Minutes of the 

PA-TACF Science Committee 
303 and 206 Forest Resources Laboratory

Penn State University

Tuesday, November 16, 2004

Those in attendance were:  Dr. Robert Leffel, Ann Leffel, Tim Phelps, Bob Summersgill, Dave Armstrong, Tom Pugel, and Sara Fitzsimmons.  Sara Fitzsimmons took minutes.

The first portion of the meeting was convened at 8:45 AM in 303 Forest Resources Laborator (FRL).  The second portion of the meeting would involve a teleconference call with Dr. Fred Hebard, TACF Staff Pathologist at TACF’s Meadowview Research Farms in Meadowview Virginia and Dr. Paul Sisco, TACF Regional Science Coordinator at TACF’s Southern Regional Office in Asheville, NC.  Dr. Kim Steiner, professor of Forest Biology at Penn State University would also arrive for the teleconference portion of the meeting.  The call would begin at 11 AM, last for 1 hour, and take place in 206 Forest Resources Laboratory.
The agenda for the meeting may be found as Appendix A.
I.  Report on International Union of Forest Research Organizations (IUFRO) Conference.
Dr. Bob Leffel and Ann Leffel had recently attended the IUFRO Conference in Charleston, SC.  At that meeting, Dr. Leffel presented a paper entitled “Strategies for Breeding Blight-Resistant, Timber Type Chestnutes (Castanea Miller)”.  Dr. Leffel began his report on the meeting to the chapter science committee by noting that restoration of a species is difficult, as exemplified by the difficulties wildlife biologists are having reintroducing elk in the eastern US.
Before he presented his manuscript at the IUFRO Conference, Dr. Leffel had sent out his paper for review.  Dr. Leffel summarized some of those anonymous replies.  One reviewer wondered whether the program utilizing Cytoplasmic male sterility (CMS) in chestnut was toward the end goal of species restoration or the breeding of blight-resistant chestnut stock.  

Tim Phelps wondered whether there was a difference, stating that one needs to have the latter before you can get the former.  Certainly, one thinks about species restoration during the breeding of blight-resistant stock, but one can’t lose sight of the production of that stock or restoration cannot occur.

Dr. Leffel outlined the comments of another reviewer.  That reviewer wondered whether a breeder would really want to introduce another sexual incompatibility system into a species that already exhibits self-incompatibility.  Being that there were and are a lot of unknowns about CMS in chestnut, the review noted that TACF needs to build its program on hard science programs, taking advantage of new knowledge that can make its program more efficient and successful.  
At that point, Tim Phelps noted that, in regards to utilizing CMS as a breeding tool, the chapter was involved in an experimental program.  Although the program is experimental, the chapter has embarked on the program operationally.  Mr. Phelps noted that the chapter needs to continually remind itself of this point so that it doesn’t lose sight of potential adaptations that the program may need to undergo, particularly as new information is discovered through the operational development of the breeding program.
Dave Armstrong pondered a possible worst-case scenario – what if the CMS methodology does not work for breeding?  If it doesn’t, the chapter has still produced regionalized F1 material that can be utilized w/ controlled pollination.  In addition, the chapter could be introduction new sources of resistance.  
Sara Fitzsimmons noted that, in his review of Dr. Leffel’s CMS program, Dr. Fred Hebard had remarked that the chapter cannot actually prove whether the different Chinese and Japanese parents used in the system are actually new sources of resistance.  The reviewer had also suggested a methodology by which the chapter may be able to determine whether they are different; by crossing the Chinese trees that we’ve used in the program with one another, segregation for blight-resistance among their progeny could indicate that the two trees are indeed different sources.
Dr. Leffel also described having met noted forest tree breeder and geneticist Dr. Bruce Zobel while at the IUFRO meeting.  Dr. Leffel described the wonderful advanced he and North Carolina State University had made with loblolly pine.

Tim Phelps described a major difference in loblolly pine breeding versus chestnut breeding; in the former, one is breeding for row crops while in the latter one is breeding for a more natural environment.  There are fundamental differences between those breeding systems.  
II.  Reviewer Concerns about the PA-TACF Backcross Breeding Program utilizing Cytoplasmic Male Sterility (CMS)

With little time for the committee to develop it’s thoughts prior to the teleconference call, the committee decided to move ahead and discuss Dr. Paul Sisco’s and Dr. Fred Hebard’s major concerns regarding PA-TACF’s utilization of CMS in a breeding program.
Dave Armstrong observed that the chapter has a lot of private momentum.  Currently, breeding for the TACF regional breeding program has slowed considerably.  Breeding for Clapper and Graves at the BC3 generation is essentially done, but we don’t have another source from Meadowview to work with.  Mr. Armstrong urged the chapter to get new people started with small, 40-tree orchards as outlined through the CMS program.

