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Effect of water salinity on growth, quantitative and biochemical characteristics of safflower
(Carthamus tinctorius L.) in Ahvaz region
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Table 1. Physical and chemical properties of soil

O L I e B N
Gt EC Kav N P oC CEC Silt  Clay Sand
pH
ds/m mg/kg % ma/kg Cmol/kg % % %
7.56 3.15 142.6 0.058  4.58 0.17 9.52 37 22 41
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Chl a=12.25(A663)-2.55(A645) xV/W
Chl b=20.31(Ae45)-4.91(A663) xV/W
Total Ch|=17.76(Ae45) +7.34(A563) xV/W
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Table 2. Analysis of variance of different levels of water salinity and cultivar on growth, quantitative and biochemical characteristics of safflower
s e 4y oS osbe abs,y Jsb Chlorophyll Jos A5 &l Hlm 05 @ g 53 Gub Sl Gk s ails slaws als s Shese L;ij}s}:‘ s Shes Sy e ls
Pl -
s OCV sl Root dry Root b Total j 1000-grain  Head number  Seed number Grain Biological Harvest
e df matter length weight per plant per head yield yield index
UT & ** * *%x *%* *xk *%* ** *%x *%x *%x *%x
’ wfw_ 3 42.6 252.8 12.4 8.3 25.7 342.5 118.2 321.5 209.4 375.8 211.4
Water salinity
e 2 335 2507 47 34 6.3" 89.4" 313" 40.3" 206.2" 258.3" 1587
Cultivar
ij * UT ‘s)f:‘ * * *%k n *%k **k ** *% * *% *%
. - 6 9.3 258.3 7.8 1.3™ 12.6 377.3 97.5 219.3 134.6 322.4 222.5
cultivar =water salinity
o
24 3.2 86.9 2.2 1.5 3.2 30.06 11.4 14.2 9.4 17.8 17.9
Error
O S o 2
e - 15.7 13.1 6.3 7.5 6.8 8.5 11.4 13.9 10.3 11.1 10.8
CV%
e 5 # ‘ns

Al o o33 O 5 oy a3 s cre 3 Jl3 e b sl b o 5 4
ns, *, ** were not significant and significant at 5 and 1%, respectively
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Table 3. Comparison of mean interactions of different levels of water salinity and cultivar on growth, quantitative and biochemical characteristics of safflower

<Teoss aty, oSast osle iy b Gl S e 8 ko) Jis )8 BN G sl 53 &l sldas al> > Sles Sidam o Ses il pasls
2o ) =5 O 5508 (e ) Chlorophyll(mg/g) (e S)ats Gy ab QU 3 8) (O ,505) (4e53)
(e Cultivar Root dry Root . b Js 1000-grain  Head number ~ Seed number ~ Grain yield Biological Harvest
Water salinity matter(g/pot)  length(cm) Total  \Weight(g) per plant per head (9/pot) yield(g/pot) index (%)
Isfahan olgis! 452 30.2% 295% 09 39° 33.2°2 29,52 10.72 31.4°2 69.5 2 45,12
(1a2) 0.4 Soffeh wiw 48 275  276® 090% 36 315" 2752 102 25.9°¢ 65.4 2 39.7%¢
(Control) a ab a a a ab ab ab b a b
Goldasht & 45 29.4 2.81 0.93 37 32.1 28.4 10.2 28.0 68 41.2
Isfahan olas! 432 31.4° 286% 0912 37° 315 27.7° 10 % 24.2° 57 ¢ 42.4°
4 Soffeh «i 36%® 29 % 264 085% 35® 30 "¢ 25.6 ¢ 9.2" 21.4°¢ 53.2¢ 40.2 ¢
Goldasht 5.8 3.9° 31.62 27%® 0882 36% 304 26.1 "¢ 95" 22.3% 55.5 ¢ 40.3 ¢
Isfahan ol 36%® 3252 21% 0762 2.86° 30 23.6 ¢ 8.3"¢ 175° 54.5 ¢ 32
8 Soffeh w. 3P 30.1% 18¢ 079% 259% 285 20.4 75°¢ 13.19 50.5 26.03 ¢
Goldasht .8 3.4% 3252 183¢ 08%® 2% 29°¢ 2259 75¢ 15.2 1 53 ¢ 28.6 %
Isfahan olei! 3.3° 25.5¢ 165¢ 071%® 23d 27.6¢ 21.5 ¢ 7.7°¢ 13.79 53.2 ¢ 25,719
Soffeh wi 2.7 22,3 1.4%  o72®  22d 26 ° 18.39 7 10 M 479 211N
12
Goldasht 5.8 3P 25.2¢ 152¢ 7%  22d 26.5 % 205 f 7.2 118" 50.4 9 2349

