








20 CHESTNUT IN SOUTHERN MARYLAND.

Within the locality studied, chestnut leaves are from 6 to 9 inches
long and about one-fourth as wide. They taper to an acute point
from a hase which has a footstalk about half an inch long. They are
smooth, dark yellow-green above, pale yellow-green below, and mar-
gined with sharp, upward-pointing teeth. The age of the tree makes
no difference in the shape of the leaves; those of 1-vear-old seedlings
resemble in every respeet those of grown-up trees, Late in the fall
the contrast in coloration of the foliage of old trees and young sprouts
is marked; the leaves of the large trees have turned bright yellow,
while the young sprouts still preserve their green color (PL 111, fig. 2).
The leaves unfold late in the spring, and the flowers appear in June,
after the leaves have grown to their full size. This appearance of the
leaves and flowers after the time of late frosts has passed is an adap-
tution by which chestnut avoids the dangers to which it is so sensitive,

Male and female flowers are found on the same tree, and are horne
on a central axis b to 10 inches long, which rises from the axils of the
leaves.  Male flowers preponderate. On the weak lower lateral shoots
the aments consist exelusively of male flowers, and only the stronger
upper vertical shoots hear aments of which the upper part is oceupied
by male and the lower part hy female flowers,  The female flowers are
usually three in number, and arve ineclosed in a case that matures into a
round, prickly, green bur, 2 inches or more in diameter.  In October
this bur usually contains three shiny brown chestnuts, the central one
of which is the most perfectly developed.

The bark is smooth on young trees, but cracks and becomes rough
with age.  As a rule, sprouts have smoother bark than seedling trees
of the same diameter (PL 1V, figs. 1 and 2). The smoothness of the
bark, therefore, may serve to indicate whether timber is from seedling
or coppice chestnut. Rapidly growing specimens on good, fertile soil
retain their smooth bark longer than trees having a slow growth on
poor soils.

The wood is light yellow or yellowish-brown in color; the heart-
wood is readily distinguished from the sapwood by its darker shade.
The sapwood very early turns into heartwood, and is composed of
only three to four annual rings; its volume hardly ever amounts to
one-fifth of the total volume of the tree. The annual rings are very
distinct, the springwood containing numerous wide vessels, the sum-
merwood less numerous narrow vessels, scattered in groups. When
the rings are wide, the transition from springwood to summerwood
is gradual, while in narrow rings the springwood passes into summer-
wood abruptly. The width of the springwood changes but little with

' the width of the annual ring, so that the narrowing or broadening of
the annual ring is always at the expense of the summerwood. The
narrow vessels of the summerwood make it richer in wood substance
than th> springwood, composed of wide vessels, Therefore rapid-
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growing specimens with wide rings have more wood substance than
slow-growing trees with narrow rings.  Since the more the wood sub-
stance the greater the weight, and the greater the weight the stronger
the wood, chestnuts with wide rings must have stronger wood than
chestnuts with narrow rings.  This agrees with the accepted view that
sprouts (which always have wide rings) yield better and stronger wood
than seedling chestnuts, which grow more slowly in diameter.

The alternate porous and compact layers make chestnut wood flexi-
ble and elastic. It is not strong, but is very durable in contact with
the soil, owing to the large amount of tannic acid which it contains,
On account of the very thin sapwood, even small trees are of great
durability: a reason why chestnut is of use when 10 to 12 years old, an
age at which the majority of hardwoods have hardly any merchantable
value.

Coppice chestnub furnishes hetter timber for working than chestnut
from the nut: it is heavier, less spongy, and straighter grained, is
easier to split, and stands exposure to the air longer; hut its greater
water content makes it erack at the ends after it is sawed.  The wood
of seedling chestnut is hard to split, and when split twists in all divee-
tions. The twisted growth of chestnut from seed may often be recog-
nized from the appearance of the bark on trees standing in the woods,
enabling it to be distinguished from coppice chestnut, the bark of
which is traversed by straightlongitudinal furrows (Pl V, figs. L and 2).
The wood of coppice chestnut is less ““brash”™ than that of seedling
chestnut; but it is more subject to windshake, especially on northerly
exposures.

GROWTH IN HEIGHT.

Sprouts from a chestnut stump which has a well-developed root
system put all their energy into height growth during the first few
years. Often a height of 8 feet is reached the first year. Chestnut
from seed must first develop a root system upon which to rely for its
future life, and yearling seedlings seldom reach even the height of

1 foot. The life histories of coppice chestnut and seedling chestnut

are therefore somewhat different. The sprouts grow rapidly at first,
but exhaust themselves earlier than the seedlings, which start slowly.
but grow more persistently.

