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One of the critical stages in plant breeding programs is the genotype-by-
environment interaction and the selection of high-yielding and stable
genotypes. In this research, 20 pure rice lines were evaluated in a
randomized complete block design with three replications over three years
(2020, 2021, and 2022) at the Rice Research Institute of country (Rasht) for
identification of high-yielding and stable genotypes. The analysis of
variance of the main effects of year, genotype, and genotype-by-year
interaction showed significant differences at 1% probability level. The
results of stability analysis using the GGE-biplot method showed that the
first two components described a total of 97.43% of the variation in
genotype and genotype-environment interaction, indicating the validity of
the GGE-biplot method in explaining performance variations of genotypes.
Based on the biplot polygon, lines 9, 19, 2, 6, 3, and 16 were identified as
the most responsive lines. In the genotype-focused scaling diagram, line 9
was the closest to the genotype ideal line. The analysis of other
characteristics of the studied lines revealed that lines 9, 10, and 13 exhibited
shorter maturity time and plant height, along with a more moderate and
desirable cooking quality compared to other lines; therefore, these three
lines are recommended for further experimentation to introduce a new
variety.
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Sum of square proportion (%)

Source of variation df Sum of square ~ Mean square Genotype X year

Genotype . . Other factors
interaction

Year 2 649234.44 324617.22™ 82.57 6.04 11.39

Replication (Year) 6 122090.00 20348.33
Genotype 19 50107031.11 2637212.16™

Genotype x Year 38 3667898.89 96523.65™

Error 114 6134110.00 53807.98

Coefficient of variation (CV %) 5.01
Coefficient of determination (R* %) 89.89

** Significant at 1% probability level.
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Average grain yield

Rice line 2020 2021 2022 Mean (kg.ha™) Variance CV (%)
1 5130.00 5090.00 5363.33 5194.44> 21792.59 2.84
2 4370.00 3853.33 4440.00 4221.11M 102670.37 7.59
3 3246.67 3490.00 3380.00 3372.22i 14848.14 3.61
4 4590.00 4566.67 4853.33 4670.00%f 25344.44 3.40
5 4506.67 4826.67 4983.33 4772.22% 59025.92 5.09
6 3346.67 3443.33 3780.00 3523.33i 51744.44 6.45
7 4920.00 4896.67 4693.33 4836.674 15544.44 2.57
8 4670.00 4943.33 4876.67 4830.004 20311.11 2.95
9 5626.67 5510.00 5446.67 5527.782 8337.03 1.65
10 5196.67 5083.33 4993.33 5091.11% 10381.48 2.00
11 3760.00 4026.67 4256.67 4014.441 61781.48 6.19
12 4446.67 4570.00 4380.00 4465.568° 9292.59 2.15
13 5320.00 5150.00 5043.33 5171.11° 19470.37 2.69
14 4090.00 4496.67 4290.00 4292.22¢h 41348.14 4.73
15 4613.33 4886.67 4913.33 4804.444 27570.37 3.45
16 4420.00 4740.00 4296.67 4485.568 52359.25 5.10
17 4563.33 4856.67 4796.67 4738.894¢ 24014.81 3.27
18 4406.67 4843.33 4506.67 4585.56°f 52337.03 498
19 5050.00 4913.33 5296.67 5086.66 37744.44 3.81
20 4643.33 4866.67 5146.67 4885.56% 63603.70 5.16
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Line Days to Plant height Amylose gel consistency Grain length Cooked grain
heading (cm) content (%) (mm) (mm) length (mm)
1 93.11 114.35 21.33 4.90 6.45 11.28
2 95.00 104.17 20.05 5.98 6.60 12.18
3 96.22 128.89 18.60 3.73 5.60 10.67
4 91.56 111.57 23.27 4.01 5.41 10.87
5 91.56 110.69 23.50 5.49 7.19 12.04
6 98.00 121.06 18.64 432 7.03 12.63
7 91.78 94.82 23.31 3.74 6.03 11.77
8 91.44 112.88 21.56 4.81 7.07 12.31
9 91.67 113.33 22.83 437 6.39 11.96
10 88.33 102.79 23.45 5.67 6.79 11.17
11 94.56 120.41 22.15 5.35 6.02 10.50
12 100.11 117.85 21.00 4.59 6.57 12.02
13 89.56 111.29 21.87 4.44 7.76 13.12
14 96.22 126.25 21.91 3.84 6.79 12.31
15 93.11 114.37 23.65 436 7.31 12.82
16 100.22 123.30 23.56 4.66 5.45 10.64
17 91.56 97.61 22.70 5.02 7.20 12.10
18 96.11 131.23 22.14 4.05 6.95 13.04
19 90.44 109.44 22.17 4.87 6.66 10.84
20 92.22 105.70 23.17 5.34 7.29 11.98
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