i Sen b (513 snn LDkt (65 LT Blod31 4o )3 0 o 5 Sl (gletals i 0 g03T ol s tkites (goliin g 61,1 o7 ol slod o SiLs
Common letters in each column mean lack of significant difference in probability level of 5% with Duncan test.

YA



1FRY Gl ) € oxlosd (1 Wlor O3l S5 Mol § casly g5 — oode 4o

Earl and Davis, ) s oo Jwe I s 53 55 05 31
ST 5l edd ol (BLS1 0y S el 5 pl 55 5 (2003
lad 4 Dol wd 5 5 b 0581 A5 4 e
Sl 53 5 la (s p el g OB ST s 4 sk
(Parry et al., 2002) 55 8 s olE )3 Los IS zalS
Jolse 51 Jds IS Chle als &8 Conlodd Hlgbl o
B N ¥ J U PVISEISIN | Y
2 LS, L sk s RIHIL 5 s
338 o0 A Slodo LIS 4 pie 5 Al g
.(Galeshi and Soltani, 2002)
a1 5138 GO39

50502l s B il 6T mls el
33 13 gme 3 5158 035 p oy 5 ST Gosd S
on A 313 0L 0 80ke Slaslie s g2 (Y Jst)
L(aald) e etag oo /¥ Lol o 5 ails Hla O
s 3l 5 Olghol 05 4 5 4 0 8 TV S TYNY
05551 e SV HSla b als Jia 055 S 5288
L el e g a5 o3 VY o p Ll 0 ) 5 i
oal LY 4 Wlg e ails Hla Oy el (Y Jgd)
03 Ay Odd EalS (ils Qs s Al e 53 (6 i 55 3 ge
AEL Al GAS 0y Jsb AL 5 (el fudly I
BIEYpn ;:.‘...:.A 4 55 (\WAY) sy ae) ed o
oo dal ey dils G s ey95 Jab g als Hl5a O3
OLar 5 Cagsgye o3l Loz ses o)lal (548
41> 055 a8 (Nabizadeh Marvdust et al., 2003)
Sl S 4 ails S| (g 55 g8 DS 5 s o 4
Md;ﬂuﬁ"i‘dﬂuﬁ)-’ﬂféw‘)wmﬁi
Alosls
b 90 Li1d oluwd

R SV IR SR TSP I RUE R
Jsr) 550 5la s Gab 53 &l Sl 035 5 0T ()55
23 415 315 o 2 o7 315 0L 5 80le Dlaglie g (Y
2 o3 e ¥ Ll s s Olgdusl o35 )3 YA L b
SIOMF Kl b G s 4l sluws o eS 5 (Aals) e

Y4

JB9 A7 Ol a0
5T ot 50 & sls 0L bl T el
U Gpomen 25 3 sa S50 @ L5 IS 015 085
J25A5 58 s I5 Olse 5 0355 ST 058 Sen
Y Jsd)sss Sls gm0 o5 IS 5 S sls gme JS
O ST o581 L & als 0l Slglis gl
St 3l 2alS 6 IS Calise o1 55 La b IS
o) o3 B ol 4 dals Hlas I w8 b IS Ol e
Aals g bl sime LDt 5 bl slai Olghosl 3
w3 WY Ll 38 s Ol op S WIS
08 20 R e VF S0l Lsio (55 55 fie el
Ao D by 8 s opl 53 (F Jsia) s saline
el 52 0T Oljee <3S, NTETCIRTITE Y- Sy
Sl BB 5 OLaSS (558 alitee (slasla )3 5 ke
58 0SS Jbs S (Y Jsd) s bl Blod I Hls s
sl 0l 1y Gl gme 2alS (688 I3 L Ol en
2oy o IF Ll s s S g8 IS Ol o e
08 2 oS ke YA GSole L Olgiol (35 5 (ald) g
> ¥ ol 5okl ol S)la gme O 5 Al fol-
S A edalie 658 ke 6,1 55 ey etes
22335 5 g oeess o3 WY sled 4 ST J35 857 Ol e
Jad) A edalia ls gme SN 035 awr oy Ll 3
s 4 a8 Chle 55 el o col eds Ol (Y
J 58 s 53 88 Sl ez (Sl
Gl gy ol &8 ol odd Ol pimes ASL (o0
05 &S ol Lae (,&,,_-.Ni 4 dwly Sy IS Slis
4 e g Ll G Wl Dok 4l o Ll
(Ashraf and Bhatti, 2000) 555 . Jubs S zals
o s A a8 BV o 5 e 31 (S Sl ek 0L
o5 B 4SS Jebi S 0 5T 03 8 a5 B,
5 S g e 53 58I DS 5T 5 (55
4 i DL Gl 2y B 038 e e s LBl
Cadgdme b 39 IS rwsn 5 Ay oo S
(Kayaetal., 2001; Lutts et al., 1996) s 4 a1 3e

