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Root and Bulb Vegetable Crop Germplasm Committee

2009 Activities Report

The Root and Bulb Vegetable Crop Germplasm Committee did not conduct an annual meeting in 2009.  In lieu of the minutes from that meeting, report details the activities of the committee and associated individuals for the 2009 year.

1. Current membership list

A current listing of the membership of this committee is listed below in this report. Two additional members were added at the Allium subcommittee meeting. If you know someone, that is interested in joining our committee, please encourage them to do so by contacting the committee chair, Chris Cramer.

2. Subcommittee reports


Allium – Please see the included minutes listed below from the last meeting.


Daucus – This subcommittee has not met since our last annual meeting.

3. Update of RBV germplasm activities at Geneva, NY

Please see the report included below. If you have any questions about the report, please contact Larry Robertson.

4. Update of RBV germplasm activities at Ames, IA

Please see the report included below. If you have any questions about the report, please contact Kathy Reitsma.

5. Update of RBV germplasm activities at Pullman, WA

Please see the report included below. Please see the attached Excel file on garlic cryopreservation activities at the National Center for Genetic Resources Preservation. If you have any questions about the report, please contact Barbara Hellier.

6. 2009 National Germplasm Resources Laboratory Report
Please see the report included below. If you have any questions about the report, please contact Mark Bohning.

7. 2009 National Program Staff Report
Please see the report included below. If you have any questions about the report, please contact Peter Bretting.

8. Update of Daucus and Allium Germplasm Activities by Phil Simon
Please see the report included below. If you have any questions about the report, please contact Phil Simon.

9. 2009 Short-day onion accession regeneration activities at New Mexico State University
Please see the report included below. If you have any questions about the report, please contact Chris Cramer.

10. Status of 2007 germplasm evaluation proposal

Please see the report included below. If you have any questions about the report, please contact Chris Cramer.

11. Status of 2008 germplasm evaluation proposal

Please see the report included below. If you have any questions about the report, please contact Chris Cramer.

The next Root and Bulb Vegetable CGC meeting is to be announced.
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Onion and Garlic Subcommittee Meeting, Root and Bulb Vegetable Crop Germplasm Committee

Friday, December 12, 2008, 3:30-5:30 PM

2008 National Allium Research Conference, Plaza Room, Savannah Marriott Riverfront Hotel

Savannah, GA

Meeting Minutes

People Present: Rick Watson, Rene Emch, David Whitwood, Larry Robertson, Ivan Miller, Jan Slot, Robert Sakata, Jim Strefler, Mike Bowman, Lyle Damron, Kent Walsh, Rick Jones, Mike Havey, Mary Ruth McDonald, Dan Brotslaw, Chris Cramer

1. Current membership list – Added Ivan Miller and David Whitwood to membership list.  All were willing to attend the Onion and Garlic Subcommittee meetings held biennially to the National Allium Research Conference.

2. Update of RBV germplasm at Geneva, NY (Larry Robertson)

Larry provided the same report that he presented at the annual RBV-CGC meeting in Orlando, FL.

3. Status of hybrid onion accessions in collection.

There was some discussion on this issue.  It was mentioned that the hybrid accessions were useful in some disease screenings and that some hybrid cultivars were no longer available.  It is hard to maintain the hybrid accessions true to type.  It was decided that the hybrid accessions would not be kept in the collection and would not be regenerated.

4. Update of RBV germplasm at Pullman, WA (Barbara Hellier)

Barbara was not present. A revised report was sent in her absence.

5. Status of short-day onion accession regenerations and long term project funding (Cramer)

Larry mentioned that funding was available for this year and that a new SCA has been established for the next five years.  He indicated that Peter Bretting is committed to short-day onion regeneration and he will come up with money to continue the regeneration efforts.

6. Status of 2007 germplasm evaluation proposal (Cramer)

Chris presented some of the results from his evaluation of similar short-day accessions.  There were some comments that molecular data needs to be collected on the PI accessions to determine how related the accessions are to each other.  Ted Kisha at Pullman will be doing some of this work with the accessions screened as part of the germplasm evaluation proposal.  Mike Havey suggested that a letter from the RBV-CGC suggesting the need for genotyping of onion accessions might be helpful in getting funding for this effort.  Some discussions continued on how to distinguish accessions, which accessions to keep and which accessions to discard from the collection.  Some suggestions included keeping those accessions that appear to be the most diverse, saving accessions that are the best and worst performers among accessions of a similar group.  Another suggestion was to use SSR markers to distinguish between redundant accessions and potential accessions.  Another suggestion was to find some experts that know what the accessions should look like and only keep those accessions that are true to their description.  It was decided to revisit the discussion once all of the morphological and molecular data has been collected.

7. Other

Mike Havey asked if anyone was having problems exchanging onion seed with researchers in India.  He has been sending seed to them and asking for seed in return.  He has not received any seed in return.

Allium Collection of the PGRU at Geneva, New York
October 2009

Interim Report
Status of Collections
Currently there are 1121 accessions of Allium maintained at the Northeast Regional Plant Introduction Station at Geneva, New York (Table 1).  The taxa of Allium in the U.S. National Plant Germplasm System (NPGS) maintained at Geneva are Allium cepa, A. fistulosum, and amphidiploids of hybrids of A. cepa and A. fistulosum with each other and several other species. The current backup status of the Geneva Allium collection at the National Center for Genetic Resources Preservation is also given in Table 1.  

Table 1. Taxa of Allium maintained at Geneva, New York
	Taxa
	G*
	PI
	Total
	Number accessions backed up NCGRP

	
	
	
	
	

	Allium cepa var. cepa
	218   
	772
	990
	501

	Allium fistulosum
	33
	80
	113
	38

	Allium total
	255
	866
	1121
	549

	
	
	
	
	


*Geneva local number, not yet PIed.

Regeneration Activities
Regenerations conducted the past three years are detailed in Table 2.  The current SCA with Dr. Christopher Cramer at New Mexico State University (NSMU) was conducted for regeneration of short day onions with NMSU during the past three seasons. In 2009 seed was received for 27 short day onion accessions and another 48 regenerations of short day onion accessions will be received in 2010. Since June, 2009 approximately $60,000 was added to this SCA and it was extended for three years through May 2012 to meet needs for routine regeneration of short day onions. Funding for this support of the short day onion regenerations was received from the North Atlantic Area Office.

In 2009 a total of 81 accessions were sent for screening of thrips and IYSV resistance at New Mexico State University and Colorado State University by Dr. Christopher Cramer and Dr. Harold Schwartz. These accessions were selected for screening because they have been found to have less leaf wax.

Digital images of bulbs (840) and foliage (834) were added to GRIN. This is now done as an ongoing activity after each year of regeneration is completed.

