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i g} Genotype  Growth  Introduction i g} Genotype  Growth  Introduction
Genotype name type year Genotype name type year
number number

1 Alamout W 1374 11 Marvdasht S 1387

2 Azadi W 1358 12 MV-17 W 1372

3 Bahar S 1387 13 Navid F 1369

4 Bezostaya W 1384 14 Niknejad S 1374

5 Chamran S 1376 15 Pishtaz S 1381

6 Falat S 1369 16 Shahryar w 1381

7 Gods F 1368 17 Shiraz S 1381

8 Kargj1l S 1352 18 Tajan S 1374

9 Karg3 W 1355 19 Tous F 1381

10 M ahdavi F 1374 20 Zarrin F 1374

Sl o yuiie S5 g glad; (g5l et Ghsy 4 alls o Slee gyl 45 -V Joaer
Table 2- Stability analysis of grain yield by non parametric rank method

sl s g el s Gl 0 it ST
oSl Sie odbls cups byl s olsls
- Srles o7 - ay Olpdd e Sy ¥lgest sl
N «lo ) K ; o Equivalence s
genotype 55 Rank Ran e 709 Environmental Rick -
: variance Rank  Rommer I Shukla
yied - men cV 2 v 2
(t/ha) o o
1 6.21 11.3 83.3 55 8.01 45.6 3.73 1.198
2 6.83 8.5 15 45.6 3.33 26.7 1.04 0.199
3 7.27 5.0 4.0 40.0 491 30.5 0.63 0.048
4 6.54 11.5 41.7 56.1 3.12 27.0 7.69 2.662
5 6.11 10.0 48.7 69.8 5.24 375 2.52 0.748
6 6.23 11.0 38.0 56.0 1.47 195 354 1.127
7 7.95 5.0 45.3 134.7 3.83 24.6 6.28 2.141
8 5.82 14.3 21.6 32.6 6.57 44.0 1.36 0.318
9 5.62 12.8 71.6 66.4 8.61 52.2 5.37 1.806
10 7.13 5.0 10.0 63.2 351 26.3 1.42 0.341
11 6.95 6.8 16.9 60.9 155 17.9 2.46 0.726
12 5.37 16.5 3.7 11.6 2.97 32.1 0.54 0.015
13 6.35 9.8 25.6 519 1.93 219 2.80 0.851
14 5.99 115 32.3 494 4.05 33.6 2.72 0.823
15 6.01 12.3 329 46.8 6.34 419 3.91 1.265
16 7.16 9.3 46.9 74.0 11.39 47.1 8.17 2.842
17 6.17 125 37.7 49.1 2.73 26.8 2.35 0.684
18 5.38 15.8 22.3 29.9 3.46 34.6 1.73 0.457
19 5.68 135 19.7 32.8 3.69 33.8 122 0.266
20 6.77 8.0 22.7 59.5 6.00 36.2 3.63 1.158
Mean
grain 6.38

yield
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Table 3- Simultaneous sel ection methods for grain yield and stability of bread wheat

genotypes
» ) -, plgs 1
oSilkse ik T olsls Ol o g5 ,5los
95 alsoySlas  Sflasag, NS . Sslwly Sl Sl
Genotype  Grainyied YieldRank Coedion e Sability  Stbility  yiedand
(t/ha) 0 rgrl1k Corrected  ygriance rate stability
rank effect
1 6.21 10 -1 9 1.198ns 0 18
2 6.83 15 1 16 0.199ns 0 32
3 7.27 19 1 20 0.048ns 0 40
4 6.54 13 1 14 2.662* -4 24
5 6.11 8 -1 7 0.748ns 0 14
6 6.23 11 -1 10 1.127ns 0 20
7 7.95 20 2 22 2.141* -4 40
8 5.82 5 -1 4 0.318ns 0 8
9 5.62 3 -1 2 1.806+ -2 2
10 7.13 17 1 18 0.341ns 0 36
11 6.95 16 1 17 0.726ns 0 34
12 5.37 1 -1 0 0.015ns 0 0
13 6.35 12 -1 11 0.851ns 0 22
14 5.99 6 -1 5 0.823ns 0 10
15 6.01 7 -1 6 1.265+ -2 10
16 7.16 18 1 19 2.842ns 0 38
17 6.17 9 -1 8 0.684ns 0 16
18 5.38 2 1 3 0.457ns 0 6
19 5.68 4 -1 3 0.266ns 0 6
20 6.77 14 1 15 1.158+ -2 28
Mean grain
s 6.38
Mot s Voo Vo 0 Jleaxl zakaw 1o o g o3 4 NS g+ i e

