blight has been materially delayed. Mr. R. E.
Wheeler, forester for the estate, believes that these methods will
save the trees under treatment for at least five years more, and
probably for a much longer time.

Tree surgery without spraying has had little effect in delayiug
the progress of the blight after it attacks a tree. In a large orchard
of Paragon chestnuts, in Northumberland County, in a block of
9,612 trees, 4 to 15 years old, ~oroughly examined in the winter of
1911-12, 194 infected trees were found, (2 per cent. infection), 103 of
which were. so badly diseased that they were cut out and burned, and
91 trees were treated by surgical methods. In the winter of 1912-1913,
this same block was again carefully gone over, and 1,064 infected
trees were found, (11.2 per cent. infection), 325 of which were
marked for removal, and the balance for surgical treatment. The
rate of increase in this case was over 500 per cent

INFECTION CENTERS ON THE ADVANCE LINE.

In applying sanitation measures for the control of the blight, it
is not practicable to use tree surgery methods and spraying, (ex
cept possibly in orchards), but only to cut out bodily every infected
tree and to sterilize the stumps. When the blight is generally dis
tributed through a region, as is the case in southeastern Pennsyl
vania, it is manifestly impossible to eradicate the disease by sani
tation methods without also practically eradicating the host. A
detailed study of spot infections as they occur on the western ad
vance line of the disease is therefore of more interest than the con
ditions which exist in the generally infected territory.

On the advance line, as in the eastern part of the State, there is
no rule for the 'lo~ation of an infection center, nor is there any
rule as to the part of the tree which is attacked first by the dis
ease. It is true, however, that on the western advance line more
infections occur on isolated trees and on the edges of timber tracts
than elsewhere, and that the majority of infections first appear in
the tops of trees. Likewise, in its spread from tree to tree around
a center, the blight shows no general rule, except that the trees im
mediately adjoining a primary infected tree are most apt to show
the first secondary infection. The following tabulation gives the
details of 175 infected trees in a spot infection of 271 trees, lo
cated at Orbisonia, Huntingdon County, Pennsylvania, studied in
1911 by Mr. R. C. Walton.



TABLE I.

DETAILS OF INFECTION AT ORBISONIA, PA.
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The most important practical point in the study of spot infec
tions, however, is the location of the secondary diseased trees with
reference to the original center of infection. Where a careful study
has been made, it has always been apparent that the disease spreads
hom an original center of one or two trees to trees in the immediate
vicinity, as illustrated in the accompanying diagram, which is an
f.'xample of a typical small spot infection, (Fig. 4).

PROCEDURE IN ERADICATING SPOT INFEC
TIONS.

SCOUTING.

The principal obstaCle met in applying sanitation methods for
the control of the chestnut blight is the high cost of locating spot
infections. The cause of this lies in the great extent of territory
which must be covered, and difficulty in securing competent and
reliable scouts at reasonable salaries. Experience has proved, how
ever, that thorough scouting can be done at a moderate cost under
efficient supervision. Rapidity and efficiency in scouting vary with
the size and density of the stand, the proportion of chestnut, the
topography and location of the tract, and the prevalence of blight.
The records of the Chestnut Tree Blight Commission show that
between October 3 and June 30, 1913, it required 11,651 days of
llluor to scout 738,881 acres of timber, notify timber owners of in
ftortions found, and supervise the work of removal. This is at the
ratp of 63.41 acres per man per day, with the average of 2.07. in
fed ions found, and 1.49 infections removed per man per day. The
aver,lge dar. (not including time consumed in going to and re
turniug fro.l! work), consisted of 8.2 hours spent in the field, .4
hom'lolllt Oll uccount of rain, and .4 hour lost on account of sickness
and lea,·e. With thoroughly ~perienced and practical men under
competent Cl'ew leaders, an average of 100 acres or more pel' day
ran be covered, unless the spot infections are very large and numer
ous. In thick infection, one man can make thorough tree to tree
examinations of frOID 2 to 5 acres, depending on the character of
the timber. Howevel', on the basis of past experience, it appears to
be more practi('al and economical to locate the boundaries of the
spot infection, and eliminate all of the chestnut trees within and
immediately adjo~ning the spot infection, instead of eradicating
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only the diseased trees. This plan reduces the amount of tree to
tree inspection required, and one man should be able to scout at
least 50 acres per day, even when spot infections are numerous. It
has been found that a crew of two or more men can accomplish
more and obtain better results than in the case of men scouting
alone, except in a country where the woodlots are very small and
scattered,

In scouting, rapid and thorough work' depends upon the experi
('nee and capability of the crew leader. The size of the crew de
pends on the character of the timber to be scouted and the ability
of the crew leader to handle men. Except in a very heavily tim
bered area, three men constituting a crew will usually accomplish
more than a larger crew. There is an added advantage in a small
crew in that two or three men can find accommodations near to
their work where a larger number of men cannot, and must conse
quently spend more time on the road to and from work. In large
tracts of woodland, the best plan is to establish a camp as head
quarters for several crews. A camp is too expensive for a small
crew, but for a number of men it is economical, and has the ad
\'antage of keeping the men close to their work.

The tracts must be scouted systematically. The best plan is to
go back and forth parallel to the backbone of the ridges, each man
inspecting a strip 50 to 100 feet wide. In large bodies of timber
four or five men can work together advantageously, each man being
separated by the distance best adapted to viewing all the trees in
the strip between himself and the men on either side of him. The
man on the outside marks the edge of the strip either by breaking
branches on the underbrush of species other than chestnut, or by
marking tree trunks with yellow lumber crayon. Unless eradicated
as found, diseased trees are located by pacing to the strip boundary
at right angles and marking a tree on the line with crayon to indi
cate the location of the diseased tree. If a cutting-out crew closely
follows the scouting crew, there is less waste of time and effort
than where the scouting crew attempts to eradicate the infections
as found, unless infections are very few and limited to single trees.
With the cutting-out crew following the scouting crew, there is the
additional advantage that they may locate diseased trees missed
by the first crew.

The greatest aid to efficient scouting is a pair of good field glasses.
They often make it unnecessary to climb doubtful trees, and are of
further usefulness in the hands of an experienced scout, because
they enable him to locate many diseased trees from a high point of
land or from tree tops. In such cases compass sights are taken on
the diseased trees, and an assistant is dispatched to locate them.
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Thorough scouting for the blight is DPcesslIry.
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Such scouting, however, canno' entirely take the place of more
detailed examination.

It has also been demonstrated that more and better work in
scouting can be done in the fall and winter, after the leaves have
fallen. In August and September the majority of new infections
become plainly visible on isolated trees, bnt in dense woods the
foliage makes it diftlcult to locate small infections. After the
leaves have fallen, however, more light is admitted, and a scout can
see for comparatively long distances t~T'ough the bare tops, even
in dense woods. The dead leaves on giJ'dled branches are conspicu
ous throughout the winter and early spring, and where cankers
have not yet girdled the parts, the increased light makes them
much more ,1rominent than in summer. Winter scouting has the
disadvantag of fewer hours of daylight and occasional loss of a
day or twon acount of snow storms that tend to hide the cankers
on the trUJ g and branches. If the snow becomes very deep it is
not easv' examine the bases of the trees sufficiently, and the snow
also gt.. . interferes with the proper treatment of the blighted
trees.

