Abbreviated State Reports of the NCCC84 Committee

Benoit Bizimungu, Agriculture and Agri-Food Canada

A report on cultivar development and germplasm enhancement activities at the Lethbridge Research Centre was presented. Highlights include the registration of Northstar chipping cultivar, and two new french fry selections supported for registration by the Cultivar Registration Committee of the Western Potato Council. These two clones were selected at Vauxhall (Alberta) from crosses made at Colorado State University and assigned to the Lethbridge Research Centre as per a reciprocal germplasm exchange agreement. In 2006, one yellow-flesh potato and two new chipping clones were offered to industry in a 5-year non-exclusive testing agreement with the option to. 

Research to identify advanced potato selections resistance to scab was conducted at the Vauxhall Research Substation (Alberta). A number of advanced potato selections with good scab resistance were identified. These selections will be tested again in 2007. A number of somatic and sexual interspecific hybrids with resistance to late blight, Colorado potato beetle and Verticillium wilt were evaluated in the field. Variability was observed for morphological and tuberization traits. Selections have been identified with good tuber size and appearance. Research is continuing to combine good resistance with acceptable quality and agronomic performance. Bacterial ring rot is a zero tolerance pathogen. The Stavely AAFC Mountain Substation is the only field site in Canada for bacterial ring rot evaluations and facilitates the screening of advanced lines for disease reactions. Polymorphisms identified in the gene sequences of a number of enzymes in the carbohydrate pathway were investigated for utility as fry color markers. Of the enzymes investigated, polymorphisms in the sucrose synthase alleles provided an excellent marker closely linked to chipping ability that could assist in selecting for genotypes with Agtron chip scores >55.
Dave Douches, Michigan State University

Dr. Douches reported on the results from variety trials conducted at MSU Montcalm Research farm. He also discussed ongoing effort to combine late blight resistance, chipping quality and scab resistance.
Asuntha Thompson, North Dakota State University

Dr. Thompson discussed the potato breeding, selection and cultivar development program at North Dakota State University. In 2006, 15,866 acres of seed were approved for certification. 60% of acreage went to the processing sector. A strong ‘red’ fresh market was noted in 2005-2006. Approximately 100,000 seedlings resulting from 708 families were evaluated at Langdon, ND. Heat stress occurred in June and early July. Selection and development trials included yield and adaptation tests, disease resistance evaluation (late blight, bacterial ring rot, pink rot, Pythium leak, fusarium dry rot caused by Fusarium sambucinum and F. graminearum), insect resistance screening, stress resistance evaluation (cold sweetening, sugar end), and culture management. Two sources of resistance to pink rot and Phytium leak were identified (EBt6-5-2 and J101-K6-A22). Promising advanced selections include: Reds (ND4659-5R, ND5002-3R, ND8555-8R, ND7834-2P), Russets (AOND95249-1RUSS, AOND95292-3RUSS, AND98324-1RUSS, ND8229-3), and a yellow potato (ND7818-1Y).

Jiwan Palta, University of Wisconsin

Dr. Palta gave an overview of the University of Wisconsin potato breeding program, and seed multiplication strategies. Highlights include the release of Freedom Russet and Villeta Rose cultivars. A patent is also being pursued for Millennium Russet. Efforts to select for tuber calcium concentration, scab resistance, cold and heat tolerance were also discussed. 

Felix Navarro, University of Wisconsin

Dr. Navarro discussed the results of the NCPVT tests conducted at the Hancock Agricultural research Station.

Walter DeYong , Cornell University

Dr. DeYong presented the potato breeding activities at Cornell University. His program focuses exclusively on round white or red potatoes. An emphasis is given to late blight resistance and golden nematode resistance breeding. Highlights include the release of King Harry (NY131) in 2006, and the upcoming yellow flesh Lehigh variety (NY126). Efforts to use molecular markers, especially for late blight, skin color, and CHO metabolism were also presented.