JEt (DT 550087 5 6555 Ll 5 53 457 s Ol (ioean



w0 (9 BB T 39 » ST O (s9b 4T

ot S8 sls 0L el il 4 s
35 o gme i1 > Slas 5 T o 238 5 055 T
e oS ol 0l ke Slaslie ls (Y Jydr)
Lyl 5 3 lgdol (35 4 Loy o ¥V/F 0l Ll 5 Shae
bails 5 Shas o 2S5 (ald) ey ptes ) s /F
2 i WY s s adko o3, 51 e SV Sl
plos 53 Sal g b6 €SS L(F Jois) A Jools e
Olgiol (35 4 €13 5 Sas o ey 0555 Caliben - slas
Gelsd gl 53 s Gl ado o35 4 A o eSS
(3002 Fa g gmies) 2 VY 5 55 4l s Slas ral”
U 6osd) Al a4 e dhe 5 S Olghel
FVE 5 OV/A OF/Y doles 55 4 (e 5 yedas jowd
4 Sos I Bl lalh s als s Slee (2alS sy Aoy
sldas cails S5 O3 sm als 5 Shas sl sl s
JS..\;_.,LZWvéjjaaf:ﬁ&bjzdba\wjdﬁ);&b
3 pelis Do) 30k (5 98 &S 0Bl 2y s 33 o))
SRS i 5 3N gr oS e lie s
(Mehmet and Ahmet, 2003) 35 & . «ls 5 Shes
2> Pl G b 5l )08 AT 45 Sl 0l Oy i
P393 S s S plie S 5 1S Sl ge Ll
o W10 3 Shes 25 5 ol (g s Sl sl
OLes 5 by (YA sl Dbl 5 & $)33 8
(55 3l ealinul o7 wzils Ol (Ghorpad et al., 1993)
Sldad (4 g 3 b sldar ( Siale 56 5 b Sl cwle
3 S ol go A 5 oman 5 415 5158 055 (G s 4l
AL o n i1 3 Shas Ol p 3150 i S5 8
= 39l g 8 Klos
Slagnn 5 s 4 S5 s 5 Sas &8 50> OLLS s
S8 S (0 (S ph s sl U o
23 S5 g 3 e o ity (Y Jsder) S35 15 05,
Olgtol slaed ) 5o 5 (Uals) oy eiay§ (o +/F il )2
OIS 53 0 S A 580 ke b i3 4 Caall
Ll 51 by aw o @olame DM LT S
PRI EEUA G JERSERIC V5 P PWEPN OV

Lol 3 6SC5 g am 5 Shas o 2eS 3 K odalie

O oo gme Sl anlllan 5 ) 50 (6558 sk 4S5 Les
sdalive 3b s 415 31wy Bl 1 28 5 Olgiasl (5593
3350 ) A5 Jomily gl aoes Ll ) 4T AL
als sldws 2als &S Canl ol Ols (Y Jgdar) Aib axdllas
e S 5 S g Bl ge A 5 RS s 4 G o
ol i (5 &y O b e s Sl (g 5l 5o
(Nabizadeh Marvdust et al., 2003) .l oS
G 5 Jawl ¢« OFAN) OLKer 5 stexNI sl
s Sy, 5 (Bassil and  Kaffka, 2002)
4 35 Gaiss s e (Irving et al., 2008)o1,
olal &K 18 fByl b 3 als slaw Lls e gl
Lile3 gas
g 30 Gub dlows

