10.22092/sppi.2020.123498

“39 9 Jlg ddexa
1194 Lo & o5kl 5 W

9y o

390 ST b &3WT & (Carthamus tinctorius L.) <K 45 pB 1 ox295 9 410 5 o 5719
OB ddbaio 50

Response of Seed and Oil Yield of Safflower (Carthamus tinctorius L.) Cultivars to

Saline Irrigation Water in Sistan Region in Iran

"S55 Shal i yal 5 L3 LS e

5 Dlaiod Olejls Ol ke e 5 (55558 35 50T 5 Dl S j0 ((SL 5 (81 psbe Dl 3w Ll -
Olpl el e85 s 3 hisel
Oplez S iS55l 5 Dlidos Olojle s 5 g 4 5 ol Dol ds 5o )l skl =Y

\FA/-0/YF i s ol AFAA AT iC8l o &b

o>

5

aabate 53 548 OT L WT « (Carthamus tinctorius L.) & )8 Bl 8y 5 4l 5 Shes 25T AR Lz S (S Sl 9.5 .z (U8
JYO-Yos XF 3 9 Jlg dhomo Ok

Ol 3 (bl 1ol &5 7 0By i (2105 Do guad (B3 9 oE9) 9 410 5 hes iSTIg (o 9tk &
= 5 U 010 s 5 I afid b g O b (63leT Ll yd 53 V¥ & K09 Oolol B ¢ o K0 dio g0 S oyl
25 (1FAF-40 5 VFAF-AF) _aly) JLu 95 35 5145 du b S5 ol ST sl &b B 38 hlo3T ¢ o 1 (i
Slamo 4ds 115 3 LS S ine 39L& 31 Tl B 0815 il 319 4 525 b 1ol B3 (63398 Ol ofCius
4y USR58 £ oS YFTS 9 PFY VAP nSlio b 413 8 ,Khoc oy iy 1399 Mo 30 &5 Jlosio! gedaws 38 gy 390
1 e 30 9 Ol 8 pLB,1 i 5 4 15 4010 (5895 Mo 30 oy VL .ubld 38 Ol B 9 Ol g colbllS pByl 4 i 3
S (Kimumods (1= +[AVFF) 29y 8 Ko g (= +/FFFF) &ild 5158 GO39 (X = +/FFFF) b 18 48 Slowi .aiild
8 Shos § 4518 3130 (339 (b 35 S8 31w 31 (8313595 » WIS 4 CabF o) AKBIS 4510 S ;o b 518 Jxo slaws 9
D AU o Ol 4o 33 395 ST b (ST Lyl yd 33 S5 (51 pBT gl & Cosd YU 413

A1 13 039 (G 30 1D Sd (il (489 o3 (o ST (T Y 1 suuls” U SMg

COFFYYALVE @ el fanay52@yah00.com :J sius 615,

Yo



WA Jle o o led OFF Al " 50 9 Jlgh dloxe”

S sl 1 Ll ckzils Slis SuSS
Lol s ls s See S 1L g 0B
OLSer 5 glax Yl sl sy 5 ()50
i3S Jami Alahmadi er al., 2007)
=05 Gos RSen S G s S
2 S AS YRV L ails s Shee o 5L
i (65 53 5 i by 4o e LS
0 e S 45 35 e e (o
e 3 YA Ll e s 5l
s il s Sles

el Sl o
(Bahadorkhah and Kazameini, 2014)
O gy s s A5 S e p b
dig S L3S 25 KIS 6yl s Shee
mmas s 53 O/ 5B (5555 3 ails 5 Shes
2 SAS YRS S YPPO L5 e
=3 VY Gy 5b 53 OT o S 5 LS
SLSa 530 S LSO L e oy e
505 s e gy p 53 el St
YAV YA o Sle bl asls Shes o 5L
PRYASUIT ST i P P pf}l:f
e 050 Sl e a5 (0 04
L3 S sl F Y Olgi!

