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Dynamics of Soil Moisture and Crop Canopy 
Architecture Traits for Dry Beans in Wyoming
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Introduction
Efficient use of irrigation in dry beans requires knowledge 
of growing season crop water use, i.e., evapotranspiration 
(ETc), which, in turn, requires information on soil 
moisture dynamics and dry bean canopy agronomic 
traits. Increased knowledge of soil moisture dynamics 
in irrigated bean fields would allow producers to better 
plan irrigation applications, which could help cut down 
on disease pressure and also boost dry bean quality 
and yield. Various processes occur at different growth 
stages that affect dry bean yield. Among these processes, 
the leaf area index (LAI) and plant height (PH) are 
important agronomic traits that reflect dry bean growth. 
LAI (the amount of leaf area per unit soil area) plays a 
decisive role in the photosynthetic efficiency and light 
energy distribution of crops, which further impacts crop 
transpiration, ETc rate, and dry bean yield. Detailed 
information on crop transpiration and ETc is provided 
in the University of Wyoming Extension bulletin 
Evapotranspiration: Basics, Terminology and its Importance, 
B-1293. It’s available at www.wyoextension.org/agpubs/
pubs/B-1293.pdf.

Objectives
Objectives are to better understand the dynamics of dry 
bean soil moisture and other physiological parameters for 
different dry bean genotypes.

Materials and Methods
Field experiments were conducted in 2016 at the Powell 
Research and Extension Center (PREC). The soil at the 
study site is Garland loam with a field capacity (FC) 
of 0.29 ft3/ft3 and a permanent wilting point (PWP) of 
0.16 ft3/ft3. Detailed descriptions of FC and PWP are 
provided in an article by this paper’s lead author titled 
“Soil Moisture Monitoring Tools,” at www.drcaitlin.
us/hot-topics/soil-moisture-monitoring-tools. The soil 

moisture was measured at three soil depths (1, 2, and 
3 ft) for the La Paz genotype using a model 503 neutron 
attenuation soil moisture meter. For LAI measurement 
and plant height, four genotypes (La Paz, Othello, Poncho, 
and CO46348) were used. These genotypes were selected 
based on yield differences from previous research.

Results and Discussion
The seasonal distribution of measured soil water content 
for each depth (1, 2, and 3 ft) is presented in Figure 
1a. Throughout the growing season, maximum water 
depletion was observed for the top 1-ft layer. Some level of 
depletion occurred in the 2- and 3-ft layers, indicating soil 
water uptake by dry beans up to the 3-ft layer. The greater 
depletion from the upper surface is due to the greater rate 
of plant water uptake from shallow roots in combination 
with soil water evaporation from the topsoil. Figure 1b 
represents the total available water in the dry bean crop 
root zone (0–3 ft soil profile).

As expected, PH gradually increased as the growing 
season progressed and peaked between August 1 and 
August 8 (Figure 2a). Thereafter, PH remained relatively 
constant. A small decrease in PH at the end is due to leaf 
aging, folding, and senescence as the plants progressed 
toward physiological maturity. Similar findings were 
observed for LAI, which increased as the crop canopy 
development peaked in the middle of the growing season 
and then decreased as dry beans progressed toward 
maturity (Figure 2b). The peak values were observed 
near blossom stage when dry bean plant structure has 
a clumped and intertwined canopy, which reduces light 
penetration and distribution within the dry bean canopy. 
This research is part of an ongoing study. Soil moisture, 
PH, and LAI data generated in this study will further be 
used to quantify dry bean transpiration and ETc.
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Figure 1. Seasonal distribution of (1a) soil moisture content at each measurement depth (1, 2, 
and 3 ft) and (1b) total soil water in the crop root zone (0–3 ft soil profile) for dry bean. 
(FC=field capacity; PWP=permanent wilting point; MAD=manageable allowable depletion.) 
	

 
Figure 2. Plant height (PH) (2a) and leaf area index (LAI) (2b) for selected dry bean genotypes 
at PREC. 




