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Investigation of Genotype x Environment Interaction for the Stability of Safflower
Seed Yield through the GGE Biplot Analysis
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Table 1: Safflower genotypes used in the experiment in Gachsaran under rain-fed condition.

slace

slice

95 @, S 95 @9,
Origin Genotype Number Origin Genotype Number
Egypt pan Pi-250536 10 Iran ol Sina 1
Egypt o Pi-250537 11 Syria 49w Syrian 2
USA I el Hartman 12 Egypt as Pi-537636 3
USA S Gila 13 USA (S o Cw-4440 4
Iran ol Esfahan 14 Canada labls’ Leasaf 5
Egypt yano Pi-537636-S 15 Cyprus oo Cyprus Bergon 6
Egypt yae Pi-198290 16 USA (5 e Cw-74 7
Turkey S 3 Dincer 17 Mexico S5 Kino-76 8
USA 1 el S-541 9
OYAY-AZ) (ohs slodle (b 5o olleas @3 (55)0laS” Slindod ol (SW)k Glies ¥ Sy
Table 2: The amount of precipitation in Gachsaran rain-fed station on cropping years (2004-2006)
(o) &bl (Sl o5 L
Yearly amount of rainfall (mm) Month
2005-2006 2004-2005 2003-2004
0.0 0.0 0.0 Oct. vy
31.3 74.4 35 Nov. OL,T
133.1 32.0 181.3 Dec. )s'l
64.4 282.0 159.8 Jan. %o
84.1 102.3 70.5 Feb. Crote
29 2.2 93.9 Mar. Sl
167.3 65.0 5.8 Apr. KR
2 2.8 0.4 May. Ceiges)|
511.2 560.7 515.2 Total o d

OYAY-AD) il o Ll il 5o S5 lacaissy ails o Sloe (gl dlloans S50 uilyly 4525 ¥ Jgor
Table 3: Combined analysis of variance for grain yield of safflower genotypes in Gachsaran under rain-fed condition

(2004-2006)

B Ol e fgamme 4y i v o Sl e (5SSl 6“}1 a4z, S @le
%SST MS df S.0.V
45.16 6.72% 2 o

Environment
6.23 0.309 6 Lo [),S5

Rep/ Environment
13.66 0.254%* 16 %)
Genotype
12.37 0.115% 32 Lo X o5
Genotypex Environment

22.58 0.07 96 Slesl gl

Experiment error

ao )0 S5 g iy izl Zohaw jo jls gme B Sl o Sy 5 %
*and **: Significant at 5% and 1% probability level, respectively
%SST: Percentage relative to total sum of squares
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Table 4: Mean of grain yield of safflower genotypes on three years (2004-2006)

(LS 53 0,55kS) alls o Slas (5:Sils
Mean of grain yield (kg.ha™) P
Jbos e oele 2006 2005 2004 Genotypes
Mean of three years
1540.22 1371.77 2078.33 1170.56 Sina
1499.22 1408.77 1965.00 1123.89 Syrian
1339.46 1446.71 1475.00 1096.67 Pi-537636
1442.54 1233.18 1895.00 1199.44 Cw-4440
1396.31 1353.09 1859.17 976.67 Leasaf
1529.68 1340.71 2118.33 1130.00 Cyprus Bergon
1047.16 1162.03 1146.67 832.78 Cw-74
1102.67 895.24 1530.00 882.78 Kino-76
1221.96 1231.44 1228.33 1206.11 S-541
1262.87 1178.61 1588.33 1021.67 Pi-250536
1223.12 1069.36 1736.67 863.33 Pi-250537
995.24 918.22 1282.50 785.00 Hartman
1292.73 114431 1661.67 1072.22 Gila
1145.74 1037.79 2031.67 367.78 Isfahan Local
1224.78 1150.74 1735.83 787.78 Pi-537636-S
1103.71 1097.52 1414.17 799.44 Pi-198290
1334.43 1257.44 1707.50 1038.33 Dincer
1276.58 1193.94 1673.77 962.03 Sl
Mean
PC1 = 60.4%, PC2 = 33.8%, Sum = 94.2%
Transform = 0, Scaling = 0, Centering =2, SVP =1
(F_; prus Bergon
2

Pi-198290
Kino-

Hartman

PC1

5,15 slacasgs ails o Slee 4y bgy o WMy gL GGE  alovix Jloges ) S
Fig. 1: Safflower genotypes grain yield GGE biplot polygonal graph
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PC1 =60, PC2 = 33.8%, Sum = 94.2%
Transfor 0, Scaling = 0, Centering =2, SVP =1

NOT

PC1
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Fig. 2: Simultaneous evaluation of safflower genotypes based on both grain yield and yield stability

PC1 = 60®8, PC2 = 33.8%, Sum =94 2% H
Transfori 0, Scaling ’z'l), Centering’=2, SVP =1,

NOT

Esfahan

PC1

ol 9 9, Sbee S 1 Jloal 68, L S3)I5 lacaisis analio oMl ¥ S5
Fig. 3: The comparison of yield and stability of safflower genotypes with ideal genotype biplot
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Investigation of Genotype x Environment Interaction for the Stability of Safflower
Seed Yield through the GGE Biplot Analysis

Vaezi', B., Ahmadi?*, J., Naraki®, H. and Yousefi*, V.
Abstract

Safflower is an important drought and salt tolerant plant adapted to the climate conditions of Iran. Multi-environment
trials play an important role in crop breeding programs to identify genotypes with high and stable yield. In the present
study, yield stability of 17 safflower genotypes were tested under the rainfed condition in a three years trials based on
randomized complete block design with 3 replications at Gachsaran Agricultural Research Station during 2004-2006
cropping seasons. The results of the combined analysis of variance showed that main effects of genotype and
environment on the stability of Safflower Seed Yield were significant at 1%, and GEI was significant at 5% probability
level. The results of analysis of variance showed that 45.2% of total variation was due to environment while 26.0% of
variation was belonged to genotype and GxE interaction. GGE (G plus GE) biplot model was used to evaluate seed
yield stability in safflower genotypes. The first two principle components (PC1 and PC2) together explained 94.2% of
the total variability, therefore most of the information could be graphically displayed in the PC1 vs. PC2 biplot. The
biplot of comparison of the safflower genotypes with the ideal genotype revealed that Sina, Syrian, Cyprus Bergon and
Cw-4440 were the closest genotypes to the ideal cultivar, and Esfahan, Cw-74 and Hartman had the most distance from
the ideal cultivar.

Keywords: Salt, Drought, Rainfed condition, Combined analysis of variance
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