NRSP-6 Interim Report

To the Technical Advisory Committee, June 2006
A condensed version of the Annual Report updated to May, 2006
Personnel, Physical Facilities, Fiscal & Admin.  No staff changes.  Implemented stricter compliance with ARS lab safety rules (glasses, coats and shoes).  Repaired Quonset greenhouse with funds from NPL.  New NRSP6 project approved with anticipated budgets of 150, 110, 75, 50, 50 $K for FY06-FY10. 

Introduction.   Dr. Bamberg, Dr. Alfonso del Rio, and Charles Fernandez (US Potato Genebank) had a successful collecting expedition to the Huachuca Wilderness in southeast Arizona and the Santa Catalina Mountains near Tucson, Arizona in September of  2005 (supported with extramural funding from USDA).  They collected 14 new accessions, 13 of S. stoloniferum and one S. jamesii.  For 50 years the only available germplasm from this area consisted of a few collections from spots easily accessible by road.  

A total of 22 accessions were assigned PI numbers in 2005: two PVY resistant varieties from the UK, five late blight resistant clones from Mexico, one S. soestii  from Bolivia, and 14 accessions collected from the SW United States. These accessions are now available from the NRSP-6 Solanum germplasm collection. 

Preservation.  In 2005, a total of 175 accessions were increased as botanical seed populations.

A total of 900 potato spindle tuber viroid (PSTVd) tests were performed on seed increase parents, seedlots and research materials.  Germination tests were performed on 1199 accessions, ploidy determinations were made on nine accessions, and tetrazolium seed viability tests were done on 100 seedlots.  

Testing was continued in an effort to confirm and characterize apomixis in S. jamesii.  

A field tuberization location in Hawaii was tested again and confirmed to be effective.  Until now, the only other way to produce tubers of wild species has been in winter greenhouse pots, and such tubers might not give a true indication of their potential value with respect to a variety of tuber traits.

Classification.  Dr. Spooner et al. have published and are working on five different areas of potato research: 1) use of molecular markers for genebank studies, 2) cultivated potato origins,  3) relationships in wild tomatoes and potatoes, 4) predictive power of taxonomy relative to disease resistance data, 5) linkage map of late blight in wild potatoes. 

Evaluation.    Work continued with Dr. C. Miller’s lab screening for antioxidants in uncolored wild potato species tubers.  Previous screening among species identified ones with promising levels of tuber antioxidant capacity.  Some diploid “Mexican” species seem to have high antioxidants in common:  S. cardiophyllum, S. jamesii, and S. pinnatisectum (paper submitted AJPR 3/2006).  Continued fine screening is discovering high levels of antioxidants in species that are more crossable to tuberosum and known to have acceptably low levels of glycoalkaloids.  

We are exploring use of a potato-based in vitro Agrobacterium tumefaciens system to screen for anti-tumor factors.  The Potato Crop Germplasm Committee (CGC) also sponsored a funded grant proposal to screen for Potato Carboxypeptidase Inhibitor (PCI), a small heat-stable protein unique to potato that has been shown to efficiently inhibit proliferation of some of the most pernicious human cancers.  Screening for higher K accumulation in tubers was initiated.
Frost resistant breeding work continues with recurrent selection of S. tuberosum, S. acaule and S. commersonii hybrids.  Materials are now maturing earlier with the introgression of very early varieties, and some selections have been confirmed to survive in vitro leaf freezing to –5.5oC.   In a related study, substitution backcross families were used to show that cytoplasm is not a factor in the extreme frost hardiness of S. commersonii.  

We discovered a new floral development mutant in S. microdontum which we have named crazy sepal because it grows multiple (indeterminate) sets of sepals instead of anthers and pistils.  This is a potential tool for studying floral development, and may have other applications as a completely sterile mutant.  Progeny tests indicate monogenic recessive gene action.  Attempts to artificially restore fertility are in progress as well as the generation of DNA markers to tag the recessive cs1 allele (short communication in AJPR).

Plant parts are known to vary widely for pH, but little is known about the variation, basis, or utility of pH extremes in potato tubers.  When pH was measured on species of the mini-core collection, replicates over years and populations gave rather consistent results, with S. polytrichon, S. pinnatisectum and S. papita being the most acidic. Cultivated species, S. verrucosum and S. okadae, were least acidic.  The observed range of pH (5.5-6.1) represents a 4-fold difference in H ion concentration.  We intend to fine-screen among genotypes within species to find the limits of tuber acidity, then characterize the physiology, genetics and impact on economic traits like disease resistances and processing quality (oral presentation at the PAA06).

We want to see if we can do research more efficiently by combining many initiatives in the same material.  Solanum microdontum is remarkably extreme and variable for several characteristics (acid, potassium, calcium, late blight, and antioxidants). We will characterize all the accessions of this species for these traits.  We also want to collect and analyze DNA to see if gross genetic differences are a guide to variation for useful traits.

Distribution   Several steps were taken in the past year to promote and inform researchers of 

NRSP-6’s services and stocks. The NRSP-6 web page (http://www.ars-grin.gov/nr6) has been updated and made more user friendly.  Clientele that have ordered from NRSP-6 in the past four years are contacted three times per year informing them of new materials that are now available either as true seed, tubers, in vitro plantlets, or herbarium samples.  A new service we are offering is dried ground leaf samples for DNA testing. For foreign requesters this is useful since there are no quarantine restrictions on dried material.  DNA yield and quality from dried powder was shown to be very good.
The table below is for 2005, in which total distributions were very strong.  Total distributions for 1997-2005 in thousands were:  97=15, 98=18, 99=16, 00=15, 01=12, 02=12, 03=14, 04=12, 05=20.
VOLUME AND TYPES OF STOCKS DISTRIBUTED

	Units1

	Category
	     S
	  TF
	 TS
	IVS
	DNA
	PL
	HER
	   TOT
	    PIs

	Domestic
	2,815
	135
	1,094
	     438
	368
	157
	0 
	5,007
	3,145

	Foreign
	1,114
	0
	12 
	294
	0
	0
	0
	1,720
	  791

	NRSP-62
	13,566
	0
	0
	0
	0
	0
	0
	13,566
	1,895

	Total
	17,495
	135
	1,106
	732
	368
	157
	0 
	20,293
	5,831


1 Types of stocks sent/(number of seeds, tubers or plantlets per standard shipping unit): S= True Seeds/(50),  TF= Tuber Families/(10),  

   TS=Tuber Stocks/(3), IVS=In Vitro Stocks/(1), DNA=DNA samples(1), PL=Plants in plugs/(1), Her= Herbarium/(1).

2 Includes chromosome counts, germination tests, ID and Taxonomic check plantings, in vitro maintenance, seed increases,              PSTV tests, miscellaneous plantings, and NSSL seed backup.

Other outreach and Impact.  Progress was made on several international collaborative projects.  We are working with CIP on a project to assess the impact of agrichemicals on pollen and seed viability of wild species (oral presentation at the PAA06).  Attended Global Crop Diversity Trust meeting in Lima to extend intergenebank efforts started as APIC.   Four cultivar releases were published in the American Journal of Potato Research in 2005: ‘Dakota Pearl’, ‘Millenium Russet’, ‘Sierra Gold’, and ‘Summit Russet’.  Four verticillium wilt resistant germplasm releases were published in AJPR.  All of these are known to have wild species in their pedigrees.  A survey of the literature found 100 papers, 45 abstracts, and 3 theses which report the use of NRSP-6 Solanum introductions this year.  Of these, 20 were authored by NRSP-6 personnel.
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