In the work done by the Commission, the law required that the
owner of diseased trees be notified to remove them within 20 days.
A map or written description giving the location of the diseased
trees on the tract, was also required by law. On private land the
scouts kept field notes on the location of all diseased trees, blazed
each tree to the wood and marked a serial number on it with black
lumber crayon; on the side opposite from the blaze, a yellow manila
tag was attached to the tree. These tags bore a printed notifica
tion that the tree to which one was attached must be cut in 20
days, with directions for treatment and a warning against starting
forest fires; they also bore the serial number of the tree, the name
of the scout, and the date when attached. In this way the trees
were easily identified later when approached from any direction,
and by means of the "location sheet" giving the direction and dis
tance of each diseased tree from some fixed point, it was not dif·
ficult to find the trees. The "location sheet" was made out in dupli.
eate, Qne copy being handed to the owner of the tract, with a writ
ten reqUE!'St to remove the trees within the 20 days granted by law.
The duplicate copy was sent to the field oftlce, the scout retaining
his note book. Some system of this sort is necessary when the cut
ting out is not done by the scouting force, but it is cumbersome
and very expensive. Frequently, it required more time to fulfill the
requirempnt of the law than would have been necessary to treat prop
erly t~e diseased trees on a tract. Much time was consumed also
in very detailed inspection of the trees around a blight center, 80
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that apparently healthy trees would not be cut, since ~he law pro
vided that healthy trees ordered to be cut, must be paid for. Not
only was this very detailed scouting a waste of time in the light of
recent investiKations, but it resulted in decreased eftlciency of con
trol because so many of the trees permitted to remain, in reality
were infected. Although no disease could be fou lld on them at the
time, the disease developed fully after the spot was treated, neces
sitating several re-examinations before all infections could be re
moved.

METHOD OF ERADICATING A SPOT INFECTION.

There are many points to be observed in removing diseased trees
in spot infections, if the disease is to be permanently wiped out. The
main point to keep in mind is the fact that the fungus propagates it
self more readily 8.S a saprophyte than as a parasite, so that un
peeled logs, strips of healthy bark and chips from diseased trees or
nearby healthy ones, if left in the woods, are almost certain to be
come infected. The principal object is to do the work in a thor
oughly sanitary manner at a reasonable cost. An experienced man
acquired "tricks of the trade" that enabled him to do the work much
more thoroughly and in less time than an inexperienced hand can
do even a poor job. Great care was necessary in supervising the
work of removal carried on by the individual owners, since each
spot infection practically meant training a new man to do the work,
and unless an experienced man was constantly on the spot, the
work would seldom be done properly. On State forest reserves
and in cases of forced removals, the work was done by employees
of the Commission, and it was found that it was done at less cost
and much more effectively than was usually the case elsewhere.

The removal of an infected tree is best done as follows: First:
Where the ground beneath the tree is covered with a dense growth
of brush, this growth should be Cleared away so that the chips and
branches may be easily picked up. Small chestnut or chinquapin
trees or spronts should be cut flush with the surface of the ground
and the tops burned.

The stump should be made as low as p088ible. The bark should
be flrst removed from the lower 3 or 4 feet of the trunk to an inch
or more below the surface of the soil. If felled by sawing, peeling
may be done after the tree has been cut down. Duri:n.g the fall and
winter the bark is diftlcult to remove, and if the stumps are cut
low, it is easier and cheaper to split off the sap wood arid attached
bark with an axe. In any case the stump and all expoaed roota
must be cleared of every particle of bark, and all bark removed
must be carefully collected and burned.
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After the tree is felled, all portions above the stump which show
mycelium or pustules of the blight must be peeled of bark or the
entire piece cut out. This diseased material, the brush from the
tops, the bark, and portions of the felled chestnut trees which are
not peeled and which it is not intended to utilize must be burned.

After the stump is peeled, if fire can be made over it without
injuring the surrounding trees, and without danger of forest fires,
the brush and refuse is best piled over the stump and burned. The
fire must entirely consume or deeply char all of the material; no
uncharred ends of branches and small twigs can be allowed to re
main without grave chances of reinfection. If it is impossible to
make the fire over the stump without injuring the surrounding
trees, the sides and top of the stump and exposed roots should be
thoroughly coated with creosote.

Portions of infected trees which 'Show no evidence of the bligh I
filhould not be permitted to lie unpeeled in the woods over twenty
days, but may be safely handled and shipped with the bark on, if
shipped as soon as cut. If the logs from the diseased trees are not
removed from the woods within tweuty days from the time the trees
are felled, they should be peeled and the bark burned, or else the
entire trees burned. Wood from diseased trees to be used where
exposed to the weather must be peeled, or the fruiting bodies are
almost sure to appear on the dead bark and become a source of in
fection. Fire wood, if kept under dry cover, need not be peeled.

One of the most important time saving items is to peel the lower
portion of the tree before felling, and it ia still more important to
cut the stumps as low as possible. Bark remaining between but·
tresses and deep crevices of stumps can be removed very readily
by chipping down from a position directly over the low stump,
which is not possible in the case of high stumps. A rake and a
large coal-burner's basket included among the tools used in burn
ing, are very useful in cleaning the chips from the ground. Before
starting the fire, all the leaves and debris for a considerable dis
tance around the place where the rnaterial is to be burned should
be raked into a pile on which the fire is started. The bark and
small particles of wood are raked together as soon 8.8 the brush is
piled, iustead of waiting until all the tops are burned. In this
way, no large quantity of leaves and fine rakings are left until the
end to smoulder for a great length of time before burning, and thus
increase the danger of forest fire.

All possible care should be taken to prevent injury to surrounding
chestnut trees and sprouts in felling the infected trees. Oltserva.
tion has shown that nearby trees are too frequently injured through
carelessness, and the wounds are very apt to be a point of reinfec-
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tion. Experience has also shown that unbarked stumpt! of blighted
trees and green tops which are permitted to lie for a month or two
on the ground are almost certain to become infected. The spores
germinate on the sappy surface of the stump, and the mycelium
grows downward through the cambium, and in the course of a
year or two reaches the sprouts which come up around the base of
the stump. In the case of the tops and particles of bark and wood,
the decaying bark appears to be a very favorable seed-bed for the
development of the spores that reach any portion of this material.

-It must be impressed on the workmen that the stumps must be peeled
clean, .and every particle of the diseased tree must be either burned
or utilized in such manner that no opportunity is given for the
saprophytic growth of the fungus.

It has been found that painting the thoroughly peeled stumps
with creosote is effective in keeping the stumps free from the
pycnidia of the blight fungus, but is not so desirable as hard burn
ing over the stumps. In an experimental cutting at Wildwood Park,
Harrisburg, 55 per cent. of burned stumps later showed blight,
while only 23 per cent. of the creosoted stumps showed any signs
of it. However, it is possible that in the future, many of the cre
osoted stumps will become diseased.

