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Table 1- Soil physicochemical properties at the experimental |ocation

EC Sand Silt N P K Fe
pH I
daSm % ppm
7.3 112 58 32 0.082 3.23 96 05
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Table 2- Combined analysis of variance of traits studied in safflower cultivars under drought
stress condition in two planting seasons

039
N S lgioo 4315 8 yShos o Slos Of9y oy l
i 2aleo . Gig . b i . . ol y
SO.V. B L 2lew Gran oEs) Oil Harvest
df Dry RWC % yield Oil yield  percentage
weight LAI index
per plant
cils bad
Planting season 1 1041 530.94™ 2552 2092522547 16803952  63.55" 2.145™
(A)
cdls Juad | S5
Rep /Planting 6 12793 15408  0.377 309.59 266586 15.25 64.48
season
Drought stress 2 80.22* 1666** 18.025** 31967170 2765017 0.75™ 2513™
(B)

AxB 2 100.18° 7.502™  0.707** 3913982 285323* 2.13™ 0718 ™
‘A_d sl 12 41.86 44.98 0.388 331732 23283 3.609 12.84
Main error

,”'9’ 9 42,083™  94.29*  1503* 2069128  164835* 247" 141.12*
Cultivar (C)
AxC 9 28.22™  6525™  0159* 1526632 152588 144" 2917 "™
BxC 18 28.742"™ 87.88™ 0.254* 274495 "™ 24115 "™ 1.53"™ 1.536"™
AxBxC 18 49,969 ™ 9.01™ 0.116™ 183443™  15748"™ 1.58 ™ 2.058 ™
oo sl 162 24.455 22.86 0.079 229559 22427 2.32 12.79
Sub error
& s i CV. (%) 31.84 7 13.56 22.7 24.21 5.15 13.70

oyd 0 g ) Jleisl mhaw [0 ls sixe g 4l Sre el cud ¥ g *F NS
ns, ** and *: non significant and significant at the 1% and 5% probability levels, respectively
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Table 3- Mean comparison the effect of planting seasons on traits studied of safflower

plant
S Juad gy S S 39 T (s (glgizmo RETTEIS
Planting season Dry weight per plant (g) RWC (%) Qil percentage (%)
™ Spring 17.61 69.18 29.07
Ol Summer 13.44 66.21 30.10
LSD 5(%) 112 1.24 123

JRCR PSR S o PR E TR ON S IR ESIE gL WO JERpp S N P < IO
In each column, means with the same letters are not significantly different.
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Table 4- Mean comparison the effect of drought stress on traits studied of safflower plant

S S Ay S S (39 O (o (slgizmo
Drought stress Dry weight per plant (g) RWC (%)
aal Control 20.67 71.22
oMo Kb i Mild drought stress 16.59 70.90
S K i Severe drought stress 14.6 62.54
LSD 5(%) 2.22 231

Al e K0S b s tee (o Lol ST a3l oS jie B> sl (slanSilie yyie o 40
In each column, means with the same letters are not significantly different.
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Table 5- Mean comparison the effect of cultivar treatment on traits studied of safflower

plant
PN giw‘_g‘,;;u ol g Ll

Cultivar RWC (%) Harvest index (%)
Mecl0 67.99 28.62
Mecll 68.52 25.90
Mec23 67.33 22.79
Mec26 65.75 22.58
Mecl17 67.21 26.57
Mec27 64.03 24.22
olely 67.03 24.88
Lo 68.34 28.94
JORRVL4 71.29 27.76
ddo 69.49 28.77
LSD 5(%) 2.7 2.02

il o K00S0 b ls e kel OS] 0Bl oS i By (o)l sla uSilie g 58 40
In each column, means with the same letters are not significantly different.
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Table 6- Mean comparison the interaction effect of planting season* drought stress on
traits studied of safflower plant

PEPYRE - P Sl &ld 8 Slos fars
s Jad R WESRAY) Dry weight per ahe 22 Grainyield 08 28

Planting season Drought stress pl(;\;lt L‘JKI’ kg.haly (()klé)r/::ll?
Control waLs 19.93 3.01 3933.88 1141.68
W (SLS i
sl Severe drought 15.79 2.04 2241.07 655.02
Spring stress
‘f’*‘m TS S 17.10 2.18 2941.52 825.51
Mild drought stress
Control aaLs 13.25 221 1576.75 479.43
W (SLS i
obewls Severe drought 1342 1.32 744.45 22381
Summer stress
‘f’*‘m TS S 13.65 1.74 1192.80 358.33
Mild drought stress
LSD 5(%) 3.15 0.283 280 74

il o K00 bl cme (g el M w8l (S yie B> (g0 slo o Silee s p2 50
In each column, means with the same letters are not significantly different.

