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Potato Breeding, Selection, Cultivar Development, and Germplasm Enhancement 

Potato continues to be the most important vegetable and horticultural crop grown in North 

Dakota and the Northern Plains.  Traditionally, North Dakota State University (NDSU) potato 

cultivar releases have been widely adapted and accepted, thus significantly impacting production 

in North Dakota, Minnesota, the Northern Plains, and often throughout North America.  The 

NDSU potato breeding program was established more than 75 years ago as part of the North 

Dakota Agricultural Experiment Station (NDAES).  Since 1930, 24 cultivars have been named 

and released by the NDAES, in cooperation with the USDA-ARS, and others (please see 

attachment).  Many additional collaborative releases with state Agricultural Experiment Stations, 

the USDA-ARS, and Agriculture Canada have also occurred.  As a leader in potato breeding, 

selection, and cultivar development, our goal is to identify and release superior, multi-purpose 

cultivars that are high yielding, possess multiple resistances to diseases, insect pests, and 

environmental stresses, have excellent processing and/or culinary quality, and that are adapted to 

production in North Dakota, Minnesota, and the Northern Plains.  Our program emphasizes late 

blight, cold-sweetening, Colorado potato beetle, pink rot and Pythium leak, silver scurf, sugar 

end, and aphid and virus resistance breeding.  In 2009, we initiated an accelerated effort to 

develop Verticillium wilt resistant cultivars with Dr. Neil Gudmestadôs research program in Plant 

Pathology.  This effort is in response to producer needs to aid in production of an economically 

and environmentally sustainable crop.  In order to develop durable and long-term resistance to 

pests and stresses, breeding efforts continue to include germplasm enhancement to incorporate 

important pest resistances and improved quality traits via exploitation of wild species and wild 

species hybrids, in addition to the use of released cultivars and advanced germplasm from around 

the globe.  Breeding, evaluation, and screening efforts are successful because of the cooperative 

and interdisciplinary efforts amongst the NDSU potato improvement team, the North Dakota 

State Seed Department (NDSSD), and with potato producers, research and industry personnel in 

ND, the Northern Plains, and North America. 

 

In order to meet the needs of producers and industry, we have established the following research 

objectives: 

1)  Develop potato (Solanum tuberosum Group Tuberosum L.) cultivars for North Dakota, the 

Northern Plains, and beyond, using traditional hybridization that are genetically superior for 

yield, market-limiting traits, and processing quality. 

 

2)  Identify and introgress into adapted potato germplasm, genetic resistance to major disease, 
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insect, and nematode pests causing economic losses in potato production in North Dakota and 

the Northern Plains. 

 

3)  Identify and develop enhanced germplasm with resistance to environmental stresses and 

improved quality characteristics for adoption by consumers and the potato industry. 

 

Research activities in 2009 ranged from research trial and seed production sites from Langdon to 

Wyndmere in North Dakota.  Procedures used by the NDSU potato breeding program in 

breeding, selection and cultivar development are summarized in the attached schematic.  Potato 

cultivar development is a long process requiring 10 to 20 years from hybridizing to naming and 

release.  It involves interdisciplinary teams which evaluate multiple characteristics required by 

producers and the industry.  As with other crops, potato is influenced by seed quality, cultural 

practices, and the environment.  The NDSU potato improvement team works with the North 

Dakota State Seed Department to certify production from greenhouse seedling crops through 

advanced field generations.  The following narrative summarizes our 2009 research efforts. 

 

In 2009, 604 new families were created in crossing blocks; 60%, 46%, 42%, and 32% had late 

blight (LB), Colorado potato beetle (CPB), cold chipping/processing, aphid/virus resistance 

breeding, respectively. In addition to these primary areas of concentration and efforts in 

developing resistance to sugar end, pink rot and Pythium leak, and silver scurf, new areas of 

emphasis in response to producer needs include Verticillium wilt, corky ring spot, and Fusarium 

dry rot resistance.  Germplasm enhancement exploiting wild species, wild species hybrids, and 

cultivars and advanced selections from cooperators around the globe, is used in an effort to 

develop durable and long-term resistance to pests and stresses and to improve quality traits.  

Seedling families (522) from true botanical seed were grown in summer and fall greenhouse 

crops.  We have completed harvest and are inventorying tubers to plant at our seedling nursery in 

Langdon in 2010, and to share with cooperative programs such as Maine and others.   At 

Langdon, 79,416 ND seedlings (536 families) were evaluated; 907new individual genotypes 

were selected for evaluation in 2010. Unselected seedling tubers (20,500) from cooperating 

programs in ID, TX, and ME were grown at Inkster and Larimore. Unselected seedlings (31,668) 

were shared with programs in ID, ME, OR, and TX. Seed maintenance and increase lots at 

Absaraka and Wyndmere included 1,834 second, 184 third, and 321 fourth year and older 

selections; 173, 22, and 260, were retained for further evaluation and increase, respectively. 

