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In 2014, there were 2302 units shipped in 48 orders to thirteen USDA/ARS cooperators in seven states and Washington, D.C.  The seven states represented were: California, Maryland, North Dakota, New York, South Carolina, Washington, and Wisconsin (Table 1).   Eleven of the 13 recipients responded regarding the use of requested germplasm, with two ARS recipients having e-mail addresses that were no longer valid, and no evidence of current employment in a search of the ARS personnel directory.
Varied usage of NRSP-6 germplasm was reported with highlights given below.  More specific detail of research provided by each respondent is also presented in the remainder of this report. NRSP-6 germplasm was used for:
· Disease Resistance: Zebra chip, wart, late blight, early blight, and Verticillium wilt 
· Pest Resistance: Potato psyllid (vector of zebra chip disease) and potato cyst nematode 
· Tuber Qualities: Starch composition and its association with cold-inducted sweetening, non-tuber greening, glycoalkaloid composition and content,  lengthening of tuber dormancy,  and flavor attributes
· [bookmark: _GoBack]Unique/Enhanced Marketability: Criolla egg yolk class, tuber shape (e.g., tuberose), and improved attractiveness of skin and boiling qualities
· Nutritional: Iron, folate, and phytonutrients
· Environmental tolerances: Salinity, acidity, and heat 
· Identification of New Sources of  Self-Compatibility 
· Molecular Marker Development: Verticilllium wilt resistance 

      Table 1.  NRSP-6 Germplasm Distribution to USDA/ARS in 2014.
	Recipient
	City
	State
	Response

	Bamberg, John
	Sturgeon Bay
	WI
	Yes

	Bandla, Pratyusha
	Beltsville
	MD
	Yes

	Brown, Chuck
	Prosser
	WA
	Yes

	Cooper, Rodney
	Wapato
	WA
	Yes

	Haynes, Kathy
	Beltsville
	MD
	Yes

	Jansky, Shelley
	Madison
	WI
	Yes

	Li, Rugang
	Charleston
	SC
	No. Non- active e-mail and no listing in ARS directory

	McCue, Kent
	Albany
	CA
	Yes

	Navarre, Roy
	Prosser
	WA
	Yes

	Romano, Gabriela
	Parlier
	CA
	No. Non-active e-mail and no listing in ARS directory

