Ol Mol 9 ol dhoxo
1¥40 }t';ll Fooyled Y >
=Y Olbrée

NS AT pB 1 10 taome 9 i gl Bl F1 2351 9 410 & Ko (Sl 4 05

Grain yield stability analysis and genotype-environment interaction study in
sunflower (Helianthus annuus L.) cultivars
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Table 1. Names and code of sunflower varieties studied in the project

NPty ) s S8 S L
Genotype no.  Genotype Origin Genotype no.  Genotype Origin
G1 Zargol Iran G7 Lakomka  Russia
G2 Armaverski Russia G8 Record Romania
G3 Azargol Iran G9 Zaria Iran
G4 Favorit Russia G10 Sor Russia
G5 Master Russia G11 Progress Russia
G6 SHF81-90 Russia G12 Gabur Russia
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Tale 2. Geographical specifications of Performed the project areas
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<Ll 1708 34°06'N 49°46'E 3459.95
Arak
o 1491 32°52'N 59°12'E 3139.7
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Table 3- Simple analysis of variance for sunflower seed yield in 5 environment

Slas o Sl
e N M. S
S.0VvV df s Lo S s 3l
Arak Birjand Kashmar Karaj Shiraz
Bi’bi( 2 488968.52™  704524.53"  157896.86"™ 18840.78™ 207116.77™
u
N 11 670550.41*  1467510.57* 534564.99*  2153006.51**  9368907.63**
Genotype
5T olls
“E: rof 22 266266.47 585405.01  198758.65 197997.05 174305.72
Sl o 2
~ 16.35 14.02
C v (%) 14.91 24.36 10.59
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Table 4- Mean comparison of seed yield trait in twelve sunflower genotype

55 ] Ses S s 5 Sles Kol

Rank Genotype Group Mean seed yield
1 8 A 3622.9
2 10 AB 3485.7
3 6 ABC 3453.8
4 5 ABC 3441.4
5 7 ABC 3421.8
6 9 ABC 3382.1
! 12 ABC 3274.1
8 1 ABC 3268.3
9 4 ABC 3183.8
10 2 ABC 3103.9
11 11 BC 3029.7
12 3 C 2937.3
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Table 5- Combined analysis of variance for sunflower genotypes across in 5 environments

N gl @31 4o Slas o f goze Sl e S (1) ok a5 il
S.0.V df SS MS Justified variance (%)
Bae 4 46521587.17 11630396.79™ 32.43
Environment (E)
dt el 10 16428026.78 1642802.68 11.45
First error
NEEe 11 6933676.51 630334.23™ 4.83
Genotype (G)
Lo 55 -
~ 44 32160514.43 730920.78 22.42
GxE
32 ol 110 41383465.9 376213.3 28.85
Second error
1) s o 1858

CV%
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Table 6- Eberhart and Russell's stability parameters for sunflower genotypes in five environments

S e @337 axys Sla o Soks
5.0V df MS
— 11 210111.4™
Genotype (G)
ke 4 3876799**
Environment (E)
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GxE
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e + (gxe)
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Environment (Linear)
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(gxe) Linear
O 55 3 Sl il 36 262975.3"
Deviation from regression
s
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Error
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Table 7- Univariate results of based on analysis of variance for grain yield of sunflower genotypes studied

555 sShe (Sl G S e, VST Sl s e bl SSe 0 bl
Genotype Yied mean o’ w2 CVi Si2 MSY/L
Zargol 3268.26 439660.7 1546749 27.43 804022.6 556230.2
Armaverski 3103.86 2191195 811611.8 27.81 745479.4 702319.7
Azargol 2937.26 116539.9 469679.8 30.61 808577 883949.7
Favorit 3183.8 9734.874 113663 20.37 420752.2 517429.3
Master 34414 193331.5 725651.9 15.18 272939 304591.2
SHF81-90 3453.8 325708.2 1166907 21.52 552511.6 362284.8
Lakomka 34218 254213.3 928591 20.28 481897 359623.1
Record 3622.86 235715.5 866931.7 19.77 513011.6 249981.1
Zaria 3382.13 252803.9 923893 19.19 421433.3 438619.8
Sor 3485.66 264560.8 963082.7 17.97 392603.6 292870.9
Progress 3029.66 94527.52 396305.2 25.86 614030.8 703043.7
Gabur 3274.13 517767.5 1807105 22.22 529583.7 581248.9

Loes 7y 53 ols KT bl sl K8 a3, Farrs 9 45 S ¢ aniS g 0 S 5 b O g S5 8 51 Sl a5k A s
Table 8- Stable parameters of finlay and Wilkinson's regression coefficient, coefficient of determination, rank mean
and sum of Kang rank for sunflower cultivars in five environments

NP 5 Shes 55k Sk S St s s 5 oSl &S w3,

Genotype Yied mean (bi) 0528 s R Rank mean Kang rank
Zargol 3268.26 1.14 0.527 7.8 16
Armaverski 3103.86 1.33 0.777 7.2 8
Azargol 2937.26 1.56 0.984 8.6 4
Favorit 3183.8 1.10 0.941 7.2 5
Master 3441.4 0.64 0.487 6.2 13
SHF81-90 3453.8 0.90 0.477 4.6 20
Lakomka 3421.8 0.88 0.526 6.4 16
Record 3622.86 0.95 0.578 3.2 18
Zaria 3382.13 0.79 0.484 5.6 14
Sor 3485.66 0.73 0.444 5 20
Progress 3029.66 1.29 0.885 8.2 4

Gabur 3274.13 0.62 0.234 7.4 18
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Abstract
Stability analysis and genotype by environment interactions for production and release of varieties is

very important. For this purpose, twelve genotypes of sunflower in five stations including Arak, Birjand,
Shiraz, Kashmar and Karaj base randomized complete block design with three replications during 1394
were planting and evaluated. After analysis of variance and significant yield effects of environment and
genotype by environment interaction, for stability analysis from univariate methods based analysis of
variance and regression analysis were used. Based on the Shukla stability variance statistics and Rick
ecovalance, Favorit and Progress genotypes had higher stability. Francis and Kananberg environmental
coefficient variation, the Lin and Binns variance and Romer environmental variance showed that Master
and Sor genotypes had higher performance than the average and had the higher stability than other
genotypes. According to Eberhart and Russell, Master and Sor genotypes with high yield and non-
significant regression coefficients were identified as stable genotypes for all areas. Zargol genotypes with
high performance and a significant regression coefficient that suggests high genotype-environment
interaction in this genotype and were the reason for the specific adaptation of this genotype with adequate
environment, and with better conditions shows high performance.

Key words: Adaptation, Analysis of variance, Analysis of regression.
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