(Nikbakht et al., 2010) o1, Kan § =S
a3 VO (S Ll s sl Ol
S a5 g 53 b St ol S gLyl e
Cu,tu»ﬂwﬂ\wl}mj)‘@,; ls
ez 3050 pll 93 L pals K58
S50 YL sk 4oy Joomte Ol 1 03,

Aand

docio

ol OIS SIS 5 OT (6598 A5
T3 NPT S I WD SR P
cujé._b,j_ﬁ;ﬂg.g,_w\o\_@.?&bu;\
Sl Al Gl BT OT (i OT
Ol a ilg om ot S5l OT L
2oy 4 85K Gl LT Lol o=
5 s b asliwl iz 5 ¢S ist 4 bl
(Tuck et al., 2006)

o iy Sl S 11> S
Sy g sl e 5 Csb ) Ul 5 o0 503 5
S Eb s S S omly s
o) el g 5 (Dajue and Miindel, 1996)
055 53 S Ay Cunslia i 5l S5
P o0 sbals s plae b OLaLE
(Baydar and Gokmen, 2003) 5,8

(Bassil and Kaffka, 2002) K" 5wl
S5 b K s 5 Shae 48 sls OLiS
02,8 oo 513 b o a3 PV
s oV ¥ gl 4 (g5 58 48T Glej (s
P i 4 4l > Sas ey o o
ST 6l ssd ST 51 0l by il oo
A &S ol Oa 5 S eslinal &5 8
Soe gl 4S5 g by e 000 5 Slas
N A 3l S 5 S 5 OT (6,50
MEL e g e
¢Sy,
Ls S el (Demir and Ozturk, 2003)
bsoss 4 ST i 51 e85 J8 o)l s’

553 5 e




B sy 5 Al s Shas 2S5

S S 53 S ASTY Ve SYYAL 5 5
3, 80es o 2S5 Ll S 0L, 055 5
5 Sy s S SHIE w03, 6l ) 4l
U135 (Yeilaghi et al, 2012) o )Les
S Sedl S S ) S K3 S
PIRE S P JPSPE- 5 RO U gy
g s ey 5, Ses 5 s, e
Al Olis rals do s YA 5 oy Sl

CoaS a5 JLSis pls 4 a5
3 Ol Ol 53 S 5 ST il kS
a5 (Oltae) Ol Jlad YU Ol b
o Jo sV Bl s 0 oS8 cas
sl balie 53 85 slacyssd s
) Al (oo R P A 55 0 gl Y e
sy s Slee 2STs Loyl Coda b iy
CTL LT @ &5 8 Cabse el e,
ailain (g mtlis pL5 ) il 5 555 b
L |l Ol

9 9 Slge
JE GlaeS ok b 6 s T !
—4F) ol dle 55 55 )L, 4w U bslas
Ol i ol s (1FAF-40 4 \¥aY
Obul 3) &Saj (ab gl s sioslis
S 0 5kS YO 55 1y (Ol 5 5 Ol
B Job s Bl Ok e (3,5 O s
@Bl 2 e 9 (S50 aads FY 5 4 s 7Y
3 e FAY gl )l 5 Jlos 4ids OF 5 ar )3 ¥

b))_nchdjldu)b.u‘ﬁ\\i).!&

YYv

Nasserei et al., ) 3, Sea 5 pob i as i
T T s 3 ) 53 Q017
SIS S s Shes sl 5 3, See
O as VA 51 ST (go5d sl 33l b oS s S
PO Gub 53 4015 St 5 s g
5307 S5 3 Ses o)
Ll halS Lo s FF wls 5 Shes