Tim Phelps questioned the feasibility of the chapter being able to move from those people with 40-tree orchards (F1 generation) to cooperation at the next generation (BC1 and beyond) with the Pennsylvania Department of Conservation and Natural Resources (PA DCNR).  Mr. Armstrong replied that with the regional breeding system, wherein there are 13 regions w/ approximately 5 counties per region, the BC1 orchards would be produced at the regional level.  Only one of those orchards per region would be necessary, but more could be established.  Dr. Leffel recommended that all BC1 seed produced so far be placed with Alex Day, Nursery Operations Manager for PA DCNR’s Penn Nursery in Spring Grove, PA.  
In an e-mail response to the PA-TACF breeding program utilizing CMS, Dr. Paul Sisco outlined several concerns.  The committee addressed those concerns individually:

1. What is the goal of the breeding program?  Is it a blight-free, timber type chestnut (F1-F2-F3) or blight-resistant American chestnut (CMS)?  

The committee agreed it was a blight-resistant American chestnut through the use of CMS.
At that point, Ann Leffel outlined the advantages of using the CMS methodology in a backcross breeding program:


i.  The material is fully adapted to Pennsylvania.

ii.  The PA-TACF membership loves to plant trees but we don’t have a real need to produce any more Clapper or Graves BC3’s.  It is vital to the chapter that we continually have material for members to plant and grow out for a particular purpose.

iii.  All the breeding done so far has been done by volunteers because it’s fun:  it’s fun when there’s opportunity to experiment, and the CMS program allows experimentation.

iv.  Through these smaller experimental orchards, more people will learn how to grow chestnuts.

2. What if the CMS experiment doesn’t work?  

The committee referred to Mr. Armstrong’s previous point that the chapter is making a lot of regionalized F1 material that may be used with more classical chestnut pollinating methodology should CMS not work.
3. Does the committee or the membership know all the unknowns?

The committee noted that it realized that the program is experimental, but that chestnut breeding itself is experimental.  We have embarked on this program to learn more about chestnuts and their biology.
4. Are we inoculating @ each step?  

The committee did not reach agreement on this question.  Dr. Robert Leffel and Sara Fitzsimmons spent a time arguing either side of the point, Dr. Leffel arguing against artificial inoculation, Ms. Fitzsimmons arguing for artificial inoculation.
Like Dr. Sisco, Dr. Hebard had e-mailed a list of concerns regarding the CMS plan as outlined by the PA Chapter.

1.  Use only one American in each orchard.  Why does the chapter need more than one pair of American and Chinese/Hybrid trees at each orchard?

Dr. Bob Leffel argued that using maternal line selection with several Americans in an orchard would be sufficient to select proper material to advance to subsequent generations.  Sara Fitzsimmons agreed.  Having more trees in an orchard allows for better seed production.

2.  Because the chapter cannot know whether the Chinese trees being advanced using CMS techniques actually represent new sources of resistance, Dr. Hebard recommended a test in which Chinese trees are crossed with one another.
Sara Fitzsimmons promoted this idea.  Dr. Bob Leffel wondered if it would be necessary.  Dr. Leffel read from a letter by Dr. Sandra Anagnostakis describing how many introductions of Asiatic material had been introduced into Pennsylvania.  He argued that he knows there are differences between the Chinese trees.  Dave Armstrong noted that, in his role as chapter identification expert, the samples he receives from across the state show a great deal of variation.  Sara Fitzsimmons argued that whether they were different in many aspects wasn’t really up for debate, since one can see that there is a lot of variation in the trees.  What crossing the trees together could show is potential differences in resistance specifically, which simple observation of variation in leaf size or twig characteristics could not represent.
3. The chapter needs to realize that there is still plenty of work to do for the TACF Regional Breeding Program.  Continued production of BC3F2 seed, inoculation and selection of existing BC3 orchards, and evaluation of BC3F3 progeny will take a significant amount of time and effort.