S A4S als 0L (Y Jgdar) il sls 4 o s
Bl gme 65 3 Gl T 2SGes 5 085 T
ﬁot@_&.ﬂ\vs))‘\&b\\ L@y y b slaw o ni
Gib 3w o a8 5 (Aald) ey e § (o3 +/F Ll 2
ﬁ&rl"/;,miﬂr“ew-*gﬁwv%“ebﬁf‘gﬁﬁ
2 o bl Joole e p e 5 n VY Ll 0
33 Gb slaw Ll rlé,\ O 2O (g e C}Ja‘w 3
3LTalui Ole 15 5 ol jluamt (¥ Jgdar) i odalin 45 5
345 Gaisw 53 (VWWAY (b sldn Ole,l 5 01 Olus)
Cino blod 51K 8 Glacs 55 om 1y 613 sine sl
038 gl e o i3 S I G g 53 G sl
Sap gl HlFe ©osh A5 Al bl byl ya oS
crl 338 b a5 53 &K Calsne 1 (S5 il
Sl gy Ay s Sosh A e Sl Jds 4 Dl
Sl 5 Sl ) i ol Bl ol 55 S
S s S 55 e e 8 Ll e e o3,
2 @ 5 S Ol Sl (658 AT s
Gl Gysd Sl Ll iy Gb slaw falS o e
(i) 3 B s Coplin G oyl i b oS Ll

OYM O 5 sdexYI ol \YAS

413 3 os



1FRY Gl ) € oxlosd (1 Wlor O3l S5 Mol § casly g5 — oode 4o

ST bobT kil s Olasl 3, 51 Fol
9 s ol (e etes) gws /F)(Uald) J gans
Ll 53 YY) ke b i o8y 4 il el o a8
5 Jpdr) Sl Gl ey e S Y (65
Soxd SRIB L el 6B s S ol Oli ummen
Aoy op ity (3L R oy Sl el
oy o3 VY e choﬂjﬁ Sl ela rals
S 5 o3 FEI0 Lo o5y 4 by e ali 4
O35 W sy Loy FY Ol 4 Olgiol 03 4 o)
ol 51t (6 5 g 5l ge Janl bl Cusls e la
e 2L 03557 (b G b 3l 6058 5 Sl s
ﬁhuﬁ}ﬁ%ﬁﬁ}bj&bwjﬁejéﬁgx
(Zamani et al., 2010) we¥ 0 )5 yss) Gom 4
yats s Slas 5 s gd il b 5 Wl5 0 2l S 355 o
dosor 4 G ol 53 3,18 e 3 oS5
boalie 5o T (o58 L2 5o s 5 Slas Jrals
Wl 03 3 iy G5 g 3 Slas

S 5 4o

T 3 S 13 Ol e ol S JS sk
Jo 4 CallE 5 Olghel (3, o p wsosh ke
s 5 s ey 6T osle i 5 Il 2 Cond s
4135 Slas Culgs 53 5 058 s 2 Shas ¢ J35 4 050
& oo i alal 51 azmsls 13 (6 e ol 53 st
oo Cn i Ol (035 5 Joond o S 4o o8 (2
ol 3 s Sl 1y el ol 5 ST s 5 g5 4
23 CES S ano gy ol A g 590 Ll S e g
2,8 )5 adbets