L (Feizi et al., 2010) o) Ses 5 2
WY SNA X)) OT oy b 4 )
SCJE 35 2 (e g ia ] s (g2
33, 8Mes (555 Rl L S s S s
OLis Ll e 2alS Sl s, Shes (gl 5=
ST Lyl Cou ails 3 Shas op 2hw 5 disls
e 4 YFA &S5 S (sl ) o5 b 5 58
A3 B8 S 55 0 8 AS YY Y YEYE
- (Singh and Bhagav, 1995) 55 5 K.
T s 031, S 5 Shos Sls gan 2ol
S s ) oD b Gl ey () 5
35 8

| o

O—Sen 5 sl ”
453 S S (Shiresmaeili et al., 2017)

SYOPAL 5 CsllS s ais plb )l S
UL_«;._:S);)L_&);CJ?}_J;VWA
593 el Comi 1 YL s 5 Slae
SR PUSYCHIN S P PP PP ST
5 RS o aslie gl s A Ul NS
5 o sl 0Las YL ails s Sles A 5
YL (Joshan et al., 2109) ol,LSa

o Seas s bl s sl Shes



AR Lo o o bt OFF Al " 30 9 L oo

M_a‘(g)"’)j—i':‘j.—'“}‘}—?‘)"—’:g—f
c(w)ﬂbc)_»}‘)fc)\é&ca)%ﬁ)%)
(J)jﬁ‘)‘))@‘&%ﬂ)%)?diﬁﬁﬂ—f’
(23956 O (o 4l Ay ) DLl $-Y
(St s Jota 5 503 J8 5 5L5 4> i3 03
s el b pmlin Loy ) VW S5 5S6 -A
JL&)J@K@)U.JJ}(}}J?‘J)J)}
Q.&f.)}_:db.\i“‘ (a_gb d\.w))j‘_)Lva J}\
S8 e Kes Ly &JLf(v—:*‘ S
O S s ol Skl s Sl leT
dob L e gy Jsb o b g Lo
V-0 Uywubjﬂksbl_wf' g_;d_ij)

25 el

.;,J.r.x_f;._:sﬂjpgdupjﬂuw
NS e, S (LT T b
YY) Jslda s il jldm s ois
BY NPT PR CH SV U PPN PR - Y
55 \YAP-40 5 \WAY-AF _ cl); | b g
el okl ) S
s s 35 e KSR
s Ol o eslp i) o) Csuls -
o b S VL ls Sl 05 eomiys b
2335 O (e ombin A o) 0L Y
(i & 5YL Sls 58 05 «udys b
5 oo Ol sl L) ) ey Y

by Aty o) ge S5 F (e JS

2SS RleST Gl e S gl 5 (S5 Ol s Vs
Table 1. Physical and chemical properties of soil in the experimental field before planting

S22 8508 Gos o B A o JB oty
(el AN Che S dops (e FAS pe Sk (5AS e S

Ju Samplingdepth  (ro  ters ) plil K s Available P Available K Sl il
Year (cm) (dSm™) pH O.C.(%) (mgkg") (mgkg") Soil texture

2014 0-30 2.4 7.9 0.2 8.2 145 oS
Sandy loam

2015 0-30 4.2 8.3 0.33 8.6 140 ot
Sandy loam

il g 51 g3 ST Gl e &S ol 5 (K58 Do e T
(AU 5 s LT g 93 )
Table 2. Physical and chemical properties of soil in the experimental field before

harvest (between two irrigation interval following flowering)

G122 305 e e J6 au e J el
(reil) SN Sl deys (FAS pe Sk (S e S L)
Sampling (e p oiesj o) glil & ST oS Available P Available K Sl il
depth (cm) (dS m™ pH 0O.C(®) (mgkg™) (mg kg™h Soil texture
2015
0-30 6.8 8.1 0.30 8.5 148 s s
30-60 5.6 8.2 0.35 7.5 156 Sandy loam
2016
0-30 75 83 040 8.6 145 P
30-60 6.3 8.2 0.38 7.8 160 Sandy loam
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Table 3. Physical and chemical properties of well water used for irrigation in 2014 and 2015