Germplasm Distribution
Between October 1, 2007 and September 30, 2009 (Fiscal Year 2008 and Fiscal Year 2009) a total of 985 samples of 401 accessions were distributed in 102 domestic and 22 foreign orders (Table 3). 
Table 2. Regenerations of Allium
	Place/Year/Type
	Allium cepa var. cepa
	Allium fistulosum
	Allium total

	
	
	
	

	Geneva
	
	
	

	Seed 2006
	55
	7
	62

	Seed 2007
	64
	5
	69

	Seed 2008
	62
	8
	70

	Seed 2009
	38
	3
	41

	Bulbs/Plants 2006
	70
	5
	75

	Bulbs/Plants 2007
	85
	11
	96

	Bulbs/Plants 2008
	49
	3
	52

	Bulbs/Plants 2009
	70
	16
	86

	
	
	
	

	Cooperators/NPGS Sites
	
	
	

	Seed 2006
	45
	0
	45

	Seed 2007
	42
	0
	42

	Seed 2008
	8
	0
	8

	Seed 2009
	39
	1
	40

	Bulbs 2006
	30
	0
	30

	Bulbs 2007
	0
	0
	0

	Bulbs 2008
	52
	0
	52

	Bulbs 2009
	48
	0
	48

	
	
	
	

	Total Seed Production

	
	
	

	Seed 2006
	100
	7
	107

	Seed 2007
	106
	5
	111

	Seed 2008
	70
	8
	78

	Seed 2009
	77
	4
	81

	
	
	
	


Table 3. Distribution of the Geneva Allium collection (FY2008, FY2009)

	Type/Statistic
	Allium cepa var. cepa
	Allium fistulosum
	Allium total

	Domestic
	2009
	2008
	Total
	
	2009
	2008
	Total
	
	2009
	2008
	Total
	

	Orders
	52
	30
	82
	
	10
	9
	19
	
	63
	39
	102
	

	Accessions
	307
	181
	346
	
	17
	22
	30
	
	324
	207
	380
	

	Samples
	488
	207
	695
	
	22
	25
	47
	
	510
	238
	748
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Foreign
	2009
	2008
	Total
	
	2009
	2008
	Total
	
	2009
	2008
	Total
	

	Orders
	11
	6
	17
	
	5
	3
	8
	
	15
	7
	22
	

	Accessions
	82
	88
	111
	
	11
	15
	21
	
	93
	103
	132
	

	Samples
	103
	101
	204
	
	18
	15
	33
	
	121
	116
	237
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Total
	2009
	2008
	Total
	
	2009
	2008
	Total
	
	2009
	2008
	Total
	

	Orders
	63
	36
	99
	
	15
	12
	27
	
	70
	46
	116
	

	Accessions
	312
	230
	356
	
	24
	33
	41
	
	336
	267
	401
	

	Samples
	591
	308
	899
	
	40
	40
	80
	
	631
	354
	985
	


North Central Regional Plant Introduction Station

Root and Bulb Vegetable CGC Report

September 24, 2009
Submitted by K. R. Reitsma

DAUCUS
Statistics for the NCRPIS collection are found in the table below.  Collection availability is at 84% with 87% of the collection backed up at the National Center for Genetic Resources Preservation (NCGRP) in Ft. Collins, CO.  One new accession of Daucus pusillus collected in California was received since the last CGC report in 2008.  

	Taxon
	New Accessions 
	PI   Numbers
	Ames Numbers
	Total Accessions
	Available  
	Backed  up at NCGRP

	D. aureus
	
	7
	3
	10
	3
	4

	D. broteri
	
	10
	8
	18
	12
	13

	D. capillifolius
	
	1
	
	1
	1
	1

	D. carota
	
	692
	60
	752  (781a)
	708
	743

	D. carota subsp. carota
	
	41
	11
	52
	41
	42

	D. carota subsp. commutatus
	
	3
	1
	4
	4
	3

	D. carota subsp. drepanensis
	
	2
	
	2
	
	1

	D. carota subsp. fontinesii b
	
	
	4
	4
	
	

	D. carota subsp. gummifer
	
	2
	
	2
	2
	2

	D. carota subsp. hispanicus
	
	2
	
	2
	2
	2

	D. carota subsp. major
	
	2
	3
	5
	3
	3

	D. carota subsp. maritimus
	
	1
	16
	17
	1
	1

	D. carota subsp. maximus
	
	9
	9
	18
	9
	9

	D. carota subsp. sativus
	
	2
	
	2
	2
	2

	D. carota var. boissieri
	
	2
	
	2
	1
	2

	D. carota var. sativus
	
	92
	7
	99
	95
	95

	D. crinitus
	
	5
	7
	12
	3
	3

	D. durieua
	
	
	1
	1
	
	

	D. glochidiatus
	
	1
	
	1
	
	

	D. guttatus
	
	17
	8
	25
	23
	20

	D. involucratus
	
	3
	
	3
	2
	2

	D. littoralis
	
	2
	
	2
	1
	2

	D. muricatus
	
	1
	12
	13
	1
	2

	D. pusillus
	1
	6
	1
	7
	6
	7

	D. sahariensis
	
	
	3
	3
	
	

	D. syrticus
	
	
	10
	10
	
	

	D. unidentified species
	
	
	31
	31
	27
	27

	Total
	1
	903
	195
	1127
	947
	984


a The total number of Daucus carota accessions is 781 when including 29 NSSL-numbered accessions sent to us by NCGRP in 2006 for regeneration due to low viability.  Ten of the 29 are currently available and will be assigned PI numbers.

b Nomenclature change:  D. carota subsp. fontinesii formerly known as D. carota subsp. hispidus.
Regeneration:
Accessions regenerated at Ames in 2008 are awaiting viability test results before the seeds will be inventoried and stored for distribution.  Forty Daucus accessions were planted in the greenhouse in October 2008 for the 2009 regeneration cycle.  Three accessions failed to germinate, three were annuals, 35 were biennials, and two had mixed annual/biennial life cycles.  Annual plants were pollinated by blue bottle flies and alfalfa leaf cutting bees in greenhouse isolation cages.  Biennial plants were vernalized and transplanted to field cages in April 2009.  Three annual accessions were started in the greenhouse in March 2009 and also transplanted to field cages in April.  All field cages were being controlled pollinated using blue bottle flies, house flies, alfalfa leaf cutter bees, and/or honey bees.  Approximately 30 accessions will be started in the GH this fall for regeneration in 2010.  We will possibly plant some of the newly collected Daucus from Phil Simon’s and David Spooner’s August Tunisia collection trip if we receive the seeds in time.

Eleven accessions of Daucus were sent to cooperators for regeneration in 2009.  These included six accessions sent to Rob Maxwell (Seminis), and five accessions to Roger Freeman (Nunhems).  We sent another six accessions to Rob Maxwell in August for regeneration during the 2010 growing season.  
Distribution: 
Since the last report in July 2008, we have fulfilled 105 Daucus requests, resulting in the distribution of 980 packets (589 accessions) for domestic orders and 143 packets (124 accessions) for foreign requests.  Many of the requests were for one-time-distributions for “Non-Research-Requests” (home gardener) orders.  Four of the larger “legitimate” orders were for molecular analysis; breeding; evaluation of mineral and nutritional content of roots; and comparison of herbivore defense, competitive ability, herbivory tolerance, and plasticity.

Special projects:
The Daucus 2009 observation field included 50 accessions of Daucus carota planted so that plant, root, and flower characterization notes and images could be taken.  Some herbarium specimens were also collected, and taxonomic identifications were verified.  These data and images will be loaded to GRIN. We will continue with these annual observation plantings until we are able to work our way through the collection to characterize all available Daucus accessions. 

PASTINACA
No new accessions of Pastinaca have been received, and no accessions are being regenerated in 2009.  Of the 70 accessions in the collection, 51 are currently available for distribution and 47 accessions are backed up at the NCGRP.  Seventy-three (46 accessions) were distributed for ten domestic orders since the last CGC report – the majority of these orders were one-time-distributions for “Non-Research-Requests” (home gardener) orders.  
Status Report on the Allium and Table Beet Collections at the Western Regional Plant Introduction Station Submitted to the Root and Bulb Crop Germplasm Committee 

by Barbara Hellier (Curator) September 2009

There are currently 1118 accessions in 114 species in the Allium collection at the Western Regional Plant Introduction Station in Pullman, WA.   This collection contains both true seeded species and those maintained vegetatively.  Of the 806 accessions of true seeded species, 398 are available for distribution and 205 are backed-up a NCGRP, Fort Collins, CO.  There are 312 vegetatively maintained accessions. These accessions are regenerated each year (30-40 cloves/accession) with availability determined after harvest and cleaning in September.  There are 65 Allium sativum accessions cryopreserved at NCGRP.  Table 1 (see excel spreadsheet) lists priority accessions cryopreservation for the garlic collections.  Our short term back-up location for the garlic collection is the NPGS station in Parlier, CA.  A duplicate planting of 10 cloves/ accession was planted in Parlier in Oct. 2008 and will be again in Oct. 2009.

