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Table 1. Some physico-chemical properties of the soil experimental field

S S s

o gt o3 (3) 05355 hess (eSS e

9 doys Loy

k) (FAS pp S k) ) S Edon

Jl Al EC Nitrogen Phosphorus Potassium Clay Silt Sand
Year  pH (dsm?) (%) (mg kgt (mg kg™t (%) (%) (%)
2019-20 8.1 6.7 0.05 7.5 207 14 19 67
2020-21 75 6.5 0.05 8.1 214 17 18 65
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Table 2. Climatological information of Khosrowshah agricultural research station
during experimental period in 2019-21 cropping seasons

Pl slos 5 Kls ST glos S0k

(51 L) (51 L) by oKk (Sl g geme S e
Average of Average of (51 Lzl (ak) A S oSais
minimum maximum Average Total Total evaporation
Jl temperature temperature  temperature precipitation from class A pan
Year Month obo (°C) (°C) (°C) (mm) (mm)
2019 September 23 A 16.4 30.5 234 - 3255
October e 11.7 25.8 18.8 17.3 204.0
November R} -0.2 12.6 7.8 7.1 52.2
December 55T -14 7.0 2.8 16.0 0.0
2020 January ©3 -35 51 0.8 31.8 0.0
February &> -7.6 24 -2.6 13.6 0.0
March Kooy 1.7 12.0 6.8 344 0.0
April RESTY 4.0 14.6 9.3 724 0.0
May Cigs)l 8.3 22.3 15.3 28.1 202.0
June sls = 14.1 30.7 224 3.9 344.0
July I 18.5 32.8 25.6 5.0 334.0
August sl 50 18.6 33.0 25.8 2.8 357.0
September .. 2 18.1 26.7 233 24 264.9
October e 11.3 22.6 16.6 3.9 146.1
November R 51 17.3 11.2 54.8 54.7
December 55T -0.1 7.9 2.7 23.8 0.0
2021 January &> -6.9 7.5 -0.5 89.7 0.0
February R -1.7 9.6 2.8 32.2 0.0
March Al -0.9 12.2 4.4 16.8 0.0
April RSTY 4.6 18.1 11.8 19.3 106.3
May Sy 14.2 24.1 18.8 33.3 325.5
June sls = 16.0 30.1 23.7 49 204.0
July % 22.0 30.5 27.5 11.7 52.2
August sl 50 21.8 30.3 26.8 21.1 0.0

-»\.AT&:,\.M.)AJ Uajf:‘ QWB)JT&:}CLﬁjé‘)))wL}ZJyT}QM;f &i::g‘}..:w a&ﬁ\ﬁhu‘)
The data obtaind from synoptic station of the East Azarbaijan agriculture and natural resources
research and education center.
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Table 3. Combined analysis of variance for measured traits of safflower genotypes as affected by drought stress in 2019-21 cropping seasons

s Mean squares ols, » ke

@UT ol milme LS iy o oS plisf Gb s oS 53 b sluws
S.0.V. O ot aa OLF RWC Canopy temperature Plant height Head diameter Head no. plant*
Year (Y) Ju 1 0.004 18.678 46.944 30.044™ 57.00"
Replication/Y s 1S 4 0.001 1.322 96.511 3.153 0.989
Drought stress (A) Sex s 2 0.121™ 877.233" 304.078 77.478™ 2.211
Y x A Sax gsx Jl 2 0.001 81.744™ 77.078 1.011 3.033
Errorl Vo= 8 0.001 4.322 85.928 2.015 1.556
Genotype (B) wss; 4 0.004™ 19.489™ 1371.583™ 9.101™ 8.850™
Y xB cosixd 4 0.001 2.067 305.194™ 12.996™ 1.272
AxB o Ses gn 8 0.001 3.789™ 63.883™ 5.308" 1.933"
YxAxB X S puxJl 8 0.002 3.883™ 45.078™ 1.181 0.339
Error 2 Y o= 48 0.001 1.974 21.358 0.877 0.561
C.V. (%) (1) &l o o o 4.25 3.37 3.63 6.08

*and **: Significant at the 5% and 1% probability levels, respectively . Lo y3 &Sy 5 do s gy oz el )3 s gme 5 5 T FHSF
RWC: Relative water content
Table 3. Continued =¥ Jgd> aals
Mean squares ols, » ke

©al3T amys b s als slaw Ll 4. 05 615 3 Shas RS &b,):)il‘w
S.0.V. ol s 2 df. Seed no. head! 1000-seeds weight  Seed yield  Oil content  Qil yield
Year (Y) Ju 1 38.547" 4.268™ 132020.100" 20.544"  67601.279™
Replication/Y Jus,1 S 4 1.524 0.118 46331.189 0.356 5499.555
Drought stress (A) S g 2 580.652"™ 42.810™ 27067543.144™  27.033™ 2583993.717™
Y x A Sex prxdl 2 6.350 0.178 801065.633™ 5.811  39924464.000™
Errorl Y= 8 2.044 0.145 14871.039 2.006 3345.400
Genotype (B) s 4 129.125™ 9.277* 1269257.306™  13.139™ 16996.822""
Y xB wisix 4 0.635 0.568 21990.0683™ 2.739™  4304.809™
AxB N P G- S R 25477 0.462 27386.756" 3.464" 7679.854™
YxAxB s X S uxJl 8 2.680 0.153 20012.717 1.381 4045.662™
Error 2 Y sls 48 1.491 0.233 9552.964 1.261 1980.447
C.V. (%) (1) O ok oo 2.61 1.52 3.35 3.94 5.30
*and **: Significant at the 5% and 1% probability levels, respectively. Ao y3 685 5 o3 gy el o 53 s e o5 DT SE
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Table 4. Mean of agronomic characteristics and seed and oil yield of safflower