*,** +and ns: significant at 5%, 1%, 10% probability levels and non-significant respectively
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Table 4- Stability variance analysis of grain yield in wheat genotypes by Eberhart and

Russall method
Ol 2ilio &ol3T a0 Egome Sl F-Value
SOV df ol po ilag yo
SS MS
Totd 5 79 176.22 - i
Genotype 55 19 19.09 1.89 181*
Env+(Env*g) e (bgmox o 5) 60 157.13 2.62 2.50*
Env(linear) ( b ) o 1 124.72 124.72 118.78**
G*Env(linear) () bumox casisis 19 16.48 112 1.06ns
Devition from regression g5y 3 Byl 40 15.92 1.05
Genotypel Yed$l 2 1.61 0.81 1.22ns
Genotype2 Youigy 2 0.96 0.48 0.73ns
Genotype3 Yoigl 2 0.37 0.18 0.28ns
Genotyped Fouig 2 5.77 2.89 4.36*
Genotype> dowigy 2 2.38 1.19 1.8ns
Genotype6 Fodigs 2 1.27 0.64 0.96ns
Genotype? Veuiel 2 5.56 2.78 4.2
Genotyped Aoy 2 0.01 0 0.01ns
Genotype9 Yedgy 2 3.18 1.59 2.4n+
Genotypel0 Rt 135 0.68 1.02ns
Genotypel NWeuisy 2 0.76 0.38 0.57ns
Genotype2 Wewis3 2 0.41 0.2 0.31ns
Genotype3 Weisl 2 14 0.7 1.06ns
Genotype4 Weuisis 2 2.68 1.34 2.02ns
Genotype5 Voodgl 2 347 1.74 2.62+
Genotypeb Vgl 2 2.77 1.38 2.09ns
Genotype? Wewigy 2 1.78 0.89 1.35ns
Genotyped Wesisy 2 1.63 0.81 1.23ns
Genotype9d Mewisll 2 1.2 0.6 0.9ns
Genotypel0 Veeudg 2 3.32 1.66 251+
Pooled Error ous pléol slas 152 100.624 0.662 1.22
Jogmeye g Voo Vo 0 il zahu jo s pe oS 5 NS g+ e ok

* ** + and ns: significant at 5%, 1%, 10% probability levels and non-significant respectively
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Table 5- Stability parameters of Eberhart and Russell method for grain yield of wheat
genotypes
B 0T Gl ity 5

w95 S des Sl o 095 ) S

genotype Grainyield Regressioncoef. of 1y | ~iance from w’;ﬂ
Finaly and rearession R
Wilkinson eores
1 6.21 0.966 0.361 0.899
2 6.83 0.951 0.517 0.856
3 7.27 0.987 0.134 0.963
4 6.54 0.619 3.313 0.076
5 6.11 0.921 0.813 0.773
6 6.23 0.844 1.549 0.568
7 7.95 0.718 2.604 0.274
8 5.82 1.000 0.003 0.999
9 5.62 0.936 0.662 0.815
10 7.13 0.933 0.692 0.807
11 6.95 0.915 0.873 0.756
12 5.37 0.977 0.245 0.932
13 6.35 0.871 1.297 0.638
14 5.99 0.883 1.187 0.669
15 6.01 0.904 0.982 0.726
16 7.16 0.959 0.435 0.879
17 6.17 0.884 1.172 0.673
18 5.38 0.918 0.843 0.765
19 5.68 0.944 0.582 0.838
20 6.77 0.903 0.991 0.723
Mean grainyield:  6.38

liee et b b pasS slacuissy als o See sl AMMI Jow il )lg 45258 Jgos
Table 6- Analysis of variance for grain yield in bread wheat genotypes by AMMI model

