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Introduction 
Annual forage crops allow producers the option of producing additional forage during times of 
the year when perennial forage crops are less productive. Annual forages grow rapidly and can 
produce a meaningful amount of forage within a short period. Producers can use these crops to 
provide emergency feed or to lengthen the grazing period and avoid the costs associated with 
harvesting and preserving feed. Warm-season annual forages produced in the Treasure Valley of 
eastern Oregon and southwestern Idaho are primarily grasses (e.g., sorghum-Sudangrass hybrids 
and teff), which tend to have lower forage quality. Producers have expressed interest in 
identifying species of warm-season annual forage legumes that could be grown in a mixture with 
grass species as a way to improve overall forage quality. The purpose of this study was to 
evaluate the warm-season annual forage legumes sunn hemp (Crotalaria juncea L.) and ‘Kobe’ 
annual lespedeza [Kummerowia striata (Thunb.) Schindl.] as potential forage crops for Malheur 
County cropping systems. 
 

Methods and Materials 
Two warm-season annual legumes (sunn hemp and annual lespedeza) were planted as 
monocultures and in mixtures with a sorghum-Sudangrass hybrid (‘Greengrazer V’). The field 
was previously planted to a brassica cover crop variety trial. Six treatments were tested: 
monocultures of sunn hemp, lespedeza, and sorghum-Sudangrass (fertilized), an unfertilized 
(0N) Sorghum-Sudangrass monoculture, and mixtures of each legume combined with sorghum-
Sudangrass. These treatments were planted at two dates, with four replicates each, in a 
randomized complete-block design.A soil test indicated that phosphorus and potassium were 
adequate. In the case of nitrogen, 100 lb N/acre was applied to the sorghum-Sudangrass 
monocultures, and 50 lb N/acre was applied to the mixtures.  
Each plot was 40 ft long and 10 ft wide, with four, 30-inch wide beds. The planter was set up to 
plant two rows per bed, off-set so that four evenly spaced rows per bed would result from two 
passes of the planter in opposite directions. In the mixed plots, sorghum-Sudangrass was planted 
on one pass, and the legume was planted on another pass. Planting depth was ½ inch for legumes 
and 1 inch for sorghum-Sudangrass. Legume seed was treated with type EL inoculant before 
planting. The seeding rates used in the study are shown in Table 1. The first planting was on 
June 5, and the second planting occurred on July 3, 2020. The plots were furrow irrigated on a 
weekly basis. 
Forage yield measurements were taken by hand by harvesting a 4-ft-long section of one 30-inch-
wide bed within each plot at a cutting height of 8 inches. The remainder of the plot was cut to a 
height of 8 inches with a sickle bar mower, and the cuttings were removed from the plot and 
disposed of. However, for legume monoculture plots, only half of the plot was mowed. First 
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cuttings were harvested on July 27 for the first planting and August 10 for the second planting, 
when the sorghum-Sudangrass was in the boot stage and approximately 4 ft high. A second 
cutting was taken on August 31 and September 20 for first and second plantings, respectively. 
Due to poor regrowth in the legume monocultures, the second harvest was taken from the 
unharvested area of these plots. Lespedeza monoculture plots were harvested at ground level at 
the second harvest date because there was not enough plant material for analysis when harvested 
at the 8-inch height. Four samples of each legume species were submitted for forage quality 
analysis at the Dairy One Forage Lab in Ithaca, New York. 
 

