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Species Composition and Nitrogen Fixation Affect Forage Yield 
and Nutritive Value of Irrigated Meadow Brome-Legume Mixtures

Dennis Ashilenje1 and Anowar Islam1

Introduction
Forage species in mixtures are known to make 
complementary use of mineral nutrients, water, and 
light, thus enhancing productivity. Alfalfa, bird’s-foot 
trefoil (BFT), and sainfoin are popular forage legumes 
in Wyoming that can be grown in mixture with meadow 
brome, a cool-season perennial grass. Unlike alfalfa, 
sainfoin and BFT do not cause bloat problems and are not 
susceptible to alfalfa weevil. Despite the benefits of these 
legumes in mixtures, they usually have poor growth and 
persistence because they are shaded by grass and exploited 
for fixed nitrogen (N). However, changes may occur in 
species biomass, allowing legumes to dominate at different 
times compared to grass, thus reducing competition. In 
such circumstances, legumes have improved growth and N 
fixation, which can contribute to higher forage yields and 
nutritive values for mixtures compared to monocrops.

Objectives
The objectives of this study were to determine 
compositional changes in species biomass that influence 
forage yield and nutritive value for irrigated meadow 
brome-legume mixtures.

Materials and Methods
The field experiment started in September 2013 at the 
Sheridan Research and Extension Center (ShREC). The 
trial consisted of 15 treatments, including alfalfa (cultivar 
‘WL363HQ’), sainfoin (‘Shoshone’), and BFT (‘Norcen’) 
monocrops; nine different grass-legume mixtures; and 
meadow brome (‘Fleet’) supplied with 0, 50, and 100 lb 
N/ac (Table 1). Plant samples were evaluated for forage 
dry matter (DM) yield and forage nutritive value, which 
can boost milk production in dairy animals and promote 
weight gain and milk production in beef animals. These 
samples were taken in June, August, and October 2015, 
2016, and 2017. Grass-alfalfa mixtures were also analyzed 
for N fixation.

Results and Discussion
Grass-legume mixtures significantly affected (p<0.0001) 
cumulative forage DM yield and nutritive value from 2015 
to 2017 (Table 1). The 50:50 mixture of meadow brome-
alfalfa and 50:25:25 mixture of meadow brome-alfalfa-
BFT had 17 tons of DM per acre, which was ~30% more 
than the grass monocrop supplied with 100 lb N/ac. The 
lowest DM-producing mixtures were the 50:50 and 70:30 
meadow brome-sainfoin, both of which produced 9 tons/
ac. Overall, mixtures composed of meadow brome, alfalfa, 
and BFT had improved forage crude protein (CP,16–18%), 
acid detergent fiber (ADF, 32–35%), neutral detergent 
fiber (NDF, 53–55%), in vitro dry matter digestibility 
(IVDMD, 65–67%), and relative feed value (RFV, 128–
133) compared to corresponding values (14%, 35%, 60%, 
66%, and 113, respectively) for the grass monoculture 
supplied with 100 lb N/ac. In the mixed cropping, alfalfa 
fixed a total of 90–144 and 161–191 lb N/ac in 2016 and 
2017, respectively. As a result, this N fixation enhanced 
forage nutritive value for mixtures despite dominance 
of grass biomass. Overall, mixtures of meadow brome-
alfalfa and meadow brome-BFT improved yield and 
forage nutritive value, which is beneficial to livestock 
DM intake, growth, and milk production. Grass-sainfoin 
mixtures may be more beneficial if alfalfa is included in 
the mixture.
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Table 1. Cumulative forage dry matter (DM) yield and nutritive value of grass-legume mixtures and grass with N fertilizer from 
2015 to 2017 at ShREC.

Treatments† DM‡ CP ADF NDF IVDMD RFV

ton/ac %

Alfalfa monocrop 12 24 28 47 69 168

Sainfoin monocrop 4 19 29 47 62 172

BFT monocrop 10 22 29 47 65 174

MB + alfalfa (50:50) 17 18 33 53 67 129

MB + alfalfa (70:30) 16 18 32 55 66 133

MB + sainfoin (50:50) 9 14 34 56 64 122

MB + sainfoin (70:30) 9 13 35 55 64 118

MB + BFT (50:50) 13 17 34 55 65 128

MB + BFT (70:30) 14 17 33 55 66 129

MB + alfalfa + sainfoin (50:25:25) 13 16 34 53 68 125

MB + alfalfa + BFT (50:25:25) 17 18 33 54 68 131

MB + alfalfa + BFT + sainfoin (50:16.7:16.7:16.7) 15 17 32 52 67 133

MB monocrop without N 8 12 37 60 65 104

MB + 50 lb N/ac 10 13 37 60 67 101

MB + 100 lb N/ac 12 14 35 60 66 113

Mean 12 17 33 54 66 132

p-value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

least significant difference (LSD 0.05) 2.2 1.3 1.5 2.0 2.4 10.2

†MB=meadow brome; BFT=bird’s-foot trefoil.

‡DM=cumulative forage dry matter yield of three years; CP=crude protein; ADF=acid detergent fiber; NDF=neutral detergent 
fiber; IVDMD=in vitro dry matter digestibility; RFV=relative feed value.
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