genotypes as affected by drought stress in 2019-21 cropping seasons

A sy sles oS gl
s (S gen (51§ sl 4 3) Goo b)) e oo) b a3 ol 55 5b sl
S5 (/)8 ,, T  Canopy temperature Plant height Head diameter ~ Head no.
Genotype RWC (%) (°C) (cm) (mm) plant?
Non-stress O
Padideh 67a 18.5bc 143a-c 28.7a 12.8ab
Golemehr 75a 17.8bc 147ab 25.8b-e 12.8ab
Parnian 72ab 18.5bc 124¢ef 25.3c-e 11.8bc
Mexicol4 74a 19.7b 132de 26.5b-d 11.0c
Mexico248 75a 16.3c 140b-d 27.5ab 13.7a
Stress in rosette stage <, Ao e 45 i
Padideh 76a 16.7¢c 142a-c 27.6ab 12.7ab
Golemehr 74 a 16.5¢ 147 ab 27.2a-c 12.5a-c
Parnian 73 a 18.5bc 124ef 26.4b-d 11.7bc
Mexicol4 74 a 20.0b 137 b-d 25.2de 12.2a-c
Mexico248 71ab 16.0c 151b 27.3ab 13.5a
Stress in seed filling stage  «1> o4&, al> 0,5 0
Padideh 64c 26.7 a 140b-d 24.8de 12.2a-c
Golemehr 64c 275a 138b-d 24.2¢ef 11.0c
Parnian 60c 27.2 a 121f 24.0ef 12.3a-c
Mexicol4 63c 278 a 133de 24.2¢ef 11.5b-c
Mexico248 65bc 26.8 a 138b-d 22.8f 13.0ab
D3 gl o ys gty Jlaim| b 53 (S5 05057 el B (o0 57 e O3 o 5 il (51,1 4SO s 2 5 (sl Sile

RPIRE
Means, in each column, followed by at least one letter in common are not significantly different at the
5% probability level -using Tukey test.
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Table 4. Continued. =¥ Jgd> aals
4l 138 0)s 6l 5 Sles 3 Shes
5 GG 03 p SAS) oy doys (GESa 3 0 S5LS)

o) b, als sl 1000-seed weight ~ Seed yield  Oil content  Oil yield

Genotype Seed no. head™ (9) (kg h) (%) (kg h)
Non-stress RS RTR"
Padideh 53.0a 33.3ab 3743ab 30.2ab 1129ab
Golemehr  52.6a 32.9a-c 3573b-d 28.8a-d 1030c
Parnian 42.9c 31.6d-f 3137fg 27.8b-e 878de
Mexicol4  51.8a 32.1cd 3332ef 29.2a-d 971cd
Mexico248 53.7a 33.7a 3808a 30.1a 1132ab
Stress in rosette stage <, 4l 0 45 S
Padideh 49.6b 32.9a-c 3687b-d 29.5a-c 1073bc
Golemehr  49.4b 32.6bc 3495de 30.0ab 1049c
Parnian 43.2¢c 31.1d-g 30439 27.8b-e 846e
Mexicold  49.7b 32.0c-e 3316ef 28.0b-e 928de
Mexico248 52.8a 33.2ab 3695a-c 29.3b-e 1091b
Stress in seed filing stage  «ls s , a0 53 55

Padideh 41.9c 31.0e-g 1983h 28.8a-d 572f
Golemehr  42.2c 30.3gh 1979h 27.0de 532f
Parnian 40.9¢c 29.9h 1502i 26.0e 392¢g
Mexicold  42.3c 30.2gh 1586i 27.5c-e 4369
Mexico248 43.1c 31.0fg 2087h 28.0b-e 586f

o et o 53 (S5 0905 ol dily (o &S e O OGB4 (g p 3 (gla e

BEtIRH J‘ngu Sl Loy

Means, in each column, followed by at least one letter in common are not
significantly different at the 5% probability level using Tukey test.
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Table 5. Correlation coefficients between studied chrarcteristics of safflower genotypes

e (5] i Gy gl b ks G5 b sl b s 4ls slaw 4l 138 O3y gl s Shee HEay Ao o, Ses
St g &£t Al i, sbs  Plantheight  Head diameter  Head no. plant®  Seed no. head  1000-seed weight ~ Seed yield  Oil content Oil yield

Characteristic ~ RWC (1) Tc(2) (3) (4) (5) (6) (7) (8) (9) (10)

2 -0.93"

3 0.40 -0.83

4 0.83™ -0.86™ 0.43

5 0.33 -0.44 0.56" 0.37

6 0.79" -0.74™ 0.61" 0.76™ 0.50

7 0.88™ -0.88"™ 0.67" 0.84™ 0.65 0.91"

8 0.97" -0.96™ 0.48 0.86™ 0.46 0.85" 0.94™

9 0.76™ -0.66™ 0.58" 0.75™ 0.45 0.72™ 0.82™ 0.75™
10 0.96™ -0.95™ 0.50 0.87" 0.48 0.87™ 0.96™ 0.99™ 0.81™ 1.00

*and **: Significant at the 5% and 1% probability levels, respectively. 53 & 5 gy Jlal o 53 s e o Sa ik

T¢: Canopy temperature, RWC: Relative water content
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