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Introduction
Alfalfa (Medicago sativa L.) is an important source of hay for animal production because it has low fiber content, high 
forage quality, and high digestibility. Nutrient removal following alfalfa harvest for hay production is often high 
such that it can lower alfalfa’s productivity in future harvests when the nutrients are not replenished. Secondary and 
micronutrients such as sulphur (S) and boron (B) are important for nutrient balance to help meet the plant’s nutrient 
needs. Compared to other crops, alfalfa is most sensitive to B deficiency, and therefore it requires higher amount 
of B for proper growth and development for an efficient forage system. However, reports have stated that in alfalfa 
production systems, it is rare for B deficiency to occur without S deficiency. Unfortunately, unlike phosphorus and 
potassium, growers often overlook the application of S and B on alfalfa when making fertilizer application decisions.

Objectives
To evaluate the effect of sulphur and boron on forage yield and quality of alfalfa.

Materials and Methods
The experiment was established at the University of Wyoming James C. Hageman Sustainable Agriculture Research 
and Extension Center (SAREC) in 2011 under irrigated conditions. Treatments included (a) three rates of S (0, 10, 
and 20 pounds per acre); (b) three rates of B (0, 0.5, and 1.0 pounds per acre); and (c) four combinations of S and 
B (S10B0.5, S10B1.0, S20B0.5, and S20B1.0). Each treatment was replicated three times in a randomized complete 
block design. Inoculated seeds of “WL 319 HQ” alfalfa was planted at a seeding rate of 20 pounds pure live seed per 
acre on September 20, 2011. Sulfur (90%) and sodium borate was used as a source of S and B, respectively, and they 
were applied to alfalfa first at the time of planting and in April of subsequent years. Three cuts were made each year 
at 30 to 45 days interval (depending on the plant growth). Forage samples were oven dried at 140ºF for at least 72 
hours to determine forage yield as dry matter basis. Forage quality was estimated by using Near Infrared Reflectance 
Spectroscopy.

Results and Discussion
Forage yield did not differ among the treatment throughout the study period. When forage yields were summed 
over 5 years, alfalfa receiving 10 pounds S per acre and 1.0 pound B per acre produced numerically the lowest (14.02 
tons per acre) and highest (14.84 tons per acre) forage yields, respectively (Table 1). However, among the S and B 
combinations, 10 pounds S per acre in combination with 1.0 pounds B per acre produced the numerically lowest 
(14.25 tons per acre) yield whereas 20 pounds S per acre in combination with 1.0 pounds B per acre produced 
the numerically highest (14.66 tons per acre) total annual yield (Table 1). This suggests that probably S10B1.0 
combination might have produced an antagonistic effect and negatively impacted alfalfa’s yield. On the average, the 
higher alfalfa forage yields produced in 2017 could be associated to the favorable weather conditions that occurred in 
2017 and its influence on the nutrient uptake by alfalfa for good growth and development. Average total forage yield 
was comparable among the treatments, which indicates a persistent production over time. In general, forage nutritive 
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value was similar for all the treatments (Table 1). Applying an appropriate S and B combination to alfalfa could 
probably improve alfalfa production in the longer term.

Table 1. Sulpher and boron effect on alfalfa forage yield and quality at SAREC from 2015 to 2018

Forage yield Forage nutritive value†

Treatment 2015 2016 2017 2018 2019 Total CP NDF ADF IVDMD RFV

(pounds per acre) tons per acre‡ %

Control (S0B0) 2.14a§ 2.64a 4.43a 3.33a 1.71a 14.24a 28a 37a 26a 81a 199a

S10 2.15a 2.28a 4.35a 3.64a 1.59a 14.02a 28a 36a 25a 81a 200a

S20 1.96a 2.39a 4.47a 3.87a 1.70a 14.39a 27a 36a 25a 81a 200a

B0.5 2.11a 2.37a 4.51a 3.57a 1.71a 14.26a 27a 36a 26a 80a 196a

B1.0 2.21a 2.64a 4.92a 3.39a 1.67a 14.84a 27a 36a 25a 80a 199a

S10B0.5 2.15a 2.50a 4.83a 3.50a 1.64a 14.62a 27a 36a 25a 81a 202a

S10B1.0 2.20a 2.63a 4.69a 3.22a 1.51a 14.25a 27a 36a 26a 81a 199a

S20B0.5 2.00a 2.00a 5.51a 3.22a 1.56a 14.29a 28a 36a 25a 81a 200a

S20B1.0 2.17a 2.31a 5.38a 3.33a 1.48a 14.66a 27a 36a 25a 81a 203a

Average 2.12 2.42 4.79 3.45 1.62a 14.40 27 36 25 81 200

S, Sulfer; B, Boron; S0, 0 pounds S per acre; S10, 10 pounds S per acre; S20, 20 pounds S per acre; B0, 0 pounds B per acre; 
B0.5, 0.5 pounds B per acre; B1.0, 1.0 pounds B per acre

CP, Crude protein; NDF, Neutral detergent fiber; ADF, Acid detergent fiber; IVDMD, in vitro dry matter digestibility; RFV, Relative feed value.

†Values are averaged over all five years.

‡Values are averaged over all three cuts for each year.

§Within each column, means followed by the same lowercase letters are not significantly different at 0.05 probability level.

Acknowledgments
We thank SAREC crew, and UW forage agronomy laboratory members for study assistance.

Contact: Anowar Islam, mislam@uwyo.edu, 307-766-4151

Keywords: alfalfa, sulphur, boron, forage yield, nutritive value

PARP: I:1,2, II:2, IX:2

mailto:mislam@uwyo.edu



