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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.

Slaype 50k Sluye ggoine il 42 e lhe
VYYEYYES® YAYASVYA Y Lse
YA- ¥R TVY- 048 ¥ Lo 950 ,1,85
YOVYYY** YAVASOY - vy SE9)
FYOTYY* YoEYYY ¥ vy Lo X Cuigi
AFATY A-YFOFA as s
AAYATVYY a4 S

a1y sl Jages lalas ol o pasy (aaboti gD
dod & Lo 235 )8 Alosin ol 0 &5 g
bl g p s lE b ol &5 olacsy;
@Yl (ogad ()5l 2,5 )18 s pa 90 )3 &
PSS gy b oVl cald 5 aih e ol b
09 w5 by 22y lply Wb (Alose )

IS dagl e ol Wibly g S slalaoxe
Mges (V) Ml Alons laybses o Shy

Loy g elod Joasl gaw 3 45 e g 5 dme pf s gay *F g% S

g &S ol b5 @l GBE g, jl Sl gl
g 12 9 YOI 9 VA s pgd 9 sl (ol adlhe
G bl Jl g il 4 barpe Sl jl sy PYIV
Mysb lael samolis &S WS Ay |y lase x
15L o GHGE &l s an g )3 (gwyp ol 53 ool Cawdy
oy Mgl GBE ) oslizl 3jlge 1 S () Si5)
e oyl pay sl Sl 0 (Polyﬁgon) PRI TRV APV
391 593 sl Jges Slae el 45 placuiy)
horz (90 1 50 slcwig] g (oxe )
23505 Sl jbg03 L I plalad s 5 2385 )18


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

[ Downloaded from jcb.sanru.ac.ir on 2026-06-23 |

[ DOI: 10.52547/jch.14.41.194 ]

LS e 5 i 38 lipli JUS (ool ] 58 g daiz dyo sl om0 s il e

Ay

oy P S E s b Yl cald g s
wlid gl sl bse jbses I amib sloss
OP9e5 paTuide j g cilize glabaoe )3 iy ey
Cowl 0l e3lawl B u‘.nm plo bwg u% ke

(FNXEXT)
Al o &y S35 baima X i GliSenyy plie i
D5 oM e Sy 5 ablize g1 Bl b clolae
N bhlhow » & sbhlhow bl » W5
Sl S b ablite (2Sen (g1 KyS oo )8 Cglise
Gh0g)S wls & deg b (YO) s pp 4 Cod
Jlie Sl g5 g3,m &5 COS and e delome
OP Rl Jamesiz slagialojl )3 (gblite s § dbolite)
Jlite 5l a5 olKa sMol aoly S 0 b 2959

3l (NON-Crossover) ablite e ¢4 5l laxo X g
ool 3)Sdas wl 5 ki 53,5 (g el o Sl Ol
b5

VN e /9 ojleds [omd o Jlo /i oly; olalS Mol doliingy

0> Gl by Sl slaciss slp @Ml (alosis
i G19 4 G5 G6 G13 524 g cin &
rhosz laply 53 g sl Ml Taa i 1y alols
b aw adlbe ol 5> (piomes () JS3) a5 18
b Jols Jol oM be o8 035 asuds WS
Sy b opl Jp Guig) G13 s & 35 dg0ls
S 39 02en 9 25 e 9 Jold pgd (N e
bio )3 g (M b () Jp o659 BB oy
G5 lacsy &5 <85 )5 (5,5 baxe 5 pgw NS
wy) Koy o bme al jp lbeaiyi G19
9 39 4B)S HlE (Alosn jbee uly &5 55 G24
NB K slalame I pliS g )3 (1ali) G25 g
ol ab aSles Mg ip pae Sy & a8
p9> O ke )3 () JS8) 290 lalae 4l )3 Lol
P &85 )3 cigf pogdle G4 5 G3 Cl4 (lacss
3 By cul 423 3925 (BB i) (lisiz o))
ol 2 4B Gk b oVl pogad &5k

PC1 = 41.8%, PCZ = 25.9%, Sum = 67.7%

Transform = 0, Scaling = 1, Centering = 2, SWP =P

SHAHROUD

BOROUJERD

GORGAN

I I I I I
0.4 0.8 1.2 1.6 20

PC1

93 kol 4o PC2 ¢ Jol Lol adlge PCL ¢ 5, 0kd] |5 lalaymo g baiuigiy (s409)5 (slp @b abonin il -V S
Figure 1. Biplot polygon view for grouping the genotypes and environments in sunflower; PC1: the first principal
component, PC2: the second principal component
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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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