Yield and evaluation trials were grown at three irrigated (Larimore, Oakes, and Inkster) and two 

non-irrigated locations (Hoople and Crystal).  The state chip trial at Hoople included 36 entries; 

eight clones were evaluated in the North Central Regional (NCR) Chip Processing Trial.  

ND8304-2 and ND8305-1, two advancing cold-chipping selections, were entries in the regional 

trial.  Thirty-seven entries (28 advancing ND selections) were grown in the fresh market trial at 

Crystal.  The NCR Fresh Market Trial had 13 entries including red and yellow skinned selections 

with white and yellow flesh colors.  NDSU entries in the regional fresh market trial included two 

red skinned, yellow fleshed selections, ATND98459-1RY and ND028842-1RY; this latter 

selection also has red marbling mixed with the yellow pigmented flesh.  A new trial in 2009 was 

the preliminary fresh market trial evaluating 26 entries (21 advanced selections compared to five 

industry checks) grown at Crystal.  The objective of this replicated trial is to help us narrow our 

focus on the best genotypes advancing through our program.  The trials at Crystal and Hoople 

experienced the heavy June rains and flooding, thus struggled during the entire growing season; 



both stand and yield were significantly impacted at the two locations.  The Oakes and Larimore 

processing trials evaluated 20 and 25 clones, respectively.  Another new trial in 2009 was the 

preliminary processing trial which included 10 new selections with processing potential 

compared to five industry standards at Larimore. The objective of this trial is to help us more 

quickly and efficiently identify selections with French fry processing potential; this should aid 

our efforts to increase seed more rapidly for large scale evaluations with producers and 

processors.  Several progeny of Dakota TrailBlazer (AOND95249-1Russ) and ND8229-3 

performed well and possessed excellent processing qualities when evaluated in these processing 

trials at Oakes and Larimore.  An irrigated fresh market trail was also grown at Larimore in 

cooperation with Dr. Nick David.  Thirty-two cultivars and advancing selections were evaluated 

in the replicated trial with clones ranging from European yellow fleshed cultivars, new cultivars 

from the Colorado potato breeding program to a myriad of NDSU materials including several 

with yellow and blue (purple) flesh and even one with red marbled flesh.  The North Central 

Regional Processing Trial consisted of four entries.  NDSU did not have a selection in this trial.  

At Inkster, trials ranged from the chip processing yield trial with 34 entries, irrigated NCR trials 

(chip, processing and fresh market), a trial evaluating clones developed to resist sweetening with 

Dr. Joe Sowokinos, several cultural management trials including work with AgZyme, 2,4-D, 

metribuzin sensitivity, and four graduate student projects. Many of the trials were in 

collaboration with NDSU researchers evaluating germplasm for disease/stress resistance or in 

support of cultivar specific management practices.   Second year (413) and third year and older 

(52) selections from out-of-state programs were maintained/increased at Inkster.  An additional 

set of germplasm (43 clones) primarily from Dr. Shelley Jansky with the USDA-ARS in 

Madison, WI was also evaluated at Inkster.  We continue our efforts to identify germplasm for 

cultivar release that will reliably and consistently process from long term cold storage.  Entrants 

from chip trials were sampled and stored at 42F (5.5C) and 38F (3.3C) for eight weeks; 

additional samples from 42F (5.5C) will be processed after seven months.  Frozen processing 

selections and cultivars from processing trials were sampled and stored at 45F (37.2C) for eight 

weeks; additional samples will be processed after seven months storage.  All yield trial entries 

were evaluated for blackspot and shatter bruise potential.   

 

Collaborative disease resistance breeding and screening trials focused on foliar and tuber late 

blight, tuber blemish diseases, bacterial ring rot expression, pink rot, Pythium leak, and CPB 

resistance, sucrose rating, invertase/ugpase analysis, and serial chipping of chip and frozen 

processing selections. As part of our dedicated effort to develop late blight resistant cultivars, Dr. 

Gary Secorôs program evaluated seedling families using a detach leaf assay in the greenhouse.  

