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National Survey of Stem-end Defect in Chipping Potatoes 

Stem-end chip defect is characterized by dark fried color along the vasculature and 

adjacent tissues at a position in the chip that corresponds to the tuber stem end. Stem-end 

chip defect occurs erratically over years and locations. In some years and in some regions, 

it can be a pervasive and costly tuber quality defect, while in other years or locations it 

may be uncommon. To learn more about how variety, location, growing season, and post-

harvest storage affect the development and severity of stem-end chip defect, a multi-year, 

study was conducted in cooperation with Heartland Farms, Walther Farms, and CSS 

Farms at Hancock, WI, Three Rivers, MI, and Dalhart, TX in 2009, 2010 and 2011. 

Objectives of the trial were to identify chipping potato varieties tolerant to growing 

conditions that lead to the development of stem-end chip defect (SED); evaluate SED 

incidence and severity across multiple locations and years; investigate the progression of 

SED throughout the growing season and post harvest storage; assess the feasibility of 

using extended preconditioning to minimize the defect during storage; and determine if 

there is a correlation between tuber stem-end sucrose or glucose contents prior to harvest 

and SED incidence and severity post harvest. Major results were summarized below. 

1.Stem-end chip defect varied across regions and years. 

Stem-end chip defect severity and incidence were very low at all three locations in 2010. 

The WI and MI sites had significantly higher severity and incidence than the TX site in 

2011. SED incidence and severity were high at all three locations in 2012. These 

differences likely reflect differences in growing conditions. Temperatures were moderate 

in 2009 at all three locations, but much higher in 2010 and 2011. 

2. Stem-end defect severity and incidence were closely related. 

There was a strong correlation between SED severity and incidence across all years, 

locations, varieties, and sampling time points (Pearson`s correlation coefficient of 0.93). 

Linear regression analysis showed that the relationship between average SECD score and 

severe SECD incidence was very strong (p< 0.01). Average defect scores higher than 1.0 

usually corresponded to severe defect incidence higher than 15%. 

3. Stem-end chip defect rarely occurred before final harvest. 

Stem-end chip defect rarely occurred during the growing season. At four weeks before 

vine desiccation, two weeks before vine desiccation, and at vine desiccation, average 

SED scores and the incidence of severe defects were very low in most varieties across 

years and locations.  

4. At final harvest, SED was a serious quality concern  for some varieties, at some 

locations, in some years. 



Three out of nine varieties at final harvest in WI in 2010 had more than 15% severe SED. 

Similar data was observed at the final harvest at the WI site in 2011, where three out of 

eleven varieties displayed severe SED incidence greater than 15%. Those varieties 

included Lamoka and Megachip. In 2011, Lamoka had severe SED at final harvest at the 

TX site. Variety Nicolet and Pike constantly showed very low average defect scores and 

severe defect incidence across years, locations and sampling time points, indicating that 

they were relatively more tolerant to the SED chip quality problem. In comparison, 

Megachip and Lamoka tended to develop more severe SED than other varieties. 

5. SED severity at harvest determined whether or not defect percentage could be 

successfully reduced during preconditioning in storage. 

Preconditioning at 55˚F (13°C) for up to two months after harvest did not reduce the 

frequency of severe defects if the average SED score at harvest was greater than 1.5, or 

severe SED incidence was greater than 20%. Preconditioning was more likely to be 

successful in cases where the average SED score at harvest was less than 1.0, or severe 

SED incidence was less than 15%. 

6. Stem-end sucrose or glucose contents might not be early indicators of stem-end chip 

defect development at harvest and during storage. 

There were no statistically significant linear relationships between pre-harvest tuber 

stem-end sucrose or glucose contents and post-harvest average SED scores. Thus it might 

be difficult to predict SED development using the in-season stem-end sucrose or glucose 

contents. 

Effect of Heat Stress on Defect Development in Chipping Potatoes 

Our previous research has demonstrated that a period of heat stress can cause stem-end 

chip defect. Research conducted in the UW Biotron in 2012 used an extreme heat stress 

treatment to test resistance of different chipping varieties to the development of stem-end 

defect. Snowden, Lamoka, Nicolet and Megachip were used in this trial. Heat stress, with 

daytime temperature at 95˚F (35°C) and nighttime temperature at 86˚F (30°C), was 

imposed to the plants for two weeks approximately 100 days after planting. At all other 

times, and for plants grown under control conditions, daytime temperature was 72˚F 

(22°C) and nighttime temperature was 64˚F (18°C). Chips were fried immediately after 

tubers were harvested and after tubers were stored for 4 weeks, 8 weeks and 12 weeks at 

55°F (13°C). 

Compared with the heat-stressed plants, the control plants of all four varieties had a lower 

incidence of severe stem-end chip defects from harvest to 8 weeks of storage. Severe 

defect incidence in tubers from control plants was very low in all varieties both at harvest 

and after 8 weeks of storage. Severe defect incidence of control plants from all four 

varieties was highest at 4 weeks of storage.  

The heat-stressed plants produced a high percentage of tubers that produced severe stem-

end defect chips. Severe defect incidence in Nicolet, Lamoka and Snowden increased 

during the first four weeks after harvest, from less than 20% to as high as 90%. Severe 

defects were less common in these varieties at 8 weeks post harvest than they were at 4 



weeks. Megachip had increasing severe defect incidence through the storage period (from 

10% to 60%). In summary, Lamoka and Snowden developed higher severe defect 

incidence than Nicolet and Megachip.  

On-going research includes biochemical analysis of bud- and stem-end tuber tissue 

samples for sugar contents and acid invertase activity, as well as quantification of gene 

expression using molecular approaches. Genes selected for analysis are central to starch 

metabolism and sugar formation. The ultimate goal of this research will be to make 

varietal comparisons based on the biochemical and molecular traits associated with 

resistance to environmental stress that can lead to stem-end chip defect. 

 Control  Heat Stress  

Variety  Harvest  4 weeks  8 weeks  Harvest  4 weeks  8 weeks  

Nicolet  0  20  0  5  45  5  

Lamoka  20  10  0  20  75  40  

Snowden  0  15  5  15  90  30  

MegaChip  0  10  5  10  30  60  

Table 1. Severe stem-end chip defect incidence in controls and heat-stressed plants of 

four varieties. Chips were fried at harvest and 4 weeks and 8 weeks after harvest. 

 

Effect of Soil Pathogen on Defect Development in Chipping Potatoes 

Verticillium wilt, caused by a vascular fungal pathogen Verticillium dahliae Kleb., is a 

persistent disease of potato and other vegetables that causes early plant senescence and 

yield reductions. A two-year field trial was conducted at the Hancock Agricultural 

Research Station with the objective of investigating the effects of V. dahliae on stem-end 

defect development and the activity of acid invertase at the apical (bud) and basal (stem) 

ends of tubers. Our results, which have been published in Crop Science, show that potato 

plants that were more infected with V. dahliae had a higher incidence of severe stem-end 

chip defects than plants with less V. dahliae infection. Verticillium dahliae infection of 

plants was correlated with an upregulation of acid invertase activity and an accumulation 

of reducing sugars on the stem-end of tubers. Reducing sugars give rise to dark-colored 

defects as a result of pigments produced by the non-enzymatic Maillard reaction during 

frying. 

 