Chestnut sprouts enter at once into the period of most rapid height
growth, attaining their maximum average growth during the first dec-
ade. Later on, as the mother root system gradually becomes exhausted
on account of the heavy draft made upon it by its sprouts (every
stump, as a rule, has several sprouts), the growth in height rapidly
decreases, and in the period hetween ninety and one hundred years is
reduced to 0.1 of a foot per year, Seedling chestnuts grow slowly at
first, while their root systems form. Seedling -chestnut does not enter
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into its period of rapid growth in height until the time when coppice
chestnut has almost attained its maximum height growth, and does not
reach its maximum until it is 80 to 40 years old. ~ After that the height
growth commences gradually to decrease.  When between 90 and 100
years old chestnut from seed still has an increment of 0.3 foot per
year, as against the 0.1 foot per year of coppice chestnut. At the age
of 120 years seedling chestnut equals sprout chestnut in height, and
begins then to surpass it.

Tasre X.—Rale of growth in height.
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Tavre NTL—=Height of teees of different diameters,
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GROWTIL IN DIAMETER.

The diameter growth of coppice chestnut and chestnut from seed
shows a difference similar to that which has been observed in their
height growth. Coppice chestnut commences its rapid growth in
thickness early, soon reaches its maximum, and quickly begins to
decrease.  In chestnut from seed, rapid diameter growth sets in com-
paratively late, but it persists for a longer time. When between
ninety and one hundred years of age, the diameter of chestnut from
seed equals that of coppice chestnut, and from then on surpasses it.

Tasre XIIL—Rate of growth in diameter.

Diameter breast- Growth each 10 | ° Annual growth |
years, ench 10 years,
Age. Trees Trees Trees
from | Coppice.| from |Coppice.| from | Copplee.
seed, seed. seed, i
Years.| Feet. | Feet. | Feel. | Feet. | Feel. | Fecl. |
10 0.8 3.8 0.8 3.8 0.1 0.4
20 3.4 6.8 2.6 3.0 8 .8 |
80 6.0 0.3 2.6 2.5 .8 .3 |
40 8.7 11.4 2.7 2.1 .8 .2
60 11.2, 13,4 2.5 2.0 8 .2
60 18,4 15.1 2,2 1.7 .2 2
bomo | 14| 167 2.0 1.6 .2 2
[} 17.2 18.0 1.8 1.3 .2 1
| %0 18.8 19,2 1.6 1.2 .2 A
| 100 20.1 19.8 1.8 .6 .1 .1
110 21,0 20,4 .9 N a1 o,
120 216 20, 8 i 6 ! | 1| W1
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Tanne NIV — Ay of trees of different dicmeteis.
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The tables show that in hoth chestnut from seed and coppice chest-
nut the growth in diameter continues at a good rate long after height
growth has practically come to u standstill.

Its greater persistence in height growth and diameter growth enables
seedling chestnut to attain greater heights and larger diameters than
coppice chestnut, and to furnish, therefore, timber of large dimensions.
But in Maryland the demand for chestnut lumber is not so great as
that for ties, trolley, telegraph, and telephone poles, rails, fence posts,
ete., and everything points to inereased demand for the kinds of tim-
ber called for at present.  Consequently the rapid growth of coppice
chestnut at an carly age, which enables it to attain the sizes demanded
in a shorter time than chestnut from sced, gives a greater prospect of
profit from raising coppice chestnut.  Besides, chestnut over 100 years
old is apt to become slightly decayed in the center. By that time it
has also practically completed its height growth, and is tall enough to
enjoy plenty of light. This prevents it from clearing itself further,
and the result is a short elear bole in comparison with the total height
of the trec. '
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Fig. 1.—TwISTED FURROWS IN BARK OF CHESTNUT FROM SEED. FiG. 2.—STRAIGHT FURROWS IN BARK OF COPPICE CHESTNUT.

GRAIN OF CHESTNUT WOOD SHOWN BY THE BARK.




‘anni NN Clear feagth in pelerdfone to height.

| Height, o Clear length,
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TAPER.

i'he following table gives the diameter outside the bark at varions
neights from the ground, for forest-grown trees of different diameters
breasthigh. If the diameter breasthigh of a standing tree in the
woods is known, its height and its diameter every 10 feet above the
ground can be found in the table. It will be seen that the tops, and
in large trees the butts, taper faster than the middle portions of the
tree. The difference in taper between trees from seed :md coppice is

~t sufficient to warrant distinetion.