Resistant selections were retained for field selection in 2010.  Two field trials were grown at 

Prosper, ND to evaluate field resistance of advancing selections identified in previous years as 

being resistant.  The replicated trial compared 29 advancing selections to Stirling and Patagonia, 

resistant checks and Russet Burbank, a susceptible check, for defoliation by Phytophthora 

infestans.  In the unreplicated screening trial, 230 genotypes were evaluated for defoliation.  In 

2009 we had several selections with commercial potential (ie. appearance and 

processing/tablestock quality) in our trials.  Nine selections were evaluated for symptom 

expression of bacterial ring rot in the field by Dr. Neil Gudmestadôs research group.  Entrants 

were compromised by wet conditions at planting, during the growing season and at harvest.  All 

will be repeated in 2010.  Drs. Neil Gudmestad and Ray Taylor continued evaluating clones for 

resistance to pink rot, Pythium leak, and P. nicotianae.  These evaluations have identified several 



parental genotypes express resistance or moderate resistance to one or more of the disease 

pathogens, in addition to advancing selections with some resistance, generally to only one 

pathogen, as well.   Dr. Secorôs program is evaluating selections for resistance to tuber blemish 

diseases including incidence of silver scurf and blackdot; in 2009 14 selections were evaluated.  

Four hundred-sixty early generation selections were evaluated for defoliation in a CPB resistance 

screening nursery by Dr. Deirdre Prischmann Voldsethôs program with assistance from Don 

Carey; 460 clones were     Defoliation data was used in determining selection intensity of some 

families at Langdon.  A replicated trial with 16 entries included advancing selections which 

previously demonstrated resistance to feeding by CPB and parental genotypes possessing leptine 

glycoalkaloid or glandular trichome mediated resistance.  Our program has now stacked these 

mechanisms in several families and is actively evaluating progeny in an effort to develop durable 

and long-term resistance to this super pest.  Additional collaborative evaluations included 

sucrose rating and serial chipping of chip and frozen processing selections. Additional 

collaboration includes sucrose rating and serial chipping of chip and frozen processing selections 

by Marty Glynn (USDA-ARS) and Dr. Joseph Sowokinos (UMN) at the USDA-ARS Potato 

Worksite in East Grand Forks, MN.  Dr. Nicholas David evaluated several advancing red, chip 

processing and French fry processing selections in cultural management trials (seed piece 

spacing, nutrient management, harvest date) conducted at Hoople, Crystal, and Inkster, ND, and 

Becker, MN.  French fry processing selections were also evaluated by Dr. Davidôs program at 

Oakes, near Tappen, and at Park Rapids.  A collaborative trial was conducted with Dr. Harlene 

Hatterman-Valenti to evaluate sensitivity to the widely used herbicide metribuzin.  Thirty entries 

were grown with the resistant check, Russet Norkotah, and the susceptible check, Shepody.  In 

2009 we included many red fresh market cultivars in addition to many advancing selections in 

order to answer questions we have received from seed and commercial producers growing 

popular fresh market selections.  In the replicated study, treated plots (1 lb./acre applied post-

emergence when plants are 8 to 12 inches tall) were compared to untreated plots (no metribuzin) 

for plant damage, plant height, and total yield.  NDSU had entries in cooperative trials with 

producers, industry, and research groups around North America (NC, MI, MN, WI amongst 

others). 

 

The highlight of 2009 was the release of AOND95249-1Russ as Dakota TrailBlazer, in 

December.  It offers producers and processors sugar end, Verticillium wilt, pink rot, and late 

blight (field) resistance, in addition to outstanding French fry/frozen processing and tablestock 

properties.  Dakota TrailBlazer has very high specific gravity, long dormancy, and cold 

sweetening resistance, processing reliably from 42F storage.  The most promising selections in 

our program include red tablestock selections, ND4659-5R and ND8555-8R. Dual-purpose 

russet selections, ND8229-3, AOND95292-3Russ, and ND8068-5Russ possess excellent 

appearance and processing qualities. ND7519-1 and ND8304-2 possess superior chip processing 

traits.  Dakota TrailBlazer and twelve promising advancing selections are summarized at the end 

of this report.  Many are available from the NDSSD, Valley Tissue Culture or other certified 

seed producers. 

 

Goals for 2010 include continued breeding, selection, evaluation and development efforts of 

superior genotypes with multiple resistances, high yield potential, and important quality 

attributes; to continue to adopt early generation selection technologies including the use of 

marker-assisted selection, to continue to improve our seed increase procedures and certified seed 



production efforts working with the NDSSD; and, to continue the long-term storage and cultural 

management evaluations.   

 

We enjoy the opportunity to conduct cooperative and interdisciplinary research projects with 

members of the NDSU potato improvement team, the NDSSD, the USDA-ARS programs in 

Fargo and East Grand Forks, and other U.S. and Canadian research programs.  These 

relationships permit us to evaluate new and advancing selections for adaptation, yield stability, 

appearance, quality attributes, and resistance to pests and environmental stresses in many 

locations.  We are extremely grateful for the support of potato producers and industry personnel 

in North Dakota and Minnesota, the Northern Plains, and around North America.  You make our 

work challenging, fun, and rewarding.   

