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Table 2- The results of analysis of variance of studied traits in autumn safflower genotypes under water stress
lay o (12Nleo
Mean Squares

&b ol 3o &l dlaws 039
@b A2 Wy o . aloylm g 9y e yd bey 0,5L Jdg s ol Sy gleo
Sourcesof  o!3! i oil Chlorophyll Leaf
o8 Petal  Geed Number %9 Seed Yield Oil Yield phy
Variation df Number  Petal thousand Percentage Index Temperature
of Peta
per plant Weight
A% 1087
Replicati 2 1.61" 102.61 "* 421" 20651.10"* 0.30"¢ 2073.7" 2.59"¢
eplication
" P
oS A 1 1469*  3g1601"  35.20°° **10525742.04 129.58°° 1075731.98** 16086.69** 38350 **
Water stress
ol sl
Error A 2 2.01 102.92 0.70 94689.71 0.16 6473.55 188.11 24.71
rror
G*":’; ’ 5 208 ns 51970 1035°%  1149088.05°°  33.88** 140248.05°* 1177.36* 6.750s
enotype
G5 s
* Genotype 5 0.24"s 35.70 " 218 "s 400183.93 ** 4,62 ** 34076.56 **  1554.74 ** 13.25*
Stress
P sl
E B 20 1.80 51.26 1.29 83930.99 12.91 4809.37 61.03 471
rror
CV) (%) 9.38 17.29 3.69 331 13.33 11.01 11.79
. 0

NS ao,8 ) 500,00 Jlaim! mhaw )0 lo gine g )0 sine ué i 4 i g

n.s,* and ** are respectively insignificant and significant at the probability level of 5% and 1%

s G818 ely i3 5 S lgin 5o 51 2004)
b 55 Carndy 5l 45 00 oS ;5 5y o plgs 9 5 1 0
el olT ab) )95 Jsb yo oaiS i vy mha o alS
Jody maw gials
.(Bogati and Walczak, 2022) sl o 2alS

Qo dlass as o g 00d Moy

ail> ,138 (339
S ysbas (¥ Jguz) o Jloisime adlolie (335 59, S
SIS L35 g (G5 0y990) Jley Ll 30w ol jlaie
059 e amt o el Cawds 0,5 YAIAA g YVAS 55 &
Ot O Sl halS oS i i s 4l e
09 Al Gl g BB 1 aallas )90 slacaiss
eSles dslae wlwlyp (¥ Jouz) 00,8 sanliwe ails,lia
a5 w05 as e dsllas 0550 slacadss) adlo,lia e
(p5 YYIVO) Kh 68 gy & bogs o ails )l (59 0§t

(p,5 YANY) oouay caighf 4 bogyye adls e (59 (0 5059

G5 590 48 23,5 et e sl Gy gl bl

o adls olass (55, 5 losine i oaalS sal> o 5l oS
30 (a4 alils slaw aS 5 sbay (V Jooz) ax il b
5 OVEY i oS 25 5 (G5 09 Jloyi Ll
Sndoss s (5l e M Jg .39 digs ;0 s0e TV/FA
200,55 sal e Gl o asbolass Ll 5l asllae o590
b e Ll 3T s gl o ails slass IS bay
9925 50 B IS e uh) 9,8 g b oy D) g0
e b Sludlos )3 £4,5 51 B 5l ailes oo udo jo als slaws
S_i3 ools .(Sehgal et al., 2018) oS a5 o)1 51 o
Figid) oo plol Finsgis e Baae )y )3 00 0,05
loojlel slows (Ses 255 51 o ol by il oo (6,
305 (o0 Mg (5 teS Bebo o alls slaa 5wy e a8 S
a1 b slood sl B Ly SRalS a0 Sl 4
3k Sl a8 gaulS al> e 2l s sl cld losess
5 ails slaws il g laails i el b oo Sl e o]
(Koutroubas et al., .2004; Pashan Eslam, ss 5 o 3.k



olhKen g Sl guabe

bYs

A E98 48 atl s onl 4 Wil oo Vs Siis s
Frigd GRalS amti 0 5 el 5 Ol iz alS g
oole L ‘_T.i.il.aﬂ 39 el 00 0359 53 0y Aol g S
T R g S S P ¥ P S IS L S I W
(Koutroubas et o,ls gla e b K505 asls o Slee
ol Lodsl ceway Gz ol 0 a8 wlsal., .2004)
5 = (Mahmoudieh champiri, 2012) -,.dée 5L o
Sd—o Sl SO slocaissy G o sine IS 252

