Key Challenges for the 

U. S. National Plant Germplasm System (NPGS)
Managing and expanding NPGS operational capacity and infrastructure

There are widespread concerns about the global capacity to enhance agricultural productivity, thereby furnishing expanding human populations with adequate food, feed, fiber, and fuel at affordable prices.  Crop breeding and genomics are key tools for enhancing crop productivity, and they depend on ready access to raw and improved genetic resources for success. To meet the challenge of ever increasing demand for its genetic resources and associated information, the NPGS must expand its overall operational capacity and infrastructure through 1) additional technical personnel to conduct genetic resource regeneration, characterization and documentation; 2) additional greenhouses and screen houses  to successfully safeguard problematic materials; 3) more scientists to conduct research on priority objectives such as long-term storage of clonally-propagated crops, and new applications of genomic technology to genetic resource management; 4) enhanced information management systems administered by highly trained information technologists.
Fulfilling the demand for additional characterizations/evaluations 
Crops researchers and breeders require better sources of novel "high-value" traits, such as superior adaptation, vigor, and nutritional value; enhanced productive potential, capacity, and efficiency; and/or improved resistance to environmental extremes, pests, and diseases. To fulfill the demand for those traits, the NPGS requires 1) expanded capacity for NPGS staff and public-sector and private-sector cooperators to conduct additional germplasm evaluations for high-value traits and associated high-throughput genetic screens; 2) additional information management capacity for managing genetic marker and evaluation data effectively on the Germplasm Resources Information Network (GRIN), and novel statistical genetic methods for integrating and analyzing these data more effectively. 

Acquiring and conserving germplasm of wild crop relatives
Wild and weedy relatives of crops constitute an especially rich trove of genetic variability potentially key for crop improvement, and are increasingly threatened in nature.  Shifting international access and benefit-sharing regulations also make long-term access to foreign materials uncertain. Currently, the wild and weedy relatives of some crops are not well-represented in NPGS genebanks.  Consequently, the NPGS must address the challenge of safeguarding more of these materials by 1) establishing new international partnerships for germplasm exchange; 2) developing new methods for long-term preservation and reliable germination/propagation of wild crop relatives; and 3) more efficiently processing samples of species with quarantine restrictions.

Managing genetic/genome seed stocks
The partial or full genome sequencing of “model species” (e.g., Arabidopsis) and major crops (e.g., rice, maize, soybean) has helped identify the underlying genetic control for some key agronomic traits.  The new sequencing information has stimulated increased usage of, and demands for, the NPGS’s specialized genetic seed stocks. For example, the NPGS’s Maize Genetic Stock Center collection has more than doubled in size in fewer than five years.  To meet this challenge, the NPGS must expand 1) genebank capacity for managing thousands of new genome/genetic seed stocks generated by NSF, DOE, or NRI-funded research; 2) the capacity of GRIN to manage the data associated with the new genetic seed stocks; and 3) research to develop effective methods of preserving genetic/genome seed stocks, especially those with very unusual metabolic and physiological properties.

Conserving germplasm of crop-associated microbes
Pathogens constrain crop yield and product quality, whereas “beneficial microbes” may enhance crop productivity or synthesize economically-important compounds.  With the accelerated pace of habitat destruction worldwide, and more difficult access to microbial flora in nature, existing collections of microbial cultures are increasingly important for crop research worldwide.  Some collections of crop-associated microbes are threatened by diminished institutional support.  

Crop researchers and breeders have asked the USDA/ARS to assume a broader role in conserving crop-associated microbes.  To meet that challenge, it must 1) expand and strengthen existing collections of crop-associated microbes; and 2) establish new microbial genebanks, especially for crop pathogens, to safeguard and effectively distribute these valuable resources.