The committee agreed that focus should not be taken away from the TACF Regional Breeding Program.  The Chapter has committed itself to seeing the Clapper and Graves lines through completion and will not back away from that commitment.
At that point, the committee broke in order to reconvene in FRL Room 206 for the scheduled teleconference at 11am.

Dr. Kim Steiner joined the committee at that point.  At about 11am, Dr. Paul Sisco called in for the teleconference, followed shortly thereafter by Dr. Fred Hebard.

Tim Phelps started the conference by stating the purpose: to get everybody on the same page with everyone else.  He noted that he, Bob Summersgill, and Phil Gruzka had met with Marshal Case, Dr. Fred Hebard, Herb Darling, and Dr. Al Ellingboe, in order to justify some major advantages of the CMS program, but that they had been unable to back up a lot of the science involved.  In order to bring together everyone involved, this teleconference had been arranged.

Ann Leffel started the conversation by outlining the advantages of CMS as she had outlined previously during the Committee meeting, but by also emphasizing that the chapter is first and foremost committed to the completion of the Clapper and Graves sources of resistance.   
At that point, the committee began to list the concerns originally sent in to the committee by Dr. Fred Hebard, particularly those regarding the use of only one American per orchard and the idea of establishing Chinese chestnut progeny tests.  
Dr. Leffel addressed the question of the former by noting that many plant breeders practice selection exclusively among and within maternal lines:  it is a well-accepted method by which to select proper lines to advance.  
Dr. Sisco raised his number one question, which was whether the chapter was planning on using CMS, or if it had some other goal in mind, namely that of the F1-F2-F3 program proposed by Dr. Leffel in his IUFRO manuscript.  

Tim Phelps answered that the chapter is dealing only with CMS.  
Dr. Sisco went on to voice another concern.  He wondered whether the chapter should simply set out one female and one male and utilize self-incompatibility.  He wondered why one needed CMS when one already has one sexual incompatibility system built into the mix.  Dr. Sisco went on to describe the situation at the West Salem stand encountered by Steve Rogstad from the University of Cincinatti.  Although 9 trees were originally planted at West Salem, Dr. Rogstad has found, through DNA analysis, that almost every tree in the stand has been descended from only two of those trees.  Dr. Sisco also warned against eliminated full pedigree information should there be any contribution in blight resistance from the American.
Dr. Leffel again brought up the point that reintroduction of a species is very difficult, as best currently exemplified by the difficulty of establishing elk herds in the eastern US.  
Dr. Steiner replied that that situation can be found in many other animal species, condors, whooping cranes, etc; however, in his opinion, he does not believe that those animals are carrying the same genetic load as our forest trees.  He advised against a reduction in the genetic base that we have in our forest trees.

Dr. Hebard concurred, noting that the “atom” of the breeding program is 20 American individuals per source of resistance.  If one goes out to 100 Chinese individuals, Chinese diversity could overcome.  At that point, he remarked that he saw no advantage to the utilization of CMS, particularly because, essentially, it’s the same backcrossing program as currently used in TACF’s regional breeding program.

Dr. Leffel responded that the CMS program is different because it uses more Chinese trees, and therefore more possible sources of resistant, more efficiently than the TACF program.
Dr. Hebard noted that TACF used Graves and Clapper because they were known BC1 backcrosses.  It was a small backcross population, but they existed, and so TACF could move on quickly through the program . . . and get to where we are today.

Dr. Steiner questioned, were there a way to get multiple sources of resistance into a breeding program, would there be any disadvantage?  Dr. Hebard replied that one would want the Chinese to be fully resistant.  Dr. Leffel noted one of the primary assumptions of CMS is that Chinese trees vary in resistance.
Dr. Steiner noted that, if gene effects for resistance were additive, and if different sources had different loci, then it wouldn’t matter if you had different Chinese trees all in one breeding program.  If the gene effects were dominant, you’ve got to have them all in a separate breeding program.  If you’ve got dominant gene effects, you’ve got to have homozygosity, or you don’t have resistance.  If you’ve got different loci for each source, then you need to keep the different sources separate . . . but if their additive, it doesn’t matter.

