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INTRODUCTION: Alfalfa (Medicago sativa L.) is the most important perennial forage crop grown in the U.S. and 

many parts of the world. Alfalfa production is heavily reliant on soil nutrients. Continuous production of crops  

has resulted in depletion of most soil nutrient reserves. These nutrient deficits must be met through fertilization. 

For increased production of alfalfa, it is often recommended to use potassium (K) and phosphorus (P) fertilizers. 

In alfalfa production, K is a key element and removed in high quantities with hay harvesting. Many studies 

suggested that fertilizing alfalfa stands with K and P improved yield and increased stand longevity. However, 

whether fertilizing alfalfa with K in an un-limiting or limiting soil will result in any yield increase is elusive. Our 

knowledge on the effects of application of K to soils with adequate residual amounts and soils with declining K is 

still rudimentary. Recent reports suggest that median K levels have declined in many states of USA. 

OBJECTIVES: Determine the effects of K, cultivar, and harvest time on productivity of alfalfa. 

MATERIALS AND METHODS: The study was laid out in a randomized complete block design with four 

replicates at the University of Wyoming Sustainable Agriculture Research and Extension Center, near Lingle, 

Wyoming, USA (42o14’N, 104o30’W; 1272 masl) under irrigation. There were three factors in the study namely 

cultivar of alfalfa, K rate, and harvest time. Cultivars included Hi-Gest 360 (low lignin alfalfa) and AFX 457 

(conventional alfalfa). There were four rates of K: 0 (control), 56, 112, and 168 kg K2O ha-1. The source of K was 

muriate of potash (50% K2O). Harvesting treatments included harvest at optimum growth stage (late bud to 10% 

bloom) and 7 days after the first harvest. A clean weed free land was prepared in early September of 2016 

during which P was incorporated as a blanket dose of 84 kg P205 ha-1 as triple super phosphate (46% P2O5). 

Potassium fertilizer was applied and thereafter alfalfa seeds (22 kg pure live seeds ha-1) were planted using a 

research grade Hege cone planter on September 8, 2016. Four harvests in 30 days interval (June to October) 

were made under each harvest time in 2017. Data collection included dry matter yield, nutritive value (e.g., 

crude protein, acid detergent fiber, neutral detergent fiber, in vitro dry matter digestibility, relative feed value), 

and K uptake. Forage samples were oven dried at 60°C for 72 hours to determine forage yield. Forage nutritive 

value was determined using near infrared reflectance spectroscopy. Data was analyzed by SAS Proc MIXED 

and mean separation was done using Least Significant Difference at 0.05 level of significance. 

RESULTS: No visible K deficiency symptoms were observed in alfalfa. Results showed that K affected (P < 

0.05) forage production in alfalfa cultivars. For example, Hi-Gest 360 and AFX 457 produced the highest total 

forage yield at 168 (8372 kg ha-1) and 112 (8283 kg ha-1) kg K2O ha-1, respectively. This indicates that a 

moderate level of K is needed for high yield of AFX 457, while a high level of K is needed for similar yield of Hi- 

Gest 360. Late harvest time had higher forage yield (2260 kg ha-1) than early harvest time (2058 kg ha-1). 

Nutritive value was not affected (P > 0.05) by the application of K, however cultivar influenced the nutritive value 

(e.g., crude protein, 277 and 267 g kg-1 for Hi-Gest 360 and AFX 457, respectively). Potassium uptake followed 

a similar trend as dry matter production (87 vs. 81 g kg-1, late harvest vs. early harvest). 

CONCLUSIONS: Potassium application affected forage yield at different harvests but did not affect the forage 

nutritive value. There was difference in potassium requirement in cultivars of alfalfa used in the study. In 

general, potassium uptake by alfalfa was high. Overall, the study results suggested that K application and 

harvest time could impact sustainable alfalfa forage production in long-term. Continuous and long-term 

monitoring is needed to accurately determine the effects of K, cultivar, and harvest on alfalfa growth, yield, 

nutritive value, and stand longevity. 
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