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EXECUTIVE SUMMARY:  
 
Integrating legumes into hill pastures is crucial to improve pasture and lamb production in Western 
Oregon. It is challenging to identify legumes that persist both under dry conditions in summer and 
waterlogging during cool season. Pasture yield and spring lamb growth from tall fescue pastures 
established with either birdsfoot trefoil, subterranean, balansa, white clovers or a multi-mix pastures 
containing the combination of these legumes with tall fescue were monitored in 2018. The total annual 
dry matter (DM) yield of pastures ranged from 7.3 t DM/ha (TF-BFT) to 8.4 (TF-mix) t DM/ha. The DM yield 
provided by TF-mix, TF-balansa tended to be greater (P=0.08) than TF-BFT and TF-sub clover pastures. The 
yield difference primarily stemmed from the superior production of TF mix and TF balansa clover in the 
late spring period. Spring grazing study ran for 42 days from 20 April to 1 June. All pasture combinations 
provided similar lamb liveweight gains in the first half of the spring (0-21 d) but the lambs in TF-balansa 
and TF-mix pastures grew faster (P<0.05) than those grazed the other pastures in the late spring (21-42d). 
While the available pasture mass was similar across groups, TF-balansa and mix had higher (P<0.05) 
legume contents (32.4 and 36.9% respectively) as compared to TF-sub (18.3%) white (20.3%) and TF-BFT 
(6.7%). The second year of the grazing study will take place in April-July 2019.   
 
OBJECTIVES: 
The overall objective is to identify productive and persistent pasture mixtures for improved sheep 
grazing systems in summer-dry areas of western Oregon.  
Specific objectives of the study are to:  

• Determine the seasonal and total annual dry matter yield and nutritive value of tall fescue-
legume pastures.  

• Assess the lamb performance on various tall fescue-legume pastures.  
• Assess the persistence of self-regenerating annual legumes and perennial pasture species.  



• Determine the effect of various defoliation regimes on the persistence and productivity of cool 
season perennial grass monocultures and their mixtures with pasture legumes 

 
PROCEDURES:  
Experiment 1 (cutting trial)  
The small plot trial was successfully established in fall 2017. However the excessive waterlogging 
conditions in winter, and subsequent weed invasion due to field history forced us to reestablish this trial 
in a different field in fall 2018.  In this trial, monocultures of perennial ryegrass, orchard grass, tall fescue 
and their multispecies mixtures with pasture legume mixes (white clover, subterranean clover, balansa 
clover, strawberry clover, and birdsfoot trefoil) were planted in 1.5 × 6 m. plots using a plot seeder at the 
Oregon State University Farm in Corvallis. The monocultures and mixtures were sown with 15-cm row 
spacing in a randomized complete block design with 4 replications with each block as a replicate on 12 
September 2018. All plots were fertilized with 50 N kg/ha as urea at seeding. In addition, the plots were 
applied lime at the rate to 2 t/ha.   
 
Experiment 2 (grazing trial)  
A 1.5 ha paddock was divided into three, 0.5-ha blocks to serve as replicates. Each block was divided into 
5 subplots (0.1 ha), which were randomly assigned to the following mixtures: (1) tall fescue and white 
clover (Control), (2) tall fescue and subterranean clover, (3) tall fescue and balansa clover, (4) tall fescue 
and birdsfoot trefoil, (5) tall fescue, white clover, subterranean clover, balansa clover, and birdsfoot 
trefoil. These 0.1 ha plots were further divided into 3 subplots to apply rotational grazing within each plot. 
The five pasture mixtures were sown with 15-cm row spacing in a randomized complete block design with 
3 replications with each block as a replicate on 16 October 2017. All plots were fertilized with 50 N kg/ha 
as urea at seeding. 
 
Grazing management:  
2.5 months of Polypay weaned lambs were classified according to their liveweight and allocated randomly 
to treatments on the basis of their liveweight and gender on 20 April. Lambs were offered the following 
pasture mixture diets: (1) tall fescue and white clover, (2) tall fescue and subterranean clover, (3) tall 
fescue and balansa clover, (4) tall fescue and birdsfoot trefoil, and (5) tall fescue, white clover, 
subterranean clover, balansa clover and birdsfoot trefoil. The grazing management was designed to 
maximize stock production from each treatment by applying optimal grazing management (i.e., stocking 
rate, duration of grazing, etc.). All treatments were rotationally grazed with a flock of lambs of each 
treatment grazing one plot while the other two plots were spelled. Each treatment had a core group of 6 
weaned lambs (testers) with spare lambs (regulators) used in a put-and-take grazing system to match feed 
demand with changing supply. The rotation length was approximately 21 days with an average grazing 
duration of 6–8 days in each plot. The average grazing intensity was 80 and 60 weaned lambs/ha in the 
first (20 April-10 May) and second rotations (11 May-1 June), respectively. Lambs had access to a 
continuous supply of fresh water in each paddock.  
 
