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Introduction
Southeastern Wyoming poses its own unique challenges to the region’s producers with its short growing windows, 
infertile soils, minimal market accessibility, and low availability of low cost, highly nutritive feed sources for 
livestock. These obstacles hinder the success and sustainability of production systems in the region. The plant 
Crotalaria juncea, commonly known as sunn hemp, is a tropical legume that yields high tonnage biomass and fixes 
nitrogen. The plant’s short growing season, nitrogen fixing and soil improving qualities, and hardiness to less than 
ideal soil conditions make it a compelling crop to incorporate into Wyoming cropping systems. Furthermore, sunn 
hemp may serve as a high-quality alternative to alfalfa hay, thereby supporting the livestock industry and providing 
feed and crop alternatives to producers.

Objectives
Evaluate the potential for utilizing sunn hemp as a viable alternative to alfalfa for Southeastern Wyoming producers 
in terms of biomass accumulation and feed value to increase sustainable success in both crop and livestock 
production systems.

Materials and Methods
This study was conducted at the James C. Hageman Sustainable Agriculture Research and Extension Center 
(SAREC) during the summer of 2019. Sunn hemp was planted on June 5, 2019 in a randomized complete block 
design with irrigated and dryland fields. Four separate harvest dates (irrigated: 78, 89, 100, 110 days after planting; 
dryland: 55, 65, 75, 84 days after planting) were performed. An early season hail storm affected the irrigated plots 
and caused delayed harvest time. Three cutting heights (6.4, 10.8, and 15.2 cm) for both the irrigated and dryland 
plots were used at harvest. Biomass yield was collected and recorded on a dry matter basis. Biomass from all plots 
was combined for each harvest date and sent to Ward Labs for feed analysis. Assessment of feed value was made 
based on basic nutritive qualities: total digestible nutrients (TDN), neutral detergent fiber (NDF), acid detergent fiber 
(ADF), crude protein (CP), and lignin in comparison to published quality standards for alfalfa.

Results and Discussion
Harvest date significantly affected the biomass yield in both irrigated and dryland plots (Table 1). Cutting height, 
however, did not have a significant effect on biomass accumulation. Biomass (lbs/a on a dry basis) increased 
over time (Figure 1). As forages mature, fibrous components of the plant (ADF, NDF, and lignin) increase while 
protein content falls, decreasing the feed quality. Producers need to find a balance between maximizing yield and 
maintaining feed quality by selecting the correct harvest time. Dryland sunn hemp harvested after 75 days failed 
to meet the alfalfa quality standard with CP below 18% (Table 2). Irrigated sunn hemp harvested after 100 days 
failed to meet the alfalfa quality standard with ADF above 32 and lignin above 6.7 (Table 2). Overall, later harvests 
produced higher biomass yields but lower quality feed. Based on the first year’s data we would recommend harvesting 
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dryland fields before 75 days and irrigated fields before 100 days to maximize yield and quality. While these results 
are both promising and exciting, further experimentation is necessary to confirm these findings. Feeding trials are 
planned for fall of 2020, and the small plot harvest study will be repeated in 2021.

Figure 1. Effect of harvest date on biomass yield (lbs/a) of sunn hemp in irrigated (orange) and dryland (blue) plots over time. 
Within the dryland and irrigated trials all harvest dates were significantly different with yield increasing over time. Data shown are 
for all harvest heights on each harvest day. Second degree polynomial regression lines and R2 values are given for dryland and 
irrigated yield. R2 values range from 0-1, and an R2 value closer to 1 indicates a better correlation and fit of the data.

Table 1. Significance (p-value) of harvest date (DAP), harvest cutting height (height), and the interaction on sunn hemp biomass 
production on a dry weight basis for irrigated and dryland trials. A p-value less than 0.05 means that the harvest treatment had a 
significant effect on biomass production.

Irrigated Dryland

DAP 0.03 <0.0001

Height 0.43 0.88

DAP * Height 0.90 0.61

Table 2. Feed value of irrigated and dryland plots in comparison to high quality alfalfa. Sunn hemp feed value is a composite 
sample of all three harvest heights and replications. Sunn hemp with lower ADF, NDF, and lignin and higher TDN and CP values than 
alfalfa is higher quality.

TDN ADF NDF CP Lignin
Alfalfa 58-60 29-32 36-40 18-20 6.7

Irr
ig

at
ed

78 DAP 76 22 27 27 4.6

89 DAP 68 30 35 25 5.7

100 DAP 64 33 40 20 7.1

110 DAP 64 33 41 21 7.6

D
ry

la
nd

55 DAP 75 23 24 23 3.6

65 DAP 68 29 33 22 5.6

75 DAP 68 31 33 17 5.9

84 DAP 72 29 28 17 5.6
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