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Genotype x environment interaction and stability analysis for safflower
(Carthamus tinctorius L.) genotypes under warm rainfed conditions
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Table 1. The amount of rainfall in‘Gachsaran rain-fed station on cropping (2004-2006)

obe UL FL,L 0l
Month Yearly amount of rainfall (mm)
2003-2004  2004-2005  2005-2006
Oct. e 0.0 0.0 0.0
Nov. oLt 3.5 74.4 31.3
Dec. 53T 181.3 32.0 133.1
Jan. ©3 159.8 282.0 64.4
Feb. Koos 70.5 102.3 84.1
Mar. il 93.9 2.2 29
Apr. RSP 5.8 65.0 167.3
May.  cigs)l 0.4 2.8 2
Total o 515.2 560.7 511.2
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Table 2. Combined analysis of variance for grain yield of safflower genotypes in Gachsaran under rainfed

condition (2004-2006)

CliTarys Sl 5Kl
S.O.V e ke d.f (MS)
Year Jut 2 6.72"
Rep/Year Ju/,1 S 6 0.309
Cultivar o5 16 0.254"
Cultivar x Year  Jluxo, 32 0.115°
Error leyT gllos 96 0.070

OYAY=AD) (o35 It o K58 slas 55 4l 3 Shas 5Kl 4 lio —m
m- Mean comparison of grain yield of safflower genotypes among three years (2004-2006)

Grain yield (kg.ha™") <t 5 Shas

2004
960 ¢

2005
1680 a

2006
1200 b

053 s 5 (Becker and Leon, 1988)
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Table 3. Mean comparison of grain and oil yield of safflower genotypes and stability parameters

o, Ses als 3 Shae

K gl s Wi el by Sy WS et e Osm S Olpsl s S e Sk o s bl Oil yield Grain yield
Safflower genotypes (c) (Wi) R?) (§%d) (bi) (CV.) (%) (kg-ha!) (kg-ha!)
Sina 0.015 0.031 0.97 0.006 1.31 31.0 0.23 497.7 1540 a+
Syrian 0.002 0.009 0.98 0.000 1.18™ 28.5 0.18 520.6 1500 ab
PI-537636 0.060 0.110 0.98 0.033 0.46 15.7 0.04 406.9 1340 abcde
CW-4440 0.011 0.024 0.92 0.024 1.04™ 27.2 0.15 567.7 1440 abc
Leasaf 0.007 0.017 0.99 0.005 1.21 31.7 0.20 461.3 1400 abced
Cyprus Bergon 0.029 0.056 0.52 0.008 1.43 34.0 0.27 493.2 1530 ab
CW-74 0.075 0.138 0.99 0.033 0.37 17.7 0.03 314.7 1050 de
Kino-76 0.012 0.025 0.91 0.025 0.97" 33.6 0.14 403.9 1100 cde
S-541 0.139* 0.250 0.95 0.000 0.03 1.1 0.01 487.6 1220 abcde
PI-250536 0.003 0.010 0.97 0.001 0.81 23.2 0.09 490.7 1260 abcde
PI-250537 0.009 0.021 0.97 0.004 1.25 37.3 0.21 420.9 1220 abcde
Hartman 0.010 0.023 1.00 0.001 0.71 25.9 0.07 305.0 1000 e
Gila 0.005 0.014 0.96 0.009 0.87"™ 24.9 0.10 485.6 1290 abcde
Isfahan 0.256%* 0.456 0.45 0.012 2.30 73.1 0.70 264.5 1150 bede
PI-537636-S 0.014 0.029 0.63 0.002 1.32 39.1 0.23 435.2 1220 abcde
PI-198290 0.005 0.014 0.96 0.006 0.83" 27.9 0.09 333.7 1100 cde
Dincer 0.000 0.001 0.99 0.000 0.94" 25.6 0.12 437.5 1330 abcde
+: Means followed by similar letter(s) are not significantly different 65l e (LT gl (it S j2n g (5115 oS o la SOl 14
ns , * and ** : Non-significant and significant at 5% and 1% probability levels, respectively Loy S gt Jlail sl 53 s fmn 5 513 gme b S 1%R 57 s
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Table 4. Grain yield and ranking of safflower genotypes on three years in Gachsaran under rain-fed

condition (2004-2006)

K a5 als s Shes o Silee 495 ) oSl w5 ke Sl
Safflower genotypes Mean of grain yield (kg.ha')  Ranking  Mean of ranking (S.D.R)
Sina 1540 a+ 1 2.67 0.58
Syrian 1500 ab 3 3.67 1.53
PI-537636 1340 abcde 5 6.67 6.03
CW-4440 1440 abc 4 4.67 2.52
Leasaf 1400 abed 6 6.67 3.06
Cyprus Bergon 1530 ab 2 3.33 2.08
CW-74 1050 de 14 13.33 3.51
Kino-76 1100 cde 15 13.33 3.21
S-541 1220 abcde 8 8.33 7.51
PI-250536 1260 abcde 9 9.67 1.15
PI-250537 1220 abcde 11 11.00 3.61
Hartman 1000 e 17 15.67 0.58
Gila 1290 abcde 10 9.67 2.52
Isfahan Local (Control) 1150 bede 13 11.67 7.57
PI-537636-S 1220 abcde 12 11.33 3.51
PI-198290 1.10 cde 16 13.67 0.58
Dincer 1.33 abcde 7 7.67 1.53

