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Effect of Soil Nitrogen Rate on Leaf Chlorophyll and 
Vegetative Growth of Dry Bean
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Introduction
Dry beans are considered an important source of protein 
in legume crops for humans because of their relatively 
high protein concentration (20–25%) compared with 
cereal crops (Majnoun, 2008). In contrast to other 
legumes, however, nitrogen (N) fertilizer is routinely 
applied to dry bean because that practice typically 
increases yield and profitability. Recently, Franzen 
(2013) reviewed factors that affect N fertility recom-
mendations for dry bean production in North Dakota. 
These include: cropping history, yield goal, soil type, 
bean price and price of N fertilizer, rain and irrigation 
management, cultivar, maturity date, and, of course, 
rhizobia inoculation and soil N status. But unless we 
have an understanding of how these factors interact, we 
will be unable to help producers increase profits. 

Objectives
Because there are few data on dry bean response to soil 
N rate in the Intermountain West, including Wyoming, 
two of our first goals are to characterize dry bean growth 
and leaf chlorophyll responses to six soil N levels.

Materials and Methods
A completely randomized design field experiment was 
conducted at the Laramie Research and Extension 
Center (LREC) by hand-sowing ‘Maverick’ dry bean 
on June 29, 2015. The resulting 30-sq-ft “micro-plots” 
were in three rows (6 feet long with 20-inch row spac-
ing) and were inoculated with a Rhizobium strain to 
simulate conditions in a typical bean field. At 21 days 
after planting (DAP), 0, 20, 40, 60, 80, and 100 lb N/ac 
(as NH4NO3) were surface applied and immediately 
irrigated. This source of N was used to minimize poten-
tial volatility losses that occur with N sources such as 
urea. In-season data collected included plant height, leaf 

chlorophyll (using a chlorophyll meter on third upper-
most trifoliolate), aboveground biomass, and canopy 
closure (%). Although the crop did not have time to 
mature naturally, yield and yield component data were 
collected prior to the first fall frost. The yield compounds 
include: pod number per unit area, seed number per 
unit area, seed size, and pod harvest index (seed weight/
[pod wall + seed weight]). All data were subjected to a 
non-linear analysis procedure of SAS (version 9.1, SAS 
Institute Inc., Cary, North Carolina) with the equation 
Y=a × exp(b×NLevel).

Results and Discussion
Nitrogen levels had a significant curvilinear association 
with leaf chlorophyll at 68 and 97 DAP (Figures 1–2). 
Ground cover (Figure 3) responded to N level as did 
pod plus seed biomass at 105 DAP (Figure 4). 

Starting with a soil having 10 parts per million 
nitrate-N and a soil-test recommendation of 65 pounds 
N, we demonstrated that there were benefits to dry 
bean vegetative growth and leaf chlorophyll by adding 
60 lb N/ac just after planting. Our results support the 
report of Franzen (2013), which indicated benefits from 
60 lb N/ac—but not beyond that. We also reemphasize 
the unfortunate situation that dry bean crops do not fix 
N2 efficiently.

Our study, though, must be interpreted with caution due 
to being grown in Laramie with a relatively late-matur-
ing cultivar and not in Wyoming’s dry bean production 
areas, including the Bighorn and Wind River basins 
and the major crop-producing counties of southeast 
Wyoming. Despite this concern, our report is one of the 
first to quantify the effects of soil N rate on leaf chloro-
phyll and biomass. Additionally, our response to N rate 
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results will provide guidance for our 2016 research in 
Goshen County, in which we intend to screen dry bean 
genotypes for improved N-use efficiency. 
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Figures 1–4. Effect of soil N application rate on leaf chlorophyll (Figures 1–2), ground cover (Figure 3), 
and aboveground biomass (Figure 4). SPAD is the unit displayed from the Spectrum Technologies SPAD 
502 chlorophyll meter. 


