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Summary: 

Moving from conventional to no-till with the inclusion of cover crops can improve soil organic 

matter, soil structure, and greater water and nutrient holding capacity that may reduce 

environmental degradation from the loss of fertilizers. Interseeding cover crops may change the 

amount and timing of nitrogen (N) provided to the crop from decomposition (mineralization), 

which may increase or decrease needed N fertilizer to optimize corn grain yield. Cover crops 

may also affect the uptake of other essential nutrients (i.e. P, K, and S) by corn and soybean. The 

objectives of this project are: 1) compare the effect of N fertilizer on corn grain yield with no 

cover crop versus single- and multiple-species cover crops, 2) determine the effect of cover crops 

on N mineralization and soil health indicators throughout the growing season, 3) measure the 

effect of cover crops on plant available soil nutrients (i.e. N, P, K, and S) and their uptake by the 

corn and soybean crop, and 4) determine the effect of single- and multiple-species cover crops on 

soybean yield. This study will be the bases for an extension publication regarding the influence 

of cover crops on N fertilizer required to optimize corn grain yield, uptake of essential nutrients 

in corn and the following years soybean yield, and soil health. This study will also contribute to 

an update of the N fertilizer guidelines for corn in South Dakota. The update will help growers 

optimize their grain yield and economic profit while reducing the potential of over-applying N 

fertilizer that is associated with environmental degradation from N fertilizer loss. The annual 

budget of this three-year project is $82,983.00 

 

Goals and Objectives: 

The goal of this project is to update N fertilizer recommendations in South Dakota when 

different cover crop combinations are utilized. The specific objectives of this project are 1) 

compare the effect of N fertilizer on corn grain yield with no cover crop versus single- and 

multiple-species cover crops, 2) determine the effect of cover crops on N mineralization and soil 

health indicators throughout the growing season, 3) measure the effect of cover crops on plant 

available soil nutrients (i.e. N, P, K, and S) and their uptake by the corn and soybean crop, and 4) 

determine the effect of single- and multiple-species cover crops on soybean yield. 

 

Results: 

 Long-term study locations have been identified at the Southeast Research Farm in 

Beresford and the USDA Research facility in Brookings. 

 The first-year interseeding rotation has been established. 

 The first-years plant and soil samples have been collected 

 Yield and biomass calculations have been completed 

 Soil and plant analysis for nutrients and microbiology will be conducted in 2020 
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Objective 1: Compare the effect of N fertilizer on corn grain yield with no cover crop versus 

single- and multiple-species cover crops. 

 

Corn Biomass and Grain Yield 

There were marginal corn biomass differences between sites at each plant sampling but 

only minor differences among the cover crop treatments within each site (Fig 1). Corn biomass 

was on average greater at Beresford compared to Brookings regardless of cover crop treatment 

likely because the warmer temperatures and longer growing season of the Beresford site. The 

variability of the effect of cover crop treatments on corn biomass varied between the two sites. 

However, cover crop treatments did not significantly affect corn biomass within each N fertilizer 

rate. Further, corn biomass was similar across N fertilizer rates and cover crop treatments. 

Except for the R6 corn sampling at the Brookings site where N fertilization of 75 and 150 lbs ac-1 

substantially increasing biomass over the zero-N control treatments. The lack of R6 biomass 

increase at the Beresford site is likely due to stalk breakage due to high winds. Overall, these 

results indicate that cover crops regardless of composition can be interseeded into corn without 

significantly changing corn biomass.  

 

 
Figure 1. The influence of three N fertilizer rates within three cover crop treatments (no cover crop, annual rye grass 

alone, and a grass/broadleaf mixture) on R6 corn biomass at Beresford and Brookings, SD in 2019. The box midline 

represents the median, the ‘x’ marks the mean, the upper and lower edges of the box represent the 25th to 75th 

percentiles, and the whiskers represent the range. 