S35 ol S o anlllans jge Slao  p8, b cllS Juad glojlos blite 1 Sile auslio -V Jgaz
Table 7- Mean comparison the interaction effect of planting season* cultivar on traits
studied of safflower plant

. . _ L ailo o ,Slos wgy 0 ySlos
CoblS Juab o5 5 1 b L O ©9)°;
\anti culii Grain yield Qil yield
Planting season ultivar LAI kg.ha’y kg.haty
Mecl10 221 3073 902.74
Mecll 2.15 2522.86 736.19
Mec23 223 3320.66 985.66
Mec26 2.27 3107.50 897.70
e Mec117 2.32 2900.60 858.19
sgrih Mec27 2.19 3047 893.26
9 ol 2.64 2685.93 760.47
Lo 2.57 2982.96 862.54
cubulF 3.01 3178.41 927.44
ddo 259 3569.33 1006.52
Mecl10 1.69 1204.16 366.47
Mecll 1.46 1081.66 325.401
Mec23 1.49 527.50 160.59
Mec26 1.64 737.50 224.83
e Mecl17 1.51 979.16 294.47
Ol Mec27 1.76 722.50 216.04
Summer ol 1.85 1406.08 421.87
Lo 1.95 1714.83 510.63
Cals 213 1354.08 416.77
Ao 2.05 1985.83 601.53
LSD 5(%) 0.224 383 119

il o 500G bl e (g Lol M W8l (S i B> (5l slo i Silee (g B 50
In each column, means with the same letters are not significantly different.
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Table 8 Mean comparison the interaction effect of drought stress* cultivar on traits studied
of safflower plant

Sehs pas pe-J) %‘ics?“sé‘f"“ S o 2Ll
Drought stress Cultivar RWC (%) LAI
Mec10 72.73 231
Mecll 71.76 2.40
Mec23 65.87 2.38
Mec26 72.88 2.61
ol Mec117 70.30 224
Control Mec27 68.92 2.48
ool 69.40 2.81
Lo 70.88 293
ORRY L4 76.20 2.84
ado 72.32 3.03
Mec10 61.33 1.63
Mecll 64.72 1.44
Mec23 63.62 1.46
Mec26 52.67 164
L Mecl17 60.57 1.68
it gt Mec27 59.35 1.69
Severe drought stress obl 62.18 1.76
Lo 65.89 1.70
Cubals 78.15 2.04
ado 66.93 1.75
Mec10 68.91 1.74
Mecll 69.08 1.58
Mec23 72.49 1.74
Mec26 71.69 1.61
e B 2 Viec27 &6l 76
Mild drought stress €c : ’
ool 69.49 2.18
Lo 68.25 2.16
RV 69.51 2.83
b 69.22 214
LSD 5(%) 4.68 0.224

In each column, means with the same letters are not significantly different.
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Abstract

To investigate the effects of drought stress on yield and oil percentage of safflower,
an experiment was carried in split split plot based on randomized complete block design
with four replications during spring and summer planting seasons at Kaboutarabad
Agricultura Research Station of Isfahan in 2015. The main factor consisted of two
planting seasons (spring and summer), the sub-factor comprised of three irrigation
treatments (normal irrigating from sowing to plant maturity as control, irrigation up to
the beginning of flowering and irrigation up to seed filling period) and the sub-sub
factor were ten safflower cultivars (Sofeh, Goldasht, Sina, Faraman, Mec117, Mec295,
Mecl8, Mecll, Mec7 and Mec27). The results showed that irrigation treatments had
significant effects on leaf area index, relative water content, plant dry weight and grain
yield. Drought stress reduced these traits. Drought stress had not significant effect on il
percentage while oil yield because of reduction of grain yield. The highest yield of oil
belonged to Sofeh cultivar. Oil yield in irrigation treatments during seed filling and
flowering period decreased by 26% and 46%, respectively as compared to control.
Results showed that all cultivars in summer planting had lower grain and oil yield due
to increasing of temperature as compare to spring planting. Although the oil percentage
in summer planting was about 1% higher than spring planting, but due to lower grain
yield, oil yield decreased by 60% during summer planting. Sofa and Mecll cultivars
produced the highest and lowest il yields with 803 and 530 kg.ha™, respectively. Also,
Sofa cultivar had the highest grain yield in both of planting seasons.

Key words: Drought stress, Harvest index, Leaf areaindex, Safflower.
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