
Quality potato varieties are the backbone of a strong 
potato industry. Variety trials have been used to identify 
promising new varieties for well over a century. 

In a typical trial, many lines are planted together in small 
plots and the merit of each line is judged relative to the 
merit of other lines in the trial. 

This approach considers agronomic traits, such as tuber 
size and yield, as well as storage traits, such as post-
harvest tuber sugars contents. Trials are repeated and 
information collected over many years in order to identify 
confidently, lines that may be well suited for production  
at a specific location. 

Because there are pronounced differences in how lines 
perform between growing locations, less importance  
is often attached to information collected from sites 
outside of the target production area.

As a potential improvement to this approach, 
standardized, multi-location variety trials spanning  
all major US production regions have been initiated.  
The National Chip Processing Trial was the first  
of these, followed in 2011 by the National Fry  
Processing Trial (NFPT). 

The argument was made that information collected  
from all of the trial sites could be used to identify  
superior lines more rapidly than traditional approaches 
that rely on assessments made over many years at one  
or a few locations. 

Rapidly identifying promising lines sounds like a good 
idea, but do national variety trials work as advertised  
in the real world? 

For the NFPT, the answer is clearly, “Yes, they do.”  
A detailed analysis of data from the NFPT showed,  
as expected, that every year and every location  
is different when it comes to potato production. 

For example, tuber glucose is an important measure  
of processing quality, and large differences in average 
tuber glucose content after long-term storage were 
observed between locations and years for lines planted  

at the five NFPT trial sites in 2012 and 2013 (Figure 1). 

Once you know that average tuber glucose content  
in Wisconsin was high in 2012 and lower in 2013,  
for example, you can make allowances for those 
differences when calculating the overall performance  
of individual lines. 

For the NFPT, those calculations showed that genetic 
differences between lines had a greater affect on tuber 
glucose content than differences attributable to year  
or location. 
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Figure 1: Average glucose content in tubers from the NFPT varied with growing 
location and year. The data are for those lines planted at all of the five sites 
in each year. Glucose content was determined approximately 8 months after 
tubers went into storage.

20 BC�T September



the same conclusion was drawn 
for other key traits, including tuber 
sucrose content, specific gravity and 
marketable yield. 

What this means is that the data 
from all locations of this nationally 
coordinated trial can be used  
to generate unbiased estimates  
of key traits for each line that are 
generally applicable. Although these 
estimates are calculated values, they 
are based on, and representative  
of, multiple measurements. 

As an example, estimates for tuber 
glucose eight months after harvest 
are plotted as a histogram in Figure 
2. Of the 149 lines entered into the 
NFPT from 2011 to 2013, those with 
the lowest tuber glucose contents, 

and those likely to produce light 
colored fries with low acrylamide 
contents, are those on the left side  
of the histogram.

Two recently released varieties, 
Easton and Payette Russet and 
the Wisconsin advanced selection 
W8152-1rus are among the lowest 
glucose clones identified in this 
analysis. Each had estimated tuber 
glucose contents of less than  
0.20 mg g-1 fresh weight and low 
acrylamide contents in fries after 
eight months of storage. 

these three lines, as well as several 
others, have been subjected  
to a more detailed evaluation in the 
sCrI agronomic trials conducted  
at the Hancock research station 
(Figure 3) and at five additional 
locations nationally from 2013-2015.

The SCRI agronomic trial is funded by 
the Specialty Crop Research Initiative 

grant for acrylamide mitigation  
in potato and includes evaluations 
of tuber storage and processing 
quality traits, such as specific gravity 
variation among tubers, frequency  
of sugar end defects and fried 
product color (Figure 4).

Multi-location variety trials rapidly 
identify superior lines, but no matter 
how large in scale or detailed in 
scope, variety trials do not tell the 
whole story. 

because all lines in those trials are 
grown using standard production 
practices, few if any lines are grown 
under optimal conditions. As a result, 
the full potential of trial lines remains 
unknown. 

Additional trials focused on 
optimizing production and storage 
conditions for particular locations are 
required to establish a line’s potential 
for excellence. 

figure 2: Distribution of estimates for tuber glucose 
content after eight months of storage for lines 
entered into the NFPT from 2011-2013. For each 
of the 149 lines included in the analysis, estimated 
glucose was computed after accounting for 
variability from growing year and trial site.

figure 4: W8152-1rus showed lighter fried color 
than Russet Burbank after eight months of storage.

figure 3: Advanced selections of fry processing lines growing at the Hancock Research station  
as part of the SCRI agronomic trial.
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