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SUMMARY/ABSTRACT: The field trial was only initiated last fall of 2021. The agronomic field 
plots were seeded and the germination of the plots were monitored and will continue to be 
monitored in 2022 growing season. We do not have data presentation at this point of the 
ongoing project stage. 
 
OBJECTIVES: We want to continue fine-tuning forage production system to produce higher 
yielding and balanced-quality forages for early spring grazing season extension by increasing fall 
seeded annual winter species diversity. Our specific research objectives are: 

1) Test winter annual species seed mixtures with multiple species that identified from 
preceding research projects to increase forage species diversity. 

2) Study forage fiber quality and digestibility to test if multiple species will have 
synergistic effects on forage used by grazing livestock. 

3) Evaluate irrigation management practices to save water at the same time have a 
productive fall seeded winter annual forage mixture. 
 
PROCEDURES: The field agronomic study was carried out at Eastern Oregon Agricultural 
Research Center at Union Station from 2021 will be continued to 2023. We seeded winter 
annual species mixtures in the fall of 2021 and will be seeded in 2022 again in different land 
area. Following the winter annual species germination and growth in 2022 and 2023 
respectively, the crop will be harvested at the milking stage of winter grass species in the 
mixture as forage. The field agronomic plots were laid out as a split plot design with four 
replications. Irrigation treatments were the whole plot. Within each irrigation treatment, fall 
seeded winter annual species mixtures were the split-plot. To test the synergistic effect of 
mixtures vs. monocultures, all the monocultures must be included. 
 
Irrigation treatments: 4 
1) Whole season irrigation from May 1 to September 15. 
2) Late season water shortage irrigation from May 1 to August 1. 
3) Middle and late season water shortage irrigation from May 1 to June 15. 
4) No irrigation at all. 
 
Fall seeded winter annual species mixtures: 13 



 7 monocultures 
1) Rye (the earliest maturing winter grass) 
2) Triticale (the medium maturing winter grass) 
3) Wheat (the latest maturing winter grass) 
4) Annual ryegrass (the greatest regrowth winter grass) 
5) Winter pea (big seed legume) 
6) Crimson clover (small seed legume) 
7) Winter canola (brassica) 
 
 8 two species mixtures 
8) 50% Rye + 50% Winter pea 
9) 50% Triticale + 50% Winter pea 
10) 50% Wheat + 50% Winter pea 
11) 50% Annual ryegrass + 50% Winter pea 
12) 50% Rye + 50% Crimson clover 
13) 50% Triticale + 50% Crimson clover 
14) 50% Wheat + 50% Crimson clover 
15) 50% Annual ryegrass + 50% Crimson clover 
 
 8 three species mixtures 
16) 33% Rye + 33% Winter pea + 33% Winter canola 
17) 33% Triticale + 33% Winter pea + 33% Winter canola 
18) 33% Wheat + 33% Winter pea + 33% Winter canola 
19) 33% Annual ryegrass + 33% Winter pea + 33% Winter canola 
20) 33% Rye + 33% Crimson clover + 33% Winter canola 
21) 33% Triticale + 33% Crimson clover + 33% Winter canola 
22) 33% Wheat + 33% Crimson clover + 33% Winter canola 
23) 33% Annual ryegrass + 33% Crimson clover + 33% Winter canola 
 
 3 four species mixture 
24) 25% Rye + 25% Annual ryegrass + 25% Winter pea + 25% Crimson clover 
25) 25% Triticale + 25% Annual ryegrass + 25% Winter pea + 25% Crimson clover 
26) 25% Wheat + 25% Annual ryegrass + 25% Winter pea + 25% Crimson clover 
 
The final field plots number were 4 (irrigation treatments) × 26 (winter annual species mixtures) 
× 4 (replications) = 416. 
 
Soil was tested for soil fertility and fertilization recommendations and then applied needed 
fertilizers accordingly before seeding winter annuals. The germinated annual weeds and the 
regrowth of perennial vegetation in the plots area were controlled by glyphosate application 
before seeding winter annuals. The entire field were managed with the comprehensive weed 
control measures, such as culturally crop rotation, chemically kill broadleaf weeds in winter 
grass plots and broadleaf weeds in legume and brassica plots, and mechanically hand weeding 
if necessary. The plots will be irrigated once per week based on each treatment layout using 



solid-set handline system. The irrigation amount is based on ET value which data comes from a 
nearby weather station. 
 
The germination and growth of winter annuals will be observed and recorded by frequent field 
visits and monitoring. The accepted and standard growing stage measures and methods will be 
used for forage species phenological development monitoring. The production data will be 
collected by harvesting each plot based on each forage grass species maturity stage. The 
harvesting stage will be milking stage for all winter grass species. The harvested material will be 
oven dried and converted into tons per acre on a dry matter basis. The over dried plant 
material will be grinded and ready for forage quality lab analysis. The mixture species 
composition will be quantified by harvesting two middle rows by hand and separate into each 
component species. The forage quality analysis will be carried out for monoculture plots, each 
component in mixture plots, and the mixed species in the mixture plots to test if synergistic 
effects on digestibility exists. 
 
The same procedure will be repeated for two years (2021 and 2022), so we will have two years 
data to include some climatic and other factors for evaluation. If possible, we will continue 
more than two years to test production stability and other issues for a relatively longer term. 
The production data will be collected every year; however, the forage quality lab analysis will 
be just for one year due to the cost and limited funding. 
 
SIGNIFICANT ACCOMPLISHMENTS TO DATE: The project was initiated last fall of 2021 and the 
plots were seeded. 
 
ADDITIONAL FUNDING RECEIVED DURING PROJECT TERM: gift funding from a seed company 
($7,500) was secured. 
 
FUTURE FUNDING POSSIBILITIES: proposal construction to USDA-NIFA “Basic and Applied 
Science” RFP. 
 


