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Effect of Potassium on Yield of Newly Released Alfalfa Cultivars

Michael Baidool and Anowar Islaml

Introduction
Alfalfa (Medicago sativa L.) is among the most valuable 
forage crops in Wyoming and the nation. Many cultivars 
are released every year with improved traits, including 
the potential to produce higher yields. Reduced-lignin 
alfalfa is among the newly released cultivars. It has the 
potential to offer higher yield and more harvest flexibility 
than conventional cultivars (non-reduced lignin) without 
compromising forage quality. To produce high yields, 
alfalfa requires high amounts of potassium (K) in the soil; 
however, intensive alfalfa production over many years 
generally leads to a reduction of K in soils unless sound 
soil-management practices are implemented. Currently, 
recommended K application rates to replenish this 
essential nutrient for high alfalfa yields are based on older 
cultivars. Further, limited information is available about K 
effects on the newly released cultivars.

Objectives
The objective of the study is to determine the effects 
of K on two newly released alfalfa cultivars at different 
harvest times.

Materials and Methods
The study was established at the James C. Hageman 
Sustainable Agriculture Research and Extension Center 
(SAREC) in 2016. The three treatments included (1) two 
recently released alfalfa cultivars: ‘Hi-Gest 360’ (reduced 
lignin) and ‘AFX 457’ (non-reduced lignin); (2) four K 
rates: 0, 50, 100, and 150 pounds K2O per acre; and (3) 
two harvest times: early harvest (late bud to early [10%] 
bloom), and late harvest (7 days after early harvest). 
The experiment was set up in a 2 × 2 × 4 factorial 
arrangement in a randomized complete block design with 
four replications under irrigation. This resulted in a total 
of 64 plots, each measuring 5 × 20 feet.

Soils from the plots were sampled and analyzed to 
determine initial soil nutrient status, especially K level, 
during final land preparation. The initial level of K was 
medium (~155 parts per million). Potassium was hand-
applied and incorporated into the soil by raking, and other 
nutrients were managed for adequacy before planting. 
Inoculated alfalfa seeds were planted at a seeding rate of 
20 pounds pure live seed per acre on September 8, 2016. 
Four harvest periods were set from June to October (at 

30-day intervals) in 2017. Forage samples collected were 
oven dried for 72 hours at 140°F to determine forage yield 
on a dry matter basis. After the final harvest, soil samples 
were collected from individual plots to determine residual 
K. Data were analyzed using SAS 9.4.

Results and Discussion
Forage yield was affected by the interaction effect of K, 
cultivar, and number of harvests. When results from 
all four harvests were combined over the two harvest 
times (early and late), Hi-Gest 360 produced the highest 
total yield (8,372 lb/ac) under the 150 pounds K2O per 
acre rate, whereas AFX 457 produced the highest total 
yield (8,283 lb/ac) when treated with 100 pounds K2O 
per acre (Table 1). This indicates that a moderate level 
of K is needed for a high yield of AFX 457, while a high 
level of K is needed for similar yields of Hi-Gest 360. 
Overall, Hi-Gest 360 and AFX 457 produced similar total 
yield. Compositional differences (e.g., genetics) in both 
cultivars and their influence might have contributed to 
the yield difference.

Compared to the first and second harvests, the third and 
fourth harvests produced higher yields in both cultivars 
(Table 1). The lower yields in the earlier harvests could 
be due to climatic conditions (hot and dry) during the 
growing season, which might have affected the ability 
of alfalfa plants to uptake K. Preliminary observations 
in 2017 suggest that K in conjunction with harvest 
frequencies and weather play a major role for alfalfa 
growth and productivity. The study is ongoing, and we will 
continue monitoring K levels both in the soil and in the 
alfalfa to further explore K uptake and its effects on alfalfa 
growth, yield, quality, and persistence. This information 
could be useful to growers in their efforts to improve soil 
fertility, harvest management programs, alfalfa yields, and, 
ultimately, the sustainability of their operations.
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Table 1. Potassium and cultivar effects on dry matter yield of alfalfa at different harvests, SAREC 2017.

Dry matter yield† (pounds per acre)

Treatment Hi-Gest 360 AFX 457

K2O 1‡ 2 3 4 Total 1 2 3 4 Total

0 1603b§ 1158b 2227c 2048c 7036c 1781a 1069b 2316c 2227c 7393c

50 1603b 1158b 2583b 2138b 7482b 1781a 1158a 2316c 2316b 7571b

100 2049a 1247a 1870d 2138b 7304b 1692b 1069b 2850a 2672a 8283a

150 1870ab 1069c 3028a 2405a 8372a 1514c 1158a 2494b 2361b 7527b

Average 1781 1158 2427 2182 7549 1692 1114 2494 2394 7694
†Values are averaged over two harvest times (early; late)
‡Harvest number:
 1=May 30 (early harvest), June 6 (late harvest);
 2=July 10 (early harvest), July 17 (late harvest);
 3=August 18 (early harvest), August 25 (late harvest);
 4=September 29 (early harvest), October 6 (late harvest).
§Within column, means followed by same lower-case letter are not significantly different at p< 0.05.
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