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CROP GERMPLASM COMMITTEE  (CGC)

FOR PECANS AND HICKORIES

MINUTES  OF  MEETING  AT Embassy Suites, Frisco, TX, 6:30PM, July10, 2011 
Attendance:

Members:   Bill Goff, L. J. Grauke, and Tommy Thompson 
Visitors:      Karen Williams, Charles Graham, Charles Rolla, and Monte Nesbitt
 

Minutes approved.   The meeting was called to order by Chairperson Thompson.   There were no additions or corrections for the minutes of the previous meeting.  Minutes were approved.
National Plant Germplasm System GEP Update:  Thompson opened a discussion and reviewed the current status of recent successful proposals. 
FY2009 Thousand Cankers Disease on Walnut.  This GEP was approved for the Walnut CGC in FY2010.  Grauke is in charge of the funds for ARS and is coordinating work with Ned Tisserat, University of Colorado.  The disease complex involves the Geosmithia fungus vectored by the walnut twig beetle.  The complex is apparently resident on J. major in AZ, which may have some tolerance to the disease.  The level of susceptibility of other species of Juglans is being tested.  Seedlings of pecan and Carya aquatica have been sent for inoculation under lab conditions to determine if the Geosmithia fungus is pathogenic on Carya in which case steps would be necessary to protect the western pecan industry.  Thompson relayed the recent update he received from Sibbett in CA.  The disease does not seem to be progressing strongly on healthy trees.  Usually, trees affected were obviously under major stress before being attacked by this disease.  Trees not watered or cared for were mainly being diseased.  The walnut industry in CA is keeping their fingers crossed, but are much encouraged that it may not progress into a major disease in well cared for orchards.  There were nine verified cases in J. regia, posing threats to commercial walnut production.  Now there are many more, but only on trees weak before infection.  It may be appropriate to enlist their involvement in observing and possibly sampling from pecan orchards in the infected areas, to determine if field level infestation may already exist.   
The Carya CGC received NPGS Plant Exploration funds in 2010 to collect Juglans species in Texas.  The primary interest of Juglans researchers is J. microcarpa, which has been found to have nematode resistance.  Three species of Juglans occur naturally in Texas.  Eastern Black walnut, J. nigra is found in eastern to central Texas.  J. major, the Arizona walnut, is reported in scattered, disjunct populations from central to west Texas.  J. microcarpa, the River walnut, occurs from central to west Texas.  Hybrids between all species have been previously reported.  Collections were made from several autochthonous populations of each species, some previously undocumented, for the purpose of providing germplasm for use in the NCGR-Davis.  Samples were characterized for morphological descriptors of nuts and leaves, revealing considerable overlap between species.  DNA was extracted from each individual and evaluated using plastid microsatellite markers developed for use in the sister genus Carya.  Of three loci (ccmp2, ntcp40, ntcp9), all of which show polymorphism in Carya, only one (ntcp40) was polymorphic among Texas walnuts.  Samples of J. nigra from populations in the eastern U.S. revealed additional alleles for ntcp40, but remained monomorphic at the other loci.  Samples of J. regia and J. mandshurica had unique alleles at all three plastid loci. Juglans microcarpa and J. major samples from Texas populations shared three alleles, two of which were the only alleles found in J. nigra from Texas.  Observations are consistent with interspecific hybridization between Texas walnuts.   Shell texture was the most convincing indication of hybridity between J. major and J. nigra.  Hybrid individuals involving J. microcarpa and its sister species were suspected based on a combination of morphological and molecular characteristics.  Results of the molecular analysis are consistent with what is observed in Carya: sympatric species of the same ploidy level hybridize, contributing to geographic differences in genetic diversity over the range of individual species.  No evidence was found of Thousand Cankers Disease on any Texas walnuts. During the course of this research, herbarium vouchers of Texas Juglans were annotated at Tracy Herbarium (TAMU) and The University of Texas Herbarium, and the map of the distribution of Juglans in Texas was modified.

