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ABSTRACT

The existence of genotype x environment interaction necessiate the assessment of genotypes yields in wide range of
environmental conditions, so that obtained information could increase their selection and introduction efficiency. In this
study to determine the yield stability and analysis of genotype x environment interaction pattern, 66 mutant lines of rice with
5 check cultivars were evaluated using a randomized block design with three replications for three years (2012-2014).
Analysis of additive main effects (analysis of variance) and multiplicative interaction effects (principal components analysis)
revealed that the effects of genotype, year, and interaction between of them were highly significant. Total interaction effect
was divided into one significant interaction principal component at 5% probability level and residual (noise) via AMMI
model. The first principal component explained 57.57% of the total variation. Biplot of the first principal component and
mean yields (AMMI,; model) for evaluated genotypes and environments (years) revealed that high yielding genotypes of
G7, G41 and G69 with the least genotype x environment interaction effect were more stable genotypes and G63, G20 and
G33 with yield lower than average recognized as unstable genotypes.
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Table 1. Properties of plant materials studied in this review

Parent/Gamma Dose (Gray/s) Mutant Line Code Parent/Gamma Dose (Gray/s) Mutant Line Code
Salari/200 65-M10-8-1-1 G34 Hasan-Saraie/100 1-M10-4-1 Gl
Hasan-Saraie/100 31-M10-9-1 G35 Hasan-Saraie/100 2-M10-4-2 G2
Hasan-Saraie/100 32-M10-9-1-1 G36 Hasan-Saraie/100 3-M10-4-3 G3
Hasan-Saraie/100 33-M10-9-1-2 G37 Hasan-Saraie/100 4-M10-4--3-1 G4
Hasan-Saraie/100 34-M10-9-1-3 G38 Hasan-Saraie/100 5-M10-4-4 G5
Hasan-Saraie/100 35-M10-9-1-4 G39 Hasan-Saraie/100 6-M10-4-5 G6
Hasan-Saraie/100 36-M10-9-1-5 G40 Hasan-Saraie/100 7-M10-4-6 G7
Hasan-Saraie/100 37-M10-9-2 G41 Salari/300 8-M10-5-1 G8
Hasan-Saraie/100 38-M10-9-3 G42 SangeJou/200 9-M10-6-1 G9
Hasan-Saraie/100 39-M10-9-3-1 G43 SangeJou/300 10-M10-7-1 G10
Hasan-Saraie/100 40-M10-9-3-2 G44 SangeJou/300 69-M10-7-1-1 Gl1
Hasan-Saraie/100 41-M10-9-4 G45 SangeJou/300 11-M10-7-2 G12
Hasan-Saraie/100 42-M10-9-5 G46 SangeJou/300 12-M10-7-3 G13
Hasan-Saraie/100 43-M10-9-6 G47 SangeJou/300 13-M10-7-4 Gl4
Hasan-Saraie/100 44-M10-9-7 G48 SangeJou/300 14-M10-7-4-1 G15
Hasan-Saraie/100 45-M10-9-7-1 G49 SangeJou/300 15-M10-7-5 G16
Hasan-Saraie/100 46-M10-9-8 G50 SangeJou/300 16-M10-7-6 G17
Hasan-Saraie/100 47-M10-9-9 G51 SangeJou/300 17-M10-7-6-1 G18
SangeJou/100 48-M10-10-1 G52 SangeJou/300 67-M10-7-6-1-1 G19
SangeJou/300 49-M10-11-1 G53 SangeJou/300 18-M10-7-7 G20
SangeJou/300 50-M10-11-2 G54 SangeJou/300 19-M10-7-7-1 G21
SangeJou/300 51-M10-11-3 G55 SangeJou/300 20-M10-7-7-2 G22
SangeJou/300 52-M10-11-4 G56 SangeJou/300 21-M10-7-7-3 G23
SangeJou/300 53-M10-11-5 G57 SangeJou/300 22-M10-7-7-4 G24
SangeJou/300 54-M10-11-6 G58 SangeJou/300 23-M10-7-7-5 G25
SangeJou/300 55-M10-11-7 G59 SangeJou/300 24-M10-7-8 G26
SangeJou/300 56-M10-11-8 G60 SangeJou/300 25-M10-7-8-1 G27
SangeJou/300 57-M10-11-9 G61 SangeJou/300 68-M10-7-8-1-1 G28
SangeJou/300 58-M10-11-10 G62 SangeJou/300 26-M10-7-9 G29
SangeJou/300 59-M10-11-10-1 G63 SangeJou/300 27-M10-7-10 G30
SangeJou/300 60-M10-11-11 G64 SangeJou/300 28-M10-7-11 G31
SangeJou/300 66-M10-11-11-1 G65 SangeJou/300 29-M10-7-12 G32
SangeJou/300 61-M10-11-12 G66 Salari/200 30-M10-8-1 G33
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Table 2. AMMI analysis for rice studied genotypes in different years