	Suttle, Jeff
	Fargo
	ND
	Yes

	Thro, Ann Marie
	Washington DC
	
	Yes

	Wang, Xiaohong
	Ithaca
	NY
	Yes





Reported Use of NRSP-6 Germplasm:
John Bamberg, Sturgeon Bay, WI
The things I am doing with Genebank stocks are in the Annual Report-- with a time lag, of course.  For the actual things I ordered in 2014, here are the research themes:  
· Screening for Colombian Criolla egg yolk type potatoes.
· Checking differences in re-collections of USA southwest populations
· Detecting distinct cog forms in okadae
· Core collection of jamesii and diversity of Mesa Verde "mega-population"
· S. bulbocastanum for Zebra chip resistance evaluation and breeding
· S. microdontum for testing glycolkaloids of non-greening lines
· S.microdontum for folate evaluation
· S. verrucosum and jamesii for mentor-pollen-mediated hybrids between the two
· megistcrolobum, commersonii, ajanhuiri for frost and wart resistance project in Puno, Peru
· Standard mini-core array of 25 species for SNP analysis and tuber samples
· Standard mini-core array for acidified medium growth adaptation survey
· Set of all LON for survey of acidified medium seed sprouting differentiation
· All 2x primitive cultivated pops for DNA core collection and Criolla screen
· All inbred chacoense forms for DNA comparisons
· All demissum for late blight screening and DNA core collection
Pratyusha Bandla/Jorge Abad, Beltsville, MD
I do not recall receiving any material from NRSP-6 for research purposes. I am copying this email to my team leader, Dr. Jorge Abad. He will respond to any questions you have.
Jorge Abad:  I only recall receiving material for therapy. Perhaps Jesse can help with it.
Chuck Brown, Prosser, WA
We have carried out hydroponic testing of the ability of potato root systems to reduce iron.  We used NRSP-6 in vitro resources to put together red-skinned versus white skinned genotypes.  First we did find a large range iron reduction and an orthogonal test comparing red-skinned to white skinned found a highly significantly higher iron reduction [FE (III) to Fe (II)].  This generates more questions than it answers.  Red-skinned potato breeding population have become differentiated because crosses between red-skinned parents are more productive of commercially viable progeny for the red-skinned market.  It is possible that a genetic difference in iron reduction has become fixed and isolated in the red-skinned subpopulation.  Alternatively the genetic components needed for production of red skin could promote iron reduction in ways we have not anticipated.  
We also used the in vitro annual tuber production to augment genetic diversity in our specialty potato breeding subpopulation.  We are looking to diversify tuber shape, decrease eye depth, improve the brightness and attractiveness of the skin, lengthen tuber dormancy, and increase boiling quality.  We have used an NRSP-6 clone called Llunchuy Huapaqui (the potato that makes the daughter-in-law cry, LL Hu) as a source of the rare so-called “tuberose” shape (see figure below).  It turns out that LL Hu is tetraploid even though it is described as being a triploid S. chaucha.  The Oregon program has selected one seedling from a cross where one parent is LL Hu.”
[image: ] Ortiz, R. and Z. Huaman. (1994) Inheritance of morphological and tuber characteristics. In: Bradshaw, J.E. and Mackay, G.R. (eds.) Potato Genetics. CAB International, Wallingford, UK, p. 277.
Rodney Cooper, Wapato, WA
We screened all Solanum bulbocastanum and S. verrucosum accessions for resistance to potato psyllid and Liberibacter solanacearum.  Plants from six S. bulbocastanum accessions exhibited psyllid resistance. John Bamberg’s group created tissue culture clones from several plants from each resistant accession and several susceptible accessions, which were then screened for psyllid resistance.  Resistant clones will be used to determine the heritability of resistance traits.  Experiments to screen S. verrucosum for psyllid resistance have produced ambiguous results; although some individual plants appeared to unsuitable for psyllids, resistance does not correspond to entire accessions as we observed with S. bulbocastanum. All plants screened thus far, regardless of species, is susceptible to Liberibacter. Some S. bulbocastanum plants initially appeared tolerant and survived longer than expected despite detection of Liberibacter using PCR, but were stunted and eventually died before producing tubers.  We are currently screening accession of S. hjertingii for psyllid resistance, but do not yet have results.
Publication: Cooper, WR, and JB Bamberg. 2014. Variation in Bactericera cockerelli (Hemiptera: Triozidae) oviposition, survival, and development on Solanum bulbocastanum germplasm. American Journal of Potato Research. 91: 532-537.
Kathy Haynes, Beltsville, MD
Hybridizations were attempted with requested germplasm, but were unsuccessful.  Tubers were harvested off plants for future use.
Shelley Jansky, Madison, WI 
For FY14 requests, tuber samples were evaluated for amylose content in starch and some tuber and in vitro samples were grown in the field (Hancock 2014) to produce tubers for flavor analyses.  No clones with exceptional flavor were identified.  TPS was ordered for studies to look for salinity tolerance in accessions collected from coastal areas (this project is not underway yet), and for heat tolerance (planted at Hancock in 2014, but it was a cool summer, so we couldn’t score for heat tolerance).  I also ordered seeds of accessions that Marty Cipar indicated are self-compatible.  I plan to look for new sources of Sli, I have not sown the seeds yet.
Austin Meier completed his Ph.D. thesis entitled “Improvements to Potato Breeding for Disease Resistance Through the Use of Germplasm Enhancement and Genomic Analysis.” He developed breeding clones with combined resistances to early blight and late blight introgressed from wild potato species. 
In addition, three publications in 2014 were based on research using wild potato relatives:

Uribe, P., S. Jansky, and D. Halterman. 2014. Two CAPS markers predict Verticillium wilt resistance in wild Solanum species. Molecular Breeding. 33:465-476. Verticillium wilt of potato is a persistent problem in the USA and worldwide. The disease, which is caused primarily by the fungus Verticillium dahliae, is difficult to manage, causes yield losses, and contaminates soil for subsequent plantings. Control strategies based on host resistance are seen as long term stable solutions, but difficult to achieve given the genetic nature of the host and the challenges associated with resistance evaluations. To provide breeders with marker-assisted selection opportunities, we generated a pair of cleaved amplified polymorphic sequence molecular markers within the coding region of Ve2, a potato gene with homology to the tomato Ve1 gene that confers resistance to V. dahliae. The position of the marker was determined according to the consensus sequences of Ve2 homologs of wild Solanum species with resistance to V. dahliae. Marker testing indicated their broad applicability, being able to track the resistance to V. dahliae in progeny containing genetic information derived from species S. chacoense, S. brevicaule, S. berthaultii, S. tarijense, and S. tuberosum. Furthermore, the two isolates of V. dahliae used in our inoculation experiments differed in virulence and demonstrated specificity for some wild potato species. Experimentation leading to the development of the markers and tests of their usefulness against a wide range of diploid potato germplasm is presented.

Jansky, S.H., Y.S. Chung, and P. Kittipadukal. 2014. M6: A diploid inbred line for use in breeding and genetics research. Journal of Plant Registrations. 8:195-199. M6 (Reg. No. GP-1, BS 228) is a diploid self-compatible inbred line of the potato wild relative Solanum chacoense.
It is a vigorous, homozygous breeding line derived by self pollinating the diploid wild potato relative S. chacoense for seven generations. While most wild Solanum species are self incompatible, this clone is homozygous for the dominant self incompatibility inhibitor gene Sli. In addition, it is homozygous for 90% of single-nucleotide polymorphism markers in the Infinium Array developed by the SolCAP consortium. M6 is vigorous and both male and female fertile, producing seeds in crosses to diploid cultivated and wild potato germplasm. These traits enable us to systematically develop diploid inbred lines, which was not possible in potato breeding until the discovery of Sli. M6 produces tubers under both short and long photoperiods, unlike other wild potato relatives. In addition, M6 has several desirable traits, including high dry matter content, good chip processing quality, and resistance to soft rot and Verticillium wilt. M6 is being used to develop recombinant inbred line populations.

