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The effect of two nitrogen sources (and rates) on 
seed yield of six greenhouse-grown common bean 

genotypes that express the ‘popping’ trait
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1Department of Family and Consumer Sciences, 2Department of Plant Sciences and PREC

Introduction
In an earlier bulletin we demonstrated the ability of several nuña bean (Phaseolus vulgaris L.) genotypes to produce 
“pop-able” beans (Keith and Heitholt, 2019; this issue and citations therein). However, there is a need to quantify seed 
yield and maturity within these lines when grown under our greenhouse conditions.

Objectives
Objectives of the project include: 1) measuring growing characteristics of nuña beans, 2) evaluating advanced breeding 
lines of nuña beans for popping characteristics and desirable agronomic characteristics within the Wyoming growing 
environment, 3) introducing nuña beans to growers and consumers in the state as an alternative dry bean market class 
and nutritious source of protein and dietary fiber, and 4) evaluating consumer perception of sensory qualities. The 
specific objective here is to compare six existing lines.

Methods
Four day-neutral popping bean lines and two short-day PI’s (refer to Table 1) from the USDA Phaseolus collection were 
sown on 30 July 2018 in the greenhouse in 3-gallon pots with a mixture of native LREC soil, pine bark mix, and sand 
(1:1:1; v,v,v), inoculated (commercial rhizobia specific for Phaseolus), and seedlings were thinned to three per pot. Seed 
were advanced during the winter of 2017 to 2018 in the greenhouse in order to generate enough seed for this study. At 
16 days after planting, three pots of each entry were fertilized with a common fertilizer (high N) or with an organic 
fertilizer (low N), both slow-release. Thus, the fertilizer source was confounded with rate. Flowering and maturity 
(65% of pods mature) dates were recorded for each pot and mature pods were excised as they matured. Yield and yield 
components were calculated on air-dried seed. The experimental design was a CRD and sources of variation were Entry 
(5 df), Fertilizer (1 df), and Entry-by-Fertilizer (5 df). The error df was 20 (not 24) due to four missing pots.

Results and Discussion
Seed yield among the entries did not differ significantly but the common fertilizer (high N) outyielded the organic 
treatment (low N) by 89% (Table 1). Seed size was unaffected by fertilizer but pod number per pot was 58% greater 
in the high N treatment and the remaining yield difference was explained by a 21% greater seed per pod with high 
N treatment. One of the PIs had the largest seed (458 mg) and Wisc 21 had the smallest (328 mg). PI 298824 and 
PI 577678 flowered at 95 and 92 dap, respectively, and the four adapted lines flowered at around 30 dap (data not 
shown). No EntrybyFertilizer interactions were detected.
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Figure 1. Photo of one of the popping 
bean lines during podfill in an LREC 
greenhouse.

Table 1. Yield, yield components and maturity of six Phaseolus vulgaris genotypes (with the popping trait grown) in the greenhouse during the 
summer 2018 through winter of 2018 in Laramie.

Fertilizer Entry Seed Yield Seed Size Seed Per Pod Maturity

g per pot mg no. dap

Organic Low N CO 49956 26.1 424 3.38  80

CO 49957 23.1 484 3.48  80

PI 298824 10.3 421 1.99 160

PI 577678 25.6 329 4.23 153

Wisc 19 29.1 350 2.49  80

Wisc 21 31.1 320 3.25  81

Average 25.2 381 3.22 104

Com. Fert High N CO 49956 46.2 434 3.66  79

CO 49957 49.1 427 4.02  82

PI 298824 50.8 494 2.45 150

PI 577678 45.0 347 6.55 148

Wisc 19 46.9 366 2.97  79

Wisc 21 48.9 337 3.32  87

Average 47.5 394 3.90 103

LSD (0.05)† 16.5  54 2.08  10

† LSD applies to the 12 treatment means and does not apply to the averages-across-entries row.
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