Tomato Crop Germplasm Committee (CGC) Meeting

Monday, October 10, 2011 (8 pm)

 (Holiday Inn, Ithaca NY)

The meeting was called at 8 pm by the Chair. 

Attendees: 

Majid Foolad (Chair)

Angela Baldo

Jit Baral

Roger Chetelat

David Francis

Bob Heisey

Rogelio Hernandez

Phyllis Himmel

Joanne Labate

Richard Ozminkowski

Dilip Panthee

John (Jay) Scott

Felix Serquen

Ben van der Knaap

1. Updating membership on the committee: A few members moved out of the committee and a few new members were included. An updated membership list is as follow:

	Augustine
	Jim
	BHN Research

	Baldo
	Angela
	PGRU, USDA-ARS

	Baral
	Jit
	Campbell Soup

	Barineau
	Mark
	Redi Plant Research

	Canady
	Mike
	Nunhems USA

	Chetelat
	Roger
	Univ. Calif., Davis

	Foolad
	Majid
	Penn State; Dept Hort

	Francis
	David
	Ohio State University

	Graham
	Elaine
	Seminis; Tomato New Trait

	Gardner
	Randy
	North Carolina State University

	Hernandez
	Rogelio
	BHN Research

	Heisey
	Bob
	United Genetics

	Himmel
	Phyllis
	Seminis Seed

	Labate
	Joanne
	PGRU, USDA-ARS

	Ozminkowski
	Richard
	Heinz N.A., Ag Research

	Panthee
	Dilip
	North Carolina State University

	Prendergast
	John
	ConagraFoods

	Robertson
	Larry D.
	PGRU, USDA-ARS

	Scott
	Jay W.
	GCREC- UF/IFAS

	Serquen
	Felix
	Syngenta Seeds

	Snyder
	John
	University of Kentucky

	Stommel
	John
	USDA, ARS VL


2. TGRC report: Roger Chetelat passed around the 2-year activity report of the TGRC (shown below) and discussed the major activities. He also mentioned that recent annual reports from TGRC were available at their website:  http://tgrc.ucdavis.edu/reports.aspx 

 (Summary of Activity for 2009 – 2010)


Acquisitions. 18 new accessions were acquired, including populations of S. peruvianum from Chile, a stock of cherry tomato, four additional alleles of the tomato gf (green flesh) mutant, two breeding lines containing the sucr (sucrose accumulator) gene introgressed from S. chmielewskii, breeding lines containing resistances to geminiviruses, TSWV, or bacterial spot (Xanthomonas), and a new source of parthenocarpy. Certain obsolete accessions were dropped.  The current total of number of active accessions is 3,661.  


Maintenance. A total of 2290 cultures were grown for various purposes, of which 800 were for seed increase (333 of which were wild species) and 348 for germination tests. As allowed by harvests, large seed samples were submitted to the USDA (NCGRP) and the Svalbard Global Seed Vault for long-term backup storage. Samples of wild populations collected in Chile in 2001 and 2005 were sent to that country as part of the original agreements.Our working collection, kept at 5-7° C, is being augmented by storage of duplicate seed lots at -18° C to extend longevity. 


Evaluation.  166 stocks were grown for progeny tests of monogenic mutants, such as recessive lethal genes and male-sterilities, 341 for genotyping with molecular markers for various purposes, and 200 for geminiviruses resistance tests.  The SolCAP core collection (TGRC accessions) were grown for observations and seed increase.


Distribution and Utilization. A total of 9560 seed samples were distributed in response to 649 requests from colleagues in 34 countries.  In addition, many purely informational requests were answered.  The overall utilization rate (#samples distributed / #accessions available) remains well above 100 percent.  As in previous years, information provided by recipients indicated our stocks are being used for research, breeding or education on a wide variety of topics.  At least 200 publications mentioning TGRC stocks appeared in the literature.