The results of an extensive experiment at Anderson Station, Mif
flin County, are given below. This experiment deals. with the ef
ficiency of burning over stumps as compared with croosoting
stumps. The stumps in Table II were peeled at various times dur
ing January, February, and March, 1913, and cold creosote ap
plied with a brush. The cost of creosote and labor of application
was approximately one-fifth of a cent for each six-inch stump, cut
low. The data given below are the result of an inspection of these
stumps made December 12, 1913.



Center lOf !;Ilot infl'ction lit ~t. ~llIr~··M. ]'llk County. PlI. This tree WIIS illfe('tC'd
at !l'lIMt (our years prior to thp time the picture was taken.
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TABLE II.

RESULTS OF CREOSOTING PEELED STUMPS.
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No pycnidia were found on wood of peeled stumps after creosot
ing, except in one case, where a large area of inner bark adhered
to the stump at time of creosoting, and later raised up, exposing an
untreated wood surface. The inner side of this bark and the uncre
osoted area of wood were covered with pycnidia. Creosote painted~

on thick bark at the base of stumps or on an exposed root does not
appear to hinder the growth of the fungus. Hence, since stumps
can be peeled but a very'short distance below the soil, especially in
winter, it is believed that croosoted stumps are more apt to have
infected sprouts after a few years than burned stumps. The dan
ger point is at the ground line, and exposed roots and the crotches
at the collar between roots are especially liable to have areas of
bark that are missed in peeling. If this bark becomes affected, it
brings the disease very close to the young spronts that spring np
around the stumps, and sooner or later causes infection.

6
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The stumps in Table III were burned in December, 1912. The
data given below are the result of an inspection made December
12,1913.

TABLE III.

RESULTS OF BURNING OVER PEELED STUMPS.
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One very heavily burned stump, cut close to ground, had an area
of diseased bark at crotch between roots, and a diseased sprout
(No. 27). The least charring was always in crotches between roots
at or near the 50illine. Heavily burned stumps have weak sprouts
or none, as a rule, about one stump out of twenty having no sprouts.
Creosoted stumps usually have more ana stronger sprouts than
burned stumps.

Creosoting is cheaper than burning over the stump, on account
of the labor saved. 'While it is apparently effective where the
peeling and creosoting are well done, burning Is safer, although
more expensive. A gallon of creosote costs about 115 cepts andwlll
treat from 50 to 100 medium sized (10"-15") stumps, varying
with the height of the stump and the temperature ot the air and



Heavily burned stump showing very few sprouts; also shows remnants of improperly burned tops, benring growth of
blight fungus, (on right).
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ereosote. The creosote may be profitably used where other trees
will be injured by fire or where there is great danger of starting
forest fires. Other methods of treating the stump have been tried,
~uch as spraying the stumps with crude oil or kerosene and then
burning them, after peeling. The stumps have also been buried
under a mound of soil through which the sprouts had to penetrate.
These treatments are less efficient and more expensive than creo
sote and cannot be recommended.

COST OF ERADICATION.

The cost of eradication will vary greatly according to the condi·
tions. If an average of 50 acres is srouted per day per man, at a
labor charge of '2.50 per day to include the cost of supervision, the
cost of scouting an acre is 5 cents. In a region of mu'ch blight, the
cost of efficient scouting will run four or five times this amount
unless the plan is adopted of determining only the edges of a spot
infection, and then cutting out all of the chestnut trees inside of
the area regardless of whether or not they show visible signs of
the blight. This seems to be the most sensible plan, since the re
sults of reinspection show that it is the trees inside of the edges
of the spot infection which in almost every case show reinfection.
It will save money not only in scouting, but in future control. On
the Pennypacker forest reserve in Perry County where the infec
tions were thickly scattered, the cost of scouting and removal in
1911 and 1912 on 1,620 acres was 73 cents per acre, or 52 ('ents per
diseased tree, and this is probably the lowest figure for which the
work can be done. The most expensive part of the work is the peel
ing of the stumps, and here a great deal can be saved by following
the proper methods. In a large spot infection, the cost can be
reduced considerably because of the concentration of the work. A
spot infection of 822 trees, ranging up to 18 inches in diameter on
the stump (average 6 inches) was cut out at a cost of '70.50 or
8.58 cents per tree. This included peeling not only the stumps, but
all merchantable portions of the trees, burning the brush, steriliz
ing the stumps, and cleaning up thoroughly. This cost, however,
does not include scouting, which in this case can be figured at 2
eents per tree. The total area of this spot was about three acres,
so that the total cost of scouting and eradication was approximately
'29.00 per acre. In all but very small spot 'infections, enough mao
terial is produced to pay for doing the work.

In Miftlin County, three men treated 2,341 clumps of six-year
old chestnut sprouts at an average cost of 20.3 cents per clump.
Each man averaged 15 clumps per day; cutting, peeling, cleaning



up and burning. were very carefully done at a cos{ of 16.3 cents
per clump. Scouting, creosoting, and loss of time from bad weather
cost an additional 4 cents per clump. The average acre contained
205 clumps of chestnut sprouts, with ·an average of 5 five-inch
sprouts per clump; 29 clumps per acre or 14 per cent. were dis
eased. The cost of thorough sanitation thus amounted to '5.89 per
acre. The average daily wage was '2.40, including the cost of
board and supervision.

EFFICIENCY OF THE CUTTING-OUT METHOD OF CONTROL.

To determine the efficiency of sanitation in controlling the dis
ease, a careful reinspection of 67 spot infections which had been
treated a year or more previous to the examination, was made in
the fall of 1913. The results of these investigations are shown in
the following tabulation:

TABLE IV.

RESULTS OBTAINED, IN ONE YEAR, IN CUTTING OUT 20
ADVANCE SPOT INFECTIONS OF CHESTNUT BLIGHT.
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TABLE V.

Results Obtained, in Two Years, in Cutting Out 35 Advanced Spot Infections of Chestnut Blight
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TABLE V.

Results Obtained in Two Years, in Cutting Out 35 Advanced Spot Infections of Chestnut Blight.-Continued.
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TABLE VI.
RESULTS OBTAINED IN CUTTING OUT 8 LARGE SPOT INFECTIONS OF CHESTNUT BLIGHT.
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NOTES OF RE-INSPECTION.

Over 60 spot infections located on the western advance line were
examined between August, 191;J, and February, 1914. The spots
were located in 7 counties on the extreme western advance line of
the disease, and also some distance back of this line. The cutting
out had been done by practically as mllny owners as there were
spots, under supervision of various field men, so· that the condi
tions were averaged in every way. The point which was brought
out most prominently by the re-examination was the fact that
where· the stumps were well peeled and thoroughly charred and
where the tops and refuse were well cleaned up and burned, and the
merchantable material promptly removed from the vicinity of the
spot infection, there was no reinfection of the stumps or sprouts
of the treated trees. Where the work was carelessly done, there
was more or less reinfection. However, there were exceptions in
both cases. In some cases where the work was done only fairly well
or even poorly, there was less infection than might naturally be
expected. In some other cases where the work was done as well
as it can be expected under field conditions, there was a consider
able reinfection. This variation is probably explained by other fac
tors which undoubtedly enter into the effectiveness of sanitation
cutting. Probably the age of the original infection center is one
factor governing the number of new infections which appear after
the first cutting out. If the original infection is still so young
that there is a comparatively small canker, or if the condition of
the growth has been unfavorable for the production of asCOSpOre8,
a small amount of new infection may be expected, since the wind
apparently distributes most of the infection to the surrounding
trees. On the other hand, if the diseased area of bark at the center
of an infection is large and has produced a great number of peri
thecia, and the climfftic renditions have been favorable for the
ejection of ascospores, a large number of incipient infections are
very apt to be left in the surrounding trees at the time of the first
removal cutting. .

