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Table 1: Soil physical and chemical properties of experimental site

S sl (3o,0) I ools (2)3) Hies (pllae) pemly (plss) yod (Plas) ol Ela) oo Plas) 6 (o) 55 G p peeiehs) Sopsllcolos agal
Soil texture Organic matter (%) N (%) K (ppm) P (ppm) Fe (ppm) Cu (ppm) Zn (ppm) Mn (ppm) EC (mS.m?) pH

e 0.93 0.10 381 12 154 0.82 0.51 8.35 15 7.8
Sandy loam

Table 2: Analysis of variance of effects drought stress, thiourea and salicylic acid on some characteristics in safflower

Ol i golice soliT ax o W el Sy o Gk 5o ails sl als 5 059 ails o ,Shae So5glgm o Sloe
S.0.V. df Plant height Leaf area Seed per head 1000-seedswheight Seed yield Biological yield
SIS Replication 2 109.2 380 6.36 17.32 669789 217591222
P ST Drought stress (D) 2 1129™ 325232™ 111" 62.88" 1262939" 3914396189
b sl Error b 4 45.95 1119 6.45 7.50 130283 423701859
0,55l93 Thiourea (T) 2 199 99062™ 108™ 26.44" 281145™ 5108440592™
0yglgud X (SaS LS DxT 4 20.1™ 14810™ 3.7 1.72™ 496520™ 1819001137
Selnecdls ol Salicylic acid (S) 1 12.3™ 14660™ 1.87 4.60™ 323841"™ 2166380017"
Sl sl x (S s DxS 2 16.68™ 1515" 4.84™ 0.31™ 343544" 1505385311"
Sl sl x 0 lgs TxS 2 47 3362 1.40™ 0.06™ 209345™ 1035348749
Selvdlos apnl x 05 laud x (S 1S DxTxS 4 12.70™ 1528™ 10.32"™ 1.36™ 117065™ 1701241458"
5 sl Total error 30 62.28 347 5.57 6.38 85092 12982974
Ol S g o Ccv 12.57 5.44 7.88 12.77 14.72 21.87

Al e do )0 0 9V Jlaiml o jo jlo cxs ¢l Jre OS] pas odims jlid o ey 1w
* **and ns: Indicate significance at the 0.05 and 0.01 probability levels and not significant, respectively

S5,I5 89, duoye g ailolia 59 «Bube jo dilo slawd gy gl )|y (Sas i BV Jgoo
Table 3: Effect of drought stress on plant height, seed per head, weight of one thousand seeds and oil percentage in safflower

(o Sid 3l e o o) (St s (o giil) aigy glis )| Beb 5o ails slass () b5 59 (22)0) (69, 2oy
Drought stress (mm evaporation from evaporation pan) Plant height (cm) Seed per head Weight of one thousand seeds (gr) Oil percentage (%)
80 71.38a 32.37a 23.38a 22.54a
110 64.17b 30.07a 21.32b 19.86b
140 55.78b 27.3% 19.64c 16.68¢c

ail o doy0 O Jloi>l mlaws ;o LSD O3] bl Sl gre Dol a8l S i By sl sla 1 Sike
Means followed by similar letter (s) are not significantly different at 5% probability level, using LSD Test
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Table 4: Effect of thiourea on seed per head, weight of one thousand seeds and oil percentage in safflower

(Flsis) ogless Geb )y ails slass () 13,132 039 (32,0) GEg) S yo
Thiourea (ppm) Seed per head 1000-seedswheight (gr) Oil percentage (%)
0 27.4c 20.24c 18.46b
500 30.13b 21.43b 19.56b
1000 32.31a 22.67a 21.05a

il oo 20,0 O Jlaiz! hacs ;0 LSD (ygel (wlasl s lo cme iglay a8l oS it B > (sl )l (glo . Silo
Means followed by similar letter (s) are not significantly different at 5% probability level, using LSD Test
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Fig. 1: Effect of drought stress, thiourea and salicylic acid on leaf area, biological yield and chlorophyll b

\Fe



39 Ll 9 3l NAYVEY Solxins | Jgl 8 ylos [ peim > [ LS Slodgi 55908

3000 #0ppm @500ppm W 1000 ppm
a

2500

2000

1500

1000

(LS [0 2,5 5LS) ails o Slos
Seed yield (kg.ha-)

500

Drought stress (mm evaporation from evaporation pan)

Drought stress (mm evaporation from evaporation pan)

0; p  #0ppm 2500ppm  W1000 ppm
% b
13 0 !
S5 06 b
43 05
“;1: g 04
12 03
%O 02
2 .
0.1
0
80 110
(e S5 5 e e o) (S5 2
Drought stress (mm evaporation from evaporation pan)
0.45 B0ppm :*500ppm ®W1000 ppm
d
\} _ o4
3 035
) g
1) :Q_‘,’ 0.3 b
<
?\) -g 0.25 s b
4 o2 i
v, & 44
23 015 c ¢ 3
% E ¢ 3
LI
~ 0.05 b2 b3
33 33
0 s s