Documentation. Our website was enhanced to display information on seed availability for international shipment, add query functions for our core collections, and to provide access to our annual progress reports. The geographic mapping function on our website was enhanced to allow plotting of related sets of accessions (e.g. all accessions of a species) on satellite maps.  Database changes included improvements in tracking of seed lots and pedigree information.  Further changes were made to our database to improve internal tracking of seed lots and plant pedigree information. Ellen Dean and coworkers at the Center for Plant Biodiversity (UC-Davis), finished mounting and labeling Prof. Rick’s pressed plant specimens collected in the native region for inclusion in the herbarium’s collections.  Our lists of wild species  accessions and miscellaneous genetic stocks were updated.


Research. The TGRC continued research in several areas.  We continued to study the molecular mechanisms of interspecific reproductive barriers, and identified a pollen factor underlying both interspecific and self-incompatibility. As part of this project, we participated in a research expedition to Peru, where we observed that many wild tomato populations collected previously have disappeared.  The status of S. pimpinellifolium is especially troubling, as most populations from low elevations have been eliminated.  We continued to advance prebred lines representing the S. sitiens genome in the background of cultivated tomato. S. lycopersicoides introgression lines and other germplasm sources were screened for gemini virus resistance.  We manipulated the expression of genes in the DNA mismatch repair system to study their role in limiting recombination rates in wide crosses. 

3. TGRC funding support: Roger Chetelat described the funding situation for his Center. USDA has approved one more year of support for the Center, however, prospect for future funding is a concern. The committee unanimously agreed on the desire for TGRC support from USDA. If necessary, the committee will communicate with USDA (e.g. Peter Bretting) requesting that this funding be continued in future. A few other options for further support for TGRC were discussed. Jay Scott agreed to remind vegetable seed companies for their support of the TGRC, and he in fact mentioned this issue during the second day of TBRT (on Oct. 11, 2011).  Rich Ozminkowski suggested that other tomato industry organizations may be in a position to provide letters of support or assist in lobbying for support.
4. PGRU report: Larry Robertson was not able to attend the meeting, however, Joanne Labate presented and discussed the PGRU annual report (copied below). Following the presentation, the committee recommended that the number of accessions in the Core Collection used by PGRU for characterization should be increase. A suggestion was to use approximately 5% of the total collection. 

Tomato Germplasm Conservation at the

Plant Genetic Resources Unit – Geneva, NY

October, 2011

Ithaca, New York

Currently, there are 6556 accessions of 12 Solanum species conserved at the Northeast Regional Plant Introduction Station located at the PGRU, Geneva, New York (Table 1).   This includes 927 accessions which have been transferred to Geneva from the National Center for Germplasm Conservation to consolidate the tomato germplasm collection. 1423 accessions that previously had only G or NSSL accession numbers have been assigned PI accession numbers and the only G accession numbers are accessions that have been recently received and are in the process of being regenerated.  Accessions that were considered duplicate accessions have been inactivated with the accession they are duplicates of marked in the germplasm database so that users can access the representative sample of the accession; this includes 239 PI accession numbers, 51 G accession numbers, and 225 NSL accession numbers. The new taxonomic classification system for tomato has been  implemented in GRIN and is reflected in Table 1.

