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Table 1. Sunflower genotypes under investigation and their codes

g o)l g5 el 95 o yleld gl oS
Number of i gi) oS Name of Number of Genotypic i g3 el
genotype Genotypic code genotype genotype code Name of genotype

1 Gl Sil-96 11 Gl1 Sil-211
2 G2 Sil-54 12 G12 Sil-224
3 G3 Sil-42 13 GI13 Sil-80
4 G4 Sil-94 14 Gl4 Sil-82
5 G5 Sil-140 15 GI5 Sil-75
6 G6 Sil-162 16 Gl6 Sil-53
7 G7 Sil-200 17 G17 Sil-20
8 G8 Sil-205 18 G18 Lacomka
9 G9 Sil-231 19 G19 Zarya
10 Gl10 Sil-210 20 G20 Armaveski
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Table 2. Test environments and their geographical specifications

Location o @bl Job Uil e eus,l Gedddy (Swi,b
Longitude Latitude Height (m)  Long-term rainfall (mm)

Gachsaran olylwzs E'20°30 N'50°50 710 487

Ghamlo ololB E'14° 47 N'23°35 1850 362

Kermanshah oliilo 5 E'07° 47 N'19° 34 1351 454

Gonbad KWL E'16°55 N'25° 37 52 500
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Table 3. Code, precipitation and Average temperature of environments under study

Al Swiyl Oyl ds 0 lwgko
b Jomo o uS (e oheo) (o1 ySuisl)
byl =3 JW | ocation Environmental  Annual rainfall Average
Conditions Cropping year environment code (mm) temperature (°C)
Skl o9 ay-ay obbezs El 4104 20
Without- Irrigation  2013-14 Gachsaran
sl oo - ket E2 313.8 6.2
Without- Irrigation 2011-2012 Ghamlo
Galel e AR-A- oLl 5 E3 3425 11.57
Without- Irrigation  2010-2011 Kermanshah ' '
el M sl E4 342.5 11.57
With Irrigation 2010-2011 Kermanshah
Solel o9 - i ES 302.7 10.6
Without- Irrigation 2011-2012 Kermanshah
@l b N S E6 302.7 10.6
With Irrigation 2011-2012 Kermanshah
Skl og AT ad E7 335.8 17.98
Without- Irrigation 2013-14 Gonbad
Sl o9 AT sl S E8 401.3 11.1
Without- Irrigation 2013-14 Kermanshah
Skl r-Ar d E9 401.3 11.1
With Irrigation 2013-14 Kermanshah
Sl o9 AT ket E10 291 6.3
Without- Irrigation 2013-14 Gamloo

010 LT ails 5 Slas 5 po il ylg 45265 F Jgur
Table 4.Combine analysis of variance for sunflower seed yield.

Olpdi oo (@3151 420 Olayo gomo  Olayo (b IS Olape ggazmo 3l doyo
S.0.vV df SS MS Percentage of total SS
. - 9 28.35 3.15 ** 62.59
Environment (E)
S T 3.5 0.19
Errorl
w8l 19 1.74 0.09 ** 3.84
Genotype (G)
. 16.89
bl gy 7.65 0.04 **
Gx E
g 1) 3.05 0.01
Error 2
F 599 45.29 0.08
Total

GGE s, 5l Jol> @l (1) JSo (Yan, 2002) el
S8 cnl g3 s Giules | ladame plas o 23l

TN 570 Szl maw jo s g 5l il le i 5 a4y FE g E
* and ** significant at 5 and 1 per cend level of probability respectively.

shol 51 G (PCL) 881 gm0 oDsh jloges o
GXE Jlte Jl Gyne (PC2) go50e j570 5 sl
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Fig. 1. Polygon view of GGE-biplot for determining superior genotypes (G) in different environments (E).

Environments are E1l: Gachsaran-without Irrigation; E2: Ghamlo-without Irrigation; E3: Kermanshah-without
Irrigation; E4: Kermanshah-with Supplementary Irrigation; E5: Kermanshah-without Irrigation; E6: Kermanshah-

with Supplementary Irrigation; E7: Gonbad-without

Irrigation; E8: Kermanshah-without Irrigation; E9:

Kermanshah-with Supplementary Irrigation; E10: Ghamlo-without Irrigation.
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Fig. 2. Graphical representation of the relationship between environments. Environments are E1: Gachsaran-without
Irrigation; E2: Ghamlo-without Irrigation; E3: Kermanshah-without Irrigation; E4: Kermanshah-with
Supplementary Irrigation; E5: Kermanshah-without Irrigation; E6: Kermanshah-with Supplementary Irrigation;

E7: Gonbad-without Irrigation; E8: Kermanshah-without Irrigation; E9: Kermanshah-with Supplementary
Irrigation; E10: Ghamlo-without Irrigation.
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Fig. 3. The average environment coordinate biplot (AEC) for simultaneous selection of yield and stability of sunflower
genotypes. Environments are E1: Gachsaran-without Irrigation; E2: Ghamlo-without Irrigation; E3: Kermanshah-
without Irrigation; E4: Kermanshah-with Supplementary Irrigation; E5: Kermanshah-without Irrigation; E6:
Kermanshah-with Supplementary Irrigation; E7: Gonbad-without Irrigation; E8: Kermanshah-without Irrigation;
E9: Kermanshah-with Supplementary Irrigation; E10: Ghamlo-without Irrigation.
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Fig. 5. Biplot of comparison of the environments with the ideal environment. Environments are E1: Gachsaran-

without Irrigation; E2: Ghamlo-without Irrigation; E3: Kermanshah-without Irrigation; E4: Kermanshah-with
Supplementary Irrigation; E5: Kermanshah-without Irrigation; E6: Kermanshah-with Supplementary Irrigation;

E7: Gonbad-without Irrigation;

Irrigation; E10: Ghamlo-without Irrigation.
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