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Soft Red Winter Wheat Germplasm Evaluation
Jochum Wiersma, Northwest Research & Outreach Center, U of M

Research Question

The Minnesota Wheat Research & Promotion 
Council identified the need to develop high yielding 
winter wheat varieties as a research priority dur-
ing their Wheat Summit in the spring of 2006.  The 
underlying reason for this need is the potential to use 
(winter) wheat as source of starch for ethanol pro-
duction rather than corn. The current bio-fuel boom 
is almost exclusively corn ethanol based.  Although 
improvements in corn genetics have allowed corn to 
expand further north, northwest Minnesota is still on 
the periphery of the Corn Belt.  

  To allow Northwest Minnesota to take advantage 
of the bio-fuel boom requires a different raw com-
modity than corn.  Winter wheat and other winter 
cereals, like winter barley and triticale, may be this 
alternative.  Establishing a (new) winter wheat breed-
ing program to breed high yielding winter wheat 
suitable for ethanol production is both a costly and 
long-term commitment.  Variety development in 
winter wheat will take a minimum of 8 to 10 years 
from the initial crosses until a variety’s introduction 
into the market.  A more prudent and effective way to 
address the short and intermediate goals to develop 
wheat as a source for ethanol production is to evalu-
ate the agronomic performance of existing cultivars 
from other parts of the world.  European winter wheat 
cultivars are often selected for just grain yield, indis-
criminate of the protein content and quality, as much 
of the winter wheat is used for feed rather than food.  
Likewise, soft red winter wheat varieties are selected 
for lower protein content compared to the hard red 
winter wheat cultivars.  The objective of this research 
is to evaluate the agronomic performance of a limited 
number of winter wheat varieties from the eastern 
USA, Canada, and Europe.

Results

All but the hard red winter wheat entries Roughrid-
er and Jerry, included as checks, suffered 80 to 
100% winterkill in 2007 and no yield data was col-
lected in 2007. In 2008, the trials in Lamberton and 
Crookston suffered less winter kill compared to 2007 
(Table 1).  The trial in Roseau had no significant 
winter kill, yielding an excellent trial for measuring 
the yield potential and other agronomic characteris-
tics under Minnesota growing conditions (Table 2).  
The two soft red winter wheat varieties from Pioneer 

HiBred program were the highest yielding entries in 
the trials with 155 and 156 bu/A, respectively.  This is 
36 bu/A or 30% higher than the highest yielding hard 
red winter wheat in the trial and illustrates the yield 
potential of other classes of wheat in relation to hard 
red spring and winter wheat varieties.  

The yield potential of Pioneer accessions is com-
bined with acceptable agronomic characteristics, 
including straw strength, disease resistances, and 
maturity.  The winter hardiness of the Pioneer germ-
plasm as well as the other eastern US varieties 
(Kaskaskia, GLCG7552) tended to be less than the 
checks Jerry and Roughrider.  The European acces-
sions (Ellvis, Kosack, Leiffer, Lucius, Moscow 39, Mu-
lan, and Olivin) tended to be very short and very late 
maturing and very susceptible to both stem and leaf 
rust, making their adaptation to Minnesota question-
able. The Canadian accessions (the numbered lines 
and CDC Ptarmigan) from Dr. Brian Fowlers’ program 
appear to be well adapted to Minnesota with excel-
lent winter hardiness, acceptable straw strength and 
maturity, and a high grain yield potential.  

Application and Use
A number of the tested lines and cultivars, espe-

cially the soft red winter wheat and Canadian win-
ter wheat accessions, appear to have potential in 
Minnesota. Winter kill remains the first limiting factor 
for successful production and continued testing and 
adoption of no-till practices in our variety testing 
procedures will be key to determine the large scale, 
commercial viability of these accessions across the 
state.

Materials and Methods

A total of 19 entries from the US, Canadian and 
European breeding programs were collected and 
entered in the trials in 2007 and 2008.  In 2007, the 
nurseries were planted in Lamberton, St. Paul, and 
Crookston.  In 2008, the nurseries were planted in 
Lamberton, Crookston, and Roseau using a random-
ized complete block design with 3 replicates.  Nurser-
ies were planted near the optimum seeding date for 
winter wheat in each location and year.  Nurseries 
were established using standard plot equipment with-
out any standing stubble.  Fall establishment, winter 
kill, spring vigor as well as disease and agronomic 
performance data were collected in 2007 and 2008.  
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Table 2 
Grain yield, test weight, grain protein and disease  
severity of 21 winter wheat and winter triticale  
accessions tested in Roseau in 2008.

Variety Yield
(bu/A)

Test
Weight
(lbs/bu)

Grain 
Protein 1

(%)

Leaf 
Spotting 
Disease  

(%)

Leaf 
Rust
(%)

Pioneer 25R47 155.6 55.0 9.7 5 2

Pioneer 25R23 155.2 57.8 10.1 1 4

DH01-25-5-5*R 148.2 54.5 9.8 3 7

Kaskaskia 141.5 58.3 9.8 7 4

GLCG75 135.4 57.4 10.8 8 9

DH00-18-69*R 135.3 59.0 9.9 3 12

S01-285-7*R 131.6 59.3 11.1 5 5

Leiffer 130.5 54.5 10.8 0 4

DH00-18-196 129.0 58.3 10.7 11 23

DH02-15-95 127.3 55.1 10.1 4 9

DH99-37-100 126.4 59.8 9.9 4 3

Lucius 125.2 55.8 11.2 3 3

Mulan 123.7 53.8 11.5 3 10

CDC Ptarmigan 123.6 54.7 9.2 0 15

Moscow 39 120.7 59.2 11.9 4 3

Kosack 119.4 57.2 10.6 12 8

Jerry2 119.1 58.5 11.6 12 10

S00-159-8 117.1 57.2 9.7 6 6

Olivin 116.5 54.7 11.8 2 4

Trical8153 109.5 46.8 10.7 3 5

Ellvis 106.8 49.9 11.0 4 4

Roughrider2 93.0 59.7 11.3 4 6

      

Mean 126.9 56.2 10.6   

LSD 15.9 1.4 1.0   

CV 7.6 1.5 5.8   
1 Corrected to 12.5% moisture
2 Hard red winter wheat checks
3 Winter triticale

Economic Benefit to a Typical  
500 Acre Wheat Enterprise

It is difficult to estimate what the economic ben-
efit is to a 500 acre wheat enterprise as no price 
information is available for soft red winter wheat in 
Minnesota.  Using hard red winter wheat as guide, 
the 30% yield advantage of the top yielding varieties 
would equate to an additional $99,000 in gross farm 
receipts when we assume a cash bid of $5.50/bu.

Table 1. Percent winterkill of 21 winter wheat and 
winter triticale accessions tested in Crookston and 
Lamberton in 2008.

Variety Crookston Lamberton

(%) (%)

CDC Ptarmigan 64 12

DH00-18-196 0 0

DH00-18-69*R 42 0

DH01-25-5-5*R 71 12

DH02-15-95 50 7

DH99-37-100 26 2

Ellvis 83 85

GLCG75 88 22

Jerry1 40 0

Kaskaskia 94 5

Kosack 85 58

Leiffer 98 85

Lucius 100 38

Moscow 39 43 7

Mulan 99 100

Olivin 93 55

Pioneer 25R23 90 38

Pioneer 25R47 80 5

Roughrider1 11 2

S00-159-8 65 13

S01-285-7*R 34 2

Trical8152 94 10

Mean 65.0 25.3

CV 33.3 72.0
1 Hard red winter wheat checks
2 Winter triticale
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