 



Cultivar Releases 

 

North Dakota State University 

Potato Breeding Program 

 

 

Cultivar Year Type Seed Acreage 2009
1
 

Nordak 1957 Tablestock, round-oval white  

Norgleam 1957 Tablestock, round-oval white  

Norland 1957 Tablestock, round-oval red 3037.66
2
 

Snowflake 1961 Tablestock, round-oval white  

Viking 1963 Tablestock, oblong-round red 100.40 

Norgold Russet 1964 Tablestock, russet  

Norchip 1968 Chip processing, round white  

Norchief 1968 Tablestock, round-oblong red  

Bison 1974 Tablestock, round-oblong red   

Dakchip 1979 Chip processing, round-oval white  

Crystal  1980 Chip processing, oval  

Redsen 1983 Tablestock, round-oval red  

NorKing Russet 1985 Tablestock, russet  

Russet Norkotah 1987 Tablestock, russet 234.90
3
 

Goldrush 1992 Tablestock, russet 192.60 

Norqueen Russet 1992 Tablestock, russet  

NorDonna 1995 Tablestock, round-oval red  

NorValley 1997 Chip processing, round-oval white 127.00 

Dakota Pearl 1999 Chip processing, round white 807.20 

Dakota Rose 2000 Tablestock, round-oblong red 22.00 

Dakota Jewel 2004 Tablestock, round-oblong red 10.60 

Dakota Crisp 2005 Chip processing, round white 250.13 

Dakota Diamond 2005 Chip processing, round white 17.35 

Dakota TrailBlazer 2009 Dual-purpose
4
, russet 4.30 

1
 North Dakota Certified Seed Potato Acreage. 

2
 Includes all selections 

3
 Standard Russet Norkotah, does not include lines, strains or selections from CO, TX, or NE 

4
 Dual-purpose ï suitable for French fry processing and tablestock  Evaluated as AOND95249-1Russ. 
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Potato Breeding and Cultivar Development 

 Breeding, Selection and Development Schematic 

North Dakota State University 

 

Year Procedure 

1 Parental selection, crossing and true seed production in the greenhouse.  Produce 

seedling tubers from true seed in the greenhouse.  Initiate late blight screening of 

seedling families. 
2 100,000+ North Dakota seedlings are planted in the field (Langdon, ND) as single 

hills.  Up to 100,000 from out-of state programs are also planted at ND and MN 

locations.  Initial selection takes place at harvest; 1,000-1,500 genotypes are 

typically retained.  This is the first cycle of field selection.  Decisions regarding 

seed increase are initiated. 
3 Two-four hill units are planted at Absaraka for seed maintenance.  Typically 200-

250 selections are retained at harvest based primarily on phenotypic selection.  This 

is the second cycle of field selection.  Colorado potato beetle (CPB) resistant 

(potential) selections are entered into replicated trials and evaluated for defoliation.   

Selections are evaluated for specific gravity and internal defects.  Chipping and 

russet selections are evaluated for sucrose rating and are chipped from storage (5.5 

and 7.2 C).  Replicated late blight resistance screening field evaluations begin.  

Preliminary yield trials begin. 
4 and/or 5 Two-four hill units are planted at Absaraka and 10 hills are planted at Wyndmere 

for seed maintenance.  Decisions regarding increase are made at harvest and 

following quality evaluations during the winter.  This is the third cycle of field 

selection.  Selections are evaluated for specific gravity and internal defects.  

Chipping evaluations, late blight and CPB resistance screenings continue. Cleanup 

and micropropagation are initiated for exceptional genotypes.  Selected lines are 

increased for trial seed.  Entry into state yield trials for up to three years may occur.  

Sensory evaluations are initiated.  Decision is made following grading, or during the 

winter evaluations, determining which selections to continue with.   
6 Second year of state trials.  Promising selections continue to be increased.  

Additional selections may be entered into micropropagation.  Cultural management 

and disease/pest (field and post-harvest reaction) evaluation trials begin.  Promising 

selections continue to be increased.  To growers for evaluation and increase. 
7 Third year in State Trials or exceptional selections to North Central Regional Potato 

Variety Trial.  Cultural management and disease/pest evaluation trials continue.  

Processing selections are evaluated for flake production. 
8-11 Enter in North Central Regional Trial for up to 3 years and Snack Food Association 

Trial if it is a chipper.  Grower evaluation and increase continue.  Cultural 

management and disease/pest reaction evaluations continue. 
10-15+ Consider for release as a named cultivar. 
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