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Table 1. List of evaluated pinto bean lines
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ROW Abbreviation sign Line Code
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1 G1 COS16(Control)
2 G2 KBC-22103
3 G3 KBC-23120
4 G4 KBC-22125
5 G5 Ks-21383
6 G6 Ghaffar(Control)
7 G7 KBC-22136
8 G8 KBC-21136
9 G9 KBC-22136
10 G10 KBC-22127
11 G11 Ks-21214
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Table 2. Combined analysis of variance of grain yield for 11 bean genotypes evaluated in 4 experimental

environments
Percentage of total sum of Mean of square sum of square Degree of SOV,
square freedom
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**_*: Significant in 0.01% and 0.05% respectively
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Table 3. Mean grain yield and stability statistics for 11 bean genotypes in the studied environments

Plaisted Coefficient of Regression  Regression Shukla's Equivalen Environmental Grain
Plaisted and environmental aress gressio stability quivaence onmenta ra Genotype
. Deviation coefficient - wricke variance yield
Peterson variation variance
5 . 2y by, Sy s el ys o<y ol L ! gt
o O 9 ke 095 O9e)S) W s)luk o e by 4b oS =
136262.9 224553.7 8.12 14567.9 -0.24 296089.77 767791.06 245015 2530.39 Gl
142866.2 194839.1 25.71 40335.7 1.86 230057.31 605811.4 703508 3004.65 G2
160522.6 115385.1 17.51 22324.7 0.81 53492.82 172425.83 295742 2185.62 G3
162743.1 105392.7 18.46 15620.8 1.14 31287.54 117921.96 333502 2569.5 G4
156612.1 132982.5 26.54 10009.2 1.68 92598.23 268411.83 458193 2471.35 G5
154945.1 140483.7 12.96 24096.4 0.43 10967.56 309327.46 250033 2225 G6
155831.9 136493.2 34.18 1690 1.8 100399.82 287561.19 586063 2008.98 G7
164495.7 97506.3 233 1144.9 1.39 1376.15 74905.09 265732 2295.31 G8
161384.1 109442.7 11.92 5674 0.52 40287.57 140012.9 369753 1919.35 G9
143216.7 193261.8 34.68 3790.85 2.15 226552.2 597207.92 694524 2370.94 G10
119379.5 300529 15.09 22879.9 -0.53 464923.85 1182301.98 337060 2038.44 G11
Y Jgds el
NP4 NP3 NP2 NP1 Si® Si® Si® S® K,ang_ ronk Gem?t_ype
S 4 ggeme )]
0.62 0.57 0.47 4.25 1.87 6.53 16.33 4.67 13 Gl
0.22 0.41 0.24 3.75 0.56 11 3.58 217 10 G2
0.53 0.36 0.27 1.25 12 2.8 4.67 2.67 12 G3
0.21 0.26 0.21 15 0.5 0.75 2 1.67 4 G4
0.49 0.36 0.29 2.25 1.2 3.97 9.67 3.67 9 G5
0.73 0.45 0.56 2.25 1.82 6 11 4 14 G6
0.76 0.64 0.69 2.25 1.87 3.93 4.92 2.83 16 G7
0.32 0.26 0.21 1 0.87 1.17 2.25 1.83 7 G8
0.8 0.82 1.25 1.75 2 3.6 3 2 14 G9
0.77 0.66 0.5 4 2.08 7.16 14.92 4.83 13 G10
1.04 1.06 0.78 4.75 3.11 10.89 16.33 4.67 20 G11
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Si®: the average absolute rank difference of a genotype in all the tested environments, Si@: the variance between the overall ranks of the tested
environments, Si®: the sum of the absolute deviations for each genotype compared to the average of the ranks, Si®: total Rank squares for each

genotype relative to the mean of ranks, NP1, NP2, NP3, NP4: tenarazo stability parameters based on adjusted means
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Table 4. Average grain yield in two stations and two years
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Figure 1. Graphical display for bean genotypes adapted to the environments studied
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Figure 2. Simultaneous selection for grain yield and stability of barley genotypes in different environments
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Extended Abstract

Introduction and Objective: Existence of genotype x environment interaction for quantitative
traits such as grain yield can limit the selection of superior genotypes for the development of
improved cultivars. In order to calculate the interaction of genotype x environment, breeders
evaluate genotypes in several environments to identify genotypes with high yield and stability.
This experiment was performed to investigate the interaction of genotype in the environment on
11 bean genotypes using parametric and nonparametric methods and GGE bioplot model to
evaluate genotypes and environments, determine the relationship between genotypes and
environments and identify the ideal genotype.

Material and Methods: In this experiment, 9 lines of pinto beans along with Ghaffar cultivars
and Cos16 lines (11 lines in total) were performed in a randomized complete block design with
three replications in order to achieve high yield and marketable bean cultivars. Parametric and
non-parametric methods were used to select stable genotypes with high yield and GGE bioplot
analysis was used to select superior genotypes that are compatible with regional environments.
Results: There was a significant interaction between genotype and environment, indicating
significant differences in the response of genotypes to different environments of the experiment.
In parametric methods G4, G8, G9 and to some extent G2 genotypes and in nonparametric
methods G2, G8, G3, G4 and to some extent G9 genotypes were introduced as stable cultivars.
Biplot analysis showed that G1 genotype in Zanjan in first and Second years and G2 genotype
in Khomein n first and second environments showed the highest yield. G11 and G7 genotypes
with the longest distance to the ATC line had low yield and low yield stability. None of the
genotypes were found to be desirable genotypes with average yield and high yield stability, but
G2 genotype and later, G4 genotype was a short distance from the ideal genotype. None of the
studied environments is close to the ideal environment and therefore none of them can be
considered as representative of environments for genotype segregation.

Results: Zanjan in first and Second years and G2 genotype in Khomein n first and second
environments have the highest yield. No ideal genotypes were observed, but two genotypes, G1
and G4, can be introduced as superior genotypes.
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