TasLi NVIL—Diauelers outside bavk al various heights.
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In many cases it is necessary to know the amount of hark to deduct
in order to get the inside diameter, as, for instance, in cutting chest-
nut for telephone poles, which must be peeled and of specified dimen-
sions.  Therefore a table of the thickness of hark of trees of different
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liameters breasthigh is given below for both seedling and coppice
hestnuts. It will be seen that the bark of sprouts is slightly thicker
han that of seedlings.

TarLe XVIL—Thickness of bark.

‘! Diameter of bark.
Diameter|—
breast- Trees
high. from | Coppice.
seed.
Tnehes, , Ineles. | Inehes.
6 0.7 0.7
T N .5
8 | | .8
9 ‘ B .9
10 | N ]
| 1 . 1.0 ! 1.0
| 12 | 1.0 | 14
13 | 11 1.1
M4 | 1.2 | 1.2
1 1o | 1.2
16| 1.8 1.3
17 13| Ls3
W 14 1.4
19 14 | LA
200 15 | 15
i ]

A table giving the diameter inside the bark at different heights
bove the ground can readily be made from the two preceding tables.

It is interesting to compare the natural taper of chestnut with that
equired by specifications from telephone companies purchasing poles
n the section of Maryland examined.

Taprte X VIIL—Comparison of natural and specified pole dimensions.

| Diameter inside bark | Diameter inside bark |
| Length at top. 6 feet from butt.
of pole. |—— T :
Natural. | Specified. | Natural. | Specified.

i Feet, Inches. Tnches, Inehes. TInches.
25 g1 8 10,7 10.5
50 8.2 8 1.6 11.1
a5 8.1 8 12.6 12.1
35 8.7 8 18.5 12,1
40 8.3 8 14.5 12.7

! 40 9.0 8 15.4 12.7

| 45 8.5 8 16.3 18.7

| 45 9.0 8 17.3 18.7

i 5 8.4 8 18,2 15.0

| 50 8.8 8 19.3 15.0

! 50 9.4 g | 20.2 | 15.0 |

| 55 8.1 8 | 21,1 | 16.2 |

l 55 8.6 8 219 | 16.2

l 56 9.0 8 22.9 16.2

| ) 9.3 8 24.0 16.2

1 : |
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This table shows that poles with length and top diameter as specified
by the telephone companies always have at 6 feet from the batt
diameters larger than called for at that point by the specifications.
Poles of given length, with butts as specified, have at their tops
diameters smaller than is required. The telephone companies can,
therefore, do away entirely with butt specifications, relying only upon
top and length requirements. A pole of required length and diameter
at top will always have a larger diameter at 6 feet from the ground
than is ecalled for by the specifications.

The specifications call for trees of slighter taper than the present
woods of Maryland ate capable of producing. In order to form the
long, cylindrical bole necessary to yield such po]es, chestnut must be
grown in a dense stand, such as is found in virgin or artificially raised
forests. On account of the greatly thinned condition of most Mary-
land woods, chestnut grows in a fairly open stand, and consequently
produces a short, very tapering trunk and a large crown. The pole
contractors complain that with the decrease in the original stands of
chestnut and the thinning out of the few left it becomes harder and
harder to find poles answering the specifications; that is, a tree with
the required butt diameter is not likely to be sufficiently cylindrical or
clear of branches for the required length.

VOLUME AND YIELD.

The taper of chestnut has been used to prepare a table giving the
number of hewn ties which can be obtained from trees of different
diameters breasthigh. Only No. 1 (8.5 feet by 7 by 7 inches) and No.
2 (8.5 feet by 6 inches face by 7 inches) ties were taken into account:

Tapre XIX.—Number of ties per tree.

|D%‘E%tier Volume. é:ls]tgegl.
Tnehes. Ties, Feel,
10 1 51

1T 2 48

) 12 3 44
13 3 49

14 4 43

15 4 46

16 5] 41

17 5 43

18 bl 45

19 5 47

20 5 49

The waste of timber, which attends tie cutting, as shown in the table,
is very great; but the demand for chestnut for other purposes is com-
paratively small, and ties will for a long time be the only readily mar-
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ketable product. Hewn ties arve preferred. Many railroads refuse
sawn chestnut ties entirely, because their rough surfaces absorb mois
ture readily, and decay, therefore, proceeds faster than in hewn ties,
whose comparatively smooth surfaces shed water. Trees 14 to 18
inches in diameter breasthigh are the best sizes from which to cut ties,
as the waste is least in them. Trees above 20 inches ought to be
sawed into ties, not hewn, since more ties can thus be obtained; and
the larger the size of the tree above this point the greater the saving,
for chestnut 20 inches and over has attained practically its maximum
height, and since the clear length increases but little with increase in
diameter, no more hewn ties can be obtained from a 25-inch tree than
from a 20-inch tree.