Just how long after cutting it takes these incipient infections
to develop so that they can be detected in scouting depends on a
number of conditions, such as the location of the diseased area on
the tree and the height above ground where infection occurs, size
of the tree, season of the year and climatic conditions following
the occurrence of infection, location of the spot infection relative
to topography, etc. Probably the most important factor govern
ing the number of new infections after a removal cutting is the
character and quality of the man who scouted the area. Certain
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men have much better scouting ability than others, and in some of
the spots examined, at least, this factor alone is sufficient to account
largely for the conditions found on reinspection. However, even
the best scout cannot detect small twig infections in the tops of tall
trees before they have girdled the twigs, and, it is frequently very
easy to miss well developed cankers either at the base of large trees
when no fruiting bodies have been produced, or on the upper trunks
of tall trees before the tops have been girdled.

It was very noticeable that new infections appearing in a spot
where the original infection had been properly removed were al
most always within a short distance of the original infection. Prob
ably half of the new infections found, even after the second inspec
tion, were on trees that grew on the same stump or in the same tree
group as an original infected tree, and 90 per cent. of the newly
infected trees were so close that their tops interlocked or were di
rectly exposed to the tops of the previously infected trees. The ac
companying diagram illustrates the characteristic manner in which
new infection appears. In several cases the farthest infection as
noted in the tabulated data was an old infection which was missed
at the time of the first inspection, and which really constituted a
separated spot infection.

Blight spots in northern Pennsylvania seem to be smaller, more
widely scattered, and to spread less rapidly from the center than
spots in the southern part of the State. One reason for this may
be that there is, as a rule, a much lower percentage of chestnut
in the forest and the chestnut appears to be sounder and in better
health than much of the chestnut in the southern part of the State.
Further south along the advance line, greater injury is noticed
on young trees from the bast miner; damage from ice storms and
hail storms also appears to be greater. Another possible factor is
that the climate is warmer, and favorable to the copious formation '
aud ejection of ascospores over a louger period than in the northern
part of the Rtate. Another possible factor is differences in topo
graphy which favor the carrying of spores long distances along reg
ular "air lanes." This may be the explanation for lOng chains of
spot infections which occur along the lower edges of timber of the
long, forested ridges, and on benches half way up mountain sides.
This is put forth merely as a suggestion and not as a fact, although
there is some evidence to warrant a hypothesis of this kind. .

The results of the investigation show clearly that the chestnut
trees immediately within and adjoining a spot infection (say 25
feet beyond the outermost infected trees), should be cut out and
the stumps sterilized whether the trees appear to be infected at
the time the cutting is done, or not (Fig. 4). The investigation
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proves that these trees in the majority of cases will become infected
later on, and it means extra expense and less effective control to
wait until the infection appears. In very small spot infections or
even those of considerable size, it is believed that such treatment
will avoid a recurrence of the blight in the majority of cases. How
l'ver, to cut out these apparently healthy trees is not suftlcient; the
Hanitation work must be done as thoroughly as if the trees were dis
eased. Even though the merchantable portions are taken out of the
woods and the tops burned, the unpeeled sttJ.mps are very apt to
become infected, especially if nearby diseased trees have been eject
ing aRcospores. Four treated spot infections were examined which
proved this very conclusively. The following facts relative to these
~'pots are interesting:-

Spot 1. Five infected trees in Huntingdon County were treated.
in April, 1912, by digging up the trees, stumps and all, and burn
ing them in an open field. In March, 1913, the spot was reexamined
and three infected trees found. The stumps were peeled and the
tops burned, but not over the stumps. At the same time all of the
chestnut trees on a half acre surrounding the spot that were large
enough for fence posts were cut out, the tops burned and the rest
of the trees removed. The stumps were left unpeeled and in Janu
ary, 1914, 6 new infections were found on small saplings that re
mained after the cutting, and all but 4 out of 75 stumps from which
the bark was not peeled showed pycnidia on the cut surface of the
wood or bark, pustules in the dead bark on the side of the stump,
and usually, mycelium growing downward toward the base of the
stump through the live bark.

Spot No.2. Seven infected trees cut March, 1913; stumps well
peeled but not burned over. In January, 1914, 9 new infections
were found on adjoining trees and 50 new infections were found
on the stumps of healthy trees cut in close proximity to the spot
in March, 1913. These stumps were not peeled and the pustules
appeared in the bark on the side of the stump, and in many cases
Hhowed mycelium running through the live bark of the lower part
of the stump.

Spot No.•OJ. Seven trees cut June, 1912; stumps peeled and well
burned. March, 1913, 7 infections were cut out, the stumps poorly
peeled and not burned. At this time 17 healthy trees were cut
within a radius of 30 yards and the bark was not peeled from the
stumps. In January, 1914, no new infections had appeared on any
of the surrounding trees, but 8 of the stumps were infected.

Spot No.4. One infection cut July, 1912. Stumps peeled and
burned. In April, 1913, 16 new infections were found on stumps
cut at the time the original infection was removed and immediately
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surrounding the infected trees. These stumps were located as fol
lows: One stump 3 yards west of center; 3 stumps northwest of
center (farthest 35 yards); 3 stumps north of center (farthest 20
yards) ; 5 stumps northeast of center (farthest 12 yards) ; 2 stumps
east of center (farthest 3 yards); 2 stumps southeast of center
(farthest 8 yards); these stumps were peeled and not burned over.
In February, 1914, 4 additional infected stumps were found, the
farthest being 12 yards from the center.

East of the advance line sanitation has proved effective in hinder
ing the progress of the disease, but not in eradicating it. Inspec
tions made of a tract of blighted chestnut at Haverford, Pa., cut
in 1910 and the stumps peeled, but not burned, showed both in
1912 and 1913, that only about 20 per cent. of the stumps and
sprouts were reinfected. On a nearby tract where the trees were
cut at the same time and stumps left unpeeled, the reinfection was
approximately 80. per cent. At Hummelstown, Pa., on several acres
of diseased chestnut, cut in the winter in 1911-12, a portion of the
stumps were peeled and lightly burned. In the spring of 1913, 80
per cent. of the peeled stumps and 90 per cent. of the unpeeled
stumps were reinfected. The reasons for the high per cent. of re
infection was the fact that the peeled stumps were not well burned,
and the nearness of disease on trees in the adjoining woods and on
the adjoining unpeeled stumps. This is shown by the location of
the infection on the sprouts as folloWB~
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TABLE VII.

INFECTION ON SPROUTS AROUND STUMPS OF BLIGHTED
TREES CUT AT HUMMELSTOWN, PA.

PEELED STUMPS.

