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EXECUTIVE SUMMARY: Winter forage triticale produced 5.33 tons/acre hay on average in 

eastern Oregon. Irrigation from May 1 until winter forage triticale harvest (June 26) did 
not significantly increase its production compared with no irrigation at all, probably due 
to its early spring maturity status and soil water being fully recharged after winter of 
2017. All 20 cover crop annual species did not germinate under no irrigation after June 
15 treatments until an effective rainfall in the late fall of 2017. In order to produce 
harvestable forages and measureable soil cover from these cover crops, irrigation is 
necessary in eastern Oregon climatic conditions. Brassica plots were infested heavily by 
flea beetle even with three times of pesticide application and no production data 
available from 2017 growing season. Therefore, brassica crops need intensive pest 
control measures to be productive as a cover crop after winter forage triticale. Irrigation 
in the late summer and early fall (August 1 to September 15) significantly increased oat 
and ryegrass forage production. However, the rest of 13 species produced similarly 
under irrigation from May 1 to August 1 and from May 1 to September 15. Very late 
summer and early fall irrigation is not very effective probably due to the cool 
temperature in eastern Oregon that period. Rather than soil moisture being a limiting 
factor in the late season, temperature and the length of the growing season in eastern 
Oregon may limit forage production more. The most productive cover crop species are 
oat (3.09 tons/acre), sorghum-sudan (2.67 tons/acre), and chickling vetch (1.45 
tons/acre) from cool season grasses, warm season grasses, and legumes, 
correspondingly. With limited irrigation from June 15 to August 1, specific cover crops 
after harvesting winter forage triticale could be a very viable option to present late 
season grazing and soil covers in eastern Oregon. A cropping system including winter 
forage triticale and cover crops could be adopted for high forage production from 
winter forage triticale and late season grazing from cover crops. 

 
OBJECTIVES: The research objective is to study cover crop species forage production and 

quality under different irrigation scenarios seeding after harvesting a winter forage 
triticale in eastern Oregon. The specific objectives are: 

 
1) Evaluate forage winter triticale production and quality; 
2) Screen annual forage species for cover crops species selection; 



3) Compare the selected annual forage species forage production and quality under 
different water scenarios in eastern Oregon. 

 
PROCEDURES: The field study was carried out at Eastern Oregon Agricultural Research Center 

at Union Station from 2016 to 2017. The field plots were laid out as split plot design 
with four replications. Water scenarios was the whole plot, which included four 
irrigation treatments: 1) irrigation from May 1 to September 15 (whole season 
irrigation); 2) irrigation from May 1 to August 1; 3) irrigation from May 1 to June 15; and 
4) no irrigation (dryland). Under irrigation, each plot received approximately 2 inch 
irrigation water per week. Within each water scenario, winter forage triticale was 
seeded in the fall of 2016. After harvesting of winter forage triticale as forage in its mid-
anthesis stage in the spring of 2017, different groups of annual forage species and 
cultivars were planted in the subplots. The 20 cover crop species selected were: 1) cool 
season grasses including spring barley, spring oat, spring wheat, spring triticale, and 
annual ryegrass; 2) warm season grasses including German millet, pearl millet, proso 
millet, teff, and sorghum-sudan hybrid; 3) legumes including crimson clover, cowpea, 
field pea, chickling vetch, and soybean; and 4) brassicas including kale, radish, turnip, 
rape, and brassica hybrid. 

Before initiation of this research in 2016, the field was tilled and rolled for a good 
seedbed preparation. Soil was tested for fertility and then fertilizers were applied 
accordingly before seeding winter forage triticale in the fall of 2016. The entire fields 
were managed with the comprehensive pest control measures. The selected annual 
forage species as cover crops were seeded one week after winter forage triticale being 
harvested. The germination and growth of winter forage triticale and annual forage 
species and cultivars as cover crops were observed and recorded by frequent field visits 
and monitoring. The production data were collected by harvesting winter forage triticale 
and each plot of cover crops based on each species and cultivar maturity stage. The 
harvesting stage was mid-anthesis stage for winter forage triticale, which is between 
heading and soft dough stages being recommended from different researchers. The 
cover crops were harvested in different timing until the first killing frost to test the 
grazing potential of these cover crops. The harvested material was oven dried, and 
converted into pounds per acre on a dry matter basis. The oven dried plant material was 
grounded and ready for forage quality lab analysis. 

 
SIGNIFICANT ACCOMPLISHMENTS: In eastern Oregon with low temperatures at night and short 

growing seasons, my proposed cropping system including winter forage triticale and 
cover crops could produce more than 8 tons/acre. A great number of 20 annual forage 
species were tested in the field as cover crops after harvesting winter forage triticale. 
After I have all the quality data from the analytic labs, I could compare different cover 
crops in the respect of animal nutrition and requirement. 

 
BENEFITS & IMPACT: This study present very valuable information about cover crops species 

and cultivar performances under different irrigation scenarios for forage production in 
eastern Oregon. This proposed double cropping system in eastern Oregon increases 



land use efficiency, enhances farmers and ranchers economic return, and improve the 
agriculture sustainability by conserving irrigation water. The high production of this 
cropping system will foster the adoption by producers in this region. During this 
research, six producers visited the research plots and toured our research programs in 
Union station. They are planning to adopt this system to produce high quantity forage 
and late season grazing under limited irrigation water resources. 

 
ADDITIONAL FUNDING RECEIVED DURING PROJECT TERM: NA 
 
FUTURE FUNDING POSSIBILITIES: A western SARE grant proposal is prepared based on this 

research data and finding. We are planning to carry out a multidisciplinary project 
including forage agronomy, animal grazing, and soil health that focuses on this proposed 
double cropping system. 