The following table gives the length of telegraph or telephone poles
that can be obtained from trees of different diameters. Not every tree
will yield a pole, however. Besides being of certain sizes, the poles
must be straight, well proportioned, and free from windshake or rot.
ten knots. It is estimated that not more than 15 per cent of all trees
fit for ties will make telegraph poles, and a still smaller per cent large
telephone poles. :

Tanre XX.—Size of pole per tree.

| &

Dﬁ?’él}é:er Length |Diameter Dlgaﬁ:%er
high. of pole. | at top. | {Jrom
| | ntt.
Inches. | Feel. Inches. | Inches.
i | %l &1 10.7
12 | 20 | 8.2 11.6
13 % | 81 12.6
14 3% | 87 | 135
15 0 | 83 14.5
16 a0 ! 9.0 15.4
17 46| 85 16.8
18 45 : 9.0 17.3
1% 50 | 84 18.2
20 50 : 8.8 19.3

From the knowledge of the number of ties in trees of different
diameters and of the average number of trees of different diameters
per acre, a table of the yield in hewn ties and their value per acre on
the different forest types has been constructed. Ten cents is taken as
the average stumpage price per tie. The application of this table
must necessarily be very local, since it is based on comparatively few
data representative of not widely differing conditions. 1t is intended
merely to convey some idea as to the number of ties which can be
obtained in the uncut woods of the region examined, samples of which
were measured, and their results given in Tables I, II. and III.
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Tapsue XXL—Yield per acre.

| Chestnut and

pine.
Ties. !\’;ml{!.; Ties, | Value, | Ties, | Value.
Trees 10 inches and over... .. cicciieiiiieiicnienna, + 180 | F18 190 | 19 60 #6
Trees 10 inches to 20inches. .. ..oovoveiiieieanannnnes | 140 | 14 160 | 16 | 80 3
| i |

MANAGEMENT OF CHESTNUT.

Consideration of the practicability of managing southern Maryland
woodlots for the production of chestnut was not regarded as a part of
this study. There was not time for going into the varied local eco-
nomic and silvicultural questions involved in deciding when, where,
and what to do. That something should be done goes without saying.
What has been stated about the behavior of the species is enough to
show that chestnut offers a chance for doing something worth while,

The silvicultural system to which chestnut is best suited is *“pure
coppice.” It is not suited for * overwood over coppice,” or for *“cop-
pice under overwood.” In the former it would have an abundance
of light, and form large, spreading crowns and short, tapering
trunks, yielding inferior timber. As an underwood it would suffer too
much from the dense shade cast by the overwood. Under * pure
coppice ” management chestnut would furnish a greater yield per acre
of easily marketable products than if grown as ““high forest.” Chest-
nut from seed is more light-needing than chestnut coppice, especially
in old age. When grown in pure woods as ** high forest,” it thins out
early, and consequently has not so many trees per acre as do ** pure
coppice” woods, which rise several trees from one stump, and, being
more tolerant of shade, grow in very dense stand.

It must not be forgotten, however, that a chestnut stump can not go
on coppicing forever. With each new generation of sprouts the stump
becomes moreand more weakened, and hence gradually loses its capacity
to produce healthy and vigorous sprouts. Although it is impossible
to state with certainty how many generations of chestnut can be raised
from the same stock without impairing the vitality of the sprouts, the
effects of repeated and bad coppicing manifest themselves in the
increasing number of dying chestnuts all over Maryland. The imme-
diate cause of their death can' nearly always be traced to attacks of
either insects or fungi, yet the prime reason is their decreased vitality,
which makes them easy prey for their natural enemies.