Stuml> Number.
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1
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o
t
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1
1
1

o
1
1
1
o•••••
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The investigation at Hummelstown shows that there is little
or no difference in the number and vigor of the sprouts produced
by peeled and unpeeled stumps. In many cases, the sprouts reached
a height of six feet or more in a single year's growth. The sprouts
from peeled stumps frequently spring from the roots, 2 to 4 inches
from the stump, and pu'sh through three inches or more of soil.
This will undoubtedly aid in keeping them free from disease, and
the new growth will be better rooted than ordinary stump sprouts.
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RECOMMENDATIONS.

It has been shown that with the less effective methods of cutting
ont spot infections used in the beginning of its work by the Penn
sylvania Chestnnt Tree Blight Commission, the amount of blight
bas been snbstantially reduced. It is reasonable to suppose that
much more efficient results will be obtained by using the methods
which have been developed by experience, and which are recom
mended in this report:

(1) Cutting out all chestnut trees inside the limits of a spot
infection, also immediately beyond, regardless of whether or not
they all show visible signs of the blight.

(2) Great care in peeling the stumps and in burning or removing
-from the woods all felled portions of the "treated trees.

(3) Thorough disinfection of the peeled stumps, preferably by
burning.

(4) A force of well-trained and experienced men to do both the
I>couting and sanitation cutting.

REGULATING SHIPMENTS OF CHESTNUT NUR
SERY STOCK.

The Commission issued the appended official regulations for the
better protection of buyers of chestnut nursery stock, and to aid
in the effort to prevent ~e spread of the chestnut tree bark disease.
So far as could be learned, the railway and other transportation
companies generally complied with these jnstructions, recognizing
their meaning and importance, knowing that diseased nursery stock
was a serious menace.

REGULATIONS RESPECTING CHESTNUT NURSERY STOCK;
ADOPTED BY THE CHESTNUT TREE BLIGHT COMMIS
SION, MARCH 4, 1913.

Whereas, It is found necessary to make certain regulations in
order to provide efficient and practical means. for the prevention,
control, and eradication of the chestnut tree blight; therefore, in
pursuance of the powers conferred by Act of Assembly, it is re
solved by this Commission that the following regulations be adopted,



and as occasion may arise, such other and further regulations, and
the altering or amending of the same, as it may seem necessary.

Regulation No. 1. Railroad companies, express companies, and
other common carriers must not accept for shipment, until further
notice; any chestnut nursery stock which does not bear the official
inspection tags of this Commission. Ohestnut nursery stock
shipped from without the State and intended for delivery within
the State not being accompanied by an official inspection tag issued
by the proper authorities of the State or Country wherein such
shipment originated; certifying apparent freedom from chestnut
blight, must be held at· a convenient place within the State, and
this Commission immediately notified. Every such shipment must
be retained in its original package, unopened, and must not be de
livered to the consignee until after an examination shall have been
made by an inspector representing this Commission, and then not
until the inspector shall have attached thereto the official inspector's
tag of this· Commission.

The official inspection tag of the Commission bears the ofticial
seal of the Pennsylvania Chestnut Tree Blight Commission, and
reads as follows:

COMMONWEALTH OF PENNSYLVANIA

The Commission for the Investigation and Control of the Chestnut
Tree Blight Disease in Pennsylvania.

CERTIFICATE OF INSPECTION

This is to Oertify tha~ the chestnut nursery stock to which this
certificate is ~ttached, nnder my supervision, was carefully ex·
amined, and at the time of shipment was found to be apparently
free from any infection by blight caused by the fungus DiapOf"the
parasitica. .

Dated 191 at Pa.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Inspector.

For the Chestnut T~ee Blight Com~on.

Each bundle, bale, or package of chestnut nursery stock shall
bear the above tag, imd in addition each tree shall have attached
thereto a numbered and signed tag of which the following is a copy:



Large sprouts ~rowillg IIround c-r~osoted chestnut stumps.
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COMMONWEALTH OF PENNSYLVANIA

The Commission For the Investigation and Control of the Chestnut
Tree Blight Disease in Pennsylvania.
Certificate of Single Tree Inspection.

Tree Number .
Thill is to Certify that the chestnut tree to which this tag is at·

tached, under my supervision, was carefully examined, and at the
time of shipment was found to be apparently free from any infection
by blight caused by the fungus Diaporthe pararitica.

Dated 191 at Pa.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Inspector.

Regulation No.2. No chestnut tree nursery stock shall be re
moved from any nursery or other place where the same may be grow·
ing, for the purpose of sale or shipment until said trees shall first
have been inspected by this Commission and the official inspection
tag attached thereto. "Removed" is here construed to mean the
final tying up into an original package, transporting from the
lJremises where grown, or offering same to a common carrier for
~hjpment.

Regulation No.3. All chestnut tree nursery stock intended for
Ifliic' or shipment must first be dipped into an approved fungicide
prior to delivery or shipment. The official inspection tag will not
be attached to stock unless first so treated.

Regulation No.4. All chestnut tree nursery stock found to be
infected with the chestnut bark fungus must be immediately de
stroyed. This regulation applies to diseased stock found at the
time of inspection for shipment,' and also to inspections in the
nursery before stock is marketed.

Regulation No.5. Nurserymen and common carriers, who, after
receiving notice of the above regulations, negligently or willfully
fail to refuse to be governed thereby, will, without further notice,
l1Iubject their chestnut stock and shipments to quarantine, which
will be maintained by this Commission. .
. All correspondence relative to nursery inspection should be ad

dressed to Dr. F. D. Heald, Pathologist, Zoology Building, Uni
versity of Pennsylvania, Philadelphia, Pa.

THE AMENDED CHESTNUT TREE BARK DISEASE ACT.

Tile work of the Chestnut Blight Commission waR suspenclerl not
because of the lack of a desire to proceed. 01' lark of onportnnit:v to
render most valuable services, but for rea!';onR Rtatf'O in tile If'ttf'1' at
the beginning of this report. While the legislation recognized the
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need of continuing active work of this character by providing for
a continuation of the Commission, it did not see its way clear to have
the work advance with that vigor which the Commission believed
necessary in order to achieve the most marked success.

