Leafy Vegetable Crop Germplasm Committee (LVCGC) Meeting – MINUTES

ASHS Annual Conference

Tropicana Hotel, Las Vegas, Nevada
July 22, 2019
Attendees – Carlos Avila, Barbara Hellier, Jinguo Hu, Maria Jenderek, Vijay Joshi, Larry Knerr, Gustavo Kreutz, Jim McCreight, Beiquan Mou (Chair), Kathy Reitsma, German Sandoya, Ainong Shi, Hyemyeong Yoon.
The meeting was called to order by Beiquan Mou, followed by brief self-introductions of attendees. 
Crop Reports:
Celery – Joanne Labate gave a report via telephone on the Apium germplasm collection at Geneva, New York. Now there are 248 accessions at Geneva (176 PIs and 72 Geneva numbered lines), and 64 accessions at Ft. Collins, Colorado that are not held at Geneva. Most (243) of the 248 accessions are Apium graveolens. Of the 248 accessions, 159 are available for distribution and 95 are backed up at PAGRP in Ft. Collins. No new regenerations have been started since 2012 due to lack of facility and personnel (farm manager). Regeneration is expected to restart in 2020. Approximately half of the accessions still need to be regenerated to provide sufficient seeds for distribution and backup. Feedback on which traits should be given high priority to collect in celery regeneration plots would be appreciated (https://npgsweb.arsgrin.gov/gringlobal/cropdetail.aspx?type=descriptor&id=119). In addition, the 64 Ft. Collins accessions (received by NPGS from 1961 -1992) have to be regenerated and transferred to the collection at Geneva. There were 13 orders of seeds in 2018 for 224 samples from 158 accessions. This year, 17 samples from 16 accessions have been distributed to fill 7 orders through June 30. The seeds of Apium are stored at -20 oC with distribution samples stored at 5 oC and 20% RH. Joanne Labate was hired as the Vegetable Crops Curator in 2018-19.
Chicory & Endive – Kathy Reitsma reported that the Cichorium collection at Ames, Iowa totals 285 accessions (168 C. intybus, 114 C. endivia, 2 C. calvum, and 1 C. pumilum), of which 244 (86%) are available for distribution and 259 (91%) are backed up at Ft. Collins. Regeneration in 2017 (6 accessions) and 2018 (18 accessions) focused on the distribution seed lots stored at 4 oC that are old, or low in viability or quantity. Original seeds are stored at -18oC. Germination tests were conducted on 51 accessions regenerated in 2016 through 2018, and 82% of the distribution seed lots has had a germination test within the last 5 years to monitor viability. In 2018, 367 seed samples (218 accessions) were distributed to 9 recipients to fill 7 domestic (152 packets/130 accessions) and two foreign (215 packets/213 accessions) orders. So far in 2019 through July 1, 91 samples (87 accessions) for three domestic requests and one foreign order. The intended use of the requested germplasm was for varietal development, genetic studies, and chemical analysis for bioactive compounds. Germplasm evaluation data (in Excel or tab-delimited text), descriptors, evaluation conditions, and publications should be sent to the curator by email (kreitsma@iastate.edu) attachment or on DVD to be available to other researchers via GRIN-Global.
Spinach – David Brenner provided a written report on the collection status of 413 accessions held at Ames, of which 332 (80%) are available and 399 (97%) are backed up at Ft. Collins. In the 2018-19 season, 14 accessions were regenerated at the USDA-ARS in Salinas, CA and one accession of wild spinach ( PI 647859) was regenerated in greenhouses in Ames. Seeds of 15 accessions were sent directly from the backup collection at the PAGRP to Salinas for regeneration in the 2019-20 season. In 2018, 3,315 seed samples from 394 accessions (95%) were distributed to 30 orders (23 recipients), averaging 8 times/accession.
Lettuce – Barbara Hellier reported that there are currently 2,333 accessions of 29 species in the Lactuca collection at Pullman, Washington, of which 1,417 are available for distribution and 1,575 are backed up at PAGRP.  The collection now has 1,555 accessions of L. sativa with 1,319 available and 1,415 backed up. The L. serriola collection has 417 accessions with 77 available and 117 backed up. The 354 accessions of the remaining species have only 21 accessions available and 43 backed up. In 2018, 70 accessions of L. sativa were regenerated in the field and 13 accessions of L. serriola and L. saligna were regenerated in greenhouses, among which 21 accessions were tested positive (ranging from 1/30 to 3/30 or 3-10%) for LMV by ELISA. This year, 70 accessions of L. sativa are being regenerated in the field and 3 have LMV-positive plants. All LMV-positive plants were rogued. Cages are being used in the field regeneration to prevent cross pollination by insects and seed mixing, while decreasing LMV transmission by aphids. There are also 11 accessions of L. serriola accessions increased in the greenhouse. Currently most crisphead varieties do not bolt in the field in Pullman due to a short growing season, and seed quality and quantity from greenhouse regeneration are poor. Eight crisphead accessions were regenerated in the Parlier, CA station in 2018 and 2019 and yielded excellent quantity and quality of seeds, with no LMV detected. During the past two years, 7,349 seed samples were distributed in 185 orders to 169 requestors, with 4 orders of over 1,000 accessions each to seed companies and universities. In addition, 100 accessions were sent to PAGRP for back-up, and 72 accessions were shipped to the Svalbard Global Seed Vault. In 2018-19, one new accession was added to the collection, W6-56697, L. floridana, collected by the Bureau of Land Management, Seeds of Success program. Of the 176 accessions tested in the past two years, 167 had 80-100%, 5 had 50-79%, and 4 had less than 49% germination. During this same time period, 75 PAGRP Lactuca inventories were tested: 71 accessions had 80-100%, 3 had 50-79%, and 1 had less than 49% viability.
Other Reports:
Germplasm Evaluation Funding Report:

Ainong Shi of University of Arkansas gave a progress report on the proposal funded (with Jim Correll) in FY2016 ($12,621) and FY2017 ($29,868). The projects involved evaluation and association analysis of white rust resistance for the USDA spinach germplasm. Four hundred USDA germplasm accessions were evaluated for white rust resistance during the winters of 2016-17 and 2017-18 at the Del Monte White Rust Nursery in Crystal City, TX. However, the disease pressure was not high enough for adequate scoring of white rust resistance, despite two sprays of the white rust pathogen at the seedling stage in 2016-17, but there were much better rust score data due to the severe white rust infection in the winter 2017-2018. The 400 accessions were also planted at the University of Arkansas Vegetable Research Station in Kibler, AR in the spring 2017 and 2018, but no white rust disease was observed. A total of 1,009 spinach genotypes including the 400 USDA germplasm accessions were used for next generation sequencing by GBS and ddRADseq; around 36,324 million reads of 1,009 samples with average 3.6M reads per sample (125bp/read) were obtained; and more than one million SNPs were discovered from the GBS among the 1,009 spinach genotypes. Genetic diversity and population structure were studied in 268 USDA GRIN spinach germplasm accessions originally collected from 30 countries. Association analysis of white rust resistance were conducted in 268 USDA spinach germplasm accessions using 655 SNPs postulated from GBS. Based on MLM on TASSEL 5, the distribution of QQ plot between the observed LOD (-log(P-value)) values vs the expected LOD (-log(P-value)) values showed a large distance from the expected distribution, indicating that there were SNPs associated with the white rust resistance in this spinach panel. The Manhattan plot from MLM analysis also showed that there were SNPs with LOD (-Log(P-value)) greater than 3.5 distributed on six chromosomes, indicating that there were SNP markers associated with white rust resistance. Eleven SNPs were associated with white rust resistance with LOD (-log(P)) greater than across three models: two out of 11 SNPs were located at chromosome (chr) 1; 5 at chr 2; 2 at chr 4, and 1 at chr 5 and 6 respectively. R2 values ranged from 4.44 to 8.96. We are conducting DNA sequencing in 480 spinach genotypes using whole genome resequencing (WGR) with 10 x spinach genome coverage about 6.5 Gb sequencing data for each spinach samples to do spinach genotyping. It is expected that 10 million (M) of SNPs will be found. The 10 M SNPs will be used for genome-wide association study in spinach for identify SNP markers and candidate genes for important traits in spinach including the white rust resistance.
Other Discussions:
Germplasm Evaluation Funding.

The proposal by A. Shi and J. Correll for FY2019 “Evaluation and association analysis of Stemphylium leaf spot resistance for USDA spinach germplasm” was funded at $20,000. Funding for FY2020 is expected to be available later this fiscal year. Since our CGC was funded twice the normal amount of funding in FY2019, funding for FY2020 will mainly be given to those CGC not funded in FY2019. However, excellent proposals from those CGC funded in FY2019 will still be considered for FY2020 funding. 

Germplasm Exploration & Exchange.

Germplasm Exploration & Exchange funding for FY2021 is expected to be available again later this fiscal year. Jim Correll would like to submit a germplasm collection and exchange proposal “Expedition in Caucasus region (Armenia, Georgia, and Turkmenistan) to collect spinach germplasm for crop improvement” to the Plant Exchange Office.
Crop Vulnerability Statement
The Crop Vulnerability Statement (CVS) for LVCGC was last updated in 2014 and should be updated again. Some members of LVCGC have provided their revisions and suggestions. Everyone is encouraged to send revisions and updates to the Chair Beiquan Mou, especially regarding the part you are familiar with.
Upcoming Meetings Related to Leafy Vegetables.
Other meetings of interest to LVCGC members were mentioned including:
-International Spinach Conference, May 4-6, 2020, Murcia, Bairnsdale, Australia.
-ASHS Annual Conference, August 10-13, 2020, Orlando, Florida.
Next LVCGC Meeting.
The time and place for the next LVCGC meeting were discussed but not decided. There was a suggestion to hold the CGC meeting every two years, instead of every year.
Prepared by Beiquan Mou.