Table 1. Tomato germplasm conserved at the Plant 

Genetic Resources Unit located at Geneva, NY

	Species
	Accessions
	Backup

	arcanum
	4
	3

	cheesmaniae
	7
	6

	chilense
	1
	1

	chmielewskii
	7
	7

	corneliomulleri
	13
	12

	galapagense
	5
	5

	habrochaites
	63
	40

	lycopersicum
	5921
	5786

	neorickii
	1
	1

	pennellii
	10
	4

	peruvianum
	122
	95

	pimpinellifolium
	230
	227

	sp.
	14
	3

	Hybrids
	158
	158

	TOTAL
	6556
	6348


Characterization for the minimal descriptor list and digital imaging of the germplasm accessions has been incorporated as part of the regeneration process. In 2010 70 and in 2011 144 accessions were characterized with digital images of fruit and foliage also taken. In addition, in 2011, 144 accessions were evaluated using the Tomato Analyzer Program. We have completed 40 digital images as part of the regular regeneration process. Since 2010 we have added Tomato Analyzer Version 3 scans to the regular characterization process. The Tomato Analyzer Program, created by Esther van der Knaap at Ohio State University is used to analyze fruit shape characteristics for Solanum lycopersicum. The program also has the capabilities of analyzing color data although at present, we are using colorimetry to analyze color data for tomato fruit.  

From 2007 through 2011 we have regenerated 339 cultivated tomato accessions, including newly transferred accessions and accessions collected as part of the tomato core collection. Essentially all cultivated tomato accessions are now available for distribution. Funds were obtained to support the Assistance Cooperative Agreement with the Tomato Genetic Resources Center at the University of California-Davis for one more year with $68,780 funds. Distribution of the tomato germplasm collection at PGRU for the past five years is given in Tables 2 and 3 (accessions and samples).  There has been a significant increase in distribution of Solanum the past three years.  The majority of the Solanum accessions distributed have been Solanum lycopersicum. For 2007 there was a large distribution of S. lycopersicum and S. pimpinellifolium to Bacterial speck race 1 (Pseudomonas syringae pv. tomato) and Verticillium dahliae race 2 resistance screening.

Table 2. Distribution of tomato germplasm accessions at PGRU for 2007

through 2011*

	Genus/Species
	2007
	2008
	2009
	2010
	2011
	Total

	arcanum
	1
	2
	3
	3
	0
	3

	cheesmaniae
	2
	2
	3
	2
	2
	6

	chilense
	1
	0
	1
	1
	1
	1

	chmielewskii
	0
	0
	4
	7
	3
	7

	corneliomulleri
	10
	3
	10
	2
	1
	12

	galapagense
	1
	4
	4
	4
	1
	4

	habrochaites
	44
	32
	19
	11
	13
	46

	lycopersicum
	2929
	711
	818
	895
	517
	3614

	neorickii
	0
	0
	1
	1
	1
	1

	pennellii
	4
	2
	4
	4
	5
	5

	peruvianum
	31
	58
	75
	42
	17
	98

	pimpinellifolium
	153
	27
	67
	14
	9
	173

	sp.
	5
	1
	6
	0
	17
	6

	Hybrids
	26
	147
	44
	27
	1
	150

	TOTAL
	3207
	989
	1059
	1013
	588
	4126


Table 3. Distribution of tomato germplasm samples at PGRU for 2007

through 2011*

	Genus/Species
	2007
	2008
	2009
	2010
	2011
	Total

	arcanum
	1
	4
	3
	4
	0
	12

	cheesmaniae
	2
	2
	4
	2
	3
	13

	chilense
	2
	0
	1
	4
	1
	8

	chmielewskii
	0
	0
	4
	8
	3
	15

	corneliomulleri
	14
	3
	13
	5
	1
	36

	galapagense
	1
	7
	7
	7
	1
	23

	habrochaites
	87
	53
	25
	19
	16
	200

	lycopersicum
	3775
	1246
	1303
	1377
	1185
	8886

	neorickii
	0
	0
	1
	1
	1
	3

	pennellii
	5
	3
	8
	12
	9
	37

	peruvianum
	43
	74
	97
	63
	24
	301

	pimpinellifolium
	180
	31
	77
	18
	10
	316

	sp.
	10
	1
	7
	0
	1
	19

	Hybrids
	37
	169
	60
	31
	39
	336

	TOTAL
	4157
	1593
	1610
	1551
	1294
	10205


*2011 distributions are through September 1, 2011.

