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Introduction
Fertilization is an important management practice in alfalfa (Medicago sativa L.) production systems for establishing an 
efficient forage system. Among the major nutrients, potassium (K) is the nutrient alfalfa requires in the greatest amount 
for satisfactory growth and development. It increases winterhardiness and prolongs the stand life to improve forage 
yields and nutritive value. Previous studies have shown that alfalfa’s response to K varies with soil type, initial soil K 
levels, growing conditions, harvest management, and target yield. This suggests that alfalfa production in association 
with K fertilization is reliant on existing management practices and growing conditions. However, information on 
alfalfa’s response to K along with harvest management is limited.

Objective
To determine the interaction effect of K and harvest time on growth and dry matter yield of alfalfa under controlled 
conditions.

Materials and Methods
The study was conducted at the greenhouse complex at the University of Wyoming Laramie Research and Extension 
Center (LREC) from July 2018 to March 2019. There were two treatments (a) five K rates: 0, 50 100, 150 and 200 
pounds K2O per acre, and (b) two harvest times: early harvest (late bud to early [10%] bloom), and late harvest (7 to 
10 days after early harvest). The experiment was set up in a 2 × 5 factorial in a randomized complete block design with 
six replications. This resulted in a total of 60 pots, each measuring 2.5 liters. Each pot was filled with 4.4 pounds of 3:1 
peat and mortar sand premium mix soil. Soils in each pot were leached thoroughly with 10 liters of irrigation water to 
make the growth media low in K. Inoculated seeds (10 to 15 seeds) of ‘Hi-Gest 360’ alfalfa were seeded (July 31, 2018) 
in each pot and after 7 days, the emerged seedlings were gradually thinned down to 5 plants per pot. The quantity of 
K was determined based on soil test K level (~ 14 ppm) and applied to the pots as solution. All other nutrients were 
managed for adequacy. Four cuts were made at 30 to 35 days interval under each harvest time from November 2018 to 
March 2019. Growth data (plant height, vigor, and stem count) were taken at each harvest time. Plant samples were 
oven dried for 72 hours at 140°F to determine dry matter.

Results and Discussion
Plant height, plant vigor, and dry matter were affected by K and number of cuts but not harvest time. When results 
from all four cuts were combined over the two harvest times, 200 pounds K2O per acre produced the highest plant 
height (6.8 in) and plant vigor (6.3), whereas 0 pounds K2O per acre produced the lowest plant height (5.5 in) and 
plant vigor (5.2) (Table 1). This clearly shows that high K rate is required by alfalfa to boost its physiological process 
for increased growth and development. Average plant height and plant vigor were higher at late harvest than at early 
harvest due to further growth and maturation of the plants. Number of stems was not affected by K, however, harvest 
time affected number of stems. Early harvest produced higher number of stems (6.6) compared to late harvest (5.9). 
It was apparent that effect of K on plant height and plant vigor reflected in the total dry matter of alfalfa such that 
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200 pounds K2O per acre produced the highest yield (0.689 g per plant), whereas 0 pounds K2O per acre produced the 
lowest yield (0.496 g per plant) (Table 1). On the average, late harvest had higher dry matter (0.622 g per plant) than 
early harvest (0.591 g per plant). Compared to the second and third cuts, the first and fourth cuts provided generally 
higher growth and dry matter. This is attributed to stress condition due to deficiencies of sulphur, boron and iron 
(observed during the study), which might have reduced alfalfa’s ability to absorb growth resources for adequate growth 
and development prior to the second and third cuts. It is apparent from this study that alfalfa requires higher K rate for 
optimum production. The study will be repeated to confirm this result.

Table 1. Effect of potassium, harvest time, and number of cuts on growth, and dry matter of Hi-Gest 360 alfalfa under 
controlled conditions at LREC from July 2018 to March 2019

Potassium (K2O) Plant height Plant vigor Stem count Dry matter

(pounds per acre) (inch) Number per plant (g per plant)†

0 5.5c‡ 5.2b 6.2a 0.496d

50 6.2b 5.9a 6.1a 0.585b

100 6.5ab 6.2a 6.4a 0.672ab

150 6.5ab 6.1a 6.4a 0.590b

200 6.8a 6.3a 6.3a 0.689a

Average 6.3 5.9 6.3 0.607

Harvest time

Early harvest§ 6.3a‡ 6.1a 6.6a 0.591a

Late harvest¶ 6.3a 5.9a 5.9a 0.622a

Average 6.3 5.9 6.3 0.607

Number of cuts #

1 7.3a‡ 6.4b 6.7b 0.817a

2 3.1b 2.9c 4.9c 0.417b

3 7.6a 7.3a 4.6c 0.340c

4 7.4a 7.4a 8.8a 0.854a

Average 6.3 5.9 6.3 0.607

Plant vigor: 1-10 scale; 1=poorest, 10=highest;
†  1g = 0.04 ounce;
‡  Within each column, means followed by the same lower-case letters are not significantly different at p>0.05;
§ Early harvest (late bud to early [10%] bloom stage
¶ Late harvest (7 to 10 days after early harvest);
# Different times for cutting;
1=November 13, 2018 (early harvest), November 21, 2018 (late harvest);
2=December 27, 2018 (early harvest), January 3, 2019 (late harvest);
3=January 28, 2019 (early harvest), February 4, 2019 (late harvest);
4=March 5, 2019 (early harvest), March 12, 2019 (late harvest).
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