From December 1, 2008 to September 1, 2009, we received 3 new Allium accessions.  These are from the BLM- Seeds of Success project.  There were two accessions of A. acuminatium and one A. textile.  During the same time period, we distributed 214 seed packets in 37 orders.  We also distributed 13 A. sativum and A. longicuspis packets, one to two bulbs each, to 5 requestors.  We have had an increase in the number of requests from home gardeners over the last 2 years.  The majority of requests for the 2009 garlic harvest are from home gardeners.

We are continuing work on Allium acuminatum with a Great Basin Native Plant Selection and Increase project.  We have collected the first year’s data on a trial looking at bulb spacing and seed production. 

Table beet is a small part of the Beta collection.  We have 135 accessions of table beets; 106 are available for distribution and 120 are backed-up at NCGRP.   We sent out 357 seed packets in 50 orders of Beta vulgaris ssp vulgaris from Dec. 1, 2008 to Sept. 1, 2009.  Of those only a small portion was for table beet. 


Please contact me if you have comments or questions.  Thank you.  Barbara Hellier  509-335-3763, bhellier@wsu.edu

National Germplasm Resources Laboratory 

USDA-ARS

Beltsville, Maryland

2009 Report to PGOC, RTACs and CGCs 

The National Germplasm Resources Laboratory (NGRL), Beltsville, MD, supports the acquisition, introduction, documentation, evaluation, and distribution of germplasm by the National Plant Germplasm System (NPGS) and other components of the U.S. National Genetic Resources Program (NGRP).  The Laboratory is comprised of the Plant Exchange Office (PEO), the Germplasm Resources Information Network/Database Management Unit (GRIN/DBMU), and the Plant Disease Research Unit (PDRU), whose functions and procedures are provided below. The Laboratory also facilitates the activities of the Crop Germplasm Committees that advise components of the NPGS on a variety of matters.  The permanent NGRL Research Leader position has been filled with the hiring of Dr. Gary Kinard in January 2009.

The Plant Exchange Office

Plant Exploration and Exchange Program

The PEO supports the collection of germplasm for the NPGS through the management of a Plant Exploration and Exchange Grant Program.  Plant explorations involve field collection of germplasm not available in any germplasm collections, while plant exchanges are expeditions to arrange exchange of germplasm already conserved in foreign genebanks.  Annual guidelines for developing plant exploration and exchange proposals are prepared by the PEO and distributed to researchers.

An extensive review procedure is used to assess the relevance of the proposals to the NPGS needs and the likelihood that the proposed explorations or exchanges will accomplish their stated objectives.  Before submission, proposals are reviewed by the appropriate CGC or other crop experts. After submission to the PEO, proposals are reviewed by a subcommittee of the NPGS Plant Germplasm Operations Committee (PGOC).  The PEO then evaluates the proposals and the PGOC reviews and makes recommendations on funding to the ARS National Program Staff (NPS). 

All foreign explorations supported by PEO comply with the provisions of the Convention on Biological Diversity on access and benefit sharing related to genetic resources. Prior informed consent to collect genetic resources is obtained from the appropriate host country authorities before the exploration takes place. The permission includes agreement on the benefits to the host country associated with access to genetic resources. The PEO is involved in most requests to foreign governments for permission for collecting and negotiates the terms of agreements when necessary. Foreign explorations are always conducted in cooperation with scientists from the host country and cooperation with the national genetic resources programs is strongly encouraged. Germplasm obtained on explorations is shared by the NPGS and the host country.  

Facilitation of Germplasm Exchange

The PEO assists NPGS personnel and other scientists with acquiring germplasm from scientists, foreign national and international genebanks, domestic and foreign explorations, and special projects and agreements. The PEO also helps to expedite the distribution of germplasm from the NPGS to foreign scientists and other genebanks. 

In FY 2008, PEO assisted with the distribution of 803 shipments with a total of 27,156 NPGS accessions to scientists in 69 different countries. PEO also assisted with importing 71 shipments containing 707 items from 21 different countries for the NPGS and ARS.

GRIN Taxonomy for Plants

GRIN Taxonomy provides current and accurate scientific names and other taxonomic data on the internet for the ARS National Plant Germplasm System and other worldwide users. This standard set of plant names is essential for effective management of ARS plant germplasm collections, which now represent over 13,100 taxa.  GRIN taxonomic data now include scientific names for 26,500 genera (14,150 accepted) and 1,230 infra-genera and 91,250 species or infra-species (54,900 accepted) with nearly 42,000 common names, geographical distributions for 49,000 taxa, 314,000 literature references, and 21,800 economic impacts. A broad range of economically important plants are treated by GRIN nomenclature, including food or spice, timber, fiber, drug, forage, soil-building or erosion-control, genetic resource, poisonous, weedy, and ornamental plants. Most or all species of important agricultural crop genera are represented. Information about the systematic relationships of species is provided, which is critical for optimally determining the disposition or use of individual germplasm samples. Included in GRIN Taxonomy are federal- and state-regulated noxious weeds and federally and internationally listed threatened and endangered plants, with links to information on noxious weed and conservation regulations to ensure unimpeded interstate and international exchange of plant genetic resources.  The scientific names are verified, in accordance with the international rules of botanical nomenclature by taxonomists of the National Germplasm Resources Laboratory using all available taxonomic literature and consultations with taxonomic specialists. Generally recognized taxonomic database standards have been adopted in GRIN Taxonomy. 

The current focus of GRIN taxonomic work is to ensure that scientific plant names in GRIN continue to reflect recent plant taxonomic and nomenclatural literature, and that new data on classification, synonymy, native and naturalized distribution, economic impacts, and common names for plants and economic use categories currently treated in GRIN are incorporated. We also seek to expand the nomenclatural, classificatory, and ecogeographical information for specialty or new crop taxa, especially horticultural or medicinal plants. A project accomplishing this for medicinal plants was concluded in 2008. In late 2008 another project to provide thorough coverage in GRIN-Taxonomy to wild relatives of all major and minor crops was initiated. We have now completed work on 13 major crops, including alfalfa, cotton, lettuce, maize, potato, rice, sorghum, soybean, strawberry, sugarbeet, tobacco, tomato, and wheat, and an interface to query these data in various ways has been developed (http://www.ars-grin.gov/~sbmljw/cgi-bin/taxcrop.pl). The breadth of coverage and quality of GRIN taxonomic data has encouraged usage of GRIN-Taxonomy data among genetic resource managers and other agricultural workers worldwide. GRIN taxonomic data are the most requested item on public GRIN, with ca. 800,000 of these reports retrieved monthly.

PI Documentation

Since 1898, Plant Introduction (PI) numbers have been used as unique identifiers for accessions incorporated into the NPGS. In earlier times, PI numbers were automatically assigned to all plant material received by the Plant Introduction Office, a predecessor of the PEO. Currently, before PI numbers are assigned, NPGS curators first evaluate the passport data, and if possible grow and observe new accessions to verify uniqueness and rationale for preservation in the NPGS. For this reason, curators usually assign a local identifying number to an accession until a decision is made to assign a PI number. When the decision is reached to assign a PI number to an accession, the curators contact Mark Bohning in DBMU for assignment of the next sequential number(s).  