A 0¥l (ST e
RS UCHEN sl el ¢ gome Milliequivalent liter’!
ST b Gopoimy ) (S ) @il Wil ppeme e pmeteedS nTpseme O 5 SLS SbS Jbupdedess e ode o
Date of irrigation Ec (dsm) T.D.S mgl! pH S. Cations Na+ Mg?+Ca?*  S.Anions  SO4* Clr  COsH CO3* S.S.P S.AR
06 November 2015 6.01 3606 7.8 62.0 442 17.8 61.9 27.2 28.6 6.1 0.0 71 14.8
02 March 2016 5.53 3318 7.9 56.9 41.3 15.6 56.0 23.4 26.8 5.8 0.0 73 14.8
05 November 2016 5.94 3564 8.1 61.9 45.7 16.2 61.0 273 26.6 7.1 0.0 74 16.1
02 March 2017 5.60 3360 8.0 58.0 42.2 15.8 58.1 253 26.0 6.8 0.0 73 15.0

Source: Soil and water laboratory, Agricultural and Natural Resources Research and Education Center of Sistan. Dl s e 5 (50T 25T 5 it 50 DT 5 ST K lesT: =

™
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Fig. 1. Variation in rainfall, temperature and freezing days in 2014 and 2015 growing

seasons in Zahak agricultural research station
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Table 4. Combined analysis of variance for morphological and physiological traits of

different safflower cultivars under saline irrigation water

S5 Sy 6 55

6357w s A 5, Day to physiological 55 gl
S.0.V. e e df Day to flowering maturity Plant height
Year (Y) Jlw 1 2479.688" 3152.521™ 0.585™
Relication/Y /1 S5 4 8.854 4.583 20.815
Cultivar (C) o) 7 50.854™ 55.045™ 500.098"™
Y xC o5 X Jl 7 10.878™ 8.140™ 42.837
Error Lo 28 2.759 2.298 7.621
C.V. (%) [ 1.24 0.95 2.23

Ao y3 & 5 oy faa) JL‘;}\CLU;)!;@# [
** and *: Significant at the 5% and 1% probability levels, respectively.

M 1Syear m 2" year

140 - T. o
it = 3 5 7
B 2o
on i 7 2oy 2o o o
H 120 4 [ 25 / i 2 I 1
23 B o _/ Y] Y iy iy
B 2 T i i i i
a9 100 - |8 Fd] _/ 2y iy iy iy
Y & S i s s 2 7
=) B 2 _/ 2y el iy iy
4 = 80 - P o Chr] Cr] e o
LIS i, i B B T 3
fa < i /‘ 5 i T 2
B 2 _/ i T 3y Ly
60 - Sy w] 7] £y iy
& & / Fa R = 1y
40 1 [ P ] o i i
1 [ & / Iy Fa = =
2 P i i Ty T
3 o / Fe Fr o o
20 - [ P i i i T
3 o / Fe Fr . o
.-x e 'E-' 'E" E" E"

0 A . o " : ] : ) . : ) : ) ;

<
—
<
[S*]

V4 V5

Cultivar s,

,,;nggw&K¢u)\@ﬁtjﬂu;),jrs,xJuu;;swﬁ;l-nm

Fig. 2. Year x cultivar interaction effect on Day to flowering under saline irrigation water
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Fig. 3. Year x cultivar interaction effect on day to physiological maturity under

saline irrigation water
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Table 5. Correlation coefficients between different traits and seed yeild of safflower cultivars under saline irrigation water

