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Forages are among the most important crops in 
Wyoming; however, average state yields are 
generally below national average. Although al-
falfa is the most widely grown forage legume in 
Wyoming, bird’s-foot trefoil and sainfoin are 
potential alternatives due to their high nutritive 
value and non-bloating characteristics. One ap-
proach to increase forage yield and reduce reli-
ance on nitrogen (N) fertilizers is to plant leg-
umes in mixtures with grasses. Mixing alfalfa 
with grasses also reduces the risk of bloating 
problems associated with feeding alfalfa hay to 
cattle. To obtain high yield of good quality for-
age, species selection is essential. Also, seed cost 
is a major component in the establishment of 
grass and legumes stands. Thus, it is important 
to evaluate how modifying seeding rates in grass
-legume mixtures affects farm profits. 

Objectives 

The objective was to evaluate yield and econom-
ic implications of replacing N fertilizers with 
different ratios of grass-legume mixtures. 

Materials and Methods 

The study was established in 2013 at the Adams 
Ranch of the Sheridan Research and Extension 
Center (ShREC). Fifteen treatments and four 
replicates were arranged in a randomized com-
plete block. Treatments comprised a sole stand 
each of alfalfa (cultivar ‘WL 363 HQ), sainfoin 
(‘Shoshone’), and bird’s-foot trefoil (‘Norcen’). 
Also, there were three stands of meadow brome-

grass (cultivar ‘Fleet’) receiving three levels of N 
(0, 50, and 100 pounds per acre), and five ratios 
of grass-legume mixtures (Table 1). Nitrogen 
was applied in two splits—April 25 and Octo-
ber 21, 2014. Data collected included: forage 
growth, yield, and nutritive value. Profitability 
was calculated as a difference between total rev-
enue (hay prices obtained from U.S. Depart-
ment of Agriculture hay market report) and to-
tal production costs (cost of operations ob-
tained from Nebraska custom farm budgets). 
Total revenue calculation took into account 
yield and nutritive value of forage. 

Results and Discussion 

Results showed yield was not influenced by 
treatments at first cut. This could be due to the 
high weed pressure at the time of first cut; how-
ever, second and third cut yields as well as total 
annual yields were influenced by treatments. 
Nitrogen application only influenced yield at 
third cut. This might be the result of high soil 
residual N at the beginning of the study. At the 
time of the third cut, soil residual N could have 
been exhausted, resulting in significant effect of 
N application on forage yield. Applying half the 
recommended rate of N (grass100-N50) pro-
duced similar total annual yield as the treatment 
receiving the full rate (grass100-N100). Alfalfa, 
bird’s-foot trefoil, and sainfoin monocultures 
produced similar total annual yields (Table 1). 
Legume monocultures produced similar yields 
as meadow bromegrass monocultures receiving 
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half and full recommended N rate. Overall, dry 
matter yield in grass-legume mixture treatments 
were marginally lower than legume monocul-
tures as well as N treatments. All legume mono-
cultures were profitable just one year after es-
tablishment. Among the grass-legume mixture 
treatments, only 30% alfalfa+70% meadow 
bromegrass (alfalfa30:grass70) was profitable 
(Table 1). Although none of the meadow 
bromegrass monocultures was profitable, appli-
cation of N reduced uncovered costs. The high 
legume seed cost, especially alfalfa and sainfoin 
together, combined with lower yields in mix-
tures might have resulted in higher uncovered 
costs. Because establishment cost is the main 
cost element, the systems are still expected to be 

profitable if stands persist and remain produc-
tive for several more years. Bird’s-foot trefoil is 
a promising legume that could be an alterna-
tive, high-yielding, and profitable crop in Wyo-
ming where alfalfa is not suitable. 
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Table 1. Forage dry matter and profitability of different ratios of grass‐legumes mixtures in 2014. 

Mixture ratio treatment* 

(% of seeding rate) 

Dry matter yield (ton/acre)  Profit/Loss 

June 12  August 12  October 15  Total  ($/acre) 

A100 0.54 1.51 0.54 2.59 73 
A50:G50 0.51 1.17 0.60 2.28 -18 
A30:G70 0.52 1.21 0.63 2.36 19 
G50:A25:S25 0.57 0.94 0.45 1.96 -82 
S100 0.56 1.53 0.37 2.46 6 
S50:G50 0.54 0.92 0.48 1.93 -147 
S30:G70 0.53 1.25 0.50 2.28 -76 
G:50:A25:B25 0.48 0.85 0.62 1.95 -60 
B100 0.56 1.70 0.64 2.90 125 
B50:G50 0.41 0.94 0.59 1.94 -167 
B30:G70 0.58 1.29 0.59 2.47 -150 
G50:A16.7:S16.7:B16.7 0.54 0.95 0.49 1.98 -67 
G100-N0 0.53 1.17 0.47 2.18 -98 
G100-N50 0.57 1.29 0.82 2.69 -57 
G100-N100 0.52 1.21 1.12 2.85 -53 

p-value (0.05) 0.87 0.03 <0.0001 0.002 - 

LSD 0.16 0.49 0.15 0.54 - 