FY2010 Pecan Kernel Necrosis—Finding for the Cause.   Grauke and Thompson gave an update on this GEP approved in 2009 for Mike Smith.  It has been extended.  This research is searching for the cause of a pecan kernel necrosis, mainly on the Pawnee variety (but now some also found on Choctaw and Mohawk), that causes the bottom of the kernels to be dark and inedible.  Mike has pursued many possible causes, and now is checking to see if deficient Co is involved, or excess lithium.  He is also checking for glyphosate drift as a potential cause and is protecting some clusters to make sure insect feeding is not the cause.  This work will continue in 2012.  The problem seems to be more severe in OK and W. TX.  
National Update by Karen Williams:  Karen is a botanist with the National Germplasm Resources Lab, USDA, ARS in Beltsville, MD, working in the Plant Exchange Office.  That office provided funds for the 2010 Black Walnut collection in Texas, and for the 2009 Carya collection in Florida.  She updated us on current funding and other activities.  Funding of GEP proposals was discussed, and she said that an invitation to submit proposals should be sent out shortly as in the past.  Of course the budget uncertainty makes all this tentative.  
Possible Infestation of Carpathian Walnut with Pecan Weevil:  Thompson reported that Carpathian walnuts from Columbia, MO had been documented as infested with pecan weevil.  DNA testing was used to verify this infestation.  A tree produced 40 pounds, and 5 pounds were infested with pecan weevils.  Pecan in this area is known to be infested with pecan weevil.
Update on molecular analyses activities in repository
The nuclear and plastid microsatellites (or simple sequence repeats, SSRs) developed by this program for use in Carya have been very informative in recent research relating to the geographic distribution of genetic diversity. They have helped qualify information on individual accessions and are being used in broad evaluations of the genus to contribute to the designation of in situ reserves on public lands.  Grauke shared information on collections of C. ovata and C. myristiciformis from the Edwards Plateau region of Texas during the winter of 2010-2011.  Both collections represent very disjunct populations of the species and show intermediacy in molecular profiles between SE US populations and those in Mexico.  Both were found within a mile of each other, on north facing slopes of canyon walls, similar to the topographic positions where the species occur in Mexico.  C. ovata has never been found in this region before, and this is the first collection of C. myristiciformis in this area since William Bray found the species in Kerr County in 1899.  The C. ovata is a stand of several hundred stems, of diverse diameter from newly emerged to over 10 inches in diameter.  All samples tested share a single molecular profile at 14 nuclear alleles, indicating growth from a common root.  Two seedlings of C. myristiciformis were found, with one showing evidence of hybridity with pecan at several loci.  These accessions offer evidence of two mechanisms (asexual sprouting and interspecific hybridity) that help species survive regional genetic bottlenecks.  Grafts of both species are growing well at the Somerville worksite.  
A seed accession of C. cathayensis was obtained by Leo Lombardini on his fall 2010 trip to Zhejiang Province, China.  We germinated seedlings and observed a high incidence of multiple embryos, a trait reported by Jian Qin Huang in his spring 2010 visit to the USDA ARS Breeding Program.  Molecular profiles were identical at all alleles to those observed in all previous accessions of the species, all grown from seed dating back to the 1970’s.  This is a level of uniformity being maintained by seed in that species that can only be maintained in US Carya species by grafting.  It may be evidence of a form of apomixis, as suggested by Huang.