Fss S Shbsn  cxpl) alsylze 055
Day to Day to physiological ~ Plant G555 Gb Sl b s 4l sluws 1000 seed  awls s Shas ooy by Shs
Trait civ  flowering maturity hieght Head no. plant! Seed no. head! weight Seed yield Oil content  Oil yield
Day to Flower ing A 5, 1
Dayto physiological maturity 5458 Sk, b s, 0.96™ 1
Plant hieght Sy 0.21 0.24 1
Head no. plant™! Gy G sl 0.18 0.19 0.37" 1
Seed no. head! abpabsw  -0.29" -0.29* -0.82" -0.21 1
1000 seed weight $s,158 055 -0.06 -0.10 -0.78™ -0.13 0.67" 1
Seed yield als 5 Slas -0.19 -0.19 -0.61™ -0.15 0.64™ 0.60™ 1
Oil content RSEESE -0.12 0.13 0.26 -0.09 -0.14 -0.50™ -0.20 1
Oil yield 505 Shes -0.13 -0.13 -0.39™ -0.18 0.51" 0.32" 0.81" 0.34" 1

**and *: Significant at the 5% and 1% probability levels, respectively.
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Fig. 4. Year x cultivar interaction effect on plant height under saline irrigation water
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Table 6. Combined analysis of variance for grain yield, yield components, oil content and oil yield of different safflower

cultivars under saline irrigation water

&ol3T a5 als s Shae Gy 35 Gk e Gy dls sl alsylm 05 SFay de)d ;,}—},:JSKJ—
S.O.V. N pe df. Seed yield Head no.Plant!  Seed no. head! 1000 seed weight  Oil content Qil yield
Year (Y) Jl 1 47606.631 2.521 6.092 32.472 27.391 8002.65
Replication/Y /S 4 202745.897 2.979 2.422 1.071 4.723 9873.92
Cultivar (C) ey 7 759266.675" 35.783™ 132.348™ 196.041° 34.794™  68070.96™
Y xC @y X Jl 7 163148.002 2.092 6.217" 12.043™ 13.5317 18866.74
Error s 28 81943.773 2.884 2.230 1.981 4.584 11524.00
C.V. (%) Ol ok g b Ao )2 13.53 7.17 4.35 4.36 7.15 17.21

*and **: Significant at the 5% and 1% probability levels, respectively.

Table 7. Mean comparison of seed yield, yield components, oil content and oil yield of different safflower cultivars under salin irrigation watrer

.M;:&Q;M;;@JW!CEM);)\A&M%;q:;:e;:s};:s

55 DTL LT o 58 Calisnn pli)l 25 3 ot 5 855 doys 0 Shos (51l cails 5 Shoe Kle dglin V3

Gy 53 b Sl Gk s als slaws (r_,f)m'l:)\}noj} (J&A)Ar;}l:f)&b{,ﬁaﬁ &l gy oy ()&)Jc;}k:f)y})}ﬁ&;
Head no. plant!  Seed no. head! 1000 seed weight (g) Seed yield ( kg ha') Seed oil content (%) Oil yield (kg ha'!)
Year Ju
First year Jsl Jw 24 34 33 2147 29.00 611
Second year pss o 23 35 31 2084 30.70 637
Cultivar o5y
Goldashat IOERT 4 22 41 43 2753 26.80 735
Parnian 0L, 22 40 37 2407 28.69 690
Padideh Y 24 34 31 1882 28.38 485
Golmehr N4 25 30 33 1770 28.83 512
Sofeh i 28 31 29 2043 28.67 585
Mexico 6 7S S 20 28 26 1711 31.83 546
Faraman obel 3 24 36 30 2326 33.22 770
Mexico 13 WS e 24 34 27 2021 32.90 668
LSD 5 % 2.0 108 107 338.5 2.53 127
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Fig. 5. Year x cultivar interaction effect on seed no. head! under saline irrigation water

V7= Faraman oLl Vs=Sofeh 4. V3= Padide ek, Vi=Goldashat a8

Vs=Mexicol3 Wwe;K  Ve=Mexico6 # ¢S Va=Golmaher 4 & Va2=Parnian ol
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Fig. 6. Year x cultivar interaction effect on 1000 seed weight under saline irrigation water
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