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Chlorophyll and Vegetative Traits of 18 Dry Bean Genotypes 
Grown with Zero Fertilizer N and 60 Pounds N/Acre

 Ali Alhasan1 and Jim Heitholt1

Introduction
Dry bean (Phaseolus vulgaris L.) is a widely consumed 
legume crop worldwide. This crop originates in Central 
and South America, and it is grown in tropical and 
temperate climates for its dry seed and fresh pod 
consumption. But nitrogen (N) fixation by rhizobia 
bacteria within dry bean nodules is deemed poor 
compared with other legume crops such as soybean 
and alfalfa, and many dry bean producers fertilize with 
copious amounts of N. Our lab is among many across 
the world seeking to identify genotypes and management 
practices that will reduce fertilizer N use on beans 
without reducing profits. 

Objectives
The main objective is to identify the best dry bean 
genotypes and the N management that will increase dry 
bean production in Wyoming. The specific objective is to 
determine the yield of 18 dry bean genotypes under two 
rates of inorganic N fertilizer.

Materials and Methods
The 18 cultivars were planted at the James C. Hageman 
Sustainable Agriculture Research and Extension Center 
(SAREC) near Lingle on May 27, 2016, with three 
replicates in a split-plot design. N level (0 vs. 60) was the 
main plot and cultivar the subplot. Plots were four rows 
wide and 16 ft long, and there were 108 total plots. For 
the fertilized main plots only, N was surface-applied at 
60 lb/ac as urea on 26 days after planting (dap) prior to an 
irrigation event. Chlorophyll was measured at 33, 39, 43, 
and 50 dap using a Spectrum Technologies SPAD meter. 
The normalized difference vegetation index (NDVI) was 
recorded at 50 dap using a RapidScan CS-45 handheld 

crop sensor. (NDVI is an index of plant greenness, or 
photosynthetic activity.) The center leaflet was sampled 
from the third uppermost trifoliolate on five plants per 
plot using a Li-Cor Environmental LI-3100C area meter on 
50 dap.

Results and Discussion
Averaged across all cultivars, N fertilizer did not increase 
leaf chlorophyll significantly at 43 dap (8% difference), but 
the difference at 50 dap was significant (42.8 vs. 40.3). 
Cultivars differed significantly in leaf chlorophyll at 50 
dap (Table 1). No N level-by-genotype interaction was 
detected on chlorophyll for any of the four measurement 
dates. For NDVI, no N effects were observed, and there 
was no cultivar-by-N interaction. NDVI was positively 
correlated with leaf chlorophyll (Figure 1). Leaf size (area 
per leaflet) was greater with high N compared to no N 
(28.3 vs. 23.3 cm2), but it was also significantly affected 
by a significant cultivar-by-N interaction. This interaction 
was caused by a large response to N by Eclipse, Othello, 
Talon, and UI-259 and a negligible response by La Paz. 
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Table 1 . Leaf chlorophyll (50 dap), NDVI (50 dap), and area per leaflet (cm2) at two N levels of 18 dry 
bean genotypes grown at SAREC in 2016. Values for chlorophyll and NDVI are averaged across 
N levels.
Cultivar Chlorophyll NDVI Area – No N Area – High N
Avalanche 38.3 0.62 21.3 24.3
Bill‑Z 44.9 0.80 20.8 25.1
CO‑46348 46.8 0.82 26.7 29.2
COSD‑35 43.4 0.73 24.6 26.3
Centennial 42.2 0.73 23.6 27.9
Eclipse 37.5 0.54 22.8 29.1
La Paz 43.2 0.68 24.7 23.4
Lariat 43.0 0.75 22.7 27.5
Long’s Peak 40.5 0.75 24.0 27.8
Monterrey 41.8 0.74 23.6 28.2
ND‑307 41.8 0.78 23.1 29.3
Othello 43.0 0.80 22.2 31.0
Poncho 45.5 0.80 23.6 29.0
Rio Rojo 37.7 0.70 22.0 28.0
Stampede 39.6 0.72 22.9 29.4
Talon 37.3 0.79 27.5 40.2
UI‑259 39.8 0.79 21.5 32.2
UI‑537 42.2 0.76 21.2 25.3
Least significant 
difference (0.05)

 2.7 0.03  4.8  4.8

 
      
 
 
 

Figure 1 . Relationship between NDVI and leaf chlorophyll among 18 cultivars at 
50 dap. Each point represents six data points (cultivar means were averaged 
across the two N rates).




