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EXECUTIVE SUMMARY: Twenty perennial forage species were seeded in 2016 and monitored 
thereafter. During 2020 growing season under COVID-19, we harvested all the plots on time for 
the determination of forage yield. We also grinded forage samples ready for forage quality lab 
analysis. However, we did not catch the early spring soil sampling time as planned. After 
precipitation stopped in the late spring and summer, the soil under no irrigation is too hard to 
sample. We collected soil samples for each plot the spring of 2021. After the soil sampling, we 
sent both forage and soil samples to the labs for detailed analysis. The soil samples were lost in 
the mailing process and we sent another set of samples into the lab. We are waiting for the 
final results. Perennial cool season grasses, warm season grasses, and legumes matured 
differently in the growing season, in which perennial cool season grasses ranged from early 
May to late June, perennial legumes ranged from late May to late June, and perennial warm 
season grasses ranged from early July to early August. Different species within each forage 
group also varied for their maturity. Species phenology can be used to fill in grazing gaps and 
extend grazing season. Different perennial species responded to irrigation shortage differently. 
The detailed forage yield data will be reported later, and forage and soil lab results will be 
reported in the final report. 
 
OBJECTIVES: The research goal is to quantify long-term perennial forage production system 
efficiency and potential under limited irrigation water situation. The specific objectives are: 
 1) Evaluate the perennial forage species yield and its stability 
 2) Document the perennial forage species maturity timing and its variability  
 3) Analyze the perennial forage quality related to maturity timing 
 4) Assess stand longevity of different perennial forage species and 
 5) Quantify soil health improvement with different perennial forage species over six 
years under limited and competing water resources in eastern Oregon. 
 
PROCEDURES: The field study was initiated in 2016 at Eastern Oregon Agricultural Research 
Center at Union Station. The field plots were laid out as split-plot design with four replications. 
Irrigation treatments were the whole plot. Within each irrigation treatment, perennial forage 
species were seeded as subplot. 
 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. 
 Perennial forage species: 20 
  1) Perennial cool season grasses with low yield: crested wheatgrass, bluebunch 
wheatgrass, intermediate wheatgrass, Idaho fescue, and great basin wildrye; 
  2) Perennial cool season grasses with high yield: ochardgrass, meadow brome, 
tall fescue, perennial ryegrass, and timothy; 
  3) Perennial legumes: purple blossom alfalfa, yellow blossom alfalfa, birdsfoot 
trefoil, sainfoin, and cicer milkvetch; 
  4) Perennial warm season grasses: big bluestem, indiangrass, and three 
switchgrass cultivars (Dacotah, Sunburst, and Cave-in-Rock). 
 The final field plots number were 4 (irrigation treatments) × 20 (perennial forage 
species) × 4 (replications) = 320. 
 
The field plots were managed and maintained according to the best management practices 
recommendations for these perennial forage species, including fertilization, pest control, and 
harvesting. Soil was tested for soil fertility and fertilization recommendations and then applied 
needed fertilizers accordingly before seeding and twice a year thereafter. The germinated 
annual weeds and the regrowth of perennial vegetation in the plots area were controlled by 
glyphosate application before seeding. The entire fields were managed with the comprehensive 
weed control measures afterwards, such as chemically kill broadleaf weeds in grass plots or 
grass weeds in legume plots, and mechanically hand weeding if necessary. The plots were 
irrigated once per week based on each treatment layout using solid-set handline irrigation 
system. The irrigation amount was based on evapotranspiration value which data comes from 
nearby weather station. 
 
The germination and growth of perennial forage species were observed and recorded by 
frequent field visits and monitoring. The accepted and standard growing stage measures and 
methods were used for species phenological development monitoring. The production data 
were collected by harvesting each plot based on each forage species maturity stage. The 
harvested material was oven dried, and yield was converted into tons per acre on a dry matter 
basis. The oven dried plant material was grinded and ready for forage quality lab analysis. 
 
We have five years long-term data to quantify yield and its stability, maturity timing and 
variability, and stand longevity. Forage quality lab analysis will be carried out for 2019 samples 
only due to the cost and limited funding. Soil samples will be collected in each plot in early 
spring of 2021 to quantify the soil health improvement of perennial forage production system. 
The soil health parameters will include soil organic matter content, soil nutrients, and pH with 
four depths: 0-6”, 6-12”, 12-24”, and 24-36”. 
 
SIGNIFICANT ACCOMPLISHMENTS TO DATE: 1) five student interns trained in this project; 2) 
one seeding year field observation and four harvesting year for forage yield data; 3) collected 



and grinded forage samples for lab analysis; 4) a manuscript has been prepared for publication; 
and 5) detailed plan to conclude this project in 2021. 
 
ADDITIONAL FUNDING RECEIVED DURING PROJECT TERM: $7,500 from PGG seed company 
and $15,000 from Oregon Trail Seeds company. 
 
FUTURE FUNDING POSSIBILITIES: NIFA grants using this preliminary data to propose grazing 
season extension with perennial forage species under limited irrigation. 