AR

ok b 4k #2003 o g o3 VY st
05 OV L Olghol o5, )3 5 4Mde oy i 5 5 FA
G5 g 5 Shas 28l Ao s (¥ Jdar) i fool>
oz Ll 5 55 dho 5 Sl Olginol anlllan 3550 03
YO/A Y/ Uslee o 5 s dald &) o puion 3 g3 VY
Ll s s Olgaol o3, (omleiT opl 53 5 o3 YOIV 5
FRUCNU-gr SRR ICNJC VS PV NV S
Siddiqui et) o1, Kea 5 ¢SS dw 30 65 I 4heo
Loy ol s L8l & wzals Hlgbl o (al., 2008
Sosb odials SU 5 (BL eSS am > Shas Culgi 53 5
S s e CBE 0T el 36 5 ks LS
Bl 1 ey 4 b S 151 K05 e 4y
s ) e 53 605 Sl ialS
s Jalse ot Ll b 53 a8 8IS s roman
Tl I ilen (il ity 039 ol o
e ol dolss pde b 5 i 5 IS Slgip Coem
(Jakab et al., 2005) 0l,5es 5 S . Llosls Cas
& azsls bl (Mass and Grive, 2008) 5 $ 5 b
S 5 Bl 53 8 slaw 2alS G b Sl sssd A
8 r e S5 s Shes p bl ug) A5
YU (S5 > Shae o ol ok Oy K03 Slisiows 53
il L;u;.,_ﬂ b5 Sl s 4 Ll 5 e pslie p)l )
23 Jolss g e Sl a8 Bl S Ll s GlST
Mittler, ) aab oo ol 53 ST Gnls Cas 1 4y s slis
(2002 ; Faroogq et al., 2009
s g gl

T gosh 80 &S sl Ol wibyls 4 e =
Sl el p T Gosd s pdy SR 5 0d)
oSl b Sty Gasls o ey (Y pr)s g s ins



w0 (9 BB T 39 » ST O (s9b 4T

References &b S 4

Ly sla Sy Fp s Sas sl o Shas 65 oS15 31AVAY LGLT 3ok Oliesls & 9. 0815 Sl
AYA-VF 0 ‘@bcm,@,,woﬂ”k@.awt@iﬁ,qwgﬁ&ﬁrsua

Ot 58585 5 LT (e e o0 K 6 A L Ol g5 Ol 55 o) (285 Jlas A TAA P oS
ooV Ok G s 2T Ol

Sleal Ol g Ol wlisl ga IS o pls) . bl ga 4sb LT A FA0. o6 2

OV=FF ¥ 011 (655508 pske dlomn 65 58 25 4 STy s | r.cfvs)w Sl YA S g

o5 4 0)le K 05 s S sl 55 Shae 2515 AFM (o> £ § SN -E o o (ST ol
MY Y ol LS W oS S aloes iy Calbes ol 0 53 (6555

5 s Dl s sy Ol 0 Shas p CiS 0l 1 ey ATAT 0005Me LF 9 .0 PR Snios
YYAYFS (1) F 5 0a8 3 Coly5 4 5 nd > 5 Jokine 3 bl s e K8

\\¢@:,LCL~”L;j)jufo};;”,l;dqu.é\«sl;stg)ujgsjﬁ@J@&gj)\.\fA‘k.5).5(5.!}!@13@5
JVO-YAY :(FY)

) S s s Shae Gl 5 s doss 5 S5 sm slas S50 TR LGl .9 9. (R S (ED
1Y (6555l Bk 5 5 (55)5LaS (5l 455 5O T Calisee = 5k s (Carthamus tinctorius L.
SO-AF

o2 TV ol &l sl Sl ge gy sl 6l el 3 ITAEL Y o B3 o Anw

I s 30 alslag 4 T geal 5 &K I8 (sla oy i35 Shoe sl 55 Shoe TR0 L0815 Olul o 9.0 ey
VA=)V b wlin 5 (555U 055 5 pske abms Olgiosl 53 05l S Lol 5 53 OT Hsls (sl K g opdT
NAA

Sl Ok sl 5 Ot Dbl &8 A 5 5 SIS (63,1555 5 sla 4 NTA0 L pIS S5 .z 9. T 219
Ol gk wlin 5 (5555LS7 (35 50T 5 Sl 5710 (555U gms 5 5 ijsel Dl Olejln (65,58 sler
e 0.

b bl Ll 3 &GI8 0Bl oy Aoy 5 5 Shes sl o0 s y (S 25 51 ATYAT L (okuy . 9 .p ( S
AYAAYY (1) 0 Ol pl oy Slgin sy doee i OT

Jsl Pl 0Ll (5558 5 sl 5 K5 b e e ITAY L GBL 08 .0 9. L& L (S (SheZo o
R0 Sl Olgieo] i oS> ol Ll

LAY USRI OW SRR SV IRCWT IR | o RIS - JNEL g SRRV - VS DR JY-SC SR -3 1Y
(ool OLLE walikad (o IgSS o ¥ b 55 0T plad S5 sla S5y ool 5 K8 568 ,5 cls wls 51

AFF-104 :(F)Y

vy



w0 (9 BB T 39 » ST O (s9b 4T

Arnon, D.lI. 1949. Copper enzymes in isolated chloroplast polyphenoloxidase in Beta Vulgaris. Plant
Physiolology, 24(1):1-15.