The original Act of Assembly approved June 14, 1911, provided
that the Commission should continue operations for a period of three
years from the date of the approval of the Act. This period would
have expired by limitation, June 14, 1914:. To continue the Act
in force, and to provIde for a Commission to take up the work at
any time, should it be thought in the future desirable to do SO, the
original Act of Assembly was amended by extending the term of
the original Commission to a period of five years from the date of
their appointment, and to continue thereafter for so long, as in the

•judgment of the Governor, it might be necessary to have work done
in accordance with the terms of the law. This makes the Commission
a continuing one to be revived at the pleasure of the Governor. Sec
tion one, of foregoing Act, as amended· by the 1913 Legislature,
reads as follows:

"Section 1. Be. it enacted, etc., That a commission, to consist
of five members, to be appointed and commissioned by the Governor

.for a period of five years from the date of their appointment, and to
continue thereafter for such period as, in the judgment of the
Governor, may be necessary to enable them to complete the work to
be done under this Act, and to be called The Commission for the In
vestigation and Control of the Chestnut-Tree Blight Disease in Penn
sylvania, is hereby created; with power to ascertain, determine upon
and adopt the most efficient and practical means for the prevention,
control, and eradication of a disease of the chestnut tree, commonly
known as the chestnut-tree blight disease: and for this purpose, in
collaboration with the Departm~nt of Forestry, or otherwise, to
conduct scientific investigations into the nature and causes of such
disease and the means of preventing its introduction, continuance,
and spread; to establish, regulate, maintain, and enforce quarantine
against the introduction and spread of such disease; and, from time
to time, to adopt and prescribe such regulations and methods of pro
cedure as to it may seem necessary and proper for carrying into
effect the purpose of this Act, and exercising the powers and au
thority hereby conferred: Provided, That in the work of collabo
ration by the Commission with the Department of Forestry, saiel
Department may employ such means, and make detail of such men.
and do such other things, as may seem to be necessary or expedient
to accomplish the purpose of this Act. Provided further, That if
the fungus 'causing the aforesaid disease be found to attack other
species of trees, such trees shall be deemed to couie within the pur
view of this act."

OSee P. L. 1913, p.m.
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A BIBLIOGRAPHY OF THE CHESTNUT BARK
DISEASE. *

Prepared for the Pennsylvania Chestnut Tree Blight Commission.

By R. KENT BEATTIE, FOI'ed Pathologilt.
BUREAU OF PL.A.NT INDUSTRY, UNITED STATES DEPARTMENT

OF AGRICULTURE.

DECEMBER 31, 1913.

The rapid rise and spread of the Chestnut Bark Disease since its
introduction into the United States from the Orient, probably in
the nineties, has called it to the attention both of scientific men
and the general public. The result of this almost universal notice
in the eastern states has been the production of numerous articles
written from many different standpoints.

It has~ the effort in this bibliography to cite all the writings
of a scientific or semi-scientific nature, With the aim of making a
good working bibliography of the disease. Since it is manifestly
impossible for any. such bibliography to be complete, the author
will be glad to have called to his attention any omissions or any
corrections in the citations here given.

Because of their importance in the chestnut bark disease problem,
references to Endothia radicalis and Endothia gyrosa as well as
those to Endothia parasitica have been included in this bibliography.

1. Anderson, H. W. Notes on the genus Endothia. Phytopath·
ology. Vol. 3, p. 67. February, 1913.

2. Anderson, P. J. Field Investigations in Pathology. Report
Pennsylvania Chestnut Tree Blight Commission, July 1
to December 31, 1912. p. 42-45. 1913.

3. Anderson, Paul J. Wind Dissemination of the Chestnut
Blight Organism. P'hytopath61ogy. Vol. 3, p. 68. Feb-·
ruary, 1913.

4. Anderson, Paul J. and Anderson, H. W. The Chestnut Blight
Fungus and a Related Saprophyte. Phytopathology.
Vol. 2, p. 204-210. October, 1912.

5. Anderson, Paul J. and Anderson, H. W. Endothia wginiana.
Phytopathology. Vol. 2, p. 261-262. December, 1912.

·Publ1.b~d by perml••lon ot tbe Secretary ot A&rleult1lre.
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6. Anderson, P. J. and Anderson, H. W. The Chestnut Blight
Fungus and a Related Saprophyte. Pennsylvania
Chestnut Tree Blight Commission. Bulletin No.4. Oc
tober, 1913.

6a. Anonymous. Disease of Chestnut. Forestry Quarterly. Vol.
4, p. 320. December, 1906.

7. Anonymous. A Disease of the Chestnut. Woodland and
Roadside. Vol. 6, p. 31-32. June, 1907..

8. Anonymous. A New Tree Disease. The Outlook. VoL 88,
p. 621. 21 March, 1908.

9. Anonymous. Destruction of Chestnut Forests. The Minne
sota Forester. Vol. 1, No.3, p. 31-32. March, 1908.

10. Anonymous. Are Chestnut Trees Doomed? American Fruits.
Vol. 8, p. 5. June, 1908.

11. Anonymous. Editorial. Engineering News. Vol. 60, p. 339.
24 September, 1908.

12. Anonymous. Fighting the Chestnut Blight. Country Life
in America. Vol. 15, p. 88. November, 1908.

13. Anonymous. Hope for the Chestnut. Country Life in
America. Vol. 15, p. 171. December, 1908.

14. Anonymous. News and Notes. Mycologia. VoL 1, p. 136.
January, 1909.

15. Anonymous. [The Chestnut Tree Canker.] Torreya. Vol.
9, p. 214-215. October, 1909.

16. Anonymous. The New Pine and Chestnut Diseases. Wood·
land and Roadside. Vol. 8, p. 41. November, 1909.

17. Anonymous. Tree Diseases. Fourth Annual Report Commis
sioner of Forestry, Rhode Island. p.9-10. 1910.

18. Anonymous. [No title.] Torreya. Vol. 10, p. 99. April,
1910.

19. Anonymous. News and Notes. Mycologia. Vol. 2, p. 251·
252. September, 1910.

20. Anonymous. American Forestry Association, Thirtieth An
nual Meeting. American Forestry. Vol. 17, p. 99-111.
February, 1911.•

21. Anonymous. Editorial Appreciation of Pennsylvania's For
est Management. ForeRt Leaves. Vol. 13, p. 3. Febru
ary, 1911.

22. Anonymous. The Doom of the Chestnut Tree. Harper's
Weekly. Vol. 55, p. 15. February, 1911.

23. Anonymous. Chestnut Blight. Forestry Quarterly. VoL 9,
p. 353. June, 1911.

24. Anonymous. Pennsylvania Forestry Legislation in 1911.
Forest Leaves. Vol. 13, p. 50-51. August, 1911.



99

25. Anonymous. [Pennsylvania Chestnut Blight Commission.]
Forestry Quarterly. Vol. 9, p. 518-519. September, 1911.

26. Anonymous. The Chestnut Bark Disease. American For·
estry. Vol. 17, p. 693. November, 1911.

27. Anonymous. Narrative of the Annual Meeting of the Penn
sylvania Forestry Association. Forest Leaves. Vol. 13,
p. 83. December, 1911.

28. Anonymous. [Work of the Pennsylvania Commission.] For
estry Quarterly. Vol. 9, p. 651. December, 1911.

29. Anonymous. An Attempt to Suppress the Chestnut Blight.
Society for the Protection of New Hampshire Forests.
Eleventh Report. p. 5, 19-20. 1912.

30.. Anonymous. Quaker City News. American Lumberman. No.
1912. p. 68. 6.Tanuary, 1912.

31. Anonymous. Proposed Forestry Legislative Procedure in the
Empire State. American Lumberman. No. 1913. p. 65.
13 January, 1912. •

32. Anonymous. Chestnut Bark Disease. Report Maryland
Sta.te Board of Forestry, 1910-1911. p. 6, 8, 18-21, 30.
January, 1912.