PEO has implemented two new projects to make the PI Books more accessible:  1) PEO, DBMU and the National Agricultural Library (NAL) are collaborating to digitize the older volumes of the PI books and make them available for downloading from the NGRL and the NAL websites; 2) The PI books for the years 1997 – 1979 will be formatted for downloading using Adobe Acrobat and made available through the PEO website so that the PI Books for years 1979 to the current completed year will be available.  Beginning in 1979, all new Plant Introductions (PIs) were entered directly into the Germplasm Resources Information Network (GRIN).



International Collaboration to support conservation and exchange of plant genetic resources

PEO works with other U.S. and international programs to support plant germplasm conservation and exchange worldwide.

During the past year, PEO continued to collaborate with the National Department of Genetic Resources and Biotechnology (DENAREF) of the National Institute of Agricultural Research (INIAP) in Ecuador, the Organization of Farmers and Indigenous Peoples of Cotacachi (UNORCAC), and Bioversity International on a P.L. 480 – funded project to support complementary (ex situ and on-farm) conservation and increased utilization of agrobiodiversity in native farming communities in Cotacachi, Ecuador.

The PEO continued to collaborate with USDA/FAS and USDA/ARS/OIRP to develop joint germplasm collection, conservation and maintenance programs in Guyana, Jordan, Morocco, Tunisia, Georgia and Azerbaijan using US Food for Peace and other programs.  

Since 2002, PEO has been collaborating with the plant genetic resources programs of the eight Central Asia and the Caucasus countries: Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, Uzbekistan, Armenia, Georgia and Azerbaijan.  This program is organized by ICARDA (International Center for Research in the Dry Areas) and the focus is on development of national plant inventories, staff training, and plant exploration.  

FY 2008 NPGS Plant Explorations/Exchanges

	Target Crop
	Country
	Principal Contacts

	Conifers (exchange)
	United Kingdom
	C. Husby, R. Determann, M. Gardner

	Peas (exchange)
	United Kingdom
	C. Coyne, M. Ambrose

	Alfalfa and other forage legumes
	Ukraine
	S. Greene, A. Afonin, V. Korzhenevsky

	Taraxacum kok-saghyz
	Kazakhstan
	B. Hellier, M. Whelan, R. Janesko

	Grasses
	Italy
	R . Johnson, L. Pecetti, M. Romani, R. Paoletti

	Melons
	Turkmenistan
	J. McCreight, T. Wehner, A. Davis, E. Kokanova

	Wild relatives of pseudocereals
	United States (Texas)
	D. Brenner

	Grasses
	Russia
	D. Johnson, V. Chapurin

	Switchgrass
	United States (Florida)
	M. Harrison-Dunn, M.J. Williams

	Ash
	United States (Missouri, Illinois)
	M. Widrlechner, J. Carstens, N. Johnson

	Woody landscape plants, fruits, and nuts
	Azerbaijan
	M. Aradhya, M. Scanlon, S. Lura, Z. Akparov, Z. Ibrahimov

	Potato
	United States (Arizona)
	J. Bamberg, A. del Rio, C. Fernandez 

	Woody landscape plants
	Georgia
	M. Mosulishvili

	Chenopodium
	United States (Utah, Arizona, New Mexico)
	E. Jellen

	Ash
	China
	W. Kang, K. Bachtell, C. Carley


The Germplasm Resources Information Network (GRIN)

The mission of the GRIN Database Management Unit (DBMU) is to develop and maintain information systems for the National Genetics Resources Program comprised of plants, animals, microbes, and invertebrates. We have completed the development of a new interface for the plant database and will continue to enhance that system when specific needs arise.  The first version of the National Animal Germplasm Program system has been completed and is currently being used in a production mode.  Recent statistics for data in the plant database include:


Over 93,000 taxonomic names (including synonyms)


513,388 accessions representing 13,158 species and 2,165 genera


1,755,381 inventory records


1,495,659 germination records


6,875,180 characteristic/evaluation records


Over 166,000 images

Germplasm accessions acquired by the National Plant Germplasm System (NPGS) since the effective date of the Convention on Biological Diversity continue to be flagged in the database with appropriate disclaimers and MTAs.  The new SMTA issued under the International Treaty is also flagged and tracked through the system.  These agreements are displayed with accession passport data and automatically printed on GRIN generated packing slips when accessions are distributed. During the past year, the DBMU continued to provide support to NPGS site personnel and assisted NPGS sites in loading passport data, evaluation data, distribution information and images into the database

GRIN was demonstrated at several Crop Germplasm Committees and commodity meetings, as well as to scientists visiting NGRL throughout the year. The Directory of NPGS Personnel and Crop Germplasm Committees continues to be maintained on the GRIN Web page in a PDF format.

GRIN has been enhanced to handle molecular data.  New tables have been added to the database to store this data and software has been developed to display it.  SSR data generated on apple, grape, hazelnut, hops, pear and blueberry, along with AFLP data on Rhubarb, has been loaded into the system.
A project is underway to develop a new version of GRIN, which is named 

GRIN-Global. The project is a cooperative effort between the Global Crop Diversity Trust, USDA-ARS and Bioversity International. The system will be freely available for any country to use.  It will replace the current GRIN system with all new site maintenance and public retrieval software. A technical steering group (TSG) has also been convened to guide the project and provide recommendations.  A poster introducing the GRIN-Global project was presented at the Plant & Animal Genome XVII meeting in January 2009.  Posters will also be presented at the 2009 American Society of Horticultural Science (ASHS), the American Phytopathological Society (APS) and the Agronomy Society of America/Crop Science Society of America/Soil Science Society of America meetings.
The DBMU continues to work with the international community to make the GRIN data available through a plant germplasm specific portal which will allow users to search on more specific fields with respect to plant genetic resources including characteristic/evaluation descriptors.

The GRIN system was available 98% of the time on a 24 hour a day and 7 day a week schedule. Access to the database through the web pages continues at a brisk pace. In 2008, there were 1,990,014 visits to the GRIN database. We always encourage users to send any comments on the public interface by email to dbmu@ars-grin.gov .

Security for the computer and databases are always being reviewed and monitored for intrusion by those who may attempt to corrupt web pages or to destroy data. New security patches are implemented as soon as they become available.  The system is protected by a firewall and all data are backed up at onsite and offsite locations. We keep backups at several local offsite locations and one at Ft. Collins, CO, for long term storage.  The computer system has an Uninterruptible Power Supply for short term power outages and a diesel generator for long term power outages. The building housing NGRL is locked with access permitted by only by proximity card. The GRIN server room is locked with further limited proximity card access and is monitored for temperature fluctuations 24/7/365.
Crop Germplasm Committees
Since June 1, 2008, over twenty-five of the 42 Crop Germplasm Committees (CGC) have met. An NGRL representative was present at most of the meetings to help facilitate their activities. Summaries of each meeting are prepared and distributed to appropriate National Program Leaders, NGRL staff and other NPGS personnel.  The committees continue to provide advice on all aspects of the NPGS including identifying gaps and duplications in the collections, germplasm maintenance and evaluation, quarantine issues and maintaining updated versions of the crop vulnerability reports.  The 12th biennial meeting of the CGC Chairs was held in Fort Collins, CO June 2-3, 2008, in conjunction with the Plant Germplasm Operations Committee.  This meeting provided an opportunity for the Chairs to hear presentations on the status of NPGS sites, plant germplasm exchange, international issues, preservation and utilization, the molecular characterization of accessions, interactions between curators and CGCs and plant quarantine issues.  It also allows the Chairs to meet and interact with each other, NPGS managers and curators, and invited guests from ARS, other government agencies, and non-government organizations.