Results and Discussion 
Performance of the sunn hemp and lespedeza was very poor. These legumes were slow to 
establish, and very little biomass was present for the first cutting (Table 2). Weed pressure was 
high, and no herbicides were available for selective broadleaf weed control.   
In the legume/sorghum-Sudangrass mixture plots, the legume was present in the harvested 
sample only in one sunn hemp/sorghum-Sudangrass plot. During the first harvest one plot had 
measurable lespedeza biomass above the 8-inch cutting height. For the second harvest, 
measurable biomass was found in all plots, with the first planting yielding 0.039 ± 0.007 ton/acre 
and the second planting yielding 0.018 ± 0.011 ton/acre (Table 2). Sunn hemp performed slightly 
better than lespedeza, but yields at the first harvest were less than 0.1 ton/acre for both plantings. 
The second cuttings of the sunn hemp yielded 0.41 ± 0.14 and 0.68 ± 0.13 ton/acre in the first 
and second plantings, respectively. Forage quality of the legumes was not adequate to justify 
their use as a means to improve the quality of warm-season forage mixtures (Table 3).  
Individual sunn hemp plants reached 3 to 5 ft in height, but the plant population was low. 
Increasing the seeding rate might help with this to some degree, but a significant portion of the 
plants died during the growing season. There was evidence of rodent damage at the bases of the 
stems, and several plants were fully girdled.  
Lespedeza plants were low growing, with small leaves and fine stems. Additional yield 
measurements were made at the time of the second cuttings by cutting at ground level. Yields 
were higher than at the 8-inch cutting height (0.14 ± 0.012 ton/acre) but still too low to justify 
the commercial use of this forage crop in the Treasure Valley.  
The sorghum-Sudangrass monoculture plots had first cutting yields of 1.64 ± 0.38 and 1.42 ± 
0.23 tons/acre for the first and second plantings, respectively. Second-cutting yields were 0.54 ± 
0.15 and 0.72 ± 0.19 ton/acre, respectively. Yields were lower in the mixtures in the first cutting. 
These yields are lower than have been previously reported in Malheur County (Malheur 
Experiment Station Reports 1965–1967).  
Anecdotally, there were other reports of poor sunn hemp and lespedeza performance in the 
Treasure Valley in the 2020 crop year. A field of lespedeza was terminated due to slow growth. 
An individual who had grown sunn hemp successfully in the Treasure Valley reported that it 
grew much slower than in previous years. Poor yields were also reported for warm-season forage 
grasses such as teff.  
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Conclusion 
Based on the yield and forage quality observed in this study, sunn hemp and lespedeza are 
unlikely to be reliable forage crops in the Treasure Valley. 
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Table 1. Seeding rates (lb/acre) for the forage species evaluated at Malheur Experiment 
Station, Oregon State University, Ontario, OR, 2020. 

Species Monoculture Mixture 
Sunn hemp 12 10 
Lespedeza 30 25 
Sorghum-Sudangrass 30 15 
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Table 2. Yield (mean ± SD, n = 4) of sunn hemp, lespedeza, sorghum-Sudangrass, and 
mixtures, Malheur Experiment Station, Oregon State University, Ontario, OR, 2020. 

 
 
 
Table 3. Forage quality (mean ± SD) of sunn hemp and lespedeza expressed as a 
percentage of dry matter, Malheur Experiment Station, Oregon State University, 
Ontario, OR, 2020.  

Forage quality parameter Sunn hemp Lespedeza 

Crude protein  12 ± 2.1 11 ± 1.5 
Acid detergent fiber 44 ± 4.7 40 ± 3.3 
Neutral detergent fiber 52 ± 5.6 49 ± 2.9 
Neutral detergent fiber          

digestibility (30-hour incubation) 37 ± 1.8 39 ± 4.2 
 

  First Cutting (ton/acre) Second Cutting (ton/acre) 

Species 
Sorghum-

Sudangrass Legume 
Sorghum-

Sudangrass Legume 
June 5 planting date             
 Lespedeza monoculture    0.00 ± 0.01    0.04 ± 0.01 
 Sunn hemp monoculture    0.02 ± 0.02    0.41 ± 0.14 
 Lespedeza and sorghum-Sudangrass 0.94 ± 0.23 0.00 ± 0.00 0.64 ± 0.25 0.00 ± 0.00 

 
Sunn hemp and sorghum-
Sudangrass 1.05 ± 0.34 0.00 ± 0.00 0.57 ± 0.22 0.00 ± 0.00 

 Sorghum-Sudangrass monoculture 1.64 ± 0.38    0.54 ± 0.15    

 
Sorghum-Sudangrass monoculture, 0 
N 1.20 ± 0.09    0.54 ± 0.19    

July 3 planting date             
 Lespedeza monoculture    0.00 ± 0.00    0.02 ± 0.01 
 Sunn hemp monoculture    0.09 ± 0.07    0.68 ± 0.13 
 Lespedeza and sorghum-Sudangrass 0.98 ± 0.34 0.00 ± 0.00 0.63 ± 0.08 0.00 ± 0.00 

 
Sunn hemp and sorghum-
Sudangrass 0.91 ± 0.21 0.01 ± 0.02 0.74 ± 0.33 0.00 ± 0.00 

 Sorghum-Sudangrass monoculture 1.42 ± 0.23    0.72 ± 0.19    

 
Sorghum-Sudangrass monoculture, 0 
N 0.56 ± 0.22    0.51 ± 0.25    


