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Potassium, Cultivar, and Harvest Management 
for Improved Alfalfa Production
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Introduction
In modern animal farming, growers and livestock producers prefer high forage yields with sustained nutritive 
value for hay production. Among forage crops, alfalfa (Medicago sativa L.) has the greatest potential for meeting 
this requirement. Potassium (K) is highly required by alfalfa for high productivity. Replenishment of K following 
frequent alfalfa harvests and baling is, therefore, essential to maintain soil K levels for optimum forage production 
in subsequent growing seasons. Integrating K application on alfalfa with agronomic managements such as cultivar 
and harvest time could offer an advantage of optimizing K’s effect for an improved and sustainable alfalfa production. 
Unfortunately, limited information is available of the interaction effect of K, cultivar, and harvest time on alfalfa.

Objectives
To determine the interaction effect of K, cultivar, and harvest management on forage yield of alfalfa.

Materials and Methods
The study was established in 2016 at the University of Wyoming James C. Hageman Sustainable Agriculture 
Research and Extension Center (SAREC) under irrigated conditions. Treatments were (a) four K rates (0, 50, 100, 
and 150 pounds K2O per acre); (b) two cultivars [“Hi-Gest 360” (highly digestible) and “AFX 457” (conventional)]; 
and (c) two harvest times [early harvest, late bud to early (10%) bloom; late harvest, 7 days after early harvest]. 
The experiment was laid out in a 4 × 2 × 2 factorial arrangement in a randomized complete block design with four 
replicates. Muriate of potash was used as a source of K. All other nutrients were managed for adequacy prior to 
planting. Inoculated alfalfa seeds were planted (September 8, 2016) at a seeding rate of 20 pounds pure live seed per 
acre. Four cuts were made under each harvest time about a month interval from June to October in 2017 and 2018. 
Forage samples were oven dried for 72 hours at 140°F to determine forage yield on dry matter basis.

Results and Discussion
There was no significant (P > 0.05) effect of cultivar on forage yield throughout the study. However, on average, AFX 
457 produced a numerically higher (5710 pounds per acre) forage yields than Hi-Gest 360 (5532 pounds per acre). 
Potassium × harvest time interaction had a significant (P < 0.05) effect on forage yield across the number of cuts. 
For each year, when results from all four cuts were summed over both cultivars, the highest average total annual 
yield was produced from 150 pounds K2O per acre application rate at early harvest (6,350 pounds per acre), and 100 
pounds per K2O per acre application rate at late harvest (6,185 pounds acre) (Table 1). This indicates that for higher 
alfalfa forage yield production, a moderate level of K is required when alfalfa is cut late, whereas high level of K is 
required when alfalfa is cut early. The dynamics that exist between plant regrowth rate and their level of root reserve 
following time of harvest might have influence the level of K required for optimum yield. In general, forage yields 
were greater in 2017 than in 2018 under both harvest times (Table 1). This was probably due to unfavorable weather 
conditions in 2018 compared to 2017 and its impact on plant growth. Similar K × harvest time interaction effect 
on alfalfa in both years (Table 1) suggests that alfalfa yield could be improved for a sustainable production with an 
appropriate K application rate based on time of harvest. 
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Table 1. Total and two-year average forage yield of alfalfa affected by potassium and harvest time in 2017 and 2018 at SAREC

Potassium (K2O) 2017 2018 Two-year average

(pounds per acre) Early cut† Late cut‡ Early cut Late cut Early cut Late cut

Pounds per acre§

0 7,053b# 7,722c 3,248c 3,595b 5,151c 5,659c

50 7,071b 7,970c 3,546b 3,694b 5,308b 5,832b

100 7,079b 8,529a 3,475b 3,841a 5,277b 6,185a

150 8,146a 8,030b 4,553a 3,832a 6,350a 5,933b

Average 7,337 8,064 3,705 3,741 5,522 5,903

†Early cut, late bud to early [10%] bloom stage.

‡Late cut, 7 days after early cut.

§Values were averaged over all 4 cuts under each harvest time.

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