The Plant Disease Research Unit

Since October 1, 2005, the responsibilities for the quarantine indexing and distribution of prohibited genera germplasm that were performed by the ARS, Plant Germplasm Quarantine Office (PGQO) in Beltsville MD were transferred to APHIS-Plant Health Programs (APHIS-PHP).  The quarantine program manager for APHIS-PHP is Dr. Joseph Foster.  Three SYs (Gary Kinard, Ruhui Li, and Ray Mock) and nine support staff now make up the Plant Disease Research Unit within National Germplasm Resources Lab (NGRL-PDRU).  The mission of NGRL-PDRU is to conduct research to understand the biology of pathogens that infect economically important prohibited genera plant germplasm, including their etiology, detection, and elimination by therapeutic procedures.  These projects provide support to the USDA quarantine programs and help facilitate the safe introduction and international exchange of valuable plant germplasm.

Personnel

The permanent NGRL Research Leader position has been filled with the hiring of Dr. Gary Kinard in January 2009.  Gary has been with the PDRU and quarantine based research for almost 10 years and primarily focuses on work with the pome fruits.  Ray Mock works with the sugarcane, stone fruits, and small fruits, and Dr. Ruhui Li provides molecular support for all unit projects and works more intensively on sugarcane, sweet potato, grasses, and stone fruits.  A new biological laboratory technician, Allison Kerwin began work with PDRU on March 30th and provides molecular lab support primarily for Dr. Li but for all other lab research to some extent.  Sam Grinstead, a biological research technician, has worked in the PDRU one and one half years providing greenhouse support for the unit.  Dr. Eun Ju Cheong, a post-doctoral research horticulturist who joined NGRL-PDRU in May 2006 has a primary focus on Saccharum and stone fruits.  Dr. Cheong is focusing on developing methods for the in vitro cultivation of a broad range of Saccharum sp., and elimination of quarantine pathogens from this prohibited genus crop.  Four International Visiting Research Scholars have joined the lab  since February 2008: Dr. Liming Lin, working on viroid detection in stone and pome fruits; Donglin Xu, working on characterization and detection of sugarcane viruses; Ae Rin Jeon, focusing on developing methods for the in vitro cultivation of a broad range of small fruit species, and elimination of quarantine pathogens from these ‘prohibited’ category crops; and  Dr. Fan Li began working on viruses of potatoes and sweet potatoes.  Three part-time students currently provide supplemental greenhouse and lab support for PDRU.
Research Objectives and Progress

The NGRL-PDRU performs research on viral pathogens of quarantine significance infecting clonally propagated prohibited crop genera, with an emphasis on deciduous tree and small fruits, sugarcane, grasses, and sweet potatoes. Our mission is to characterize and investigate the etiology of poorly described diseases and pathogens of quarantine significance, and to develop more reliable detection and elimination methods.  Once complete, these protocols will be submitted to the USDA, APHIS quarantine for validation and inclusion in the quarantine testing program.   PDRU provides regular updates about its research projects to the CGCs that deal with prohibited genera crops. The staff regularly confers and collaborates with APHIS scientists on matters pertaining to the quarantine of plant germplasm. NGRL-PDRU personnel are glad to discuss potential collaborations with colleagues and stakeholders in the NPGS.
NGRL Contact Information

Research Leader
Gary Kinard (Gary.Kinard@ars.usda.gov, 301-504-5951 or 5115)

Plant Exchange Office

Ned Garvey (Edward.Garvey@ars.usda.gov, 301 504-7511)

Karen Williams (Karen.Williams@ars.usda.gov, 301 504-5421)

John Wiersema (John.Wiersema@ars.usda.gov, 301 504-9181)
GRIN-Database Management Unit

Quinn Sinnott (Quinn.Sinnott@ars.usda.gov, 301-504-6072)


Crop Germplasm Committees

Mark Bohning (Mark.Bohning@ars.usda.gov, 301-504-6133)
Plant Disease Research Unit
Ruhui Li (Ruhui.Li@ars.usda.gov, 301-504-7653)
Ray Mock (Raymond.Mock@ars.usda.gov, 301-504-8624)
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1 
Personnel changes:
1.1 

Farewell and best wishes to Allan Brown (Parlier), who was hired by North Carolina State University.

1.2 

Welcome to Roy Scott, new NPL for Oilseeds and Bioscience; to Jack Okamuro, new NPL for Plant Molecular Biology; and to Bonnie Furman, new curator at Palmer, AK.  Congratulations to Gary Kinard on becoming Research Leader, NGRL, Beltsville; David Dierig on becoming Research Leader, NCGRP, Ft. Collins; Jim Frelichowski on becoming Curator of the Cotton Collection, Crop Germplasm Research Unit, College Station; and Luping Qu on becoming Curator of Medicinal Plants at the NCRPIS, Ames.

1.3                    We note sadly that Sharon Stern, an information technology specialist at the Database Management Unit, Beltsville, passed away in February 2009 after a lengthy battle with cancer.  Sharon had worked with GRIN for more than 20 years, especially with documentation and training GRIN users. 
2          Site developments and changes:
2.1   The NCGRP coordinated the second shipment of about 10,000 accessions of NPGS germplasm to the Svalbard Seed Vault, a long-term storage facility in the Arctic operated by the Norwegian government and the Global Crop Diversity Trust. 
2.2   The USDA/ARS-NPGS is partnering with Bioversity and the GCDT on a three-year, $1.4 million project to transform GRIN into GRIN-Global, a powerful but easy-to-use, Internet-based, plant genetic information management system that will link world's plant genebanks. NPGS personnel in Beltsville, MD and Ames, IA are leading the project. The nucleus of the system will be ARS's existing GRIN, which already houses information about the more than 510,000 accessions of more than 13,000 plant species in the NPGS.  Software upgrades will enable GRIN be used by genebanks of all sizes from many countries, making more information about more plants available to researchers.  The project successfully reached its half-way mark in June 2009.

2.3   The NCGR for Citrus and Dates (Riverside, CA) is playing an important role in preserving citrus germplasm from Florida threatened by huanglongbing (HLB; citrus greening disease) and citrus canker, and also citrus germplasm from California, because the Asian citrus psyllid, the vector of HLB, appeared in San Diego County in September 2008. About 550 accessions in the citrus variety collection in Riverside, were re-propagated as small trees to be maintained under screened greenhouse protection from the psyllid.
2.4  The Davis genebank genotyped 1300 wine and table grape and 200+ walnut accessions with highly polymorphic microsatellite markers. Nearly 65% of the grape accessions have unique multilocus fingerprints, indicating that the collection is highly diverse genetically. Duplication, mislabeling, and possible clonal variation among the grape accessions were also detected.
2.5   Laurel wilt, a deadly disease of avocado and other species in the Lauraceae, is caused by a fungus that is vectored by a non-native insect, the redbay ambrosia beetle. The redbay ambrosia beetle was introduced into Savannah in 2002, has spread into Florida, and is expected to arrive soon in Miami-Dade County.  NPGS personnel at the SHRS in Miami, in collaboration with NPGS staff at PBARC, Hilo, Hawaii are developing a duplicate planting of the NPGS avocado collection at Kona, HI, via an intermediate quarantine planting at the ARS facility in Ft. Detrick MD. All of the NPGS 400 + avocado accessions are being grafted onto seedling rootstocks in Miami for maintenance as a back-up in the insect-protected cacao quarantine house. Macro infusion of the fungicide Alamo controls the disease in red bay, so all the necessary equipment for macro infusion through the root system is in hand at the SHRS. 
3 
Budgets:
3.1 