Ashraf, M. and Q. Ali. 2008. Relative membrane permeability and activities of some antioxidant
enzymes as the key determinants of salt tolerance in canola (Brassica napus L.). Environmental
and Experimental Botany, 63: 266-273.

Ashraf, M.Y. and A.S. Bhatti. 2000. Effect of salinity on growth and chlorophyll content of Rice.
Pakistan journal of scientific and industrial research, 43(2):130-131.

Bassil, E.S. and S.R. Kaffka. 2002. Response of safflower to saline soils and irrigation. Agricultural
Water Management, 54: 81-92.

Earl, H.J. and R.F. Davis. 2003. Effect of drought stress on leaf and whole canopy radiation use
efficiency and yield of maize. Agronomy Journal, 95: 688- 696.

Faroog, M., S.M. Basra, A. Wahid, and H. Rehman. 2009. Exogenously applied nitric oxide
enhances the drought tolerance in fine grain aromatic rice (Oryza sativa L.). Journal of Agronomy
Crop Science, 195: 254-261.

Galeshi, S.A. and A. Soltani. 2002. Evaluation of growth, biological nitrogen fixation and salinity
tolerance in five subterranean clover cultivars (Trifolium Subterraneum L.). Journal of
Agricultural Sciences and Natural Resources, 3: 71-83.

Ghorpad, D.S., S.I. Tambe, P.B. Shinde, and R.E. Zore. 1993. Variability pattern in agro
morphological. Characters in safflower (Carthamus thinctorius L.). Indian Journal of Genetics and
Plant Breeding, 53: 264 —268.

Greenway, H. and R. Munns. 1980. Mechanisms of salt tolerance in non-halophytes. Annual Review
of Plant Physiology, 31: 149-190.

Hans-Henning, M.B., R.E. Lackshaw, J.R. Byers, H.C. Huang, D.L. Johnson, R. Keon, J. Kubik,
R. McKenzie, B. Otto, B. Roth, and K. Stanford. 2004. Safflower production on the Canadian
prairies. Agriculture and Agri-Food Canada. Lethbridge, Alberta. 43p.

Hosseini, H. and P. Rezvani Moghadam. 2006. Effect of water and salinity stress in seed germination
on Isabgol (Plantago ovata). Iranian Journal of Field Crops Research 4: 15-22.

Igbal, S. and N.K.M. Aftab. 2008. Comprative Performance of Wheat (Triticum aestivum L.)
Genotypes under salinity stress. lonic composition. Online Journal of Biological Sciences, 1 (2):
43-45

Irving, D.W., M. C. Shannon, V.A. Breda, and B.E. Mackey. 2008. Salinity effects on yield and oil
quality of high-linoleate and high-oleate cultivars of safflower (Carthamus tinctorius L.). Journal
of Agricultural and Food Chemistry, 36: 37-42.

Jakab, G., J. Ton, V. Flors, L. Zimmerli, J.P. Metraux, and B. Mauch-Mani. 2005. Enhancing
arabidopsis salt and drought stress tolerance by chemical priming for its ABA response. Plant
Physiology, 139: 267-274.

Kaya, C., D. Higges, and H. Kirnak. 2001. The effects of high salinity (NaCl) and supplementary
phosphorus and potassium on physiology and nutrition development of spinach. BULG. Journal of
Plant Physiology, 27: 47-59.

Kummar, S., G. Matta Reddy, and C. Sudhakar. 2003. NaCl effects on proline metabolism in two
high yielding genotypes of mulberry with contrasting salt tolerance. Plant Science, 165: 1245-1251.

Lacerda, C.F.D., J. Cambraia, M.A. Oliva, H.A. Ruiz, and J.T. Prisco. 2003. Solute accumulation
and distribution during shoot and leaf development in two sorghum genotypes under salt stress.
Environmental and Experimental Botany, 49:107-120.