80 110 140

Oeed S5 5| e o) (K23 A5
Drought stress (mm evaporation from evaporation pan)

S, S Slyapg S ga by IS wils o Slae pojgles g (Sis i 1Y S

Fig. 2: Effect of drought stress and thiourea on seed yield, chlorophyll a and total carbohydrate in safflower
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Fig. 3: Effect of drought stress and salicylic acid on seed yield in safflower
IS Slhsems S 9D Jdg)lS @ Jdg IS (589, woy0 p Skl sl 5 0155 (St (25 Sl ST Gl lg 5 B Jguer
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Table 5: Analysis of variance of effects drought stress, thiourea and salicylic acid on oil percentage, chlorophyll a,
chlorophyll b and carbohydrate in safflower

SR T sass adsys bdslS U Sliaags
S.0.V. “5;](‘5‘ Oil percentage Chlorophyll a Chlorophyll b Total Carbohydrt

Ry Replication 2 6.68 0.001 0.0007 0.002
SR Drought stress (D) 2 155™ 1.10™ 0.2798™ 0.14™

b slas Error b 4 4.06 0.0013 0.0004 0.001
0,5l5.5 Thiourea (T) 2 30.58™ 0.1972™ 0.052" 0.028™

0ygleus x (S il DxT 4 2.10™ 0.0239™ 0.0092™ 0.01™
Sl o Salicylic acid (S) 1 7.03" 0.1702™ 0.0084™ 0.002"
Sebcdlos sl x  Sas s DxS 2 1.26" 0.0002" 0.0001"™ 0.002"
Sl sl x ole5 TxS 2 1.70" 0.048" 0.0039™ 0.003"
Seel X epla X (SiS A DxTxS 4 1.00 0.0017" 0.0072™ 0.002"
Sl
J5 slas Total error 30 3.28 0.0006 0.0001 0.001
Ol s g o CcVv 9.20 5.79 8.68 21.83

Ailoe 2o;0 0 5V Jlaiml o ;o jlo sixe ¢jlo pixe OIS pae saims lid ol ay # g % NS
*,** and ns: Indicate significance at the 0.05 and 0.01 probability levels and not significant, respectively
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Fig. 4: Effect of thiourea and salicylic acid on chlorophyll a in safflower
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Table 6: Effect of salicylic acid on oil percentage in safflower

GYgoshee) Selidlos ai]
Salicylic acid (mM)

(doy3) (o9, So o
Oil percentage (%)

0
1

19.33b
20.05a

aib o 2oy 0 Jlim! mhaw ;0 LSD (g0l (wliol s lo pixe Sglas w3l oS yiiin B> (slyls slo 1Sl
Means followed by similar letter (s) are not significantly different at 5% probability level, using LSD Test
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Effect of Salicylic Acid and Thiourea on Growth, Yield and Some of Physiological
Characteristics of Safflower under Drought Stress

Rahmani Sarbanani', H., Mahdavi?*, B., Azari®, A. and Safaee Torghabeh?, M.
Abstract

In order to investigate the effects of salicylic acid and thiourea on yield and morphophysiological characteristics of
safflower under drought stress, an experiment was conducted as split plot factorial based on randomized complete block
design with three replications. The main factor was three levels (80 (non-stress), 110 and 40mm evaporation from
evaporation pan) and sub-factor was three levels of thiourea (zero, 500 and 1000ppm) and two levels of salicylic acid
(zero and 1mM). The highest plant length (71.38cm), number of seed per head (32.37), weight of one thousand seeds
(22.38g) and oil percentage (22.54%) was obtained under non-stressed condition. Application 1000 ppm thiourea s
increased 17.91% number of seed per head, 12% weight of one thousand seeds and 14.03% oil percentage as compared
to non-application of thiourea. Also, 1mM salicylic acid showed a 6.05% oil percentage increase as compared to non-
application of salicylic acid. The highest of leaf area (2599mm?) and biological yield (8656kg/ha) were observed at
1000ppm thiourea and 1mM salicylic acid under non-stressed condition. In non-stressed and 140mm evaporation
condition, there was no significant difference in seed yield among application of thiourea and non-application of
thiourea. In 110mm evaporation condition, application of thiourea increased seed yield. In non-stressed and 140mm
evaporation condition, 1000ppm thiourea increased chlorophyll a compared to non-application of thiourea. In 140mm
evaporation condition, application of thiourea decreased total carbohydrate compared to non-application of thiourea.

Keywords: Oil percentage, Photosynthetic pigments, Seed yield, Total carbohydrate
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