Measurements: 
Liveweight gains: Liveweight gain was determined by weighing the core animals prior to and following 
each grazing period. Lambs were held overnight and weighed “empty” the following morning. Liveweight 
gain per head of tester lambs was calculated from the change in weight between each liveweight 
measurement date. Liveweight gain (kg ha−1 d−1) was calculated by multiplying liveweight gain per head 
of tester lambs by the number of tester plus regulator lambs per hectare.  
 



Pasture mass: Pre and post grazing pasture masses (kg DM ha–1) was measured during spring grazing using 
a calibrated rising plate meter (JenQuip, Feilding, New Zealand). A total of 50 rising plate meter 
measurements were recorded across each pasture plot. Rising plate meter measurements were calibrated 
by regression against the herbage masses that were obtained from three 0.25-m2 quadrats at the 
beginning of each rotation. 
 
Pasture on offer: A total of 50–75 snip samples, representative of herbage eaten by sheep, were collected 
by hand randomly across herbage in each plot prior to turning lambs onto the plots. A subsample was 
sorted to botanical composition of the forages and dried in an oven at 65°C to a constant weight. 
Percentage botanical composition of samples on a dry weight basis was then calculated. 
 

Flower, seed and seedling counts: The initial subterranean clover seed population in the top 50 mm of 
soil was determined by taking 45 random soil cores, each 80 mm in diameter across the paddock on 5 
October 2017. Following the spring grazing in 2018, a total of 15 random soil cores (total area of cores 
0.075m2) were taken in each TF-sub and TF-mix plot on 18 July 2018. On each occasion, soil cores collected 
from the same plots were bulked and washed to remove soil through mesh sieves. After the removal of 
the soil, individual subterranean clover seeds and seeds inside the burrs retained in each sieve were 
counted. Balansa clover flower numbers and seed number per flower were also quantified on 7 June 2018 
within three randomly placed 0.25 m2 quadrats in each TF-balansa and TF-mix plot. As an indicator of 
effects of grazing management on persistence of annual clovers, balansa and subterranean clover seedling 
numbers were counted in three randomly placed 0.01 m2 quadrats on 2 June November 2018. 
 
Pasture dry matter production: Dry matter production and mean daily growth rates of the pasture plots 
measured were measured inside 1-m2 grazing exclosure cages (2 cages in each grazing plot) during the 
active growth in spring, summer, and autumn. No samples were collected during the winter period as the 
pasture growth was halted due to low temperatures. Pasture growth was measured from a 0.25-m2 
quadrat within each exclosure cage by cutting with electric shears to a stubble height of 30 mm. Cages 
were placed over a new area where the pasture was pretrimmed to 30 mm of stubble height at the start 
of each new growth period. All herbage from the quadrat cuts was dried in an oven (65 °C) until constant 
weight. Samples were sorted into different botanical species before they were dried. Mean daily growth 
rates (kg DM ha–1 day–1) were calculated at each harvest by dividing total DM production (kg DM ha–1) by 
the duration of regrowth since the previous harvest. 
 
SIGNIFICANT ACCOMPLISHMENTS TO DATE:  
 
A successful grazing study was carried out in spring 2018. The results obtained in this study have provided 
highly useful information and novel findings. In particular, the results on the dry matter yield of balansa 
clover – grass pastures and the potential of balansa clover in supporting lamb liveweight gains in spring is 
possibly the first data, generated on this pasture legume in the US. The results indicated that balansa 
clover provides high forage production and lamb growth rates. Its tolerance to waterlogging and copious 
amount of flowers produced in spring appear to be its comparative advantage to most commonly 
cultivated annual legume, subterranean clover.  More importantly, balansa clover seeds are locally 
available while subterranean clover seeds are imported from Australia. The study will continued to be 
carried out in 2019 to obtain year replication in lamb production and produce robust data on the 
persistence of these legumes in summer dry hill pastures.  
 
ADDITIONAL FUNDING RECEIVED DURING PROJECT TERM:  
No additional funding was received. 



 
FUTURE FUNDING POSSIBILITIES: Not expected. 
 

 

 


