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Table 1. Code, name and pedigree of the tested sunflower genotypes

b)zui':/FU o)Lo..&: o)zuf)/FU o)wa:
RGK24xAGK2 GYY RGK15xAGK32 G)
R60xAF196 Gho RGK15xAGK2 GY
RO54xA067 GV RGK15xAGK222 GY
RO54xA060 G RGK24xAGK58 GY
RO53xA067 GYA RGK3xAGK110 Go
RO53xA035 G\ RF81-65xAGK38 GF
RO53xA036 GY- RF81-65xAGK110 GY
RO53xA042 GV RF81-65xAGK222 GA
RGK15xA067 GyY RF81-65xAGK370 Ga
RN1-73xA042 GYY RGK60xAGK358 G-
RO54xA036 GyY¥ RGK131xAGK370 G
(10li) Luls GYa RN1-73xAGK110 G
RN1-73xAF81-222 G
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Table 2. Agro-climatic characteristics of the environments studied in this research
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Table 3. Combined analysis of variance for seed yield of sunflower genotypes in different environments.
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Figure 1. Biplot polygon view for grouping the genotypes and environments in sunflower; PC1: the first principal
component, PC2: the second principal component

bugle lae Claee bges 5l il cul

sskaie 4 (Average Environment Coordinate; AEC)
A5 oolitl ey syl g 3Shes (lojon ()
ol Jlie 3 (5Sle Ml Jlages ol 4 (Y JS3)
9 Bl e 9> sl sbges cnl (TY) 298 e a5

(Crossover interaction) abliwe go 5l e 31,51 Lol
s 4 ) e X g Jlite Sl g quigs f1 b sl
A ) sy S b Ll g <85 s plojen
&9 92 2 35 (VA) ohlsen 53l (o)l imghy 15085

ool o (o)135 o, Skl y> Jlaze 3l


http://dx.doi.org/10.52547/jcb.14.41.194
http://jcb.sanru.ac.ir/article-1-1299-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-07-01 ]

[ DOI: 10.52547/jch.14.41.194 ]

LS st 9 st 158 olipliy JS (dols ol 8 g dmiz Syo sl o w5l st 03

VAA M sk GGE g, 5l eolizwl b Qb)i{l:é'l Sl yun &l 5ySlas (gly oo X g LuiSeny b))

Sbais) 5 K3 Ly 1y ail o Sles oppiie cuiia
G20 5 G23 G21 (sals) G25 G18 G16 G7 G24
Bl g co G il ) (85 1B L e 4
(Y JS) wag Ly 1y ails 5 Slae jlads oy 08" AEC
5 G10 G8 G11 G2 G4 G3 Gl4 G6 sy
Wlazd S 415 AEC 88l yomme jl (5528 alold L &5 G1
)‘I 0 Lmo] J)Slo.c u‘i:lm PLe Ldg U.:YL d)l.xg.l.; ‘51)13
L G5 5 GI3 (slaciyy 2 sV S 5,Skes (Sl
Jdo 4 Jg wogr (oYL &by 58l glyly 4] 2929
S5eS ol I AEC (8l joome 5l obj alold il
5 olak sbesy) elld sl 4 AEChugs
7 (V) Qb paS 5 (V1) 2959 (¥'+) @3 ) Jguame

Lol 04 olawl

Sype) AEC (Bl e Job )3 i} ol (g3905
38kee ool o (ol 00 aseie 4l g opls b 45
OSbe oamli Sy Cua g Nadie (s4S,
Sle AEC (@8l je guimen sl YL 5 Sles
Bl S35 yoe (nl 4 & (g e g Wil o)k
Gl 53 )b 45 AEC (o908 yaore (15) caul 50k
AEC il yoo0 g 5,05 0 &Ml T 5l a8
Sopgb ol iy 3,Mos Lawgio ;o cCunl 3g0s
)8 AEC (o390 j5ote Cusly Cuow > & by
5 S5 oSdes iile 1 VL 5 Shes s ilad S
WlaB S 15 el o Cew & bca)
ol il e s 1y S 3,Skee 35Sk 1 208 (65,8 kes
GB iz & b ol hyme claske @Myl
Gl , G10 G8 (G11 G5 G2 G4 G13 G3 Gl4

PC1 = 41.8%, PC2 = 25.9%, Sum=87.7%

1.6 —{Transform = 0, Scaling = 1, Centering = 2, 5

1.2+

0.8

0.4+

0.0+

MOTD

SHARROUD

KARA

0.4

0.8 —

1.2

-1.6—

15 BOROLUJERD

GORGAN

-1.6 -1.2 -0.8 -0.4

0.0 0.4 0.8 1.2 1.6 20

PC1

ol adlye PC2 ol Lol adlge PCL £, 50l8T claainss o oyl 5 5,%kae lojan 25 ely oMl Liules —Y S

P92

Figure 2. Biplot view for simultaneous selection of yield and stability in the sunflower; PC1: the first principal
component, PC2: the second principal component
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Extended Abstract

Introduction and Objective: The sunflower is one of the most important oilseed plants in the
world and its oil has nutritional and high economic value. Identification and selection of high-
yielding genotypes with desirable characteristics are especially important in this plant.
Evaluating sunflower genotypes under different environmental conditions would be useful to
identify genotypes with high stability and yield potential. Therefore, this study was conducted to
the selection of the best sunflower hybrids.

Material and Methods: In this study, 24 new sunflower hybrids along with Golsa cultivar were
evaluated in a simple lattice design with two replications in four experimental field stations
(Karaj, Boroujerd, Shahroud, and Gorgan) during the 2020 cropping season. GGE biplot
statistical method (genotype effect + genotype x environment interaction) was used to study the
stability of genotypes in the studied environments.

Results: Results of combined analysis of variance indicated that the effects of environments,
genotypes, and genotype x environment interaction were significant, suggesting that the
genotypes responded differently in the studied environment conditions. So, there was the
possibility of stability analysis. Results of stability analysis using the GGE biplot method
indicated that the two first and second principal components of the GGE biplot explained 67.7%
of the total seed yield variation. Based on the polygon view of biplot, the genotype G13 in
shahroud environment, the genotype G6 in Karaj and boroujerd environments, and genotypes
G5 and G19 in Gorgan environment were superior genotypes with the high specific adaptation.
Based on the hypothetical ideal genotype biplot, the genotypes G6, G14, G3, and G4 were better
than the other genotypes for seed yield and stability and had the high general adaptation to all
environments. Also, the results showed that all environments had high discriminating ability so
that could able to show differences between genotypes. The Boroujerd environment was the
nearest environment to the ideal environment that had the highest discriminating ability and
representativeness.

Conclusion: Consequently, the genotypes G6, G14, G3, and G4 were better than the other
genotypes for seed yield and stability. Therefore, these genotypes can be used for further
testing, including adaptation tests.

Keywords: Genotype x environment interaction, ldeal genotype, Sunflower, Stability, Seed
yield
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