Sl ciyllas ls i 59

als e o5
Seed thousand weight (g)

QM)) 0)53 J}b )o u] QNASCAM:‘ ‘SQ.:JJ (\ JSHA) osg
il y3ee yieS Slai iy g 6l Fuwed GlalS L el

el 00l (6 3 S ladils slx! el

2oss Jsb s ce s ) (bl alls e (59 (IS ysb 4

Saze JWl 5 g4l Fuwgid a9 5l a5 il ol oo
B .\_.»)‘50 ).laa LY aS ba_wu;c L).».QL aLS B 6‘0).0«) «)‘3.4
G yeS Bas g oyl adlge cpl g Lol alad slolas
(Sinaki et al., wog 0,95 5 315 poe bl & & s

Lyl s o als e 059 (elS Lo 55 Gudss ool 40 .2007)

a
ab
bc bc
dc
| l
27 I T T T T T

Padideh Ghazaghi

kh 92

kh 68 kh 97 kh 132

b uigi)

Genotypes

axdllao 8590 (G935 430,138 (359 (rSle dumlio —) JSUb
Figure 1- Mean comparison of seed thousand weight of studied genotypes
Different letters indicate a significant difference at the 5% probability level by LSD method.
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Table 3- Mean comparison of seed yield, oil content, oil yield, flower weight, chlorophyll index and leaf temperature of studied
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Figure 2- Grouping of safflower genotypes based on the average traits evaluated by Ward and distance square method Euclidean in
normal conditions (no stress) and water stress.
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Table 4- Correlation coefficients between studied traits under water stress conditions
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n.s,* and ** are respectively insignificant and significant at the probability level of 5% and 1%
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Table 5- The average of the groups resulting from the cluster analysis based on the evaluated traits in normal conditions (no stress)
and water stress
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Abstract

Introduction: Carthamus tinctorius L., is a member of the family Asteraceae, cultivated mainly for
its seed, which is used as edible oil and as birdseed. This plant originated in the Middle East, due to
the deep and extensive root system known for salt as well as drought tolerance. Climate changes and
water availability have an important impact in agriculture, food disposal and consequently in human
health. We evaluated the agronomic characteristics and drought-tolerant genotypes of safflower for
cultivation in saline and low-yielding environments.

Materials and Methods: This experiment was conducted in the saline lands of Khosrowshahr Station
of East Azarbaijan Agricultural and Natural Resources Research and Education Center during the
crop year 2018-2019 using split plots with randomized complete blocks design. The main factor was
drought stress with non-stress (control) and stress from flowering to seed maturity and 6 autumn
safflower genotypes as secondary factor.

Results and Discussion: The results showed that the water deficit stress in the studied stages caused
a significant decrease in the number of seeds per petal, the number of petals per plant, and the weight
of 1,000 seeds. It was also found that the interaction effect of water stress and genotype on seed yield,
oil content, oil yield, chlorophyll index and leaf temperature was significant. According to the results,
under without water deficit stress the highest and the lowest seed yield respectively belonged to the
Padideh genotype (3476.7 kg ha) and the Kh 92 genotype (1733.1 kg ha*) and under water deficit
stress to to the Padideh genotype (2162.6 kg ha') and the kh 132 genotype (955.3 kg ha*) was related.
The highest and lowest content of oil in the full irrigation treatment corresponded to the Padideh
genotype (29.43 %) and kh 92 genotype (22.76 %) and under water stress conditions related to the
Padideh genotype (24.3 %) and genotype kh was 92 (16.8 %). The highest oil yield under normal
irrigation related to the Padideh genotype (524.23 kg ha?) and the lowest in the kh 132 genotype
(207.22 kg ha) was obtained. The leaf temperature of the genotypes in non-stress conditions was
significantly lower compared to stress conditions. Based on the results of cluster analysis under
normal and stress conditions, in the first group (Padideh and kh 132) due to high seed and oil yield,
and also the genotypes of the second group (Kazakhi, kh 92 and kh 97) due to this which in terms of
traits such as seed and oil yield had the highest deviation percentage compared to the total average,
were known to be resistant to water deficit stress. Also, the genotypes of the third group (Kazakhi, kh
68 and kh 132) due to the fact that they had lower seed and oil yield and also had a lower deviation
percentage than the genotypes of the second group, were in the groups They were sensitive to water
stress.

Conclusion: Accordingly, it can be understood that the variations among genotypes in terms of oil
content, and oil yield and seed yield are important components that could be used to select appropriate
genotypes with drought conditions. Padideh genotype had the highest seed yield and oil yield in both
favorable and stressful conditions.
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