S.0v df Sum of square Percentage Sum of square Mean of squar

Total 638 328.8 - -

Treat 212 193.9 - 0.915"
Genotype 70 99.6 51.27 1427
Environment (Year) 2 40.8 21.4 20.38"
Block/Year 6 5.0 2.58 0.835"

G * Year 140 535 27.59 0.382"
IPCA1L 71 30.8 57.7 0.433"
Residual (Noise) 69 22.7 42.43 0.329"°
Integrated error 420 130.0 - 0.309

n.s, *, **: non-significant and significant at the 5% and 1%, respectively
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Table 3. Grain yield and IPCA1 amount of rice studied of genotypes

Genotype Code IPCAL Yield (t/ha) Genotype Code IPCAL Yield (t/ha)
Gl -0.002 2.72 G37 -0.292 2.74
G2 0.028 3.07 G38 -0.033 2.87
G3 -0.223 2.77 G39 0.104 3.20
G4 -0.119 2.78 G40 -0.035 3.05
G5 0.109 3.34 G41 0.016 3.39
G6 -0.280 3.16 G42 0.157 3.17
G7 0.020 3.43 G43 -0.180 2.59
G8 0.068 2.99 G44 -0.127 311
G9 0.178 2.88 G45 0.147 3.10
G10 0.232 3.26 G46 0.282 3.05
G11 -0.045 2.67 G47 0.016 311
G12 0.420 3.13 G48 -0.149 3.21
G13 0.044 2.96 G49 0.154 2.84
G14 -0.167 2.83 G50 0.047 2.94
G15 -0.135 2.69 G51 0.022 2.86
G16 0.145 2.81 G52 0.125 3.23
G17 0.092 3.10 G53 0.083 2.76
G18 0.183 2.78 G54 0.011 3.02
G19 0.035 3.07 G55 -0.165 3.01
G20 0.307 2.63 G56 0.249 3.24
G21 -0.109 2.85 G57 -0.207 293
G22 -0.145 2.94 G58 -0.425 3.05
G23 0.073 2.57 G59 0.133 3.20
G24 -0.205 3.14 G60 0.516 3.23
G25 -0.085 217 G61 0.276 3.08
G26 0.181 3.25 G62 0.255 3.44
G27 0.175 3.22 G63 -0.300 2.57
G28 -0.080 281 G64 -0.102 2.54
G29 0.326 2.94 G65 0.035 2.95
G30 -0.236 311 G66 -0.077 3.47
G31 0.180 3.01 G67 -0.180 3.30
G32 0.224 2.84 G68 -0.063 3.27
G33 0.431 2.66 G69 -0.024 3.46
G34 0.019 297 G70 -0.463 3.47
G35 -0.229 3.08 G71 -0.360 3.54
G36 -0.184 2.51 - - -

0.6
0.4
E 0.2
)
5 0.0
=]
0.2
0.4
0.6 i
24 2.6 2.8 3.0 32 34 36

Mean yield (t ha™!)
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Figurel. Biplot of genotypes and year means and the first principal component values (AMMI; model)
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