LI 6,13 e ($ LT gl cditd S 2kie g (5115 S o la Sl it
+: Means followed by similar letter(s) are not significantly different
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Table 5. Results of yield-stability statistics for simultaneous selection for stability and yield on safflower genotypes

4l :)gl‘:« u.:.i'l,e

K glaes s Mean of grainyield s Shes 45, 45 e ol promdi 43 DI PSR- K P P Sob il el oLl
Safflower genotypes (kg.ha') Yield ranking  Rank correct ~ Corrected rank %) Stability score  (YSi1)
Sina 1540 at+ 17 2 19 0.015 0 19#
Syrian 1500 ab 15 1 16 0.002 0 16#
PI-537636 1340 abcde 12 1 13 0.060 0 13#
CW-4440 1440 abc 14 1 15 0.011 0 15#
Leasaf 1400 abed 13 1 14 0.007 0 14#
Cyprus Bergon 1530 ab 16 2 18 0.029 0 18#
CW-74 1050 de 2 -1 1 0.075 0 1
Kino-76 1100 cde 3 -1 2 0.012 0 2
S-541 1220 abcde 6 -1 5 0.139% -2 3
PI-250536 1260 abcde 9 -1 8 0.003 0 8
PI-250537 1220 abcde 7 -1 6 0.009 0 6
Hartman 1000 e 1 -2 -1 0.010 0 -1
Gila 1290 abcde 10 1 11 0.005 0 11#
Isfahan Local 1150 bede 5 -1 4 0.256** -4 0
PI-537636-S 1220 abcde 8 -1 7 0.014 0 7
PI-198290 1.10 cde 4 -1 3 0.005 0 3
Dincer 1.33 abcde 11 1 12 -0.002 0 12#

(Mean) > See . SL= 1276 LSD 0.05=0.35
+: Means followed by similar letter(s) are not significantly different Wl Gl gtmn (LT sl s ¢S 2hin g o sols &S s, Sl 1t
#: Stable genotypes with high yield Y3 Slee bl slacs 5 #
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Table 6. Comparison of five high yield-stable genotypes selection methods and their yield mean in safflower

genotypes

os bl glacs 55 s S KL
Mean of yield
of selected genotypes (kg.ha™)

ol Ol Gla s 65
Selected genotypes

S5 () el
Selection parameters

Sina, Cyprus Bergon, Syrian,

1433
CW-4440, Leasaf, Dincer, Gila (Grain yield) «is »
y
CV.y L ls+
1299 PI-537636, PI-250537, Dincer o 2 st il b a2 Sles
(Grain yield + Environmental variance or C.V.)
RZLSZd-+[) qu 5tails 3 Shes
1392 CW-4440, Syrian, Di Gil 20 T eEs ) s
> Syrian, Lneer, Lria (Grain yield + bi + $2d; or R?)
) . 5y sbre Ol il 4 43y 5 Sla + il 5> Shae
1482 Sina, Cyprus B S CW-4440, Leasaf I ST ) S
10, L-yprus Betgon, Sytan, easa (Grain yield + Rank + S.D.R)
YSi) s Shae— 6,1l o,bT
1482 Sina, Cyprus Bergon, Syrian, CW-4440, Leasaf (Y50 > Ik o)

( Yield-Stability statistics)

Oliioes plo ol L alio 55 OLaSS s 45
(Mousavian, 1997; Farrokhi and Ahmadi, 1998;
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Omidi et al., 2000; Alizadeh, 2002; Hatamzadeh
Pourdad, 2002; Moghaddam and Pourdad, 2009;
3V e 457 3 54 g0 3\giiy Mohammadi et al., 2009)
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Genotype x environment interaction and stability analysis for safflower
(Carthamus tinctorius L.) genotypes under warm rainfed conditions

Vaezi B.!, J. Ahmadi? and H. Naraki®

ABSTRACT

Vaezi, B., J.Ahmadi and H. Naraki. 2011. Genotype x environment interaction and stability analysis for safflower
(Carthamus tinctorius L.) genotypes under warm rainfed conditions. Iranian Journal of Crop Sciences. 13(2): 395-407. (In

Persian).

Safflower is one of the important oil seed crops and is grown in Iran for many years. Selection of stable
cultivars with high seed yield is an important objective in safflower breeding programs for rainfed conditions.
To study stability of seed yield and genotype X environment interaction, sixteen cultivars/ lines of safflower and
a check variety (Local Isfahan) were evaluated using randomized complet block design with three replications
in Gachsaran Agricultural Research stations in2004 to 2006 cropping seasons. Results of combined analysis of
variance showed that year x genotype interaction was significant. Various stability methods were used to
identify cultivars/lines with high yield stability. Based on yield mean comparisons of selected stable genotypes-
using different yield stability parameters, two parameters: mean of rank (R) and yield-stability statistics (Y'si)
were identified as suitable parameters in selection of genotypes with high yield and yield stability. Using these
two stability parameters(R and Ysi), five cultivars and lines namely Sina, Cyprus Bergon, Syrian, CW-4440 and
Leasaf were identified as cultivars with high yield and yield stability for rainfed conditions of Gachsaran and

similar warm rainfed areas.

Key words: Genotype; Grain yield, Safflower and Yield stability.
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