Ol @l @oll 4z Olaspo £ gozmo Ola yo (il SS
S.oV df SS MS

Genotype e 935 19 108 5.68** 11.46%

Environment Lo 3 645.1 215.04** 68.45%
Treatment Sl 79 942.4 11.93** -
Block Sl 8 51 0.64ns -

Suzox i 935 Jsliio 451 57 189.3 3.32** 20.09%

Genotype* environment

IPCA; 21 98.6 4.69** 52.09%

IPCA, 19 52.1 2.74%* 27.52%

Residua ouilondly 17 38.6 2.27** 20.39%
Error ol 152 100.7 0.66 -
Total Js 239 1048.1 429 -

S ge Bl pas 9 1) ozl mhaw jo o pixe BN saimoylis o3 5 4 NS g e
** and ns: significant at 1% probability level and non-significant respectively
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Table 7- ASV values of AMMI stability and the first and second principal valuesin bread

wheat genotypes for grain yield
'y 35os rilee IPCA, IPCA, ASV
genotype Grain yield (t/ha)
1 6.21 0.783 0.186 1.107
2 6.83 0.008 0.432 0.594
3 7.27 0.147 0.320 0.484
4 6.54 -1.138 0.108 1573
5 6.11 -0.128 -0.609 0.856
6 6.23 -0.733 -0.262 1.071
7 7.95 -0.620 0.986 1.602
8 5.82 0.280 0.071 0.398
9 5.62 0.666 -0.720 1.350
10 7.13 0.274 0.163 0.438
11 6.95 -0.628 -0.068 0.868
12 537 0.013 -0.295 0.406
13 6.35 0.061 -0.099 0.160
14 5.99 0.420 -0.415 0.812
15 6.01 -0.395 -0.130 0.572
16 7.16 0.874 0.804 1.634
17 6.17 -0.592 0.276 0.899
18 5.38 0.013 -0.632 0.870
19 5.68 0.050 -0.533 0.737
20 6.77 0.646 0.419 1.059
Mean grain yield 6.38

Ranking biplot (Total - 83.28%) Scatter plot (Total - 83.28%)
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Figure 2- Diagram of mean grain yield and stability , ,GGE biplot s,
of genotypes Figure 1- Stahility of wheat genotypes by GGE

biplot method
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Figure 3- Identification of ideal genotypes and environments by GGE biplot method
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Abstract

Due to genotypexenvironmental interaction, seed yields of genotypes are usualy
evaluated in broad range of environmental conditions to obtain efficient information
concering cultivar selection and introduction. For this purpose, an experiment was
conducted based on RCBD with three replications, using 20 bread wheat cultivars to
study seed yield stability of cultivars introduced during the past several years to cold,
and moderate areas of Iran. This experiment was carried out at the Agriculture Research
Station of Islamic Azad University, Tabriz branch during 2009-2012, for 4 years.
Because of significant genotypexenvironmental interaction, stability analysis was
performed by all possible methods to obtain stable and high potentia cultivars. The
result of stability analysis showed non parametricc, AMMI, GGE biplot and
simultaneous selection stability methods introduce lower, high, and higher yielding
cultivars to be stable. On basis of all stability methods, Bahar (spring type introduced in
2008), Mahdavi (facultative type released in 1995), and Azadi cultivar (winter type
introduced in 1989) respectively with 7.27, 7.13 and 6.88 (t/ha grain yield) were stable
and were highly potential cultivars among other cultivars. These cultivars could be
introduced to researchers as stable cultivars to be used as parental ones in breeding
programs for production of highly stable and seed yielding lines.
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