
  Final Project Summary   

Successes/Failures: We had enough winter material to have across the state in 2021/22 for the first 
time. Unfortunately, the drought in the fall of 2021 caused germination failure, such that many of the 
trials were not subjected to winter temperatures and spring germination and development was 
uneven. However, in Fall of 2022 most locations germinated before snowfall. We included a North 
Dakota location where, if necessary, irrigation could be provided to ensure germination, but in fall 
2022 this was not required. Therefore, we should have good winter survival data in spring of 2023.  In 
2022, Bozeman we had early canopy closure, high biomass for forages, and high grain yield.  Some 
winter lines are better able to grow out of winter damage than others. It seems none has the cold 
tolerance of winter wheat check. 

 Objectives and Follow-up: We will continue to make crosses, advance and evaluate lines.  We are 
continuing to improve cold tolerance through crosses and selection.  It maybe that our releases will 
need to be target only to certain regions of Montana.  A goal is to provide regional information on 
winter barley variety performance so that growers can make informed decisions. 

Objectives – 

Build the winter barley breeding pipeline  

The pipeline starts with crosses and Table 1 lists the number of crosses and goals. We have just 
completed the 2023 crossing block and will make F2 seed over the summer. 

 

 

The 180 crosses made in spring 2022 were inbred over the summer 2022 and are in the field as F2s 
in 2022/23.  Table 2 summarizes the winter field trials in 2022 including the available germplasm from 
other programs fulfilling the objective Screen available germplasm. 
 

  

Table 1: Number of crosses and breeding goals for winter barley program 



 

 

 

 

 

 

 

 

 

 

 

 

Our first goal is to release a feed forage line.  Field trials for feed/forage are supported by a USDA 
grant. However, MWBC was integral in the early stages of this project and so we share data from the 
trials below.  The CARC and WTARC trials were abandoned.  Below is reported the remaining trials 
of 2022.  Note that in Bozeman (Table 3) several of the winter barley lines had higher forage yield 
than the winter wheat check. However, the highest grain yield was for the Limagrains winter barley 
check, Saturn. Lines with 0 were not harvested due to poor winter survival. The NARC trial shows 
similar forage yield to winter check.  No grain yield was taken due to deer predation.  The NWARC 
trial indicates winter barley lines with lower grain yield than the checks.  Forage data was lost due to a 
technical error by the NWARC staff.  From this report, only the Post Farm resulted in complete data.  
We have been growing winter barley at the Post farm since 2017 and faced difficulties in production 
the first years as well.  This year we have reports that all but NARC (due to lack of moisture) and 
WTARC (due to late planting) had full emergence before snow.  We added the ND trial this year.  We 
are hopeful there will be better results in 2023.  

  

Table 2: Winter Barley field trials 2022 



Table 3 Intrastate Forage Trial at Post Farm 

 

 

 

Table 4: Intrastate Forage trial at NARC 

 



Table 5: Intrastate Forage trial NWARC 

 

The other statewide trial in 2022 was the feed/malt trial consisting of 25 lines grown in five locations – 
Post, NARC, WTARC, CARC and Williston ND. Trials that were abandoned were WTARC due to 
weeds, ND and NARC due to lack of moisture. Winter survival data as % of the plot green at the end 
of March is reported in Table 6. Note that all the lines had better survival than the two checks. Data 
for Post and CARC are reported in Tables 7 and 8. The data shows several lines are equal to or 
better than the checks in both locations.  Test for malt quality: We malted select lines, but find malt 
quality still wanting, with experimental lines too low in extract and high in β glucans (Table 7).  Table 9 
reports a likely cause of poor malt quality, water sensitivity.  Water sensitivity is defined as when 
germination is reduced when grain is submerged in 8 ml of water.  Since malting starts with seed 
submerged in water this problem could explain poor malt quality.  

  

Table 6: Best winter survival of lines in the 
intrastate trial 



 

Table 7: 2022 Winter Barley Feed/Malt Post 

 

Table 8:2022 Winter Barley Feed/Malt CARC 

 



Table 9: Germination of winter lines, indicating water sensitivity that could cause malt quality 
issues where germination is less in 8ml when compared to 4ml test.   

 

Project Outcomes/Impacts: 

The ultimate goal of this project is to release a winter variety for Montana.  We have moved toward 
that goal by having locations around the state and in ND where we have some survival.  It might be 
that some locations in Montana may never be able to support winter barley.  We are moving forward 
to improve cold tolerance.  We will continue to characterize winter survival so that we can at least 
give growers good data on possible winter barley success. 

Spring planted barley is an important crop in Montana, utilized as malt, feed, forage and food. Winter 
planted barley is grown in areas with more mild winters than we usually experience in Montana.  
Winter barley, planted in the fall, has some advantages over spring barley.  Winter barley can yield 
25% higher than spring barley.  Winter malt barley could have lower protein ensuring better malt 
quality.   Winter barley, usually harvested a couple of weeks earlier than winter wheat, can help 
spread harvest for growers.  Since winter barley finishes about one month earlier than spring barley, 
quality can be more stable because high temperatures are avoided during grain-fill.   Winter barley 
can use less water than spring barley because it takes advantage of early spring rains and when 
irrigation is used can require less.  Winter barley can help manage pests especially out competing 
many weeds.   Winter barley provides ground cover over the winter reducing erosion and nitrate 
runoff protecting watersheds.    
 
Although winter barley historically has not been cold tolerant enough to survive most winters in 
Montana, we believe the advantages of winter barley necessitate its development for Montana. We 
believe winter barley might now be possible in Montana for several reasons:  1) Warmer winters are 
allowing some winter barley to be grown in the state.   Interestingly, a Limagrain winter barley, called 
Saturn, has recently been grown successfully in Montana as a feed.  2) Germplasm that is cold 
tolerant is now available to us.   In 2016 and 2017, we screened a set of cold tolerant winter barley 
lines from the Vavilov collection with some survival.   3) Planting winter barley into no-till might ensure 
winter barley survival.  4) Rotating with pulse crops could make winter barley even more sustainable.  
With the support of MWBC we have initiated a winter barley breeding program at MSU. 
 
The chart below compares yields for two different trials (one spring and one winter), in two locations 
(Bozeman and CARC).  Note the average difference in yield is not significant in the winter trial 
between the two locations, while the averaged difference in yield between the two locations is more 



than 50 bu/ac for the spring trial.  This difference is due to differences in available moisture for the 
spring trial but not for the winter trial, indicating a significant improvement in yield potential across 
dryland locations.   
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