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Introduction
Sugarbeets and barley are important crops in the Big Horn Basin (BHB) and typically grown on two- or three-year 
rotations with corn or dry beans. This rotation is often destructive to soil health due to intensive tillage and long 
periods of bare soil, which contribute to poor soil structure and loss of soil organic matter (SOM), reducing the soil 
water and nutrient supplying capacity and increasing vulnerability to erosion and drought. Integrating cover crops 
has become a popular way to improve soil health in many cropping systems, but the short growing season in the BHB 
makes incorporation of cover crops into sugarbeet-based cropping systems difficult. The best opportunity is following 
summer barley harvest. Some producers are already using barley regrowth as a soil cover and for fall and winter 
forage. A few have begun to experiment with adding other species to increase benefits. However, many questions 
remain about the costs and benefits of cover crops.

Objectives
To determine whether the extra expense of planting a cover crop mix or replanting barley provides advantages over 
simply allowing volunteer barley to regrow, with respect to soil health, forage quality, and effects on the yield and 
quality of the subsequent sugarbeet crop.

Materials and Methods
We established replicated plots in the barley phase of our long-term reduced-tillage sugarbeet-bean-barley rotation at 
PREC with treatments including conventional fall tillage, no tillage following barley harvest allowing volunteer barley 
to regrow, replanting barley right after harvest at 75 lbs/acre, and planting a mix of nematode-control radish, flax, 
forage collards, and common vetch at 15 lbs/acre (approximately equal number of pure live seeds of each species). 
Volunteer barley served as a grass species in the cover crop mix. To assess soil health, we measured soil organic 
matter components that respond relatively rapidly to management changes in October when freezing temperature 
killed the cover crops and again in the spring prior to sugarbeet planting. To compare forage quality among the cover 
crop types, we sampled biomass from each at fall freeze up and analyzed them at Ward Lab in Kearney, NE. To 
determine effects on the subsequent crop, we sampled yield and sugar content of sugarbeets the year following the 
cover crops. This report covers findings from the first year (2018-2019) of this three-year study.

Results and Discussion
We did not detect differences in soil health indicators or in sugarbeet yield and sugar content among the treatments. 
This is likely because this was only the first year of the study; repeatedly following barley with different cover 
crops could eventually lead to changes in soil health and sugarbeet yields, but will take a long time because, in this 
rotation, barley is only planted once every three years. For the comparison of forage quality among cover crop types, 
we found that all three provided abundant forage with adequate nutrition. We were not able to establish a good stand 
of the cover crop mix, but all species were represented and analyzed. We used that data to calculate differences in 
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forage quality in the event we had been able to establish a better cover crop. Table 1 shows results of calculations 
with barley and the other four cover crop species making up different proportions of the stand.

The results indicate that the cover crop mix provides much better forage quality and higher yields than stands 
dominated by barley. The rich mix of all five species would produce over 17% more forage than the barley-dominated 
stand, which would have 35% more crude protein and 75% higher relative feed value (a measure of digestibility and 
the amount a cow is able to eat).

Table 1. Forage quality parameters calculated for different stand compositions from 2018 and 2019 data. Cover crop species other 
than barley include nematode-control radish, flax, forage collards, and common vetch.

Forage component 90% barley,  
2.5% all others

75% barley, 
6.25% all others

50% barley, 
12.5% all others

25% barley, 
18.75% all others

10% barley, 
22.5% all others

Biomass (lbs/acre) 2178 2250 2367 2493 2556

Crude protein (%) 14.7 15.6 17.3 18.9 19.9

Relative forage quality 120 123 128 133 136

Relative feed value 117 133 161 188 205

We think that, with control measures for volunteer barley and more experience with the cover crop species, it will 
not be difficult to grow a rich mixture of the cover crops. However, we do not know if the increases in forage quality 
and quantity indicated by our data and calculations would be sufficient to cover the added costs of planting the cover 
crop mixture. Economic analysis is underway to address this question.
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