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Table 1- Genotypes used in stability analysis of grain yield
g opled i} b oy oy e
Genotype Genotype name pedigree Growth
number type
1 C80-4 Shi#4414 [Crow” s “//Kvz/6/1-68-120/5/Gds/4/Anza.. W
2 C81-10 1-27-6275/Cf 1770/5/Ghods/4/Anza/3].. F
3 C82-12 FDL4/Kauz w-F
4 C84-4 Mv17/Zrn F
5 C85-3 Ghk “s “/Bow *“s “//90Zhong87/3/Shiroodi F
6 C85-4 Ghk “s “/Bow *“s “//90Zhong87/3/Shiroodi F
7 C85-7 Gaspard/Attila F
8 C86-6 Yan 7578.128//Chil 2* Star F
9 C84-8(Mihan) Bkt/90-Zhong87 W
10 Alvand CF 1770/1-27-6275 F
W=winter; F=Facultitive
Gl y el ee Jhgya ails 3 Slee (gl 455 =Y Jgu
Table 2- Stability analysis of grain yield by non parametric rank method
95 &ls 3 Slos (uKileo A ) (eSSl 4y uilsls 4y slbre Sl il o
Genotype LSe 55 o) Rank mean Rank variance Rank standard  ag, ol s
Grain yield (t/ha) deviation Rank CV
1 7.12 4.8 5.6 2.36 49.7
2 6.95 45 14.3 3.79 84.1
3 6.46 7.3 5.6 2.36 32,6
4 6.93 6.0 4.7 2.16 36.0
5 6.39 7.5 19.0 4.36 58.1
6 5.92 7.8 4.9 2.22 28.6
7 7.12 55 1.7 1.29 235
8 7.00 5.0 8.7 2.94 58.9
9 7.36 3.8 2.9 1.71 455
10 8.67 3.0 113 3.37 112.2
Mean grain
yield 6.99

o=y 2 s epeiie ST slatsy pelel  paiS Slagads als o Sles (5lly i oY Jguer
Table 3- Grain yield stability analysis of wheat genotypes by univariate analysis methods based

on variance
G 95 Als 8 ySlos oSl shaze il g Ol gt g o S Y 1gsST ol
Genotype Grain yield (t/ha) 093 o Equivalence Solwly
Rommer o° Environmental Rick N
cv Shukla o?
1 7.12 7.08 374 1.566 0.202
2 6.95 0.99 14.3 9.444 3.485
3 6.46 4.56 33.0 1.020 -0.025
4 6.93 2.44 22.6 0.840 -0.100
5 6.39 11.94 541 6.145 2.110
6 5.92 5.80 40.7 3.586 1.044
7 7.12 5.20 321 0.251 -0.345
8 7.00 6.53 36.5 2.179 0.458
9 7.36 3.39 25.0 0.323 -0.315
10 8.67 4.44 24.3 7.052 2.488

Mean grain yield 6.99
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Ob pa5 slacaisis ol g ails o Sles gl Glojo (i3S -F Joua
Table 4- Simultaneous selection methods for grain yield and stability of bread wheat genotypes

. i ) ) g - ity SRS
e . ofdes 4y Golwl ¢l 3 Sloc o] PSR N
ailo o Slos i L ] Syl > *
genotype L Yield rank Stability Correction oo o Yied and
Grain yield rate of yield c g Stability stability
(t/ha) orrecte variance
rank rank effect
1 7.12 8 0 1 9 0.202ns 18
2 6.95 5 0 -1 4 3.485ns 8
3 6.46 3 0 -1 2 -0.025ns 4
4 6.93 4 0 -1 3 -0.100ns 6
5 6.39 2 0 -1 1 2.110ns 2
6 5.92 1 -2 -1 0 1.044+ -2
7 7.12 7 0 1 8 -0.345ns 16
8 7.00 6 0 1 7 0.458ns 14
9 7.36 9 0 1 10 -0.315ns 20
10 8.67 10 -8 2 12 2.488** 16
Meap grain 6.99
yield

Jogoeye s Voo Vo 0 Jzl ok jo o pixe o A NS g+
*, ** + and ns: significant at 5%, 1%, 10% probability levels and non-significant respectively

Joly 5 Dbl (Goe 55 gy & oS Slacedsss ails o Sles (g luly (bl 5o -0 Jgu
Table 5- Stability variance analysis of grain yield in wheat genotypes by Eberhart and Russell

method
Ol i @b @ol3l azy0 laypo g gozro lay o (koo F-value
SOV df SS MS

Total 5 39 176.22

Genotype gl 9 19.09 212 2.67 ns
Env+(Env*g) Lot (busox i g55) 30 157.13 5.23 6.53**
Env(linear) (b5 ) apxo 1 124.72 124.72 155.9**
G*Env(linear) (b)) bamoxcad o 9 16.48 1.83 2.3ns
Devition from regression g 55y 31 Byl 20 15.92 0.8 1.33ns
Genotypel Vouisi) 2 0.53 0.26 0.44ns
Genotype2 Yl 2 2.25 1.12 1.86ns
Genotype3 Yoo 2 1.02 0.51 0.84ns
Genotype4 Fouis 2 0.12 0.06 0.1ns
Genotype5 dowisil 2 0.22 0.11 0.18ns
Genotype6 P il 2 3.55 1.77 2.94+
Genotype7 Vo) 2 0.08 0.04 0.07ns
Genotype8 Aol 2 1.69 0.84 1.4ns
Genotype9 Qi) 2 0.18 0.09 0.15ns
Genotypel0 Voo 2 6.28 3.14 5.21%*
Pooled Error ol plésl glas 72 43.416 0.603

