
Developing Sustainable Dryland Winter Wheat Production Systems using Cover Crops in 
Pacific Northwest 

Summary 

A 2-year winter wheat-cover crop rotation experiment was established in 2015 at 
Columbia Basin Agricultural Research Center near Pendleton, Oregon, to evaluate the effects of 
cover crops on wheat productivity and soil quality. Cropping systems include winter-wheat 
followed by (i) Austrian pea (ii) Lenetah barley (iii) Ida gold yellow-mustard (iv) their mixtures, 
and (v) fallow under no-till, with each phase of the rotation present every year. Wheat was 
planted in early-October and harvested at maturity in June or July of the following year. Cover 
crops were sown in early-March and terminated using glyphosate at their pre-flowering stages by 
late-June. Over two years, wheat grain yields did not differ when grown in rotation with fallow 
or cover crops, and averaged 44.6 bushel/acre. However, cover cropping systems produced 
higher wheat straw yields than fallow, with barley-wheat rotation exhibiting the highest wheat 
straw yield of 3.43 ton/acre. Nevertheless, after 2 years, there were no apparent differences in 
soil organic matter (SOM) levels and bulk density among the cropping systems. Also, cropping 
systems had no effect on soil water content during wheat growing season. In late-spring, cover 
crop plots had higher soil-N levels than wheat plots due to greater N-uptake in the latter. At 
harvest, soil residual-N levels were similar across wheat plots following cover crops or fallow. 
But, residual-N were generally higher in cover crop than fallow plots, suggesting greater N-
supplying potential of cover crops to subsequent wheat. Overall, the study indicated that wheat-
cover cropping systems can potentially replace wheat-fallow system without compromising 
wheat grain yields in this region. However, influences of cover crops on soil quality parameters 
were not evident in the short 2-year period. Further investigations, and particularly on more 
sensitive and early indicators of SOM and their relationships with crop productivity, will likely 
strengthen our decision in adopting cover cropping systems for sustainable wheat production. 

  



 
Picture 1. Wheat-cover crop rotation experimental plots (early-spring, 2016) at CBARC near 

Pendleton, Oregon. 
 

 
Picture 2. Wheat-cover crop rotation experimental plot (mid-summer, 2016). 



 
Picture 3. A wheat plot in a winter wheat-fallow rotation (mid-summer, 2016). 

 
 

 
Picture 4. A fallow plot in a winter wheat-fallow rotation (mid-summer, 2016). 

 
       



 
Picture 5. A yellow-mustard plot in a winter wheat-mustard rotation (mid-summer, 2016). 

 

 
Picture 5. A spring-barley plot in a winter wheat-barley rotation (mid-summer, 2016). 



 
Picture 6. A spring-pea plot in a winter wheat-pea rotation (mid-summer, 2016). 

 

 
Picture 7. Cover crop mix consisting pea, barley, and yellow mustard (mid-summer, 2016). 



 
Picture 8. A cover crop mix (pea, barley, and yellow mustard) plot in a winter wheat-mix 

rotation (mid-summer, 2016). 
 
 
 
 
 



 
Picture 9. A wheat bundle harvested (lower-left section) at maturity for straw yield determination 

(late-summer, 2016). 
 

 
Picture 10. Inside view of three 1-m rows harvested bundle area (late-summer, 2016). 

 

 


