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MonDak Gold Semi-Commercial testing  
@ Williston, ND 

10MO@45F 





MN18747  
Our experience to date 

Maturity Early season 
Yield  Medium,  

  95% US#1 
SpGr  1.078 – 1.080  
Processing Early field, short 

  storage @ 45F 
 
EARLY  
(200 seedling transplant yield @ 75 

days [PLWR] = 250# N class seed) 





MN02467 Strip Trials @ Williston, ND 
 

Maturity  Full season 
Yield   Medium to high, 95% US#1 
Specific gravity 1.080 – 1.086  
Processing  Early to late *48F 



Advanced processing selections 
MN02419 

Maturity  Full season 
Yield   Medium to high, 95% US#1 
Specific gravity 1.080 – 1.086  
Processing  Field and storage @45F 



 
SELECTIONS 



 
SELECTIONS 



 
FRY PROCESSING SELECTIONS 



Williston ND 

Becker, MN; 
Peterson Farms  

FRESH RED SELECTION LOCATIONS 
Moquist Farms 

 
NPPGA Research Farm 

PINE LAKE WILD 
RICE, GULLY, MN 





RED FAMILY SELECTION @ PLWR 
Families = 26 
 
X 200 seedlings/ family 
 
2010 selected = 136 clones 
 
2011 selected  = 49 clones 
 
2012 Selected = 17 clones 



 
Advanced red selections 



 
FRESH RED SELECTIONS 



Williston ND 

Becker, MN 

CHIP PROCESSING SELECTION LOCATIONS 

USDA /ARS Potato 
Research Worksite 





      Parentage: 
 (OP Seed Chip population) 

A slightly flattened 
round white chipping 
potato 

Early - mid maturity 
Gravities ≥ NorValley 

& Snowden 
Medium yield 

potential 
Processes directly 

from 40F 
 

 

 
MN02696 



National Chip Processing Trial 
2010-2012  

Cooperating Breeding Programs 
Testing Location 



National Chip Processing Trial 
Chip Breeding Programs 

 D. Douches, Michigan State University, douches@msu.edu 
 D. Holm, Colorado State Univ., spudmkr@lamar.colostate.edu 
 F. Navarro, University of Wisconsin, fmnavarro@wisc.edu 
 S. Thompson, N. D. State Univ., asunta.thompson@ndsu.edu 
 R. Novy, U. of Idaho USDA ARS, Rich.Novy@ars.usda.gov 
 W. De Jong, Cornell University,  wsd2@cornell.edu 
 C. Thill, University of Minnesota, thill005@umn.edu 
 G. Porter, University of Maine, porter@maine.edu 
 C. Miller, Texas A&M, cmiller@ag.tamu.edu 
 C. Yencho, N. C. State University, Craig_Yencho@NCSU.edu 
 K. Haynes, USDA/ARS, MD, kathleen.haynes@ars.usda.gov 
 D. Parish, AIS, david.l.parish@gmail.com 
 C. Higgins, chiggins@hfinc.biz 
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National Chip Processing Trial 

 Traits to measure 
– Yield, specific gravity, chip color, defects, 

breeder merit rating, disease incidence, chip 
storage in North 

 Centralized tissue culture of best lines for 
timely seed increase 
– Virus clean up if necessary 

 Feeder for National SFA Trial and/or Fast-
track 



 
SELECTIONS 



 
SELECTIONS 



 
SELECTIONS 



   
UMORE 

 
Nesson 

 
PLWR 

 
Total 

Russet 16 71 100 187 

Red 2 6 157 165 

Chip 13 1 238 252 

Yellow 0 0 40 40 

Other   2 4 6 

Total 31 80 539   



4 Pot sizes 
Purpose: To optimize our pre-nuclear production 

Greenhouse Pot size x pre-nuclear seed production 





Treatment & Cells/Flat Dimensions (cm) Identification Color Area of Flats/Volume of Cells 
(cm2/cm3) 

Plant Density 
(Plants/cm2) 

