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Introduction
Dry edible beans are one of the most important pulse crops in Wyoming. It is projected that the demand and trade for 
dry beans and other pulses in Wyoming will continue to increase in the future. However, the resources required to 
meet this increasing demand are limited. Therefore, it is crucial to increase production by improving productivity per 
unit of land and water used. Increasing productivity will require careful assessment of the factors that affect yield. Crop 
growth is the most critical factor that decides the yield. The most common parameters used to assess growth are leaf 
area index (LAI), normalized difference vegetative index (NDVI), and plant height (PHt). For detailed information on 
LAI and NDVI, please refer AES 2018 bulletin “Dry bean dynamics in response to deficit irrigation under surface and sprinkler 
irrigation system”. Understanding the relationship between crop growth and yield in response to irrigation under the 
two most prominent irrigation system (furrow and sprinkler) in Wyoming would help producers develop more effective 
strategies to increase productivity per unit of water and maximize return.

Objectives
1. Understand the relationship between growth and grain yield.
2. Evaluate the effect of irrigation on dry bean growth parameters under furrow- and sprinkler irrigation systems.

Materials and Methods
Field experiments were conducted in 2017 and 2018 at the Powell Research and Extension Center (PREC). For detailed 
agronomic practices, please refer to AES 2019 Bulletin “Dry bean yield dynamics in response to irrigation gradients under 
sprinkler and furrow irrigation” (this issue). LAI, NDVI, and PHt were measured weekly throughout the dry bean growing 
season. Maximum values of each parameter, irrespective of the timing of occurrence then related to yield to understand 
the relationship between growth and grain yield. For Yield, an area of 10 feet long by two rows wide was hand-
harvested from three locations from each replication for grain yield at maturity.

Results and Discussion
The dry bean yield under sprinkler and surface irrigated increased linearly with an increase in LAI (Figure 1a), and PHt 
(Figure 1c), however, a curvilinear relationship was observed for dry bean yield and NDVI (Figure 1b). The Curvilinear 
relationship with NDVI is due to the saturation of NDVI values after 0.85. Clear differences existed in plant height 
between dry bean grown under furrow and sprinkler irrigation. The plant height was higher under furrow irrigation, 
but this did not result in higher yields than sprinkler grown dry bean. Overall, the magnitude of aboveground biomass 
under furrow irrigation was within a short range for different irrigation treatments, i.e., the growth was less sensitive 
to irrigation gradients in comparison to sprinkler irrigation. 

The relationship between irrigation amount and growth parameters are presented in Figure 1d,1e,1f. It was observed 
that under both sprinkler and surface irrigation, an irrigation range of 10-13 inches promotes optimum growth (Leaf 
area/plant height) and higher grain yield. Irrigation beyond 13 inches did not lead to no significant increase in plant 
growth. In case of surface irrigated dry beans irrigation amount beyond the threshold leads to a decline in the growth 
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of dry beans in comparison to optimum irrigation and causes significant yield reduction. In general, furrow irrigated 
dry beans are generally at risk of excess water stress, non-uniform distribution of water, nutrient leaching, erosion, and 
waterlogging condition. The irrigation management range mentioned above needs to be adopted as per the weather 
conditions; in cooler growing season lower irrigation may be required, whereas, in hotter growing season higher 
irrigation may be required. 
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Figure 1. Relationship between, (a) Yield and LAI, (b) Yield and NDVI, (c) Yield and Plant height (PH), (d) LAI and Irrigation, (e) NDVI and 
Irrigation, (f) Plant Height (PHt) and Irrigation.
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