The FY 09 budget for USDA/ARS restored previously proposed budget cuts, and included modest budget increases, primarily in the form of some additional funds for personnel costs. USDA/ARS received $176 million from the stimulus package to address high-priority repair and maintenance tasks. The President presented the Administration’s FY 10 budget during the first week of May 2009.  The House mark-up for the FY10 USDA/ARS budget occurred in mid-June 2009 and includes a small ($3 million) increase for USDA/ARS.  The Senate mark-up for the FY 10 bill recently occurred, and it proposed a larger budget increase (ca. $40 million) for USDA/ARS. The economic downturn clearly is affecting the FY10 budget, and will likely also affect future budgets.
3.2  

During FY09, internal USDA/ARS reallocations benefitted the permanent, base budgets of several NPGS genebanks, including Davis, CA ($90,000); Griffin, GA ($80,000); Miami, FL ($100,000); and Pullman, WA ($250,000). 
3.3  

The new Administration’s and the Congress’s priorities for USDA are evolving, and topics under discussion include nutrition, bioenergy, specialty crops, climate change, global food security, and emerging livestock, bee and plant diseases.
3.4  

The Research Title of the 2008 Farm Bill contains provisions that have substantially re-organized USDA’s total research effort.  Some of the important details remain to be clarified and refined, but CSREES will be transformed into a new National Institute for Food and Agriculture by the end of FY 09, and a new office for coordinating all of USDA’s total research effort has been established. 
4 
National Programs: 

ARS’s research portfolio is organized as a series of 22 national programs. Plant and microbial genetic resource management, genetic improvement, genomics, bioinformatics, and genomic database management are incorporated into National Program 301 (see the WWW at: http://www.nps.ars.usda.gov/programs/programs.htm?NPNUMBER=301). During 2007-2008, NP301 Project Plans were developed by ARS scientists and then were reviewed by thirteen peer review panels. 88% of the Project Plans were rating passing during the first review, with a median score of Minor Revision, a substantial improvement as compared to the first review cycle five years ago.

5 
National Plant Germplasm Coordination Committee (NPGCC):
The NPGCC seeks to promote a stronger, more efficient, more widely-recognized and better utilized NPGS.  Its goals are to facilitate the coordination of ARS, CSREES and SAES planning and assessment mechanisms for NPGS policy, organization, operations and support; promote awareness and understanding of the NPGS across ARS, CSREES, and SAES and more broadly to the scientific community; and serve as a vehicle for improving communications and discussions about issues impacting the NPGS with ARS, SAES, and CSREES.  It will assess, develop and recommend to the SAES, ARS and CSREES strategies for improved coordination of NPGS activities; develop and recommend a process for improved communication of the value of the NPGS; initiate a strategic planning effort for the NPGS to better define and communicate the vision, mission and short- and long-term goals; and to evaluate the current funding models for the NPGS and report findings to the SAES directors, ARS and CSREES.

The current members of the NPGCC are L. Sommers (Colorado State-SAES), Chair; E. Young (Executive Director, Southern Region); J. Colletti (Iowa State-SAES), G. Arkin (University of Georgia-SAES), T. Burr (Cornell University-SAES), A. M. Thro (CSREES), E. Kaleikau (CSREES), P. S. Benepal (CSREES), P. Bretting (ARS-Office of National Programs), D. Upchurch (ARS-Southern Plains Area), and C. Gardner (ARS-Ames). 
NPGCC members made a joint presentation on the NPGS to the 2006 Experiment Station Section/State Agricultural Experiment Station/Agricultural Research Directors Workshop September 24-27, 2006. That presentation, plus testimonials from key Directors about the NPGS’s value, increased the NPGS’s visibility to this important group.  In May 2007, the NPGCC recommended to the National Research Support Project Review Committee that it recommend restoring off-the-top funds designated for NRSP-5 (the Prosser, WA virus-free pome and stone fruit project) and NRSP-6 (the potato genebank project at Sturgeon Bay, WI) to their FY 06 levels to sustain these valuable efforts.  Support for NRSP-6 has been maintained at the FY 06 level for FY 07, FY 08, and FY 09. The NPGCC met on June 5, 2008, in conjunction with the annual PGOC and biennial CGC Chairs meetings.   It discussed the NPGS’s budget levels, funding for NRSP-5 and NRSP-6, the location of crop collections, and mechanisms for publicizing the NPGS.  Similarly, the NPGCC met on 23-24 June 2009 in Beltsville, MD to continue its work on these priority issues.
6 
International germplasm items:

Negotiations on the Revision of the International Undertaking on Plant Genetic Resources for Food and Agriculture concluded in November 2001, with 113 nations adopting the text of the International Treaty (IT) for Plant Genetic Resources for Food and Agriculture. Despite its abstention from voting for the IT text, the US on 1 Nov. 2002 signed the IT, joining more than 100 other nations which have already done so.  The IT came into force on 29 June 2004. Signing the IT was strongly supported by the US agricultural community, who wanted to enable the US to participate actively in developing the standard material transfer agreement (SMTA) for plant genetic resource exchange. The SMTA was completed immediately prior to the first meeting of the IT Governing Body in Madrid, Spain in mid-June 2006.  Beginning in 2007, the SMTA was adopted by Parties to the IT and the CGIAR Centers for use in distributing plant genetic resources for food and agriculture.  NPGS staff developed a standard operating procedure (SOP) for handling incoming germplasm accompanied by the SMTA. Early in 2008, the Departments of State and Agriculture transmitted the IT to the White House for its consideration. On 7 July 2008, the White House transmitted the IT to the Senate; ratification would require the advice and consent of a 2/3 majority of the Senate.  The Senate Foreign Relations Committee might hold hearings on the IT during the summer or autumn of 2009.

Concurrently, the Convention on Biodiversity (CBD) adopted the voluntary, non-binding Bonn Guidelines on Access and Benefit-Sharing during the sixth Conference of Parties (COP-6) of the CBD at The Hague in April 2002.  The Ad Hoc Open-Ended Working Group for Access and Benefit Sharing (ABS), which developed the Bonn Guidelines mentioned above, held its second meeting in Montréal on 1-6 December 2003.  This meeting followed the World Summit on Sustainable Development, in Johannesburg during the summer of 2002, which endorsed an effort by “biodiversity-rich nations” to establish a separate international regime for benefit-sharing, under the auspices of the CBD. The CBD Conference of the Parties (COP-7), at its meeting in Malaysia in February 2004, authorized the ABS to begin negotiating during its February 2005 meeting in Bangkok elements of an international regime for benefit-sharing associated with access and sustainable use of genetic resources.  The negotiations in Bangkok set the stage for more detailed discussions during the fourth ABS meeting held in Granada, Spain in January 2006.  The recommendations from that negotiation were carried to the COP-9 in Brazil in April, 2006.  At that COP, it was decided to continue the ABS negotiations, with a deadline for completion of 2010.  The ABS met for a fifth time in October 2007 in Montréal, and for a sixth time in Geneva, Switzerland during January 2008, and most recently in April 2009 in Paris, France.  During this most recent seventh meeting, operational text for an International Regime for Access and Benefit-Sharing was negotiated for the first time.

The preceding developments at FAO and with the CBD will substantially affect international exchange of plant genetic resources, and the NPGS, whether or not the U. S. is ultimately a Party to either or both treaties.  Precisely how they will affect U. S. users of germplasm is uncertain at present, but some of the most important questions bearing on the IT and its SMTA are beginning to be resolved.