Jansky, S.H. and D.A. Fajardo. 2014. Tuber starch amylose content is associated with cold-induced sweetening in potato. Food Science and Nutrition. 2:628-633. Cold-induced sweetening (CIS) is the accumulation of reducing sugars in potato tubers at low storage temperatures. It is undesirable because it results in dark fry products. Our study evaluated the relationship between genetic resistance to CIS and two starch parameters, amylose content and starch granule size. We found that the amylose content in four CIS-resistant varieties was higher than that in five susceptible varieties. Amylose content was influenced not only by variety but also storage, production year, and field location. However, interactions between amylose content and environmental variables were not detected. In contrast, starch granule size was not associated with CIS resistance. No effect of storage on starch granule size was detected, and interactions among variety, production year, and field location were observed. Tuber starch amylose content should be considered a source of variability for CIS.

Kent McCue, Albany, CA
Requested material was for replenishing transformation stock
Roy Navarre, Prosser, WA
Our NRSP-6 material received in 2014 was used for glycoalkaloid analysis, and in particular to examine the relationship between greening and glycoalkaloid concentration. Bamberg was senior author on a published work out of this that showed some of the genotypes did not green when exposed to light, nor did preliminary data show an increase in glycoalkaloids in these non-greening samples exposed to light. Greening is a big problem for potatoes, as it can lead to unacceptably high levels of glycoalkaloids and trade issues with countries in Asia that have a very low tolerance for greening.  This work generated promising results and point towards new opportunities for future studies to further understand the issue. As for past germplasm received, it has been invaluable in our nutrition research, resulting in multiple publications, including in the top food journals. A Phureja genotype was identified that had the highest amounts of various phytonutrients ever reported in potatoes. Identification of genotypes with very low amounts of solanine/chaconine but good amounts of tomatine, a better tolerated, less toxic glycoalkaloid with known health benefits, has led to ongoing work to introduce this trait into domesticated potatoes.
Jeff Suttle, Fargo, ND
I had requested this germplasm to initiate a new line of inquiry on the hormonal control of tuber dormancy and sprout growth.  Unfortunately, the budget cuts my project has experienced in the past several years resulted in the loss of technical support and the consequent abandonment of this project (along with others).
Ann Marie Thro, Washington D.C.
NRSP 6 provided about a dozen accessions of yellow potatoes.  
The question of interest was whether the accessions would be useful per se, or as parents, for yellow potatoes as used in traditional South American cooking.    
I asked members of a local Hispanic church to give an assessment.   The potatoes were cooked and eaten by new U.S. citizens and residents who are of Colombian and Bolivian origin, i.e., Andean regions where yellow potatoes are part of the traditional diet.  These individuals had grown up eaten yellow potatoes and still eat them on occasional visits to family in South America.  I.e., it is unlikely that they have become out of touch with the flavors and textures.  This was informal; not a structured experiment, conducted in the home kitchen of a Colombian family (U.S. citizens since mid-2000’s), using their usual cooking equipment.  The potatoes were boiled and eaten, and used in soup.     
Questions asked were 
“ Do they meet your expectations for a good traditional potato for cooking and eating?” ;  “Would you cook and eat the others? (which would you buy?)”;  “Which are the best?”  “ Which ones should be kept for more research, and which ones could be discarded?”  ; “Any other comments ?”  
All of the accessions were eaten with pleasure and judged as good, happily eaten again, happily purchased.  
I was surprised and asked several times, Are some better than others?  Some worse?  Taste?  Texture?  But the answer came back each time, no, they are all good. 
I am not sure if this was because the considerable pleasure taken by all in the event may have outweighed critical culinary perception? or 
-- if the accessions were really all equally enjoyable from a culinary and taste and texture standpoint.  
I.e., this group did not assign different ratings to the different accessions.   
It does suggest that none of the accessions would be problematic from a culinary standpoint.  I.e., they could be used based on field performance and other traits. 
Xiaohong Wang, Ithaca, NY
Yes, we have ordered a variety of wild potato accessions and used them in three projects: 1. We are using effectors from potato cyst nematodes (PCN) to screen the wild potato accessions with a goal of identifying new resistance genes against PCN; 2) We are screening the wild accessions for PCN resistance with a goal to discover new germplasm that may be used to breed for broad-spectrum resistance against PCN; 3) We are using the wild accessions to study the molecular mechanisms of CLE effector-mediated nematode parasitism. We are only in the early stage of these studies and therefore we don’t have any publications yet.
NRSP-6 provides very good service and we always get our ordered material in a timely manner.
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