
Grazing Cover Crops in the Wheat-Fallow Region of  

North Central Washington 
Leslie Michel1, Lynne Carpenter-Boggs2, Ian Burke2, Doug Collins4, Nichole Embertson3, Tip Hudson4, Kristen Johnson5,  

Tarah Sullivan2, and Haiying Tao2 

1Okanogan Conservation District, 2Department of Crop and Soil Sciences, Washington State University, 3Whatcom Conservation District, 4Washington State University Extension, 2Department of Animal Sciences, Washington State University 

 

• Each of the four cooperator sites (004, 006, 008) has a randomized complete block design. Within 
each of four blocks, two treatments (grazed summer cover crop and wheat-fallow control) were 
implemented  

• Each producer planted 12 hectares of cover 
crop leaving four “skips” (photo 1), 
approximately 12m x 30m, which acted as 
control plots (CO). Immediately adjacent to 
the controls, were the grazed summer cover 
crop (SU) plots also at 12m x 30m.  

• Producers all used the same summer cover 
crop mix (Table 1) in 2017 and 2018. 

• Cover crop above ground biomass was sampled; nutrient analyses are underway.  

• Livestock had access to the SU plots for limited summer grazing periods. CO plots were fenced off to 
prevent grazing or manure deposition. 

• Livestock were weighed pre and post grazing using a cattle scale; number and type of animals were 
recorded at time weigh-in. 

• Soil samples were collected from each plot in August, at depths of 0-6”, 6-12”, 12-24”, 24-36”. Soil 
moisture, OM, pH, available nutrient contents, and microbial activities were analyzed.  

• Farmers left cover crop until following spring, it was then terminated and planted to a spring grain. 

• Soil compaction and stand establishment were assessed in the spring following SU or CO treatment 
when cash crop was 6-8” in height.  

Photo 1: Control ‘skip’ surrounded by cover crop 

Dryland wheat-fallow production areas in the inland Pacific Northwest suffer from widespread soil 

degradation. Cover crops have been shown to improve soil health and increase crop yield in many other 

agricultural regions. Producers in eastern Washington are interested in growing cover crops and 

integrating livestock to improve soil health and maximize long-term production goals. However, growing 

cover crops with annual rainfall <12 inches can be challenging, and potential benefits have not been 

proven.  

This project is working with four direct-seed producers in North Central Washington, over two years, to 

experiment with a more biologically intensive and potentially more sustainable management system. We 

hypothesize that integrating cover crops and livestock will improve soil health, increase diversity, reduce 

pesticide use, and remain economically feasible.  

Major takeaways from this project have been:  

• Farmers reported needing 1-2 fewer herbicide applications with cover crop and grazing. 

• Cover crops with grazing reduced soil moisture in August, however soil moisture at that time did not 

appear to impact cash crop yields. 

• Active Carbon and other soil health indicators such as organic matter or microbial activity did not 

show significant treatment differences after one year. These characteristics may change over a longer 

time period.  

• Livestock maintained or gained weight across all sites and years.  

• Methods for grazing and assessing cattle weight gain on small plots were challenging. Fewer livestock 

grazing per acre for longer duration yielded more consistent results. This allowed livestock rumen to 

adjust to the new feed provided by the cover crop. Future projects will graze for a minimum of 10 days 

to maximize animal weight gain.   

• Weighing livestock a minimum of three times gave the most accurate results and reduced outliers and 

misreadings.  

• Economic analysis will be conducted in fall of 2019.  
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This study shows that a well-designed cover crop can produce useable biomass in the low rainfall 

Okanogan area. Although summer cover crop did reduce August soil moisture, this has not correlated to 

reduced spring crop yields. Coupling this with the value of additional livestock forage may provide 

opportunity for producers to increase diversity in their rotations without sacrificing profit. Short term soil 

health impacts are unproven, and long term impacts would require a longer study. Producers in the area 

continue to integrate grazing into their rotations with summer grazing cover crops and winter stockpiling.  

Outreach to producers has been provided through field days, conference presentations, posters, one-on-

one outreach and support, Twitter and Facebook posts, and newsletter articles.  

Figure 2—Yield: No statistical difference was shown in yield between CO and SU when planted to a spring 

grain crop. Site 004 planted hard red spring wheat, 006 planted spring triticale, 008 planted spring barley.  

Type lbs. per Acre Seeds per lb. 
Seeds per 

Acre 
Seed per 

SF 

Everleaf Oats 10 16,000 160,000 3.67 

HoneySweet Forage Sorghum 10 21,000 210,000 4.82 

Purple Top Turnip 1 220,000 220,000 5.05 

Spring Forage Peas 20 5,000 100,000 2.30 

Sunflowers 6 7,000 42,000 0.96 

Proso Millet 2 80,000 160,000 3.67 

  49     20.48 

Table 1: Cover Crop Mix 

Figure 1—Gravimetric Water Content: At time of sampling (August 2017), CO (control) had significantly more 

soil moisture than SU (grazed summer cover crop treatment) at all depths and sites. 

Figure 3—Active Carbon: No statistical difference was shown in POXC, Permanganate oxidizable carbon, 

across sites and years. POXC is frequently used to measure labile organic carbon and is used as a measure of 

soil health.   