33. Anonymous. Chestnut Tree Blight Conference. Forest
Leaves. Vol. 13, p. 97, 98. February, 1912.

34. Anonymous. The Chestnut Tree Blight Commission. Ameri
can Forestry. Vol. 18, p. 136. February, 1912.

35. Anonymous. The Chestnut Bark Disease. Scientific Ameri·
can. Vol. 106, p. 105. 3 February, 1912.

36. Anonymous. Fighting the Chestnut Tree Blight. American
Lumberman. No. 1917. p. 43. 10 February, 1912.

37. Anonymous. Resolutions passed at the Conference Called by
the Governor of Pennsylvania at Harrisburg, February
20 and 21, for the consideration of the measures to be
taken to control the chestnut tree bark disease. Report
Second Annual Meetin~, Northern Nut Growers' Asso
ciation, December 14 and 151 1911. p. 122-123. 1912.

38. Anonymous. Conference of States on Chestnut Tree Blight.
The Southern Lumberman. Vol. 65, No. 857. p. 33-34. 24
February, 1912.

39. Anonymous. Conference on the Chestnut Tree Blight. Ameri
can Lumberman. No. 1919. p. 73-75. 24 February, 1912.

40. Anonymous. Harrisburg Chestnut Blight Conference. The
Southern Lumberman. Vol. 65, No. 859, p. 24. 9 March,
1912.

41. Anonymous. Cure for the Chestnut Blight. The Southern
Lumberman. Vol. 65, No. 859, p. 46. 9 March, 1912.
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42. Anonymous. The Chestnut Tree Blight. Scientific Ameri
can. Vol. 106, p. 241-242. 16 March, 1912.

43. Anonymous. Three Enemies of Forests. The Southern Lum
berman. Vol. 65, No. 860, p. 37. 16 March, 1912.

44. Anonymous. At Work in Pennsylvania. The Southern Lum·
berman. Vol. 65, No. 862, p. 27. 30 March, 1912.

45. Anonymous. Forestry Problems of Three Sections. Ameri
can Lumberman. No. 1926, p. 51. 13 April, 1912.

46. Anonymous. Lumbermen and Forestry. American Forestry;
Vol. 18, p. 285. April, 1912.

47. Anonymous. Resolutions of Chestnut Tree Blight Conference.
Forest Leaves. Vol. 13, p. 116. April, 1912.

48. Anonymous. The Chestnut Trees Must Go. The Guide to
Nature. Vol. 4, p. 395-397. April, 1912.

49. Anonymous. [The Harrisburg Conference.] Phytopathology.
Vol. 2, p. 91. April, 1912.

50. Anonymous. Chestnut Blight in Massachusetts. Country
Life in America. Vol. 22, p. 92, 94. 1 May, 1912.

51. Anonymous. [News Notes and Map.] American Forestry.
Vol. 18, p. 335, 342, 347, 350. May, 1912.

52. Anonymous. The Chestnut Trees Going. American Forestry.
Vol. 19, p. 457. July, 1912.

53. Anonymous. Chestnut Blight Warning. American Forestry.
Vol. 18, p. 473. July, 1912.

54. Anonymous. Boy Scouts Aiding. American Forestry. Vol.
18, p. 541. August, 1912.

55. Anonymous. Boy Scouts to Save Trees. American Forestry.
Vol. 18, p. 542. August, 1912.

56. Anonymous. Narrative of Bushkill Meeting of the Pennsyl.
vania Forestry Association. Forest Leaves. Vol. 13, p.
146. August, 1912.

57. Anonymous. The Pennsylvania Chestnut Blight Conference,
Harrisburg, Pennsylvania. Forest Leaves. Vol. 13, p.
158. August, 1912.

58. Anonymous. Progress in Fighting the Chestnut Disease.
Hardwood Record. Vol. 34, p. 23. 10 September, 1912.

59. Anonymous. News Note. Science. N. S. Vol. 36, p. 429. 4
October, 1912.

60. Anonymous, The Scientific and Operative Staff of the Penn·
sylvania Chestnut Tree Blight Commission. Science.
N. S. Vol. 36, p. 512. 18 October, 1912.

fiOa. Anonymous. The Chestnut Blight Disease. Pennsylvania
Chestnut Tree Blight Commission. Bulletin 1. October,
1912.
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·61. Anonymous. Treatment of Ornamental Ohestnut Trees Af·
fected with the Blight Disease. Pennsylvania Ohestnut
Tree Blight Oommission. Bulletin 2. October, 1912.

62. Anonymous. [News Note.] American Forestry. Vol. 18, p.
811. December, 1912.

63. Anonymous. Chestnut Blight. Forestry Quarterly. Vol. 10,
p. 742-743. December, 1912.

64. Anonymous. News and Notes. Forestry Quarterly. Vol. 10,
p. 772. December, 1912.

65. Anonymous. Phytopathological Notes. Vol. 2, p. 274. De·
cember, 1912.

66. Anonymous. Narrative of the Annual Meeting of the Penn
sylvania Forestry Association. Forest Leaves. Vol. 13,
p. 178-179. December, ]9]2.

67. Anonymous. Pennsylvania Forestry Association. American
Forestry. Vol. 19, p. 21. January, 19]3.

68. Anonymous. State News, Pennsylvania. American Forestry.
Vol. 19, p. 55. January, 1913.

69. Anonymous. The Chestnut Bark Disease. Journal of the
Board of Agriculture (London). Vol. 19, p. 848-850.
January, 1913.

70. Anonymous. Governor Tener on Forestry. Forest Leaves.
Vol. 14, p. 2. February, 1913.

71. Anonymous. Ohestnut Tree Blight Bulletins. Forest Leaves.
Vol. 14, p. 11-12. February, 1913.

72. Anonymous. News and Notes. Mycologia. Vol. 5, p. 90.
March, 1913.

73. Anonymous. Use of Second Growth Ohestnut. Lumber World
Review. Vol. 24, No.5, p. 24. 10 March, 1913.

74. Anonymous. Ohestnut Tree Blight. American Lumberman.
No. 1974, p. 58-59. 15 March, 1913.

75. Anonymous. A Remedy for Chestnut Blight. Hardwood
Record. Vol. 35, p. 27. 25 March, 1913.

76. Anonymous. Fighting the Ohestnut Bark Disease. The Sci·
entific American. Vol. 108, p. 314. 5 April, 1913.

77. Anonymous. [No title.' Arnold Arboretum, Harvard Uni
versity. Bulletin o~ Popular Information. No. 47. 26
.Tune, 1913.

78. Anonymous. Using Blight-Killed Ohestnut. American For
estry. Vol. 19, p. 449. July, 1913.

79. Anonymous. The Ohestnut Tree. Methods and Specifications
for the Utilization of Blighted Chestnut. Pennsylvania
Chestnut Tree Blight Oommission. Bulletin 6. 15 Au
gust, 1913.
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80. Anonymous. Pennsylvania'!! Fi~ht A~inst the Ohestnut
Blight is Suspended. American Forestry. Vol. 19, p.
556-558. August, 1913.

81. Anonymous. [No title.] Mycologia. Vol. 5, p. 280. Sep
tember, 1913.

82. Anonymous. [No title.] The Outlook. p. 237. 27 September,
1913.

83. Anonymous. [No title.] Forestry quarterly. Vol. 11, p. 449
450. September, 1913.

84. Anonymous. Report of the Pennsylvania Chestnut Tree
Blight Commission. Forest I.eaves. Vol. 14, p. 77. Oc
tober, 1913.

