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PROGRESS OF THE WORK AND PRINCIPAL ACCOMPLISHMENTS:

Genetic resources representing 718 new accessions were received, increasing the Unit
holdings to 79,315. New introductions represented a broad range of seven families,
twenty-four genera, and forty-six species introduced from sixteen countries. More than
3,300 regenerations were accomplished at Griffin or through cooperators across
various sites. In response to 770 requests, 25,854 items (corms, in-vitro, plants,
rhizomes, and seed) were distributed with 92% being supplied to domestic users. More
than 7,200 accessions were backed up for long-term storage at the National Seed
Storage Laboratory (NSSL). Overall 72.4 percent of the 79,315 accessions have been
backed up at the NSSL. However, several of the germplasm collections are in need of
substantial work to increase the accessions that are backed up at NSSL. In
complement 494,333 records were created and 72,237 records were modified to
enhance the GRIN database. This extensive database of accession-specific
information has increased the effectiveness and usefulness of the germplasm to the
scientific community.

Core collections for Abelmoschus and Solanum melongena were identified. More than
100 microsatellite genetic markers were isolated and characterized for use in
characterizing Citrullus genetic diversity. A set of 15 SSR markers for Sorghum sp. and
seven SSR markers for Arachis hypogaea were developed to better manage these
collections. Genetic markers have been identified for other crops including bahia
grass, sweet potato, pigeonpea, bermudagrass, cassava, and limonium. Molecular
techniques have also been developed for pathogen (virus) detection and elimination in
germplasm stored in the PGRCU. As an example, a RT-PCR detection method for
cowpea mottle carmovirus, a very serious pathogen of cowpeas in Africa and a
potential threat for the U. S. was developed that is much more sensitive than ELISA, is
very specific, and should help assure that this pathogen is not introduced into the U. S.
or other areas where it is not indigenous. Four new viruses or virus/host relationships
in legumes were also characterized.

Both Trifolium alexandrinum and T. resupinatum (normally considered winter annuals)
accessions have been regenerated during the spring and summer with production of



high quality seed. Through collaborative efforts, we discovered that 5% Senna spp. and
Ditera applied as a soil amendment reduced nematode gall indices to zero. Thus,
Senna could be used as a rotation crop in the southeastern U.S. for control of specific
nematode populations which devastate many crops in the region.

Major accomplishments with vegetable crops include: characterization of
retrotransposons in sweetpotato, evaluation of the use of SSR loci for germplasm
characterization in sweetpotato, acquisition and molecular systematic characterization
of two new species of Citrullus, synthesis of interspecific hybrids among Citrullus spp.,
submission of a plant exploration proposal for acquisition of Capsicum spp. in
Argentina, and isolation and sequencing of microsatellite loci in watermelon and

pepper.

A critical improvement was made to the infrastructure with the completion of the
installation of a backup generator to run all cold storage rooms in the event of a power
failure.

In collaboration with crop experts, evaluation studies were conducted on morphological
and agronomic/horticultural traits in forage legumes, cucurbits, watermelon, peanuts,
cowpeas, oil crops, grasses, sorghum, okra, and eggplant. Associated
characterizations were conducted in all regenerations by all curators.

USEFULNESS OF FINDINGS:

Collaborative efforts among scientists at the regional repository, other federal
laboratories, state agricultural experiment stations, and industry are mutually beneficial
as sources of research information and products that are available for all customers.
Through the efforts at the repository, broad genetic representation of crop plants and
their weedy/wild relatives is maintained for ready access. The identification of
desirable traits among accessions aid in crop improvement efforts to produce a higher
guality product more efficiently with innate resistance to pathogens or insects and in a
more environmentally friendly, sustainable manner. Information gained from cropping
system studies of potential new crops may lead to greater diversification of agriculture
in the southeastern United States. Furthermore, development of core collections and
molecular markers to determine diversity/redundancy will assist in reducing costs of
maintaining germplasm collections.

STATEMENT OF ACCOMPLISHMENTS

Over the past four years, more than 147,000 seed packets, cuttings, tissue culture,
corms, and rhizomes were distributed to public- and private-sector scientists. Almost
ninety percent of the distributions were made to researchers in the U.S. These
requested and evaluated genetic resources included traits used for disease resistance,
insect resistance, improved quality, and phytochemicals with useful therapeutic



properties in recently released lines of sorghum, peanut, watermelon, cowpea, grasses,
pepper, and other commodities. Documentation of these desirable traits and other
related characters can be accessed through the GRIN (Germplasm Resources
Information Network).

WORK PLANNED FOR NEXT YEAR:

Continued emphasis will be placed on regeneration, backup, and documentation
efforts. Molecular marker development research will focus on applications in the
sorghum, peanut, sweetpotato, vegetable, and clover to determine diversity and
redundancy in these germplasm collections . Pathology research will center on
characterization and assay development for viruses of legumes and development of
molecular techniques to eliminate viral diseases from the germplasm collection.
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Xie, C., S. Xu, and J. A. Mosjidis. 1997. Multistage selection indices for maximum
genetic gain and economic efficiency in red clover. Euphytica 98:75-82.

Zhang, X. and J. A. Mosjidis. 1998. Rapid prediction of mating system of
Vicia species. Crop Sci. 38:872-875.

Mosijidis, J. A., C. M. Owsley, M. S. Kirkland, and K. M. Rogers. 1998. 'AU
Sunrise': new forage legume cultivars. In: Smith, R. (ed.) Proceedings of
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Biodiversity and Agricultural Sustainability, held Nov. 8-11, 1998 at Phoenix, AZ,
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Baltimore, MD. 18-22 Oct. 1998. Agron. Abstr. p.81.
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Meeting, Baltimore, MD. 18-22 Oct. 1998. Agron. Abstr. p.82.
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38:567.

Gourley, L. M., C. E. Watson, and J. D. Axtell. 1997. Food grain quality sorghum
inbreds released as germplasm. Inter. Sorghum Millets Newslett. 38:59.
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gain respect, quality. P. 59-64 In Golf Course Management, Golf Course
Superintendents Assoc. Amer., Lawrence, KS.
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Russian wheat aphid (Homoptera: Aphididae) resistance in STARS-225217, a red
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model for an introduced pest--the Russian wheat aphid. Thomas Say Pub. Entomol.
ESA, Lanham, MD.
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promising new dallisgrass biotypes. South. Branch Am. Soc. Agron. Abstr. p.9.

Crasta, O. R., W. Xu, D. T. Rosenow, J. E. Mullet, and H. T. Nguyen. 1998. Mapping of
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