Update of Daucus and Allium Germplasm Activities by Phil Simon

Evaluation of 2004 Uzbek garlic collection:  We will complete molecular marker evaluation of this collection this year and prepare a manuscript.  Using 8 SSR markers to date we find extensive polymorphism between and within the 8 larger populations we collected.  We will include this marker information as well as AFLPs and polymorphisms for single-copy genes for this collection to evaluate diversity in these wild populations, and we will also compare that diversity to that in a large global collection of cultivated garlic.

Evaluation of Daucus from 2007 Tunisian collection:   We are evaluating molecular fingerprints and plant characteristics of wild Daucus other than D. carota in conjunction with David Spooner. Two particularly interesting additional related developments of particular interest are that we have bona fide interspecific crosses of D. sahariensis with carrot (confirmed with molecular markers), and possible interspecifics of carrot with D. syrticus.  The first interspecific flowers well and we are producing backcrosses to carrot.  FISH evaluation of the interspecific reveals at least one large pericentric inversion and likely others. D. sahariensis is also interesting cytologically in that it has several NOR regions, so the interspecific is expected to segregate for NOR numbers, since carrot has only one, as is usual for most plants.

The few wild D. carota from this collection are also interesting in that yellow-flowered populations, from around Djerba, were collected.  We are evaluating the pigments of these flowers (the pistil is particularly yellow, but so are petals) and intercrossing with typical carrot to investigate genetics of the trait.

Daucus and Allium collection in Tunisia, 2009:  David Spooner and I look to have all in place to depart for a second collecting expedition to Tunisia August 8, thanks in particular to Ned Garvey who successfully re-negotiated permission to collect there. We expect to get a large collection of wild D. carota a few other Daucus, and wild Allium, particularly A. ampeloprasum.

Respectfully submitted,

Phil Simon

2009 Short-day onion accession regeneration activities at New Mexico State University

In September, seed of 27 accessions and collected germplasm from a 2006 collection trip was sent to Larry Robertson in Geneva, NY (Table 1).  We are still working on producing seed of 48 accessions and collected germplasm (Table 2).  We hope to deliver this seed in 2010. A new specific cooperator agreement was established and funded this year to support these seed regeneration activities.

Table 1. Seed amount of plant introductions and collected 

germplasm delivered to the Plant Genetic Resources Unit 

in Geneva, NY in Sept. 2009.

Germplasm




Seed amount

Eclipse from ESC



605g

Extra Early White Grano from MD

66.3g

Italian Red Torpedo from LS


176g

Jarit JTO-308




87.2g 

Jarit JTO-520




45.7g

PI 164349




94g

PI 249898




56.9g

PI 261764




78g

PI 288227




350g

PI 343048




1,909g
PI 546091




47.4g

PI 546094 Early White Grano


454g

PI 546127 Texas Early Grano 502

668g

PI 546178




454g

PI 546271 New Mexico White Grano PRR
506g

Red Creole from ESC



899g

Red Creole C-5 from ESC


624g

Red Torpedo from IVS


454g

Rio Verde




47.2g

Siohu N-53




70.2g

Texas Early Grano 502 from MD

62.8g

White Creole from CSC


1,267g

White Creole from ESC


454g

White Creole PRR from SDF


116.2g

White Grano from ESC


777g

White Mexican from ESC


454g

White Mexican from IVS


454g

Table 2. Plant introductions and collected germplasm lines currently being regenerated at New Mexico State University

AC 595
Ben Shemen
Blanco Duro

Dawn
Early Red Burger

Jarit JTO-91
Jarit Sunshine
G 32590

G 32787

PI 142790

PI 164361

PI 175036
PI 179164

PI 183660

PI 239633-1

PI 239633-2

PI 256048

PI 264321

PI 264631

PI 269306

PI 271039

PI 273211

PI 287540

PI 293756

PI 321385

PI 342943

PI 430371

PI 478675
PI 546164 Yellow Grano
PI 639911

PI 639912

PI 639913

PI 639914

PI 639915

PI 639916

Red Flat Italian

Rio Blanco Grande

Rio Jefe
Rio Plata
Samson

Siohu PBR-1

Siohu PBR-2
Stockton Early Red

Stockton Early Yellow

Determining redundancy of short-day, onion accessions in the current collection

In September, 2007, seeds of 43 Allium cepa accessions and collected germplasm lines were sent by the onion curator in Geneva, NY to the onion breeding program at New Mexico State University in Las Cruces, NM  (Table 1). Of the original 63 onion accessions and collected germplasm lines proposed to be evaluated, 20 did not have a sufficient amount of seed of high enough quality in order to be tested. 


Seeds of each accession and germplasm line were sown directly on 16 Oct. 2007 and 30 Sept. 2008 in standard, raised, and shaped vegetable beds that were 0.6 m wide.  A plot consisted of one bed that was 2.4 m in length and two equally-spaced rows were sown in each plot. Each entry was replicated in four plots.  Once plants reached the 4-leaf stage, they were thinned to 10 cm between plants within each row. Plants were grown using standard cultural practices for growing onions in southern New Mexico.  In Apr. 2008 and 2009, the number of plants were counted for each plot.  In 2008, seven entries produced none or only a few plants per plot and these entries were removed from testing for the following year.  In May of both years, the number of plants that produced seedstalks was counted for each plot and the bolting percentage was calculated. In the second year, we observed a much greater percentage of bolting for some entries than compared to the first year.  This high bolting percentage allowed for the measurement of scape length, scape thickness, and umbel diameter for some entries. Beginning in late May, maturity date was measured for each plot. For each plot, the date of 20% tops down, the date of 50% tops down, and the date of 80% tops down were recorded. 


Once all of the tops had fallen in a single plot, all bulbs in the plot were harvested and counted.  The root system of 20 bulbs per plot were rated for the severity of pink root disease (Phoma terrestris, causal agent) on a scale of 1, no disease present, to 9, complete disintegration of root system. The incidence of pink root disease was calculated as the percentage of bulbs with pink root out of the 20 bulbs rated.  The basal plates of 20 bulbs were cut transversely and the basal plates were rated for the severity of fusarium basal rot (causal agent, Fusarium oxysporum f. sp. cepae) on a scale of 1, no diseased tissue to 9, 70% or more diseased tissue.  The fusarium basal rot incidence was calculated as the percentage of bulbs with fusarium basal rot out of the 20 bulbs rated.  The bulb height and diameter were measured for five bulbs from each plot.  A bulb shape index was calculated as the bulb height divided by the bulb diameter. For some entries that produced a high bolting percentage in the second year, bulb height and diameter were not measured and these traits would have been influenced by the presence of a seed stalk. Dry bulb scale color was noted at this time as was any plots with bulbs of segregating scale color. 


After curing for three days, the total bulb weight per plot was measured and the average bulb weight calculated.  Twenty bulbs for each plot were evaluated for firmness by hand squeezing each bulb at several points and rating the overall bulb firmness on a scale of 1, soft to 9, hard.  Twenty bulbs from each plot were cut transversely at the vertical center of the bulb.  The number of growing points for each bulb was counted. The percentage of single centered bulbs per plot was calculated.  


All field data has been collected; however, the data analysis has not been completed.  The preliminary results indicate that some accessions are quite similar to one another and may be duplicates of each other.  In addition, some of the collected germplasm appears to be very similar to each other and to some accessions already in the collection.  Some of the collected germplasm appears to be different than accessions in the current collection and these differences may warrant their inclusion in the collection. Further work is been done to determine the best way to analyze the data and to determine the best physical traits for identifying differences between entries. We hope to complete the analysis by the end of the year.