Treatment 1: 32 cells 5.5 X 5.5 X 5.5  Green 30.25  /  166.375 
1.1 

Treatment 2: 32 cells 5.5 X 5.5 X 8.7 Red 30.25  /  263.175 
1.1 

Treatment 3: 24 cells 5.1 X 5.1 X 5.5 Yellow 26.01  /  143.055 
.9 

Treatment 4: 36 cells 4.3 X 4.3 X 7.3 Blue 18.49  /  134.977 
1.9 







Common Scab 
Materials Evaluated 
MN Breeding lines, 
NCR lines,  
National C. Scab lines, 
US Potato Board Chip 

Breeders Trial lines, 
SolCap Trial lines 

Breeding lines are evaluated for:  
1. Disease incidence (% coverage)  
2. Disease severity (surface, raised, and pitted scab; individual or 
coalesced lesions).  



Objective of Study: Late blight 
resistance, Thill/ Miller 
1. The primary focus of this research 

is to develop new potato varieties 
and parental germplasm resistant 
to late blight.   

2. Breeding lines were evaluated 3x 
for % late blight infection after 
inoculation. Selections were made 
advancing the most resistant lines. 





Dr. Sanjay Gupta 
• Evaluation and screening of promising clones 

• USDA-SCRI initiative to improve nutritional 

quality of potatoes 

• National Acrylamide Task Force 

• National French Fry Processing Trial (NFPT) 

• USPB trial to evaluate promising potato 

clones for biochemical markers 

• SFA Trial 



Dr. Sanjay Gupta 

• Welcome BACK to 

Minnesota & 

• North Dakota 



Physiology of cold-induced 
sweetening (CIS) in long term 

cold stored potatoes  

Sanjay K. Gupta 
 

Department of Horticultural Science 
 

University of Minnesota 
 

NPPGA Reporting Conference, Grand Forks, ND. 
Feb 19th 2013 



Research Activities 

• Physiology and Biochemistry of Cold-Induced Sweetening (CIS) 

• Development and evaluation of “New Potato Varieties” 

• Nutritional and processing quality changes during long term storages 

• Biochemical marker development for potato breeding programs   

 



Major Research Projects 

• Evaluation and screening of promising clones for Pacific North-West 

• USDA-SCRI initiative to improve nutritional quality of potatoes 

• National Acrylamide Task Force 

• National French Fry Processing Trial (NFPT) 

• USPB trial to evaluate promising potato clones for biochemical markers 

• SFA Trial 

 
 
 



42°F 45°F 48°F 

Russet Burbank 

A0008-1TE 

Owyhee Russet 

A97066-42LB 

A98345-1 

Sage Russet 



 
 Why some potato variety accumulate more 

Reducing Sugars? 
 
 How? What is the mechanism 





 Rate of conversion = Rate of utilization  
        by Respiration 
 

 Rate of conversion > Rate of utilization  
        by Respiration 
Excess sugar gets accumulated in potatoes 
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Best Potato Clone  
For Processing  

1 

Two Markers for Selection of Low Sugar  
Accumulating Potato Clones 

Invertase 
Activity 

A-II Enzyme 
Activity 

 

Not Good Clone 

2 
<1U AcInv 

1 



Acid Invertase 
units 

Cold-Induced Sweetening (CIS) 
Resistance 

0 – 1  Best  resistance  (Class A).  A+ if the low acid 
invertase activity without inhibitor protein 
(i.e. Total acid invertase activity) 

1 - 3 Intermediate resistance (Class B) 

>3 Very low or no resistance to CIS resistance 
(Class C) 

Acid Invertase Activity Level and CIS Resistance 



Class Change # of clones Percentage 
A to A 55 54 
A to B 24 23 
A to C 11 11 
B to B 2 2 
B to C 2 2 
C to C 8 8 

Predictability 89% 



 Evaluation of promising potato clones for 
storability and processing quality using 
biochemical markers. 

 Study the genetics of biochemical markers 
 Evaluate the promising potato clones for 

nutritional quality.  
 Screening of early generation selection for CIS 

to develop new varieties. 
 Develop new biochemical markers for potato 

breeding programs. 
 





Photo by Jeff Miller 

Thank You 
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