Jogmeye g Voo Vo 0 il zahu jo s pe o3 S NS g+ e ok
*, ** + and ns: significant at 5%, 1%, 10% probability levels and non-significant respectively
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Table 6- Stability parameters of Eberhart and Russell method for grain yield of wheat genotypes

G 93 S fdos (il gmiaslyy (ld (a5 g O 553 5 Szl il 5lg SRR g pid
Genotype Mean grain Regression coef. of Finally and Dev. variance from R’
yield Wilkinson regression
1 212 0.988 0.155 0.963
2 6.95 0.493 4,721 0.243
3 6.46 0.962 0.465 0.888
4 6.93 0.992 0.103 0.975
5 6.39 0.997 0.038 0.991
6 5.92 0.892 1.272 0.694
7 7.12 0.997 0.034 0.992
8 7.00 0.956 0.537 0.871
9 7.36 0.991 0.113 0.973
10 8.67 0.727 2.940 0.293
Mean grain yield 6.99

il Lme¥ j0 )b pasS slacwssss ails o,Sles sl AMMI Jow (il )lg 4525V Jgos

Table 7- Analysis of variance for grain yield in bread wheat genotypes by AMMI model

Ol @l @olil 4z Olasyo g gomo Ola yo (il SS
S.0.v df SS MS
Genotype i 935 9 57.3 6.36** 10.84
Environment buso 3 374.2 124.73** 70.77
Treatment Slows 39 528.7 13.56**
Block Sobs 8 113 1.41*
o i 95 Joliko 31 27 97.2 3.6%* 18.39
Genotype*environment
IPCA; 11 59.5 5.41% 61.21
IPCA; 9 23.8 2.64** 24.49
Residual ouiloudl 7 13.9 1.99**
Error oluis! 72 43.4 0.6
Total Js 119 583.4 - -

S goe BBl pas 9 7 0 Jizl ol jo o pixe B aimsylis cod 5 4y NS g s
*, ** and ns: significant at 5%, 1% probability level and non-significant respectively
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Table 8- ASV values of AMMI stability and the first and second principal values in bread wheat
genotypes for grain yield

St ~ oS5 IPCA
genotype b O;JM oo ' IPCA, ASV
Grain yield (t/ha)
1 7.12 -0.451 0.244 0.810
2 6.95 1.271 0.891 2.455
3 6.46 0.104 0.306 0.510
4 6.93 0.390 -0.072 0.627
5 6.39 -1.115 -0.207 1.793
6 5.92 -0.477 0.071 0.763
7 7.12 -0.137 -0.229 0.422
8 7.00 -0.575 0.429 1.135
9 7.36 0.211 -0.190 0.449
10 8.67 0.779 -1.242 2.318
Mean grain yield 6.99

Scatter plot (Total - 86.50%)

PC2 - 26.54%

PC1 - 59.96%

Senctype scores
Environmeant scores
Conwvex hull

+X

GGE biplot 55, bl (b puiS slocesisiy sl ) S
Figure 1- Stability of wheat genotypes by GGE biplot method
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Figure 2- Diagram of mean grain yield and stability of genotypes
Comparison biplot (Total - 86.50%)

&

PC2 - 26.54%

PC1 - 59.96%

Genotype scores
Environment scores

oG

GGE biplot g, 5 eslizsl b Jlows! Lawoe 5 JT ool g cpens = ¥ S5
Figure 3- Identification of ideal genotypes and environments by GGE biplot method
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Abstract

This study was conducted to determine the yield stability of 10 cold region bread wheat
genotypes, using a randomized complete block design with 3 replications for 4 years (2009-
2013) at the Agricultural and Natural Resources Research Center of East Azerbaijan, Iran.
Combined analysis of variance showed significant differences (p<%1) among genotypes,
environments and their interactions (GXE). Thus, stability analyses were carried out using
non- parametric rank, environmental Roemer variance, environmental CV, Wrick’s
ecovalence, stability variance of Shukla, Eberhurt and Russell, Penthus coefficient of
determination, simultaneous selection, AMMI and GCE biplot methods. Results of stability
analyses through different methods showed that Mihan cultivar, promising lines of 7
(Gaspard/Attila) and 1 (Shi#4414 /Crow” s “//Kvz/6/1-68-120/5/Gds/4/Anza) with 7.36 , 7.12
and 7.12 t/ha respectively were the most stable and high yielding genotypes and thus can be
cultivated in East Azerbaijan and some other similar climatic conditions. Among different
methods of stability analyses, simultaneous selection was problematic in introducing stable
and high potential genotypes, because it introduces mainly the cultivars with highest yields as
stable ones. Environmental Roemer variance and environmental CV, also, introduce the
cultivars with lowest yields as stable ones.

Key words: Adaptability, AMMI analysis, GGE biplot, Wheat.
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