Soon after seed was received at NMSU in Sept. 2007, seed of each entry was sent to Ted Kisha to perform the molecular analysis on the entries. Marker data has been acquired for 10 microsatellite loci and 2 sets of Targeted Region Amplification Polymorphism (TRAP) primers. Along with the field data, both primer types indicate differences among some of the accessions with the same name. Because TRAP markers acquire data at multiple loci with a single primer set, these differences were evident after analysis with only one primer set, while differences using microsatellite markers became evident only after analysis with the first six loci. TRAP markers provide a desirable, cost efficient alternative when analyzing multiple loci in species with large genomes, such as Allium cepa, in which Amplified Fragment Length Polymorphism (AFLP) analysis is cumbersome as a result of the large number of fragments amplified.

Table 1. Onion accessions and collected short-day onion germplasm evaluated.
Eclipse

PI 546119 Eclipse L 303

Eclipse from CSC

Eclipse from ESC

Italian Red

PI 546168 Long Red Italian

Red Torpedo from IVS

Italian Red Torpedo from LS

Red Creole

PI 546180 Red Creole C-5

Red Creole from CSC

Red Creole from ESC

Red Creole C-5 from ESC

Red Grano

PI 546234 Red Grano

Red Grano from ESC

Red Grano from IVS

White Creole

PI 385949 White Creole 

PI 546128 White Creole 

White Creole from ESC

White Creole PRR from SDF

White Grano

PI 546094 Early White Grano

PI 546161 S-1 White Grano 

PI 546170 White Grano 

PI 546271 New Mexico White Grano PRR 

Extra Early White Grano from MD

White Grano from CSC

White Grano from ESC

White Grano Improved from MD

White Mexican

White Mexican from ESC

White Mexican from IVS

Yellow Grano

G 32071 Texas Early Grano 502 PRR

G 32072 Texas Early Grano 502

PI 546110 Early Texas Yellow Grano 

PI 546111 Early Yellow Grano Tex 502

PI 546127 Texas Early Grano 502

PI 546153 New Mexico Yellow Grano 

PI 546261 Texas Grano 502 PRR 

Texas Early Grano 502 from MD

Yellow Grano from ESC

CSC = Condor Seed Company, ESC = Emerald Seed Company, IVS = Imperial Vegetable Seed, LS = Lockhart Seeds, MD = Mark Dessert, SDF = Sensient Dehydrated Flavors

Evaluation of onion accessions for Iris yellow spot virus and onion thrips resistance/tolerance

Progress report

In Feb. 2009, seeds of 78 Allium cepa accessions were sent by the onion curator in Geneva, NY to the onion breeding program at New Mexico State University (NMSU) in Las Cruces, NM  (Table 1). Half of the seed from each accession was sent to Howard Schwartz at Colorado State University (CSU) while the other half remained at NMSU. At NMSU, seeds were sown in flats containing Metro Mix 510 on 18-19 Feb. Plants were later transplanted to the field on 30 Apr. At CSU, seeds were sown in peat pellets in early February, and plants/pellets were later transplanted to the field on 1 May. Plants were raised in this fashion due to the low amount of seed that possessed variable germination percentages. Entries were split into two groups based upon the number of plants produced. In addition, at CSU, seeds of advanced breeding lines and cultivars were sown directly into the field on 23 Apr. Seeds were sown or transplanted to one-two lines per bed, approximately 15 cm between lines on bed centers spaced 75 cm apart; CSU selected one line per bed for transplanted and two lines per bed for direct seeded entries.  Individual plots were one bed wide by 3 m in length with a uniform plant population (5 cm between plants in each line) in a randomized complete block design with 3 replications.  For those accessions with a limited number of plants, the plot length was only 1.5 m. Throughout the growth of the crop, air temperature, soil temperature, and rainfall were monitored in the nursery to quantify microclimatic variability over time.
Incidence (% plants infected/plot) and severity of IYSV (average of 10 infected plants, on a scale of 0 to 4, where 0 = no symptoms, 1 = 1 to 2 small lesions per leaf, 2 = > 2 medium-sized lesions per leaf, 3 = lesions coalescing on more than 25% of the leaf, and 4 = more than 50% leaf death, particularly in the neck region, as a result of lesions) were measured on 2-week intervals at 16-18, 18-20 and 20-22 weeks PP. Seasonal thrips populations were measured at 12, 14 and 16 weeks PP to coincide with vegetative and reproductive stages of plant development and pest stress prior to IYSV symptom expression.  Each plot was evaluated in the standard method of whole plant counts of thrips (larvae and adults) from 10 plants in the center of each plot. Agronomic information on each accession was be recorded for leaf color (green, blue, blue/green) @ 16 weeks PP, leaf axil pattern @ 16, 20 and 24 weeks PP, and maturity date (when 50 – 75 % of the tops are cropped or down). Leaves from 10 IYSV symptomatic plants per trial were selected randomly during each IYSV resistance rating and a tissue aliquot was used for serological confirmation of IYSV infection.
Each plot was harvested at maturity, topped and sorted for market class (colossal, jumbo and medium sized bulbs) and total yield; the Colorado plot did not measure total yield. Some accessions produced plants that developed bulbs, but failed to mature before the study ended.  Some accessions produced plants, that did not develop bulbs, and plants from these accessions were not harvested. For some accessions, selections were made of plants that exhibited fewer IYSV symptoms (Table 2). These selected bulbs will be self-pollinated to produce seed for further evaluation. The study was recently completed for this year.  The data has yet to be analyzed. Once that has been completed, accessions will be ranked for IYSV reactions, where: entries with <10% IYSV incidence/severity will be classified as resistant, 10-25% as moderately resistant, 25-50% as moderately susceptible, as 50-75% susceptible, and 75-100% as highly susceptible to IYSV.  The Colorado site experienced unusually cool, moist conditions throughout much of the growing season, and IYSV was delayed until very late in the season resulting in only trace incidence.  Therefore, we are relying primarily upon the New Mexico data for preliminary selections of accessions that performed well there as listed in Table 2.  Bulbs of those accessions that also performed well agronomically in Colorado and did not exhibit high populations of thrips during the seasonal counts, will also be self-pollinated to produce seed for further evaluation.
Table 1. Onion accessions that were evaluated for Iris yellow spot virus and onion thrips resistance/tolerance.

=====================================================================

G 32590
G 32787
PI 124525

PI 142790
PI 164361

PI 164807

PI 165498

PI 168962

PI 168966

PI 171475

PI 171477

PI 172701

PI 172702

PI 172703

PI 172704

PI 174018

PI 174024

PI 177242

PI 179164

PI 179627

PI 182138

PI 183660

PI 200874
PI 233186

PI 239633-1

PI 239633-2
PI 248753

PI 248754

PI 249899

PI 251325

PI 255557

PI 256048
PI 256049
PI 258956

PI 264320

PI 264321

PI 264631

PI 264648

PI 269306

PI 271039

PI 273211

PI 274780

PI 277349

PI 287540

PI 288073

PI 288270

PI 288272

PI 288902

PI 288903

PI 288908

PI 288909

PI 289689

PI 289690

PI 293756

PI 318886

PI 321385

PI 342943

PI 343049

PI 344392

PI 391509
PI 430371

PI 433330

PI 433332

PI 546096

PI 546100

PI 546140

PI 546115

PI 546162

PI 546174

PI 546188

PI 546192

PI 546201

PI 639911
PI 639912
PI 639913
PI 639914
PI 639915
PI 639916
====================================================================

Table 2. Number of bulbs 

harvested and number of bulbs 

selected for IYSV resistance 

from onion accessions grown at

NMSU.


Bulb Number

PI
Harvested
Selected 

172701
100
1

172702
213
3

172703
173
11

179627
113
2

239633-1
91
14

239633-2
161
10

258956
205
37

264320
206
10

288270
90
6

288909
107
12

289689
155
6

343049
194
12

546140
200
54

546188
37
2

639911
51
1