Christian Thill, University of Minnesota

Dr. Thill indicated that his program has recently acquired a sophisticated grading system allowing weighing every single tuber. The program emphasizes early generation for tuber quality, disease and pest resistance, including scab, CPB, late blight, and verticillium. Study of PVY symptom expression and efforts to develop molecular marker were discussed. Highlights of the program include the development of MN18710 (new russet), MN15620 (a yellow flesh cold chipper), and MN99380-1 (an oval yellow flesh chipper).

John Bamberg, USDA/ARS, NRSP-6 Genebank, Sturgeon Bay, Wisconsin

Dr. Bamberg gave updates of ongoing research projects regarding germplasm collection and evaluation. Materials collected from ‘easy’ versus ‘hard access’ sites are being compared. Genetic studies of gibberellins dwarf mutants were reported. Emphasis is also being given to nutritional aspects. Two papers on antioxidants studies are in review for publication. Efforts to study anti-cancer properties of tomatine (from S. okadae) and screening for anti-hypertension K are in progress. 

Leah McCann, Department of Horticulture, University of Wisconsin

Leah presented on the Ph.D thesis work dealing with reducing sugars and chip color in wild Solanum species. Interspecific and intra-PI variation for CIS resistance was found in wild Solanum. A relationship between glucose and chip color was also found. Further investigation is planned for other chemicals that may be related to chip color, evaluation of genetic variation and sequencing and allelic associations.

Flor Rodriguez, Department of Horticulture, University of Wisconsin

Flor presented on a thesis work dealing a multiple single-copy gene phylogenetic analysis of wild tomatoes and their outgroup relatives. COS was found to be valuable markers to infer phylogenetics in Solanum species.

Alfonso Del Rio, US Potato Genebank, University of Wisconsin

Dr. Del Rio reported on the study of impact of crop pesticides on the reproductive ability of wild potato species. The report showed that pesticides have some negative effects on the reproductive ability of potato species. Future direction is to assess whether genetic diversity is reduced in the populations by virtue of reproductive failure in some traits.

Palta, Jiwan, University of Wisconsin

Dr. Plata reported the results of searching for gene controlling frost and winter survival.  Various stress resistance components were identified, including tolerance, avoidance, ability to acclimate and the speed to acclimate and to de-acclimate. These traits appear to be genetically independent.
Shelly Jansky, USDA/ARS, Madison, Wisconsin

Dr. Jansky reported on the potato germplasm enhancement program. She presented an update on the breeding for enhanced baked potato flavor. Various components of flavor (taste, aroma, texture), and the genetic and environmental effects were studied. Efforts to evaluate exotic germplam for flavor, and the baked potato descriptive sensory analysis using a test panel were also discussed. Significant differences were found among cultivars and environments. Results of the National verticillium wilt test and the development of diploid germplasm were also presented.

Jin Joo Bae, USDA/ARS, Madison, Wisconsin

Results of a study on the breeding for Verticillium wilt resistance were presented. The study was conducted to determine whether selection for VW resistance could be carried out in the first tuber generation on single hills. A real-time quantitative PCR (Q-PCR) approach was also developed to detect and quantify V. dahlia in potato stem samples. This Q-PCR approach should provide breeders with a more sensitive and less variable alternative to the time-consuming plating assays, hence enhancing efforts to develop new cultivars with resistance to Verticillium wilt.
Sarah Rosenthal, USDA/ARS, Madison, Wisconsin

Results of the evaluation of high antioxidant clones among production sites were presented. The study was conducted to determine the effect of genotype, production environment, and storage on antioxidant activity of potato tubers. Significant differences were detected among clones, production sites, storage treatments and years.
David Douches, Michigan State University

Dr. Douches reported on the results disease testing, including scab, and late blight. Efforts to utilize molecular markers for PVY resistance progeny analysis and molecular genetics of environmental stress tolerance were also discussed. He presented on the evaluation of CPB resistance and a humanitarian release of transgenic Spunta to combat potato tuber moth in South Africa. An update of the SOLCAP, Solanaceae Coordinated Agricultural project was also presented.

