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Introduction
Studies have shown that combination of forage legume and forage grass is a convenient approach to enhance yield 
and nutritive value of hay. Reports also suggest that, with soils of good fertility, alfalfa (Medicago sativa L.) and grass 
mixtures can out-yield pure alfalfa or monocultures, and it reduces the risk of bloat in ruminants. Alfalfa-grass mixtures 
could potentially be the best choice of a more balanced ration for livestock. Tall fescue (Schedonorus arundinaceus 
(Schreb.) Dumort) is one of the best cool-season grasses and suitable for mixtures with alfalfa to optimize hay yields. 
Both alfalfa and tall fescue have wide adaptation and therefore, knowledge about the right combination of these species 
could help improve forage production in a long term and can substitute use of nitrogen (N) in forage production 
systems. However, information on the seeding ratios of grass species with legumes is limited.

Objective
To determine the effect of K and harvest time on forage yield of reduced lignin and conventional alfalfa cultivars.

Materials and Methods
The study was conducted at the University of Wyoming James C. Hageman Sustainable Agriculture Research 
and Extension Center (SAREC) from 2015 to 2018 under irrigated conditions. Treatments consisted of (a) alfalfa 
monoculture (100% alfalfa), (b) tall fescue monoculture (100% tall fescue) supplied with different N rates (0, 45, 90, 
135, 180, and 270 pounds N per acre) in the form of urea (46% N), and (c) 75:25%, 50:50%, and 25:75% mixtures 
of tall fescue and alfalfa. Each treatment was replicated three times in a randomized complete block design. Seeding 
rates were determined based on the recommended 22 pounds pure live seed per acre for both tall fescue and alfalfa 
monocultures. Mixture ratios were based on the seedling rates of the monoculture. Nitrogen was applied to tall fescue 
in two splits (April and August) each year. Three cuts were made each year at 30 to 45 days interval (depending on 
the plant growth). Forage samples were oven dried at 140°F for 72 hours to determine forage yield as dry matter basis. 
Nutritive value was determined by using Near Infrared Reflectance Spectroscopy.

Results and Discussion
Forage yield was affected by the treatments in each year (Table 1). In general, all mixtures produced similar forage 
yields compared to pure alfalfa or tall fescue with N. In four years total, the 50:50% mixture of tall fescue-alfalfa had 
the highest forage yield (11.2 tons per acre). This was probably due to an efficient N fixation by the legume species 
which benefited grasses in mixtures. Equal proportion of tall fescue and alfalfa in the mixture covered enough ground 
space and reduced weed infestation which might have contributed to higher forage yield. Tall fescue monoculture 
receiving highest N (270 pounds N per acre) produced the highest yield compared to tall fescue monocultures receiving 
zero to moderate N rates (Table 1). This indicates that tall fescue responded positively with added N, however the 
yields were similar to or lower than yields in mixtures. Generally, forage yields were higher in 2017 and 2018 compared 
to 2015 and 2016, which indicates a persistent production over time. In general, forage nutritive value of mixtures was 
similar to pure alfalfa or tall fescue with added N (Table 1). Overall, the study results suggest that tall fescue-alfalfa 
mixtures are beneficial for optimum hay production compared to tall fescue fertilized with N. Therefore, mixing tall 
fescue with alfalfa can eliminate the need for N fertilizers and reduce the cost of hay production.
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Table 1. Forage yield and nutritive value of tall fescue – alfalfa mixtures and tall fescue with different rates of nitrogen (N) at SAREC from 
2015 to 2018

Forage yield Forage nutritive value †

Treatment 2015 2016 2017 2018 Total CP ADF NDF IVDMD TDN RFV

Tons per acre %

Alfalfa monoculture 1.9b ‡ 2.0a 3.4a 1.6b 8.8b 25.6a 26.3a 31.9c 78.2a 73.0a 202a

TF-ALF (75:25) 1.9b 2.3a 3.3a 3.2a 10.6ab 21.6ab 27.5a 40.8b 77.1a 71.8a 167b

TF-ALF (50:50) 2.4ab 2.4a 3.5a 3.0a 11.2a 22.4a 26.2a 39.6b 79.0a 73.2a 173a

TF-ALF (25:75) 2.1b 2.5a 3.1a 2.6ab 10.3ab 22.8a 26.9a 40.1b 78.3a 72.4a 171a

TF + 0 N 0.8d 1.2b 2.5b 3.1a 7.6bc 15.8b 29.5a 48.1a 74.5b 69.5a 134b

TF + 45 N 1.5b 1.5b 3.0a 2.0b 8.0bc 14.5b 30.5a 51.3a 73.9b 68.4a 122bc

TF + 90 N 1.4bc 1.4b 2.5b 2.3b 7.6bc 15.5b 30.1a 49.2a 75.6ab 68.8a 128bc

TF + 135 N 2.0b 1.7ab 3.1a 2.4ab 9.2b 15.6b 30.2a 49.9a 75.0ab 68.7a 125bc

TF + 180 N 1.7b 2.0a 2.9a 2.4ab 9.0b 18.0b 28.5a 47.5a 77.2ab 70.6a 135b

TF + 270 N 2.8a 2.3a 2.2b 2.7ab 9.9ab 21.7ab 27.0a 42.5ab 78.3a 72.2a 161b

Average 1.8 1.9 3.0 2.5 9.2 19.4 28.3 44.1 76.7 70.9 152

TF, Tall fescue; ALF, Alfalfa; TF-ALF, Tall fescue-alfalfa mixture; 0 N, 0 pounds per acre; 45 N, 45 pounds per acre; 90 N, 90 pounds per acre; 135 N, 
135 pounds per acre; 180 N, 180 pounds per acre; 270 N, 270 pounds per acre.
CP, Crude protein; ADF, Acid detergent fiber; NDF, Neutral detergent fiber; IVDMD, in vitro dry matter digestibility; TDN, Total digestible nutrient; 
RFV, Relative feed value.
†  Values are averaged over all three harvests in 2018 only.
 ‡Within each column, means followed by the same lower-case letters are not significantly at 0.05 probability level.
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