84a. Anonymous. Conquering the Chestnut Tree Blight. The St.
Louis Lumberman. Vol. 52, No. 11, p. 59. 1 December,
1913.

85. Ashe, W. W. Chestnut in Tennessee. State Geological Sur
vey, Tennessee. Bulletin 10, part B, p. 11. January,
1911.

86. Baker, H. P. The Chestnut Blight and the Practice of For
estry in Pennsylvania. Pennsylvania Chestnut Blight
Conference Report. p. 137-143. 1912.

87. Baker, Hugh P. Blight Commission Instruction. American
Forestry. Vol. 18, p. 267. 1912.

88. Barney, Chas. T. Report of the Executive Committee. New
York Zoological Society. Tenth Annual Report. 1905. p.
40. January, 1906.

89. Barsali, Egidio. Aggiunte alIa Flora I...ivornese. Bulletino
della Societa Botanico Italiano. Anno 1904, p. 204. Mag
giore, 1904.

90. Benson, W. M. Chestnut Blight and Its Possible Remedy.
Pennsylvania Chestnut Blight Conference Report. p.
229-233. 1912.

91. Berlese, A. N. and Peglion~ V. Micromiceti Toscani. Nuovo
Giornale Botanico Italiano. Vol. 24, fasc. 3, p. 122.
Luglio 1892.

91a. Bel'lese, A. N., Saccardo, P. A., and Roumebuere, C. Contribu-
tions ad Floram Mycologicam Lusitaniae. Revue
Mycologique. Vol. 11. p. 117-124. July 1889.

92. Besley, F. W. Mutual Forest Interests of Pennsylvania and
Maryland. Forest Leaves. Vol. 13, p. 39-41. June, 1912.

93. Bessey, Charles E. Fighting the Chestnnt Blight. Science.
N. S. Vol. 37, p. 417. 14 March, 1913.

94. B[irkinbine],.J. Editorial. Forest Leaves. Vol. 13, p. 33.
June, 1911.
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95. B[irkinbine], J. Editorial. Forest Leaves. Vol. 13, p. 49.
August, 1911.

96. B[irkinbine], J. Editorial. Forest Leaves. Vol. 13, p. 113.
April, 1912.

97. B[irkinbine], J. Editorial. Forest Leaves. Vol. 13, p. 130.
June, 1912.

98. B[irkinbine], J. Editorial. Forest Leaves. Vol. 13, p. 145.
August, 1912.

99. B[itler], F. L. The Chestnut Blight. Forest Leaves. Vol.
12, p. 148-150. August, 1910.

100. B[itler], F. L. Narrative of the State College Meeting of the
- Pennsylvania Forestry Association. Forest Leaves. Vol.

13, p. 34-37. June, 1911.
101. Bizzozero, Giacomo. Flora Veneta Crittogamica. Part 1. I

Funghi. p. 220-221. 1885.
102. Briosi, Farneti. A Proposito di una nota dell Dott. Lionello

Petri sulla Moria dei castagni (Mal dell' Inchiostro).
Atti della Reale Accademia dei Lincei. Series V. Rendi·
conti Classe de scienzi fisiche, matematiche e naturali.
Vol. 22, ser. 5, 1 sem. fasc. 6, p. 361-366. 16 marzo, 1913.

103. Britton, W. E. Twelfth Report of the State Entomologist of
Connecticut. Connecticut Agricultural Experiment Sta
tion. Report 12, p. 220. 1913.

104. Brooks, A. B. Fungi That Injure Bark. West Virginia Geo-
logical Survey. Vol. 5, p. 78-79. 1911. .

105. Brown, Nelson C. Municipal Forestry. American Forestry.
Vol. 18, p. 781. December, 1912.

106. Brown, Nelson C. Making the Most of a Bad Situation. The
Country Gentleman. Vol. 78, p. 289-290. 22 February,.
1913.

t06a. Brunaud, Paul. Contributions a la Flore Mycologique de
l'Ouest. Annales des Sciences naturelles, La Rochelle.
p. 108. 1884.

107. Carleton, M. A. Fighting the Chestnut Tree Blight Disease
in Pennsylvania. American Fruit and Nut Journal. Vol.
6, p. 78-79. September-October, 1912.

108. Carleton, Mark Alfred. Report of the General Manager for
the latter half of the year, 1912. Report Pennsylvania
Chestnut Tree Blight Commission, July 1 to December
31, 1912. p. 11-18. 1913.

108a. Cesati and De Notaris. Schema Sferiaceae Italianae. p. 207,
240. 1863.

109. Clinton, G. P. Chestnut Bark Disease, Diaporthe parasitica
Murrill. Connecticut Agricultural Experiment Station
Report 1907. p. 345-346. May, 1908.
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110. Clinton, G. P. The Chestnut Bark Disease, Diaporthe PMaft.
tica Murrill. Connecticut Agricultural Experiment Sta
tion Report 1908. p.879-890. July, 1909.

111. Clinton, G. P. Chestnut Bark Disease. Connecticut Agricul
tural Experiment Station Report 1909-1910. p. 716-717,
725. 1910.

112. Clinton, G. P. Some Facts and Theories Concerning Chestnut
Blight. Pennsylvania Chestnut Blight Conference Re
port. p. 75-83. 1912.

113. Clinton, G. P. Chestnut Blight Fungus and Its Allies. Phyto
pathology. Vol. 2, p. 265-269. December, 1912.

114. Clinton, G. P. The Relationships of the Chestnut Blight
Fungus. Science. N. S. Vol. 36, p. 907-914. 27 December,
1912.

115. Clinton, G. P. Chestnut Bark Disease. <?onnecticut Agricul
tural Experiment Station Report 1912. p. 359-453. May,
1913.

116. Clinton, G. P. and Spring, S. N. Chestnut Blight Situation
in Connecticut. Pennsylvania Chestnut Blight Confer
ence Report. p. 154-157. 1912.

117. Collins, J. Franklin. The Chestnut Bark Disease. Proceed
ings Second Annual Meeting Northern Nut Growers'
Association, December 14 and 15, 1911. p. 37-49. 1912.

118. Collins, J. Franklin. Treatment of Orchard and Ornamental
Trees. American Lumberman. No. 1920. p. 34. 2
March, 1912.

119. Collins, .T. Franklin. Some Observations on Experiments with
the Chestnut Bark Disease. Phytopathology. Vol. 2, p.
97. April, 1912.

120. Collins, J. Franklin. Address [on the Chestnut Bark Disease].
Pennsylvania Chestnut Blight Conference Report. p. 28
39. 1912.

121. Collins, J. Franklin. Treatment of Orchard and Ornamental
Trees. Pennsylvania Chestnut Blight Conference Report.
p. 59-69. 1912.

122. Collins, J. Franklin. The Chestnut Bark Disease on Chestnut
Fruits. Science. N. S. Vol. 38, p. 857-858. 12 Decem
ber,1913.

123. Conklin, Robert S. The Chestnut Blight. Report Pennsyl
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