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Table 1- Physical and chemical properties of sail

EC pH N C oIN Na K P Loam Clay Sand Texture
(ds/m) %) Mg/Kg) )
1.46 8.4 0.05 047 94 115 9.2 387 27 32 41  Loam Sandy

2 B Joboee 3 o SIS s ey 5 s ()39 (0o O 8as (8, S pd il g s Y Jgur

S g llys
Table 2- Analysis of variance of oil content, oil yield, nitrogen, phosphorus and potassium
of Safflower seed influenced by foliar spray in drought condition

Ola po (ko
a0 &S dlasy
s &b L . ) 1031 5359 s (R I 1051 ool
oy 5] b 4o ke o,Sles Pl 039 ik RIS
e df Seeds per Oil yield <lo® Y <le
head N p K
no.
NS
2 61.185 12072/33 0.247 0.000230 629.74
Repeat
S A 2 "03.1034  53824.00" 0.087"% 0.001979"  499.12"
Drought stress
a gls
4 62.138 917.83 0.742 0.000182 26.56
Error a
bl Jolxe 3 39219  9459.00™ 0.837" 0.000182" 163.94"
Foliar application
L.é"‘b > Q‘""’XLS“"I‘: Jeloxo ns s ns ns s
xFoliar application 6 48™40 438711 0.077 0.000015 18.82
Drought stress
b sl
18 91.40 3461.85 0.253 0.000023 26.45
Error b
Sy o 00 17.08 5.99 12.48 1269 1147
CV. (%)

Golosoe pas g oo, ) g ao 0 0 mhu o s Jxe ol 4 NS g e
ns, * and ** not significant and significant difference at p<0.05 and p<0.01, respectively
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Table 3- Comparison of means of oil content, oil yield, nitrogen, phosphorus and potassium
of Safflower seed influenced by foliar spray in drought condition

S &ild dluxs o al s R
= I P e it e s el paunliy
@ Lo &b oil stlse slsn T
Treatments Seeds per yield N P Mgign
head (kg/ha) o) )
drought stress  Scis ics
FC) w02 V8 Jols' 5t 4400a 105883 a 412a 0051a 51024 a
Complete sets watering 75%
FO) woyo b0 k] 4140a 94283 b 403a 0036 b 45345 a
Complete sets watering 50%
(FO w0, Y0 )l 2680 b 94283 b 394a 0025b 38155b
Complete sets watering 25%
Folair application .ol Jekxo
Lz (Control) 3020b 94089 b 366b 0032b 39536 ¢
oliges 4060 a 97289 ab 395ab 0035b 43292 be
chitosan
Sl Sl 3790a 99567 ab 438a 0040 a 48817 a
sdicylic acid
Sl Sl #0598 4080 a 101656 a 41480 0042 a 4772180

sdlicylic acid and chitosan

Ailges s e (5SS (yga3] wlel 2o j0 B o 10 diiws S ie By S gyl JBlas a8 la Silee DS
* Values followed by the same letter within the same columns do not differ significantly at p =1% according to
DMRT

Lyl 5o o3 Jslome 5 o S8 RWC 5 i s lasly (5L ool e ondS’ ol ly 22526 —F Jgazr

g B W
Table 4- Analysis of variance of calcium, sodium, iron, membrane stability index and RWC
of Safflower influenced by foliar spray in drought condition

Olay po (uSileo
s @l i‘)? , el Cagby duoyo
SOV e prls ot s o2 - )
df Ca Na Fe L syl ot
GSl RWC
R);;t 2 0.0306 17.288 13752.7 38.26 16.16
Dr@“"’ou;r;t 3?&;3 2 0.0469" 8.651" 3907.8™ 29.27™ 597.92™
Error a s a 4 0.0014 1.151 3150.7 12,95 301.88
Fol ;r‘“’;pél’l‘;‘; on 3 0.0063" 5974 10730.9" 140.73" 332.66"
S X 3l Jybne
xFoliar application 6 0.0007 ™ 2.062"™ 6851.9™ 1142 20.48™
Drought stress
Errorb s b 18 0.0015 1.652 2500.48 7.14 74.64
O ki 12.45
'C’*\*/” (6/")" 11.93 17.04 15.77 9.04
V. (1)

Golosoe pas g oo, ) gao 00 mhu o s Jxe ol 4 NS g ek o
ns, * and ** not significant and significant difference at p<0.05 and p<0.01, respectively
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Table 5- Comparison of means of calcium and sodium, iron, membrane stability index
and RWC of Safflower influenced by foliar spray in drought condition

T L Cagh )y wo,d

bl mnds’ oo o .
Treatments (%)Ca  @pmNa (ppm)Fe L sally s
%) GSl (%) RwWC
drought stress s is
(FC) 0o y0 YO o5 g,LsT
»Ye bl e) 0393a 725b  34336a  27.78a 77464
Complete sets watering 75%
(FC) o y0 8+ 5,LT
0325b 796 ab 31354 a 30.15a 6603 a
Complete sets watering 50%
0.268 c 927 a 31085a 30.72 a 6455a
Complete sets watering 25%
b Jslxe Foliar application
sl (Control) 0294 b 688ab  30227b  272lc 60.72 b
YT 0323 ab 627b 29900b 2573 c 6982 a
chitosan
ool Sk b 0344 a 726 ab 31586 b 3059b 7227 a
salicylic acid
Sl b vt 4yl g 03%4a 822a 37321 a 3465a 74.62a

salicylic acid and chitosan

Al e o e (Sl (g3l bl s o )3 B mlans [0 aiies S i By S sl JBlas a5 la Sl DS
* Vaues followed by the same letter within the same columns do not differ significantly at p =1% according
to DMRT
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Abstract

To study the effects of drought and foliar applications of salicylic acid and chitosan
on some physiological traits and oil yield of safflower under drought a split plot
experiment with three replications based on a randomized complete block design was
conducted at the University of Zabol, Iran. Treatments were three levels irrigations at
25, 50 and 75% of soil available water assigned to main plots, and four levels of foliar
applications of salicylic acid and chitosan (control, 0.424 g/liter of salicylic acid, 5
gl/liter of chitosan and mixed application of salicylic acid and chitosan) to sub-plots.
Water stress reduced oil yield and phosphorus, potassium and calcium contents of
shoot. Oil yield was decreased with increasing drought stress by 11% as compared to
that of control. Severe water stress also increased the amount of sodium in seed, but its
effects on nitrogen and iron control of shoot, membrane stability index and relative
humidity were not significant. Foliar application of salicylic acid and chitosan increased
macronutrients (nitrogen, phosphorus and potassium) and micronutrients (calcium and
iron). Seed oil yield was not affected by foliar spray. In general, combined application
chitosan and salicylic acid on traits under study was effective. It can be suggested that
combined application of chitosan and salicylic acid could be effective in growing
safflower at this region.
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