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Introduction
In order to reduce applied N rates, researchers across the globe have compared dry bean genotypes to different 
soil-applied N rates in order to identify promising genotypes for low N environments and to identify selection criteria 
for breeding N-efficiency within Phaseolus.

Objectives
The objective was to quantify plant traits of genotypes where N fertilizer was withheld.

Materials and Methods
Greenhouse studies with 15 different pinto genotypes were sown on two separate occasions (2016 and 2017) at 
the University of Wyoming Laramie Research & Extension Center, Laramie (41°14’ N, 105°5’ W; elevation 2184 
m), Wyoming, USA (GH16, GH17). Pots (3 gal, 11-liter, 8 kg) were filled with a mix of native soil (obtained from 
the A-horizon of a Wycolo-Alcova complex, 3 to 10% slope, fine-loamy, mixed Borollic Haplagids), a pinebark mix 
(BM Berger), and sand (1: 1: 1, v/v). Guard – N inoculant was applied at sowing to provide rhizobia. N (aqueous 
NH4NO3) was applied across four split applications to achieve a seasonal rate of 60 lbs N per acre and compared to 
pots where N was withheld (i.e., untreated check). N rates were converted to pounds per acre using the assumption 
of 2 × 106 pounds of soil per acre. Design was an RCBD with a random arrangement of the 30 treatments within 
each of two blocks.

Field studies were conducted in Laramie (2015; 9 genotypes; F15) and at Lingle (2016, 18 genotypes; F16; 2017, 15 
genotypes; F17). The Lingle site consisted of mixed soil types, a Haverson loam (fine-loamy, mixed, superactive, 
calcareous mesic Aridic Ustifluvents) and a McCook loam (coarse-silty, mixed, superactive, mesic Fluventic 
Haplustolls). Sowing dates were 4 July 2015, 27 May 2016, and 2 June 2017. N was applied at 60 lbs per acre as 
NH4NO3 at Laramie at 33 dap and as urea at Lingle at 32 dap (2016) and 33 dap (2017). Each field experiment was 
a split-plot (N the main factor, genotype the subplot), with two (F15) or three replicates (F16, F17). Rhizobia was 
applied at the Laramie site only. Genotypes and the years/locations are listed in Table 1.
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Table 1. Genotypes tested for response to soil-applied N in five studies.

Greenhouse Field

2016 & 2017 2015 2016 2017

BillZ La Paz BillZ Avalanche Monterrey Avalanche ND-307

CO46348 Lariat CO46348 BillZ ND-307 COSD-35 † Othello

COSD-25 Long’s Peak Croissant Centennial Othello CO46348 Poncho

COSD-35 † ND-307 Long’s Peak COSD-35 † Poncho Eclipse Rio Rojo

Centennial Othello ND-307 CO46348 Rio Rojo La Paz Stampede

Croissant Poncho Rio Rojo Eclipse Stampede Lariat Talon

El Dorado UIP-40 ‡ Stampede La Paz Talon Long’s Peak UI-537

ISB1231-1 Talon Lariat UI-259 Monterrey

UI-537 Long’s Peak UI-537

† COSD-35 from Colo. State is now named Staybright.

‡  UIP-40 led to a selection/release by Univ. Idaho called ‘Twin Falls.’

Initial soil [NO3-N] in ppm was: 8, 25, 13, 68, and 42, for GH16, GH17, F15, F16, and F17, respectively.

Results and Discussion
Genotypic differences were found among nearly all traits for these five studies and will be published elsewhere. 
P-values of genotype-by-N interaction, if significant, are provided in Table 2. Except for leaflet width/area and 
stalk:root ratio, interactions were not significant. The interaction upon leaflet width/area was largely due to the 
cultivar La Paz not increasing its leaflet area in response to N. Regarding the leaflet traits, one theory we have is 
that under lower soil N conditions, N-efficient types may be able to partition its limited N into more leaf area with 
less chlorophyll per unit leaf area in order to capture more light as opposed to maintaining normal chlorophyll 
concentration and capturing less light. However, our data at this time do not suggest that this theory is very 
important.
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Table 2. Results of genotype-by-N interaction tests for five dry bean studies (that were described in Table 1).

Trait GH16 GH17 F15 F16 F17
ChloroE ns ns ns ns ns

ChloroM ns ns ns ns ns

Leaflet Width/Area 0.040 0.041 - 0.03/0.04 ns

SLW ns ns - ns ns

Root Length ns ns - - -

Root Weight ns ns - - -

Plant Height ns ns ns - ns

Nodule Number - ns - - ns

Nodule Fresh Weight - ns - - -

Stalk Weight ns ns ns - ns

Stalk:Root Ratio ns 0.019 - - ns

NDVI - - - ns ns

Flowering Date - ns - - -

Maturity Date ns ns - - -

Pod Number ns ns ns - ns

Seed per Pod ns ns - - ns

Seed Number ns ns - - ns

Seed Size ns ns - - ns

Seed Yield ns ns - - ns

Pod Harvest Index ns ns - - ns

Seed N Conc. ns ns - - ns

Seed C Conc. ns ns - - ns




