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Effect of Two Nitrogen Levels and Cultivars on Growth Traits 
of Nine Dry Bean Cultivars in the Field
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Introduction
Compared with other legume crops, dry bean (Phaseolus 
vulgaris L.) relies on a combination of nitrogen (N) and 
N2 fixation to grow optimally (Hardarson, 1993). N2 

fixation is a process by which atmospheric molecular 
nitrogen gas is converted into ammonium ions that are 
ultimately incorporated into amino acids. Agricultural 
systems that utilize N2 fixation have the potential to 
reduce N fertilizer use. Unfortunately, N applications 
have the potential to cause contamination of ground and 
surface water with nitrate and increase producer input 
costs. 

Objectives
The objective of this study was to identify dry bean 
genotypes with improved N-use efficiency.

Materials and Methods
A field experiment was conducted at the Laramie 
Research and Extension Center (LREC) to screen nine 
dry bean cultivars across four market classes in small 
plots. The study was sown on July 4, 2016, and all seed 
were inoculated with a commercial rhizobia to mimic 
conditions a producer would experience. Each plot 
consisted of three rows with a 20-inch row space, and 
the plot size was 30 sq. ft. The experiment used a split-
plot design with two N levels (main factor) and two 
replications of the cultivars (subplot). The N treatments 
(0 and 60 lb N/ac) were applied 33 days after planting 
(DAP). Because the crop did not have time to mature 
naturally, yield and yield component data were not (and 
could not be) collected. Data collected included plant 
height, leaf chlorophyll, ground cover, and aboveground 
biomass. 

Results and Discussion
Although traits differed significantly among cultivars 
and N levels, no significant interactions were observed. 
Averaged across cultivars, leaf chlorophyll declined in the 
zero N treatment during the study, but remained steady 
with the treatment of 60 lb N/ac (Figure 1). Chlorophyll 
was measured with a Spectrum Technologies SPAD 
502 chlorophyll meter. Aboveground biomass was 
significantly greater in the 60 lb N treatment at 75 DAP, 
but not at 110 DAP even though it was 34% greater 
(Figure 2). 

Averaged across cultivars, ground cover at 74 DAP was 
57% for the 60 lb N rate and 48% for the zero N rate 
(p=0.182). At 90 DAP, however, ground cover was simi-
lar to that achieved at 74 DAP, but remained signifi-
cantly greater (p=0.037) in the 60 lb N rate (58 vs. 49%). 
Plant height tended to be higher in the 60 lb N/ac treat-
ment, but values were not significant (11 vs. 9 inches at 
65 DAP and 18 vs. 14 at 90 DAP).
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Figure 1. Effect of N rate (lb/ac) on leaf 
chlorophyll concentration of the third uppermost 
trifoliolate as a function of time. P-values at 41, 
52, 63, and 93 DAP were 0.401, 0.061, 0.072, and 
0.088, respectively. Data are averaged across 
nine cultivars.
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Differences among cultivars were found for several vari-
ables (Table 1). Despite being an early maturing culti-
var, CO-46348 exhibited the highest ground cover at 75 
DAP whereas Stampede exhibited the least. For height 
at 90 DAP, Croissant was the tallest cultivar while 
Stampede was the shortest. Height can be an important 
factor because studies often show it to be positively 

correlated to dry bean grain yield. As we have observed 
in other field and greenhouse studies, CO-46348 exhib-
ited the highest leaf chlorophyll. 

Because we conducted this study in Laramie and not 
in the dry bean production areas of Wyoming (nota-
bly the Bighorn and Wind River basins and the major 
crop-growing areas of southeast Wyoming), the data 
must be interpreted with caution. However, the consis-
tent differences between the two N levels support the 
idea that most—if not all—dry bean cultivars benefit 
from N applications of 60 lb/ac. Our results support 
the idea that cultivar differences in traits related to N 
use might be useful in plant breeding programs. Due 
to the failure to detect significant cultivar-by-N level 
interactions, however, it appears that our future stud-
ies will require a set of genotypes with greater diversity 
than studied here. Future studies of this type begin in 
2016 at the James C. Hageman Sustainable Agriculture 
Research and Extension Center near Lingle.
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Figure 2. Aboveground biomass as affected by N 
rate. P-values at 75 and 110 DAP were 0.009 and 
0.104, respectively.

Cultivar Ground Cover Height Chlorophyll

% inches SPAD units

Bill-Z 50 19 42

Croissant 57 21 40

CO-46348 62 19 46

Long’s Peak 52 18 37

ND-307 50 15 35

Rio Rojo 45 12 36

Stampede 42 11 33

Talon 60 14 36

UI-537 52 15 40

LSD (0.05) 11  5  4

Table 1. Ground cover (75 DAP), plant height (90 
DAP), and leaf chlorophyll (averaged across 41, 52, and 
63 DAP) in nine cultivars grown in Laramie. Data are 
averaged across two N levels (0 and 60 lb N/ac). 


