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Studying the nature of the genotypexenvironment interaction provides the possibility of
identifying stable and compatible genotypes for breeders, and it has always been one of the
important issues in the production and release of new stable and high-yield cultivars in
breeding projects. The current research was conducted with the aim of identifying the response
of genotypes in each of the studied areas, based on AMMI and GGE biplot models and better
understanding of the genotypexenvironment interaction and determining the level of public
and private stability of cultivars. Twenty facultative and winter wheat genotypes were
cultivated and evaluated in nine regions (18 environments) during the two crop years of 2017
to 2019 in a randomized complete block design with three replications. In order to analyze the
compatibility and stability of genotypes, AMMI and GGE biplot models were used. The
results of AMMI analysis showed that the main effect of genotype, genotypexenvironment
interaction effect and the first six principal components were significant at the 1% probability
level. The first and second principal components explained about 51% of the sum of squares
of the genotypexenvironment interaction effect. Based on SSIASV and SSIWAAS
simultaneous selection indices, genotypes G13, G1, G3, G2, G6, G16, and G7 were identified
as the best genotypes. Biplot analysis showed that the genotypes G1, G3, and G6 with average
yield had the highest general stability compared to other genotypes. None of the genotypes
can be considered as desirable genotypes that have high average yield and high yield stability,
but genotype G16 and in the next stage the genotypes G1 and G13 were close to the ideal
genotype. Polygon biplot model divided environments into two environmental groups (macro
environment) and genotypes into four groups. The first environmental group included Karl,
Kar2, Qazl, Qaz2, Haml, Ham2, Mia2, Egl1, Jol2, Ard2, and Aral environments, with G16,
G17, and G4 genotypes having the highest yield. The second environmental group included
Mas1, Mas2, Mial, Ardl, Jol1, Aral, and Egl2 environments, and in this macro environment
G2, G11, G7, and G12 genotypes had the highest yield. Finally, the examination of the
relationships among the environments showed a very high correlation among the investigated
environments, which indicated the similar behavior of the genotypes in the most of the tested
environments.
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Digree of Percentage change from
SOV. frgedom Sum of square Mean square the total gum of gquares
Environment 17 1004.84 59.11**
Environment x Replication 36 86.78 2.41
Genotype 19 125.88 6.63**
Environment x Genotype 323 463.76 1.43**
IPCA 1 35 133.23 3.81** 28.7
IPCA 2 33 102.99 3.12** 22.2
IPCA 3 31 63.66 2.05** 13.7
IPCA 4 29 44.56 1.54** 9.6
IPCAS 27 32.68 1.21** 7
IPCA 6 25 22.71 0.91** 4.9
Noise 143 63.9 0.447 13.9
Residual 684 390.01 0.57
Total 1401 2535.04 1.8
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Genotype  Yield  IPCAL  IPCA2 IPCA3 IPCA4 IPCA5 IPCA6 rY ASV  rAsv ASSS\'/ WAAS  rWAAS WS‘AF/LS
Gl 7298 -007 039 -038 052 -023 -002 11 0399 3 14 0263 3 14
G2 7.661 0.62 0.05 -0.26 0.23 -0.41 -0.27 4 0.799 11 15 0.333 6 10
G3 7282 .02 026 002 -08 019 01 12 0263 2 14 0198 2 14
G4 7.685 -0.95 -0.69 -0.24 -0.33 -0.31 -0.21 1 1411 18 19 0.606 17 18
G5 7371 -055 -072 02 026 032 043 8 1012 15 23 048 14 22
G6 7222 018 001 -011 043 016 021 15 023 1 16 0.151 1 16
G7 7.534 0.6 0.53 -0.1 0.35 -0.27 0.19 5 0.937 12 17 0.423 11 16
G8 6885 -053 024 079 -01 028 -072 18 0723 10 28 0438 12 30
G9 7.16 -0.65 -0.9 0.69 -0.04 0.33 0.07 16 1235 17 33 0.595 16 32
G10 7077 -032 057 003 035 -047 09 17 0707 8 25 0388 9 26
G11 7.356 1.15 -0.33 0.72 0.22 0.18 0.1 9 1.526 19 28 0.629 18 27
Gl2 7478 081  -031 047 028 003 -045 6 1085 16 22 0481 15 21
GI13 7392 028 0.4 03 -068 015 -025 7 0544 5 12 0347 7 14
Gl4 7.251 0.39 -0.44 -0.03 -0.31 0.18 0.45 14 0671 7 21 0.323 5 19
G15 6.44 0.59 -0.64 -1.31 0.12 0.39 -046 20 0.991 13 33 0.639 19 39
Gl16 7.678 -0.48 -0.79 0.06 0.18 0.01 0.06 2 1.003 14 16 0.398 10 12
G17 7671 095 093 007 079 08 034 3 1542 20 23 0743 20 23
G18 7276 026 048 041 -021 007 016 13 058 6 19 0313 4 17
G19 7.317 -0.35 0.56 -0.61 -0.4 -0.55 -0.29 10 0.721 9 19 0.464 13 23
G20 6.469 -0.03 0.41 -0.3 -0.77 1.04 0.32 19 0.409 4 23 0.351 8 27
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Environment  Yield  IPCAL IPCA2 IPCA3 IPCA4 IPCAS IPCA6 — Sdeczte‘j Geno;y b -
Aral 7247 0447 0808 0743 079  -0594 0606 Gz _ GIL Gz _ G7
Araz 7005  -0.056 0403  -008 0181  -0046 0161 G4  GI7  GI6 G2
Ardl 8395 0481 0305 0822 0294 0479 0389 G2 Gl  G7  GI2
Ard2 8058 0174 -0.234 1243 -0722 0179 029 G2  G7  Gl2  Gl6
Eqll 627 0062 -0.365 -0575 -002 -0102 009 G4 GI7 GI6 G2
Eql2 6008 011  -0084 0352 -0366 027 0328 G2 G G7 G4
Ham1 803  -036 137 0109 035 -0587 013 G4  GI7  GI6 G5
Ham2 5998 0029 055  -019 -0232 0753 0518 G2 G4  GI6  G7
Jol1 8806 0487 -0502 0253 0129 0111 -0031 G2  GII  Gl2  G7
Jol2 8227 -0.124 0699 -0318 -0216 0012 -0183 G4  GI7 GI6 G2
Karl 8413  -0199 -0.327 0808 0281 -0777 0204 G4  GI7 GI6 G2
Kar2 7364 -1934 -0633 0179 0355 0321 0137 G4  GI7 GI6 G5
Mas1 6337 061 -0741 0339 0627 0153 0082 Gl G2 G2  G7
Mas2 5948 0736 0243 -0438 051 0619 0426 Gl G2 G2  G7
Mial 7079 0784 0232 0082 0227 -0672 047 Gl G2 G2  G7
Mia2 6621 -0576 0309 0406 0081 -0294 0258 G4  GI7 GI6 G5
Qazl 8814 -0.338 0274 0174 -1072 0129 -0675 G4  GI7  GI6 G5
Qaz2 8528  -0209 -0.698  -0.607 0385 003 0832 G4 _ G17 _ GI6 G5
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Mean vs. Stability
Scaling = 0, Centering = 2, SWP=1
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Which-won-where view of the GGE biplot
Scaling = 0, Centering = 2, SWF = 3
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Discriminativeness vs. representativeness
Scaling = 0, Centering =2, SWP =3
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Ranking Genotypes
Scaling = 0, Centering =2, SVP =2
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