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Introduction
Dry edible beans (Phaseolus vulgaris L.) are a major agricultural crop in Wyoming growing approximately 30,000 acres in 
2018 (USDA). Traditional dry bean cultivars grown in Wyoming are predominately viney and produce dense canopies 
on 22-inch (northwestern Wyoming) and 30-inch (Southeast Wyoming) row spacing. These dense canopies are 
generally associated with poor aeration, excessive moisture and prolonged periods of dampness. These environmental 
conditions are often associated with the development of white mold (Sclerotinia sclerotiorium), which is an economically 
important disease for dry bean. Disease problems associated with dry bean can be significantly reduced by adopting 
the optimum combination of plant density and row spacing with controlled irrigation rates. 

Objectives
The objective of this study is to evaluate the effect of different planting densities, row spacing, and irrigation treatments 
on dry bean yield and crop productivity in Wyoming. 

Methods
Split-plot design with three dry bean cultivars at five population densities and two row spacing under three irrigation 
rates (main plots) i.e. full irrigation treatment (FIT), 80% FIT and 60% FIT was arranged at PREC in 2018. Three pinto 
dry bean cultivars (indeterminate to upright, i.e., Poncho, Sundance, and La Paz) were used in this study. The target 
dry bean seeding rates of 50,000; 75,000; 90,000; 105,000; and 120,000 plants per acre on 22-inch and 7.5-inch row 
spacing were sown on 4 June 2018 at PREC. Irrigation timings were based on the soil water content of well-watered 
treatment. Plots were prepared with conventional tillage and were fertilized according to soil test recommendations. 

Results and Discussion
Significant row spacing vs. cultivar interaction was observed on dry bean yield. Averaged across three cultivars and all 
seeding rates, 7.5-inch planted dry bean had 15% higher grain yield compared to 22-inch planted dry bean (2930 vs. 
2552 lbs/a, respectively).

Significant difference in yield was also observed among cultivars (average across all irrigations, row spacings, and 
seeding rates). Average yield of 3154, 2665, and 2405 was observed for Poncho, COSD7 (a.k.a.,Sundance or Rocky 
Mountain #7), and La Paz, respectively. For both row spacings, Poncho performed best under 22inch and 7.5-inch row 
spacing with average yield of 3060 and 3247 lbs./ac, respectively. However, lower yield was observed for La Paz (1958 
lbs/ac) under 22-inch and for COSD7 (2691 lbs/ac) under 22inch row spacing.

As expected, for both row spacings, yield increased linearly with increasing irrigation rate with higher yields were 
for FIT under both 22-inch and 7.5-inch row spacing (Fig. 1c). On average, FIT yield was 14% and 26% higher than 
80%FIT and 60%FIT yields. Greater difference in yield was observed for 22-inch row spacing compared to 7.5-inch 
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row spacing among different irrigation treatments. For 22-inch row spacing, yield was reduced by 16% and 30% under 
80%FIT and 60%FIT, respectively.

Surprisingly, no difference in yield was observed for different seeding rates for both 22inch and 7.5-inch planted dry 
bean. For both row spacings, there was a slight non-significant trend for lower yield with the higher seeding rates. 
Lower yields for higher seeding rate might be due to higher leaf area index (LAI) that results in less light penetration 
into the mid-canopy and this could reduce canopy photosynthesis. Other reasons for a slight yield decline with the high 
seeding rates could include excessive soil water depletion which is common at higher densities.

Acknowledgements
Authors would like to thank PREC personnel for assistance. This project is supported by the grant funds from Wyoming 
Bean Commission.

Contact: Vivek Sharma, vsharma@uwyo.edu, 307-754-2223.

Keywords: dry bean, plant density, row spacing

PARP: Goal 1

Figure 1. Effect of (a) row spacing, (b) cultivar, (c) irrigation, and (d) planting density (average across all cultivars) on dry bean yield. Planting 
density is in seeds per acre.
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