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Introduction

In bean (Phaseolus vulgaris L.) breeding programs, the ultimate goal (%archers is
potential to increase production in different environments. Due to the differences in
different environments, the yield of genotypes fluctuates in different environme

ability of genotypes in
own as the genotype x

identify genotypes with high yield and stabilit nificant GElZare considered stable
genotypes. There are various methods, such as para i i , to evaluate interaction effects but
the best result is achieved whep a genotype shok t evaluation methods. Therefore,
identifying and developing le, high-yieldi across diverse environmental

conditionsis a major objective o

y evaluated the yield stability
of 13 pinto bean genotypes across i

Materials and Methods

In order to compare the yield
cultivar (check) were studie
Boroujerd, Shahreko and jan for 2

assumlng rand
patlblllt

genotypes, 12 bean genotypes along with the Kosha
n with three replications in four regions: Khomein,
f variation was performed based on the arithmetic
ations (environments) and fixed genotypes. To
e methods and BLUP-based linear mixed model
lated to quantify stability.

of years and
MMI multiv.

ed assuming randomness of years and locations (environments) and fixed
genotypes and it sho i neffects of genotype x location, year x location and genotype x year x location
were significant. The ma otype, the main effect of environment (sum of main effectsand interaction effect),
e x environment (sum of dual and triple effects) explained 15, 39, and 40 percent of
ly. AMMI analysis of variance showed that the first to seventh principal components
explained nearly 100% of the variation in the genotype x environment interaction. The first
ts explained nearly 76% of the sum of squares of the GEI. Genotypes G11, G9 and G6

were significantand toge
and second principal compo
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had the lowest values of the IPCA1, and among them, only genotype G9 had a yield higher than the average total yield,
which was introduced as a stable genotype with high general adaptability to all environments. Genotypes G8, G6, and
G11 had the lowest values of the second principal component of IPCA2; therefore, considering the yield, genotype G6
can also be introduced as a stable genotype in all environments. AMMI2 biplot showed compatibility of genotype G12
with Shahl and Zan2, genotypes G2, G3 and G4 with Borol, genotypes G9 and G13 with Khom1 and Khom2 and
genotypes G1 and G8 with Boro2 environments. Based on the simultaneous selection criterion based on average grain
yield and WAASB stability index, genotypes G7, G9, G8, G6, G1 and G3 with the highest WAASBY value were stable
genotypes with high grain yield. Based on the biplot of grain yield versus weighted average absolute scores (WAASB),
genotypes G7, G8, and G9 located in the fourth quartile had higher yields than the average yield of genotypes and were
more stable than other genotypes. Finally, based on equal importance for yield and stability, G11 and G4 are stable and
low-yielding genotypes, G6, G7, G8 and G9 are stable and high-yielding genotypes, G1, G3 and G5 are unstable and
high-yielding genotypes, and finally G10, G12, G13, G20 and G2 are unstable and high-yielding genotypes.

Conclusions

Because the WAASBY index incorporates mixed-model analysis wn relevant comp
it appears to provide a more comprehensive assessment of geno bility and ada
evaluated. Based on the WAASBY index, genotypes G9, G7, G8, am@vere ranked first t
and were identified as the most promising genotypes.

nts of genotype performance,
ility than the other indices
ugh fourth, respectively,
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Table 3- Variance of bean experimental error in different environments along with the
Fmax Hartley and Bartlett’s tests to evaluate the uniformity of variances
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Accumulative percentage
of sum of square

250351.14™
1199306.21™
3152809.23™
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837710.93™
523106.94™
320207.07™
221996.51™
202749.29™

192 63174.78

a.}JLoLélg
Residuals

£ 395

904233.19
Total

56.3 56.3
19.6 76
11.6 87.6
6.2 93.9
3.2 97
1.8 98.8
1.2 100

Loyd iy 9 S e o dae i i T
and ™: Significant at 5% and 1% probability levels, respectively.
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Table 6- First to seventh principal components for bean genotypes

o5 3,5as Joladlze g3 adlie  powadlie  o)ka adlie  poy adlie el alie oiia allie
Code Yield PC1 PC2 PC3 PC4 PC5 PC6 PC7
Gl 2651 -19.8 -7.59 -8.04 -7.02 -9.51 2.8 -4.55
G2 2129 -13.2 14.42 -2.05 -3.06 -11.15 -6.88 -9.35
G3 2345 9.2 9.68 9.08 5.05 16.13 -5.74 -8.75
G4 2079 -7.6 7.59 -14.5 8.08 434 -1.7 -5.08
G5 2270 -10.54 3.55 -20.25 -10.46 -4.58 -2.95 6.99
G6 2343 -3.31 7.2 13.94 -10.48 -4.98 -3.98 12.01
G7 3154 -8.79 -15.6 22.78 -14.91 -2.88 -2.56
G8 2737 -13.51 -1.49 -1.73 \ 4.61 21.55 -1.06
G9 2711 -3.16 -21.08 5.28 5.53 5.37
G10 2724 44.21 -19.13 -14.34 -To.57 -1.78 -5.19
G11 1755 0.99 7.48 -8.74 -4.82\ 13.02
G12 2461 34.8 .26 11.17 8.\ -0.57
G13 2143 9.1 7.41 E ‘ -0.28
Borol 2533 19.27 -8.17 -3.03
Boro2 3278 5.62 2.19
Khom1 1995 8. -21.43 6.02
Khom?2 3073 ! 0.16 -9.24
Shahl 1862 31. -0.89 -1.42
Shah2 2932 ‘6 1.42 7.13 4.78
Zanjl 20 ‘73 20.29 7.11 -15.08
Zal 1679 13.93 1.3 10.47 15.78
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based on the AMMI model
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