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Introduction
Water is the most critical resource for dry bean production in Wyoming. In recent years, Wyoming producers have 
faced issues pertaining to water availability and climate variability. An understanding of the dry bean grain yield and 
yield component in response to irrigation and method of irrigation can help efforts aimed at selecting traits that are 
less sensitive to drought. Additionally, this research can (1) lead to more effective and efficient irrigation management 
and improved farm income. 

Objective
Evaluate the impact of irrigation method and amount on dry bean grain yield, seeds per pod, pods per plant, 100-seed 
weight, and pod harvest index (PHI).

Materials and Methods
Field experiments were conducted in 2017 and 2018 at the Powell Research and Extension Center (PREC). Dry bean 
cultivar ‘Othello’ was planted under sprinkler- and furrow-irrigation systems in 22-inch row spacing at 90,000 seeds/
ac. The experiments were laid out in a randomized block design under five irrigation gradients: full irrigation treatment 
(FIT), 75% FIT, 50% FIT, 25% FIT, and 125% FIT (excess irrigation), with three replications. At maturity, an area of 
10 feet long by two rows wide was hand-harvested from three locations from each replication for grain yield. Also, 
two-plant samples were collected from each location to quantify seeds per pod, pods per plant, and pod harvest index 
(PHI).

Results and Discussion
The average dry bean grain yield, seeds per pod, pods per plant, 100-seed weight and pod harvest index (PHI) in 
response to irrigation gradient under the sprinkler and furrow/surface irrigation system for 2017, 2018, and the average 
of two seasons is presented in Table 1. Under sprinkler irrigation, grain yield and yield components increased up to 
FIT but 125% FIT provided no further benefit in either year. Yield differences were associated with number of pods per 
plant and number of seed per pod. 

Under surface irrigation, yield differed with irrigation gradient (p < 0.05) in both growing seasons. However, the 
differences in yield components were not significant (p > 0.05) in either year, except for pods per plant in 2017. In 2017, 
75% FIT achieved the highest yield as opposed to FIT in 2018. Grain yield was reduced by 26% and 43% for FIT and 
125% FIT in comparison to 75% FIT in 2017, respectively. However, in 2018, no yield reduction was observed for FIT, 
but a yield reduction of 8% was observed for 125% FIT in comparison to FIT. Low yield for FIT plots in 2017 is likely 
due early-season flooding-like stress.

For the three deficit irrigation treatments, grain yield and all yield components were higher under furrow than the 
sprinkler irrigation system. This indicates that in the semi-arid climate of the Big Horn Basin, reducing furrow irrigation 
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amounts may have less impact on yield compared to sprinkler irrigation. In contrast, yield under FIT was 11% lower 
in furrow irrigated plots. Higher yields in 2018 in both sprinkler and furrow irrigated dry beans was due to cooler 
temperatures and higher mid-season precipitation in 2018. 
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Table 1. Effect of Irrigation amount (IA), irrigation method (IM) on grain yield (lbs/ac), pods plant-1, seeds pod-1, 100-seed weight, and pod 
harvest index (PHI) for 2017, and 2018 growing season under sprinkler and furrow irrigation systems.

2017 2018 Average

Treatment
Grain 
Yield 

(lbs/ac)

Pods 
Plant-1

Seeds 
Pod-1

100- 
seed 

weight 
(ounce)

PHI 
(%)

Grain 
Yield 

(lbs/ac)

Pods 
Plant-1

Seeds 
Pod-1

100 
seed 

weight 
(ounce)

PHI 
(%)

Grain 
Yield 

(lbs/ac)

Pods 
Plant-1

Seeds 
Pod-1

100-
seed 

weight 
(ounce)

PHI 
(%)

Sprinkler

25% FIT 236 6.6 2.1 0.9 71.7 248 4.1 2.9 1.0 77.0 242 5.4 2.5 0.9 74.4

50% FIT 969 12.8 2.6 0.9 72.4 977 8.6 2.5 1.2 74.7 973 10.7 2.6 1.1 73.6

75% FIT 2056 13.5 2.9 1.2 73.6 2062 13.2 3.3 1.3 76.5 2059 13.3 3.1 1.3 75.0

FIT 3238 16.9 3.0 1.3 75.2 3410 16.5 3.6 1.4 77.4 3324 16.7 3.3 1.4 76.3

125% FIT 2950 16.6 2.9 1.3 75.0 3413 15.6 3.7 1.4 78.4 3181 16.1 3.3 1.3 76.7

p-value <0.001 <0.001 <0.05 <0.001 >0.05 <0.001 <0.001 <0.001 <0.001 >0.05 <0.001 <0.001 <0.05 <0.001 >0.05

Furrow

25% FIT - - - - 2835 15.67 3.83 1.3 77.1 2835 15.7 3.8 1.3 77.2

50% FIT 2145 16.5 3.57 1.2 75.33 2978 18.28 3.80 1.3 77.5 2561 17.4 3.7 1.3 76.4

75% FIT 2989 17.38 3.58 1.3 75.87 3445 18.72 4.15 1.3 78.2 3217 18.0 3.9 1.3 77.1

FIT 2193 11.64 3.5 1.2 73.98 3726 19.39 4.24 1.4 78.8 2960 15.5 3.9 1.3 76.4

125% FIT 1691 11.65 3.38 1.3 73.55 3431 19.67 4.11 1.4a 78.3 2561 15.7 3.7 1.3 75.9

p-value <0.001 <0.001 >0.05 >0.05 >0.05 <0.001 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

IM† NS NS ** NS NS ** ** ** ** * ** ** ** * NS

IA × IM† ** ** NS * NS ** * NS ** NS ** ** NS ** NS
 Within columns, means followed by the same letters are not significantly different at p<0.05.
* means significant at p < 0.05, and ** means significant at p < 0.001.
NS stands for non-significant.
† Measured data for all parameters were pooled for the growing season together based on irrigation method for analysis of variance for Irrigation 
method (IM) and two-way analysis of variance between Irrigation amount (IA) and Irrigation method (IM).