The capacity of chestnut to produce sprouts from the stump in spite
of the reckless and careless cutting now practiced may delay the entire
disappearance of this most desirable of the trees possessed by the
farmers of Maryland, but will not save it from deterioration and
eventually complete removal, unless efforts are made to provide also
for its natural reproduction from the nut. Unless the old trees are
replaced from time to time by new ones grown from seed, the woodlot
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will be gradually thinned of chestnut altogether, for the stumps, espe-
cially the old, improperly cut ones, will produce sprouts more and
more inferior with each successive generation, until finally they fail
entirely to send out shoots.

Although ayabundance of seed is borne, the reproduction of chestnut
from this souze is exceedingly scant in Maryland. This is largely
due to the fact tnat the nuts are a source of revenue. With chestnuts
worth on an average $2.50 per bushel delivered in Baltimore (the price
often going as low as 60 cents and as high as $5), the gathering of
them is usually carried too far for the good of the woodlot. The num-
ber of nuts left is insufficient for the natural seedling reproduction of
chestnut; and the comparatively few which escape man are greedily
devoured by the hogs which range freely in the woods, not to mention
the squirrels and crows. If, after all, a chestnut seedling succeeds in
coming up, the chances are that it will be destroyed by cattle.

The use of the woodlot as a pasture is one of the chief enemies to
the reproduction of the farmers’ woods, and chestnut, in this respect,
shares only the common fate of all other species. To secure natural
reproduction from the nut the woodlot must not be robbed wholly
of its crops of chestnuts by turning them into money, the hogs must
be kept entirely out of the woods during the season in which chestnuts
fall and germinate, or have their presence there restricted to a short
time only, and the young chestnut seedlings must be protected from
the cattle until they reach the height at which no harm can be done to
them. After a young growth of chestnuts from seed is secured it is
not necessary to let them mature into large trees; they should be cut
in order to provide sprouts, which will reach salable size in a shorter
time than the chestnut seedlings could if left to grow undisturbed.

The introduction and application of forest management of any kind
must of course be governed by particular conditions in each case, and
detailed study is necessary to guide the work. Throughout Maryland
the demand for chestnut materials is large and on the increase, and
intelligent efforts to supply it are bound to pay eventually. The
marketable materials can be supplied more satisfactorily and in a
shorter time by coppice than by trees from seed. Post size is'reached
twice as soon.

Tapre XXIL—dge al which chestnui is merchanlable.

Age,
Kind of produet. Trees X
from | Coppice.

| seed,

I

| Years. Years.
POSE .eieieaianianns [ 27 14
Plemwsmmnmsy ! 11 29
) ; 19 | 38
RESE . oo { 5| 13

E | 1

e
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Timber of large dimensions is furnished principally by chestnut from
seed, its slower but more persistent growth enabling it to attain greater
height and larger diameter than chestnut coppice. But chestnut is not
suited to the production of large timber, on account of its unsoundness
and short clear length when it has reached the desired size. There-
fore, even if large timber is desirable, chestnut should not stand longer
than seventy to eighty years, and coppice will then fill requirements
better. Only in exceptional cases, as for the sake of large production
of nuts, should chestnut be left standing ninety years or more.

Since reproduction from seed is uncertain under existing conditions,
and since the productive capacity of stumps decreases with their age,
the cutting of old stands of chestnut should prove of benefit to their
owners and the country, provided judgment is used in the logging
operations. Many Maryland landowners, especially the old families,
have not yet entirely adjusted themselves to the new economic condi-
tions resulting from the civil war. They often let the timber on their
woodlots go at a very low price, sometimes as low as 4 cents per tic.
The contractors are allowed to cut what, when, and as they pleasc.
As a result, the woodlot suffers.

Chestnut should be cut either in winter or early spring. Not only
does this assure better reproduction from the stump, but the timber
itself will be of better quality and greater durability. When ties are
cut in summer and left in the woods for some time, they crack and
curl backward at the ends, increasing the number of condemmed ties,
for which the owner is not paid. Since the owners of woodlots and
the contractors are dependent for their labor on the resident colored
population, most of whom farm more or less and work in the woods
only as a side occupation for additional income, winter is the season
when the most reliable laborers can be obtained. Chestnut should be
felled with axes, and these should be sharp, so as not to tear the bark
loose from the wood. Stumps should be as nearly level with the
ground as possible, and the cut surface should slant enough to shed
water.

Trees 20 inches or more in diameter breasthigh should be sawed, not
hewed, into ties, and no trees smaller than 11 inches should be cut for
ties, because the waste in 9-inch and 10-inch trees is out of all propor-
tion to the value of the one tie obtained from them.
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