2009-2011 Tomato research highlights, PGRU lab and field

1) Core set 184 accessions of broad phenotypic and genotypic diversity 

(http://www.ars.usda.gov/SP2UserFiles/Place/19100500/TomatoCoreListing.pdf)

composed of:

50 geodiversity/landrace 

47 fruit shape diversity (van der Knaap NSF project)

35 vintage (heirloom)

52 obsolete (PVPs expired in 1950s-1990s)

· 90 of the core accessions are part of SolCAP, 94 are not

· any lines not in NPGS were added to the repository

· all 184 were SNP genotyped at PGRU with 18 markers

· all 184 were phenotypically characterized (minimal descriptors, digital images, Tomato Analyzer scans, brix, titratable acid, lycopene, vitamin C)

· all PGRU SNP markers (184 SNPs and many indels) are available in NCBI dbSNP

· fruit characterization was expanded in 2010-2011 to include HPLC of nitrogen containing metabolites involved in ripening and quality through collaboration with A. Breksa (ARS Processed Foods Research Unit, Albany, CA).

Labate, J.A., S.M. Sheffer, T. Balch and L.D. Robertson. 2011. Diversity and population structure in a geographical sample of tomato (Solanum lycopersicum L.) accessions. Crop Science 51:1068-1079.

2) Diversity among accessions in a core collection of 44 heirloom tomato (Solanum lycopersicum L.) varieties.  2009 Tomato CGC $14,000 (Labate, Robertson, and Baldo)

collaborated with D. Panthee, NC State Univ., D. Francis, The Ohio State Univ., M. McGrath, Cornell Univ. 

Panthee et al. in prep. “Genotype and Environmental Interaction for Fruit Quality Traits in Vintage Tomato Varieties”

3) Wild tomato Lycopersicon peruvianum has been reclassified into four new Solanum spp. taxa by Peralta et al. (2008). We grew 120 PGRU accessions in the field and 50 in the greenhouse in 2009 and reclassified them using new taxonomic keys and comparison to known “checks”. Leaves, flowers and fruits of all accessions were scanned.

4) Software tool ‘AlleleCoder’ (Baldo et al. 2011) and a method that analyzes DNA sequences and performs Principal Components Analysis (PCA) using PERL, BioPerl, R and R commander. The publication included genotypes at 67 SNP markers for 50 accessions (geodiversity/landrace panel).

Baldo, A.M., D.M. Francis, M. Caramante, L.D. Robertson and J.A. Labate. 2011. AlleleCoder: a PERL script for coding codominant polymorphism data for PCA analysis. Plant Genetic Resources: Characterization and Utilization 10:1-3.
5) Field trial in Geneva, NY, 2010 Morphological and Nutritional Variation in a set of tomato germplasm with Highly Variable Fruit Shapes and Colors. Esther van der Knapp and Brian B. McSpadden Gardener, Ohio State University, Wooster, OH

Panthee et al. submitted to Euphytica “Magnitude of Genotype x Environment Interactions Affecting Tomato Fruit Quality”

5. Recent tomato germplasm proposals funded:

2009/2010: Four proposal submitted to USDA, one funded: (Gary Wallad and Jay Scott: Screening of tomato germplasm for resistance target spot caused by Corynespora cassiicola)
2010/2011: One proposal submitted to USDA and received funding (Dilip Panthee: Evaluation of Tomato Germplasm for Flavor-Contributing Components).

6. Evaluation of priorities for future germplasm research/proposals. The committee agreed that the list of germplasm research priorities must be updated. The last update was done in 2006. The committee agreed to send their suggestions on priorities via email to Majid Foolad to update the list. This was subsequently done, and the updated list can be found on GRIN website (http://www.ars-grin.gov/npgs/cgclist.html#Tomato). 

7. Selecting a Vice Chair for Tomato CGC: The committee selected Richard Ozminkowski as the new Vice Chair of the Tomato CGC. 

The meeting adjourned at 9:50 pm. 