Tim Phelps summarized by stating that the chapter should keep its Chinese sources separate until that type of gene action has been fully established.  
Ann Leffel asked Dr. Hebard whether he had any major reasons why the PA chapter should not participate in a breeding program that made use of CMS.  Dr. Hebard responded with the belief that the chapter could get quickly overwhelmed with the handling of the material.  He observed that the chapter is generating a huge amount of progeny.  Dr. Steiner asked Dr. Hebard whether one could summarize his primary concerns about entering into CMS as a diversion of resources from the primary TACF objective.  Dr. Hebard answered in the positive, adding that entering into the CMS program could lead to a dilution of effort by the chapter into a program this is potentially not as productive as the “traditional” TACF backcross method.
Dr. Steiner then asked Dr. Hebard, assuming that CMS in chestnut is a real phenomenon, would he have any problems with the validity of the approach as suggested by Dr. Leffel.  Dr. Hebard noted that his reservations dealt primarily with feasibility.  He further noted that he saw no reason to utilize CMS over hand-pollination.
Dr. Sisco then introduced the idea of graft propagating the Chinese trees used to produce F1s to use as controls in the F1 orchards.  Ann Leffel wondered whether that would be necessary.  She thought that a Chinese tree 50+ years old should have been tested well enough.  Dr. Sisco noted that there are, in fact, Americans out in the wild that are 50 years old that are completely blight-free, and that one would not conclude, then, that they are resistant.

Dr. Steiner noted his agreement with Dr. Sisco.  Dr. Steiner then introduced a new question for the conference participants:  If PA-TACF starts with the CMS program, would anything be lost?  Dr. Steiner believed that it could be started and then reevaluated within a few years, but would that be at the expense of a lost opportunity to do something else?

Dr. Hebard described his concern as to whether the chapter would be left with resources in the future to finish all that it had started.  He reiterated the important point that the chapter will not necessarily be finished with Clapper or Graves at the BC3F2 level.  After that generation, several cycles of recurrent selection will be needed.

Dr. Sisco stated that that reason is why he encourages the chapter to keep proper controls and pedigrees.  When entering into a breeding program, one needs to test, put in good controls, and not make too many assumptions.  
At this point, the time allotted for the teleconference (1 hour) was coming to an end.  Ann Leffel committed the chapter to getting further answers to both Dr. Hebard’s and Dr. Sisco’s concerns in writing.  

Dr. Sisco voiced one final concern, that the chapter ceases calling the breeding program “the CMS program”.  Dr. Leffel agreed, noting that it is backcrossing utilizing CMS as a method.  The committee agreed.
The teleconference was ended at approximately 12pm.  Dr. Steiner excused himself from the completion of the science committee meeting.  

III.  Strengthening the Chapter Science Committee
Ann Leffel described her concern that the chapter science committee have more representatives from various scientific backgrounds.  She noted that the committee should have pathologists, plant breeders, silviculturists, ecologists, geneticists, etc.

(At the time of the draft writing of these notes, a draft list of people to contact has been formed:
1. Tom Hall, PhD  DCNR - Bureau of Forestry - Forest Pathologist – works w/ chestnut

2. Don Nuss, PhD  U of MD, Hypovirulence and DNA Biotech

3. Donald D. Davis, PhD, PSU Dept. of Plant Pathology, College of Agricultural Sciences
4. Henry Gerhold, PhD, PSU School of Forest Resources  - Forest breeder from Yale

5. Kim Steiner, PhD., PSU School of Forest Resources -  Quantitative Geneticist

6. Dick Lighty, PhD.,  Mount Cuba, D  - Plant breeder from Cornell, PA-TACF 

7. Alex Day, DCNR    Nursery Manager  - Practical forester and nurseryman

8. Ann Bond, MS.  from Michigan State U - York Co. Hort Extension - Genetics and Plant Breeding -young woman with interest.               
9. Greg Miller, PhD  Commercial Chestnut Breeder and Nut Producer -  Iowa State – Horticulture
10. John Carlson, PhD, PSU School of Forest Resources, College of Agricultural Sciences - Molecular Geneticies

Contact with these people will be made.  Sara Fitzsimmons will compile an information packet for those interested parties describing the PA-TACF involvement in chestnut breeding as well as potential duties should these contacts want to join the science committee.) 
Ann Leffel went on to note a second concern that she be replaced as Science Committee Chair and the Dr. Leffel be replaced as Science Advisor.  Not only is Dr. Leffel is ready to retire from the position, but Mrs. Leffel believes that a science advisory committee could offer greater depth than any one advisor.  She described that the process should start by drawing up a list of candidates, contacting them with a statement of our needs for such a committee, providing them with information on the breeding programs, our progress, and our future goals.  The committee would act as a forum for consideration on questions that arise in the future, to review our progress on occasion, and to suggest improvements for the program both generally and specifically. 
Mrs. Leffel went on to list items for future consideration by the science committee:
1.  Research pollen application techniques to avoid contamination during controlled pollination.

