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Table 1. Geographical specifications of the experiment areas
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Table 2. Origin and names and code of sunflower varieties studied in the project

Genotype no. Genotype Origin Genotype no. Genotype Origin
Gl Progress Russia G7 SHF81-90 Russia
G2 Gabur Russia G8 Zaria Iran
G3 Zargol Iran G9 Favorite Russia
G4 Armaverski Russia G10 Record Romania
G5 Azargol Iran G11 Lakumka Russia
G6 Master Russia G12 Bulg3 Bulgaria
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Table 3. Simple variance analysis for grain yield of sunflower in five areas

Source of variation Df Karaj Birjand Firooz-Abad Kashmar Arak
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Genotype 1 VA" VY vive Vo
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Table 4. Yield mean comparison by Duncan method with 1% probability in 12 hybrids of sunflower in 5 experiment

regions

Genotype Karaj Birjand Firooz-Abad Kashmar Arak
GI y/vsY /AP V/AYC /A Y/v\P
G2 £/ v y/ay™ y/¥a" ¥y
G3 YN v/vs? y/as™ /o5 vioy®
G4 v/ Y/va™ v/5¢° vy v/re®
G5 ¥/55% y/A® y/¥a” Y/ AT
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Table 5. Variance analysis base AMMI method for grain yield of sunflower genotypes in five areas

Source of variation Df Sum of square Mean square % Explained %Accumulated
s\, (Block) Y O/AD y/ay™
Lass (Environment) ¥ vEI¥ N
<ig35 (Genotype) AN ¥/va v
x555j% bapee(GXE) £F YYD oIy
IPCAL VF WA T ov/¥E av/¥¥
IPCA2 Y /20 e YY/A¥ A-IYA
IPCA3 Ve /.4 -5 WY ay/a0
A
uﬂfé’?}ir) Y/ oIV A0 Voo
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() s YYIvY
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Table 6. The first and second interaction main factors value and genotypes and environments ranking according to
AMMI stability statistic

Genotype/Environment IPCA1 IPCA2 ASV Rank (ASV)
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Table 7. The results of stability parameters method on grain yield trait in 12 hybrids of sunflower at 5 experimental

regions

Genotype S cVv w? 5 [ S R?
Gl [e5A WY Y b N [ -5
G2 ¥0 Y JAY Nini YA AR i)
G3 -Nov A Y —[\Y A% N2 NN}
G4 <oy VYA /oA ALY ¥y I¥y AN
G5 J5¥ YY/A /Ay < JvE YAty Yy %
G6 oy Yoy /0§ .5 <JoA V¥ Y
G7 \[5 Yv/A Y/AD VIV /A Viai N
G8 -5y \$l5 \IYY <J¥A AR RIS -y
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Table 8. Correlation analysis among stability parameters in 12 hybrids of sunflower in 5 experimental regions

Slysd oo S u@z\””ﬂ Mg il () cyp50s5 ) s g byl el (RY) orseis i

V) (W?) () e (S%a) Jo, -
e by (57) Ly AN [N /%™ IR —o
Syt oy (CV) vy SNA¥ Y T — /)
oy i ¥lgsST (W) Nt -1-5" iV —fos”
Mp5 by (67) oo™ AN — oV
RIS gyew3 ()} R sE
oy 5 5l ) el (S%) —Joy”

Eobdsime pas g L0 o LN Jeinl paws )3 45 e OMiS| (a5 5y NS g % e

0.8

0.4

0.0

04—

0.8

-1.2 -

E =11.49%, G = 60.92%, IPC1 = 14.5%, Spm = 86.9%

@ o KARAJ
FIROOZABAD
610 gRjAND |
Gt
..... G 1""'"""'G{'}'"""(_T4’1'"'""""""""""""""'
H G3
! ARAK
- Gs

KASHMAR a7

Dblite 31 Lol addgo gl polie blas o balasre g lacaie) 4l o Slas :S0ke Hloges =Y JS5

I I I [ I I I
-1.2 -0.8 0.4 0.0 0.4 0.8 12

Main Effects

16

Figurel. Biplot view of environments and genotypes yield for the first interaction main component
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Figure 2. Biplot view for the first principal component interaction against second main component interaction for
sunflower grain yield
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Extended Abstract

Introduction and Objective: Evaluation of the effects of different environments on grain yield
of sunflower hybrids (Helianthus annuus L.) and determination of superior and stable genotypes
in different places is considered as a model for stability and adaptation to the environment.
Material and Methods: In order to investigate the interaction of yield stability on 12 sunflower
hybrids, an experiment was conducted in a randomized complete block design (RCBD) with
three replications in five regions (Karaj, Birjand, Firooz-Abad, Kashmar and Arak).

Results: The evaluation of variance analysis in 1% probability indicated that the genotypes
effect was significant for kernel yield. Also, the data collected from mean value showed that
genotype Zaria is the most desirable genotype and genotype Progress the most undesirable.
According to AMMI method variance analysis environment effect, genotype effect and
genotype x environment interaction in 1% and 5% probability level was significant and the first
two factors have covered more than 80% of data variance totally (IPC1= 52.4%, IPC2= 27.9%).
AMMI1 model clarified due to having the least first main factor in interaction, genotype Zaria
have known as the stable genotype. AMMI2 model shows that genotypes Zargol and Master in
Arak, genotypes SHF81-90 and Zaria in Kashmar, genotypes Gabur, Favorite, Record and
Progress in Birjand, genotypes Armaverski, Azargol, Lakumka in Karaj and Firooz-Abad have
specific adaptation. Based on stability parameters (environmental variances, coefficient of
variation, wrick's ecovalance, Shukla variances, regression coefficient, Eberhart and Russell)
genotype Zargol recognized as the stable genotype and genotype SHF81-90 as the unstable.
Conclusion: Genotypes Zaria and Zargol identified as the most stable genotypes and genotype
SHF81-90 as the unstable genotype generally. The result of stability parameters correlation
describes that environmental variance and coefficient values parameters have positive and
significant correlation with Eberhart and Russell, Shukla variance and Wricke's ecovalence
parameters.
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