Lutts, S., J.M. Kinet, and J. Bouharmont. 1996. NaCl induced senescence in leaves of rice (Oryza
sativa) cultivars differing in salinity resistance. Annuals of Botany, 78:389-398.

Maas, E.V. 1986. Salt tolerance of plants. Applied Agricultural Research. 1: 12-26.

Yy


https://www.researchgate.net/journal/0030-9885_Pakistan_journal_of_scientific_and_industrial_research
http://www.sid.ir/En/Journal/JournalList.aspx?ID=3796
http://www.sid.ir/En/Journal/JournalList.aspx?ID=3796

1FRY Gl ) € oxlosd (1 Wlor O3l S5 Mol § casly g5 — oode 4o

Mass, E.V. and E.M. Grive, 2008. Spike and leaf development in salt stressed corn. Crop Science
30:1309-1313.

Mehmet, D.K. and Z. R. Ahmet. 2003. Effects of different soil salinity levels on germination and
seedling growth of safflower (Carthamus tinctorius L.). Turkish Journal of Agriculture and
Forestry, 27: 221-7.

Mittler, R. 2002. Oxidative stress, antioxidants and stress tolerance. Trends Plant Science 7: 405-410.

Mojab, M., G.H., Zamani, S.V. Eslami, M. Hosseini, and S.A. Naseri. 2010. Effects of salt (NaCl)
and drought (PEG6000) stresses on germination characteristic and seedling growth of barnyard
grass (echinochloa crus-galli var: oryzicola). Journal of Plant Protection, 24(1): 108-114.

Nabizadeh Marvdust, M.R., M. Kafi, M.H ., Rashed, and M. Hasel. 2003. Effect of salinity on
growth, yield, collection of minerals and percentage of green cumin essence. Journal of Iran Arable
Study, 1(1):53-59.

Parry, M.A.J., P.J. Andraloje, S. Khan, P.J. Lea, and A.J. Keys. 2002. Rubisco activity: Effects of
drought stress. Annals of Botany, 89: 833- 839.

Siddiqui, Z.S., M. Ajmal Khan, B. Kim, J.S. Huang, and T.R. Kwon. 2008. Physiological response
of Brassics napus genotypes to combined drought and salt stress. Plant Stress, Global Science
Book, Pp. 78-83.

Zamani, S., M.T. Nezami, D. Habibi, and M.B. Khorshidi. 2010. Effect of quantitative and
qualitative performance of four canola cultivars (Brassica napus L.) to salinity conditions.
Advances in Environmental Biology, 4: 422-427.

¥



1FRY Gl ) € oxlosd (1 Wlor O3l S5 Mol § casly g5 — oode 4o

Effect of water salinity on growth, quantitative and biochemical
characteristics of safflower (Carthamus tinctorius L.) in Ahvaz region

A. Lotfinagsh 1?2 and S.K. Marashi®*
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Abstract
In order to evaluate the effect of water salinity on growth, quantitative and biochemical

characteristics of safflower cultivars, a pot experiment was carried out with factorial arrangement
in a completely randomized design with three replications. The factors included irrigation water
salinity in in four levels of 0.4 (normal water as control condition), 4, 8, and 12 dS/m and different
cultivars of safflower (Isfahan, Goldasht and Soffeh). The results showed that the difference among
cultivars for root dry matter, shoot dry matter, chlorophyll a, b and total, number of heads per plant,
number of seeds per head, 1000-grain weight, grain yield, biological yield and harvest index was
statistically significant. Also, with the increasing of salinity level, grain yield and other traits
significantly decreased. The interaction between cultivar and salinity level was significant for all
traits except for chlorophyll b. With increasing salinity levels, the yield of all three cultivars
decreased, significantly. The maximum grain yield (31.4 g/pot) was obtained from Isfahan cultivar
in 0.4 dS/m and the minimum value was 10 g/pot at 12 dS/m salinity in Soffeh cultivar. In addition,
the maximum grain yield was belonged to Isfahan and Goldasht cultivars under increasing salinity
stress, respectively. In general, the results showed that under the application of water salinity,
Isfahan and Goldasht cultivars were better than other cultivars regarding yield and other traits and
recommended to be cultivated by farmers.

Key words: Grain Yield, Safflower, Root Dry Matter, Harvest Index.
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