2.  Seed storage techniques.

3.  Consideration of multi-strains of fungus for inoculation rather than limiting to two strains.

4.  Improved application methods of inoculation, i.e., mass spraying, mass wounding.
5.  Verification of identification of species.  Does distinct chloroplast DNA markers for Castanea dentata as discovered by Kubisiak, provide a practical means of ID.  How expensive is it?  How closely do taxonomists agree on chestnut species identification?

6.  We plant seed collected from American trees from all over the state (without knowing the pollen parent) in order to preserve the American germplasm for later use.  It has been done in a haphazard and little data has been taken that might help us regarding local adaptation.  Is there a better way to plan such planting?  What design?  What data would be helpful?   

7.  Improving volunteer grower performance.

8.  Provide help in identifying insect and diseases other than chestnut blight as we observe them.

9.  Review the assumptions and methods being used along with other possible methods which may be appropriate for use to meet the goals.

10.  What is the most practical way to address the question of introgression of chestnut species in PA?

IV.  TACF Science Cabinet Report
Tim Phelps noted that during the recent meeting of the TACF Science Cabinet in Asheville, NC, a similar list of priorities was compiled for the distribution of external grant monies.  The goal was to not have a laundry list so as to get people in with different ideas.  The cabinet recommended to the board that the dollar amount for External grants be increased to $30,000 from $10,000.  Such an increase should be done in addition to line items for research at West Salem.  The cabinet also agreed that the Foundation should seed out external funding for mast studies at West Salem.  Some categories that the cabinet deemed important for study were:  molecular fingerprinting, silviculture, pests & pathogens, pollen biology and storage, provenance studies, disease of blight fungus.

At that point, Tim Phelps excused himself from the rest of the committee meeting.

Ann Leffel then discussed possible issues for upcoming TACF Science Review in 2006.  First, we need to sort out sources of resistance.  She would like the review to include a review of chapter activites, including utilization of CMS, testing protocol review, fungus in relation to hypovirulence, and the construction of proper seed orchard.

Mrs. Leffel also voiced her desire for the committee to compile a 5-year plan for chapter breeding efforts, as well as having a panel of scientist to review the plan as progress is made.  
At this point, the time had advanced to 1pm, and the Committee decided to adjourn the formal meeting.  
APPENDIX A: SCIENCE COMMITTEE MEETING AGENDA

TO:             PA-TACF Science Committee
 
FROM:       Ann Leffel, Science Committee Chair
 
SUBJECT:  Agenda for Meeting - Tuesday, 16 Nov 2004, 8:30 am - 1:00 pm, 303 Forest Resources Lab, PSU, University Park, PA
 
AGENDA
1.  IUFRO Forest Genetic Conference report - Bob Leffel 
2.  2004 TACF Annual Meeting Report - General - Bob Summersgill 
3.  TACF Science Cabinet Report - Sara Fitzsimmons and Tim Phelps 
4.  Consideration of TACF concerns regarding  PA-TACF use of CMS.  Discussion - Ann Leffel 


5.  Improved pollination technique.  (Mead/Westvaco breeding seed orchard mgr., Davis M. Gerwig, will send sample of materials)
6.  Inoculation Schedule 2005 - Sara – refresh 
7.  Planting sites for spring 2005 (established and new, TACF BC3 & BC3F2; and PA-TACF CMS F1 & B1, MF F1; American) – Sara
As time allows and/or to think about for next committee meeting – hopefully sometime in March: 
1.  Pollination plans for spring 2005

 
2. Establishing a 5 year plan.  Analysis of needs for help in planting, pollinating, harvesting, inoculation, and maintenance of orchards; 
    equipment and supplies needed; how to distribute volunteer hours and funds to best accomplish plan, feasibility of plan.

3.  Strengthening the Science Committee.
 
4.  Establishing liaison persons or committee for cooperative efforts with DCNR, forest industry, and other organizations who are capable 
       of managing large orchards.
 
5.  Consider how to address the question of introgression of species in PA.