  

For the Beresford site, corn grain yield ranged from 142 to 235 bu ac-1 with a mean yield 

of 180 bu ac-1 across all treatments (Fig. 2). The zero-N plots grain yield averaged 168 bu ac-1 

regardless of cover crop treatment. The addition of N fertilizer (50–250 lbs ac-1) increased mean 

corn grain yield 7–30 bu ac-1 for no cover crop, 1–17 bu ac-1 for the grass cover crop, and 6–33 

bu ac-1 for the grass/broadleaf cover crop. Overall, grain yield did not increase substantially with 

added N fertilizer as it would it most seasons. Therefore, we were not able to calculate an 

optimal N rate at this site. This lack of greater increases in yield with more N fertilizer applied 
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may have been due to the high winds causing some stalk breakage during the growing season. In 

addition, within each N fertilizer rate there was also no significant difference in grain yield 

among the three cover crop treatments.  

For the Brookings site, corn grain yield ranged from 83 to 162 bu ac-1 with a mean yield 

of 132 bu ac-1 across all treatments (Fig. 2). The zero-N plots grain yield averaged 92 bu ac-1 

across cover crop treatments. The addition of N fertilizer (75–225 lbs ac-1) increased mean corn 

grain yield 49–53 bu ac-1 for no cover crop, 60–66 bu ac-1 for the grass cover crop, and 38–59 bu 

ac-1 for the grass/broadleaf cover crop. Corn grain yield plateaued near 75 lbs N ac-1 for all three 

cover crop treatments. Further, grain yields were similar among the three cover crop treatments 

within each N fertilizer rate. These results from the first year of this study indicate that grass or 

grass/broadleaf cover crop mixtures can be interseeded into corn without reducing yield or 

affecting N fertilizer required to obtain optimal yield. As this study continues, we will determine 

whether the cumulative effects of planting cover crops over several years will influence corn 

grain yield or N fertilizer required to obtain optimal yield. 

 

 

 
Figure 2. Corn grain yield response to N fertilizer for three cover crop treatments (no cover crop, annual rye grass 

alone, and a grass/broadleaf mixture) at Beresford and Brookings, SD in 2019.  

Objective 4: Determine the effect of single- and multiple-species cover crops on soybean yield. 

  

 Across the three cover crop treatments, soybean yield ranged from 52 to 76 bu ac-1 with a 

mean yield of 66 bu ac-1 at Beresford and from 33 to 50 bu ac-1 with a mean yield of 40 bu ac-1 at 

Brookings (Fig. 3). At Beresford, the grass/broadleaf cover crop mixture compared to grass and 

no cover crop treatments resulted in a more variable effect on soybean yield. Although, when 

comparing the mean soybean yield of each cover crop treatment, there was only a 3 bu ac-1 

difference (65 to 68 bu ac-1). At Brookings, mean soybean yield and variability were similar 

among the three cover crop treatments. These results indicate that there were no practical 

soybean yield differences among the no cover and cover crop mixtures and that grass or 

grass/broadleaf cover crop mixtures can be inter-seeded into soybean without reducing soybean 

yield.  
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Figure 3. The influence of three cover crop mixtures on soybean yield at Beresford and Brookings, SD in 2019. The 

box midline represents the median, the ‘x’ marks the mean, the upper and lower edges of the box represent the 25 th 

to 75th percentiles, the whiskers represent the range, and points outside the range represent outlier points that are 

>1.5 times away from either end of the box. 

 

Impacts: 

 Corn and soybean plots were and will continue to be used as demonstration plots showing 

the potential for planting cover crops into a standing corn and soybean field at the 

Southeast farm field day in July each year. 

 Knowledge that interseeded single or mixed cover crops into soybean does not impact 

soybean yield. 

 Knowledge that interseeded single or mixed cover crops into corn did not substantially 

effect corn grain yield or N rate requirement. 

 Training of a graduate and several undergraduate students in soil fertility. 

 

Products:  

 Abstract and poster presentation of study results at the ASA/CSSA/SSSA annual 

International Conference 

 

Budget: 

Project Budget (As of January 1, 2020): 

 Budget Category   Budget  
 Total 

Expenses  
 Available 
Balance  

 Salaries  54,939.00 41,985.00 12,954.00 

 Benefits  1,755.00 2,399.96 -644.96 

 Travel  8,105.00 4,912.88 3,192.12 

 Contractual  5,500.00 8,341.55 -2841.55 

 Supplies  6,319.00 8,311.56 -1,992.56 

 Tuition remission  6,365.00 4,656.00 1,709.00 

 Total  82,983.00 $70,606.95  $12,376.05  

 