Grauke noted that the 2009 collection of Carya floridana and C. glabra in Florida showed patterns of hybridity within sympatric populations of these tetraploid species.  A short discussion of tetraploidy followed, including reference to R. D. O’Barr’s efforts to induce tetraploidy in pecan using colchicine. Charlie Graham has helped in gaining access to a surviving tree from that research, currently growing in a private orchard in Louisiana.  Grauke will obtain graftwood this dormant season to replace the inventory lost from the Repository in 2010.
Many freeze dried samples associated with vouchered collections of Carya and Juglans were shared with the Repository by Donald E. Stone, prior to his death this past spring.  We have extracted DNA and evaluated several of those in conjunction with the Juglans work reported above as well as regional Carya research.  Using those samples, patterns consistent with interspecific hybridity have been observed between several Mexican Carya species as well as the Missouri tetraploid hybrid C. x collina (C. texana x C. tomentosa). 
Unfortunately, budget challenges have resulted in the loss of our post doc, Maria Azucena Mendoza-Herrera.  Cooperation within the USDA ARS Crop Genetic Resources Unit should allow continued application of our existing markers for necessary routine evaluations.  Funding via grant proposals is being pursued in order to continue the development of molecular markers for use in pecan.  DNA from a diversity panel of 50 Carya accessions has been sent to colleagues at UC Davis, working to develop an Illumina SNP chip for Juglans.  That Carya diversity panel will be included in August, 2011 evaluations of over 9000 single nucleotide polymorphisms (SNPs) developed for J. regia.  If homology is sufficient, we may find informative markers that can be developed for Carya with little expense.  We are cooperating with Allison Miller in the development of an NSF proposal, to be submitted this month, seeking funds to develop SNPs directly from Carya.  Additional proposals will be targeted at funds made available by the Specialty Crops Research Initiative, but are contingent on the success of the above projects. 
After the meeting, Grauke and Williams continued discussions while touring exhibits of the Texas State Pecan Show.  Grauke shared the story of another set of accessions added to the Repository that was not shared in the general meeting: We were approached by members of the Board of Directors of the Washington on the Brazos State Park to contribute to events commemorating the 175th anniversary of the signing of the Texas Declaration of Independence, at Washington on the Brazos, March 2, 1836.  Two large pecan trees growing on park lands near Independence Hall, were confirmed as possible “witness” trees, being old enough to have been present at the 1836 event.  Pete Smith, Director of the Big Tree Registry of the Texas Forest Service took core samples to confirm age, and we collected seed which was germinated by Leo Lombardini and Monte Nesbitt at TAMU.  Grauke determined molecular profiles and found that the two trees had very different plastid profiles from each other, but matched profiles observed in more distant trees (from Mexico and south Texas).  This pattern is consistent with dispersal.  The trees grow beside the La Bahia Road, a route used by Native Americans prior to Spanish and Anglo settlers.  One tree stood at the La Bahia Road ferry crossing of the Brazos and Navasota Rivers and was named ‘La Bahia’.  The other tree grows on the Barrington Farm and is named ‘Anson Jones’.  Pecan is the State Tree of Texas, and seedlings of ‘La Bahia’ were sold as a fund-raiser for the historic site.  Both accessions have been grafted into Repository collections.
GRIN:  Grauke reviewed progress on data entry into the existing Germplasm Resources Information Network (GRIN) database, and progress at the national level in updating the GRIN Global computer system to make this information more useful for pecan, hickory and other crops.  The new GRIN Global prototype is available for testing, and members were encouraged to try it out and provide feedback.  
International Society for Horticultural Science Pecan Workshop at College Station, TX in 2013:  Grauke updated the group on the status of plans by the USDA ARS Pecan Breeding program, Texas A&M University (Leo Lombardini), and the Texas Pecan Growers Association (Cindy Wise) to co-convene the First International Pecan Workshop, under the auspices of the International Society for Horticultural Science.  The meeting will be held July 17-20, 2013 in College Station, Texas, following the annual meeting of the Texas Pecan Growers Association and just before the annual meeting of the American Society of Horticultural Sciences, which will be held July 22-25, 2013 at Desert Springs JW Marriott Resort & Spa, Palm Desert, California.  Richard Heerema will be the editor of the publication and Monte Nesbitt is helping to coordinate local arrangements. A multi-disciplinary team of US scientists has met to discuss preliminary program structure.  Colleagues in Mexico, Argentina, Australia, China and India have been contacted and agreed to serve on program committees.  Leo met with ISHS leaders last week in Italy and will be meeting this week with conference coordinating staff at TAMU in relation to a website for the symposium.  Development of the website is targeted for completion this summer, and will be the communications point for further program development.
New Business.    None.

Next Meeting.   Place and time of next meeting was considered.  After some discussion, it was agreed that we would meet in conjunction with the Western Pecan Growers Association, Las Cruces, NM, March, 2012.
Meeting Adjourned 
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