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Abstract

To recognize the effects of water deficit stress on physiological and agronomic responses of salt tolerant
safflower genotypes, and introducing indices to selecting drought tolerant genotypes of safflower, an
experiment was conducted as split plot based on a randomized complete blocks design with three replications
in saline soils (6.7 dS m™) of the East Azerbaijan Agriculture and Natural Resources Research and Education
Center during 2017-18. The experimental factors included drought stress (non-stressed and stressed from
flowering to maturity) and six fall safflower genotypes including: Padideh, Golemehr, Mexicol4, Mexico248,
Mexico295 and Parnian. Drought stress increased leaf temperature and decreased leaf relative water content
(RWC), stomatal conductance and leaf chlorophyll index and also grain number per capitulum, oil percent,
grain and oil yields significantly. Significant differences were seen among the genotypes in the above-
mentioned indices (except for leaf temperature), yield components and seed and oil yields. Correlations among
leaf temperature, RWC, stomatal conductance and leaf chlorophyll index with each other and with seed and oil
yields were significant. Therefore, these indices (except for leaf temperature) can be used to select drought-
tolerant fall genotypes of safflower in the region. Correlation among capitulum number per plant and grain
number per capitulum with each other and seed and oil yields, were positive and significant. Hence, these yield
components had important role in productivity. Golemehr, Mexico 14, Mexico 248 and Mexico 295 genotypes
indicated higher seed and oil yields. It seems that the above four genotypes could be adapted to cultivate in
saline areas around Urmia Lake and areas with similar climate.

Keywords: Grain yield, Leaf chlorophyll index, Leaf temperatures, Relative water content, Stomatal
conductance.

;Jﬁa—u)doﬁﬁfﬁfbdﬁdeéd‘ﬂch&i&@‘ﬁ 4-6u\§-6

Ol b s disb sladdy, rals b 5 g S 51 @l
Ol S S s O SE diign HYL OT Gis
5 Sotug) wlige olaa o (K34 & Jaale 2y,
Lo(Yee8) ohlSan 5 b isS (Yoo (llSan
KK Gladl s S a3l 5 wsma slags s b))
sloliae 2lsa 5 of bulod cad 5 aus cas o
sale pand 5wl S Waiw; el Gl & Qb
© olse ol JBEBI e 5 SLtdl 0o £ dla e 5 KA

Glo o Slae culgsyu 5 Gl Gadose 6590 Job Ha Glo
O s Gl ol bae 5 oule (Siewses Spaaa b

ool ol ol Ol o s slas s

09 O e (Shisa e, O sleaae LA

w3 ol el a0 S0 (2ol aola mlie 51 Hsas
S G Gaae b, so aes, gladly oS
Sepwlio cdS L (SIpsa slage g, ey 5o (IS5
oo Lol G Sl Hlassa s ledss cueal
Olsiets SK 5aS olsa 5 of ks b L
5 dal) Saa ol GBS 4 sl oS S
Al by (VAAY MSen 5 Juiead YooY GlKan
Sssis odas w sail 5l wdul 5 eole slags
AS lsieds SOE (Y8l laly) ol
5 Sal o)l 5 dliese) (Sl b Ablie o LKL



V.4

e =i 9 Soigdnnd o STy (g O dgueS s ]

—re 9 cuie  Sionad Siaas aiidls @ls o Slae
D90 daslsd 5o la o Slae 5 4ls 5158 G50 O sl
5 6ob) ad sws s wsns 00 gle)y ) S
L (YoA) OLEer 5 53058 asel (YN ,lS0aS
Wl SK ABy1 el ape ol pwsn
L otoo aSlee Gu solaine 5 ofe (Siiusea
LS wu S (g8 daily 5 o0 g sualine |y Glo o Slac
Ol 50 e s aSlae g o ls o Slae il 53
0 SOK gl slags sl oboy) mE b e
< als plas asS dase 5 okl ahd bl
o] aan Lo wls bgie o Slae (ialS selh Saa
O ol asaeS 4 Jand I 5 g5l Bae £ 95 5 wa S
@B (VY OLea 5 ge)l)) ad ss Lo 85
03 ol a8 ead KK e e ol
Sl o usueS o€ ol glas olggsl sl Ll s
o i LS 85 daa Hu Glo o Slae Hlu fae (i<
Lo sl n ol ssba (ualS ool Gl
558 59 50 1 Ll LS wiad 5 sug oline
5 wol) b LIS (Saa 4 Jeade 5 el
aoSlae LIS 51 golaane (SuBS g5 (Yo VE O)lSan
o asS a8 Llyd o KK slage¥ o Gl
© Jeade slage¥ (23S Kl €l sud (5,18
(YWY b 9 5508535 55) 95l oo pal 3 ) (Sad
(RWC) & s O oo Hlaie aS cual (ul o suilie
2 S ol e, olo 6l 5 b padls
Sas s RWC bt 5 ol (o (1)) Olals
3 Sm  of Gels Gl G Jolas B (55,8058
(VAA0 Yot 5 i) wasy (Lis 1 355 olee
WSa (1381) alasie 5 81, lallis 31 Juals s
I 50 ol Qs Ol Om olaine (Sias usay 3
crad €S el sadd sals las el T L5 RWC
PERY SISt S - EN PN E PN PRPRVL g b E A
s Dhosa 5 usa sLal s Hu YL RWC )
o0z b (V2 0Y) ol Glaculy (VA4 alasie 5 5315)

o 3 dels @Bl sy ol
obls 5 olebal 2 S Lo SLE Y YV LK)k
slaied oo S al plas (el s s b el
s ol o Slac SBS 5 goladne SlE s o0
308 gael) Wl wsay labias Gl 5 GR gy
0 Sl oS e KK slaass i) (Y
il b ass Skl 5l sad shslpen s
Gl B S5 o Slae fpsidus Sgs o Bls a8 YA
© bsise 55 urd Gasidn g ol palaial ssa
gasal) ass (a0 YY/+Y ) Gl 5o 3l olasd s
Ol el sud sty Glas (Ve oA QILKaa 5 (g0
Slasire (ualK sl &K 50wl b gie (SaA
GEOIS (YoVE LlKaa 5 alle) wa S Ladss ad,
LG s Guyies Lo ol Gl GEaK L el sk
S sliind BB OT wsu Yo 3l i o KK
— o oAl ol Sk G hial 5 Gl o Shae
ol 3 gaaS Lol ys 5o (VY Luabl g s59,0) wb
sSke ol ) KK YL sl cesw b a))
OolEaa 5 slegl Jaslial) Solassass o
0% sy a3, o5l KK« o S saalie (Y-
S5t Ofss s Ol aSlee il b 5a,0 ol
acal 835 Sy a8, LA 5o a SHLS VYA 5 £EY-
(Vo adlal o lly)
5 ofle (Shusad G358 b Ho dallae S
53 Ols $haa3 G oy S Jlial whac 5o ls e
L SLK eiml slacs gl oo dls o Slee b 3k
ol sud suly HLaS (YT Ml Glaly) wla Las
009 9 B o8 3ab ulasd o Slae gal G 5l &S
—diua s 38 SLK Gls o Slae fuas ju Glo s
el (Yoot oLKaa  Lb5sS) wladls 53
sealil s 5o SK aole slacsins 2Ly
daye 5 sad Jlael S a3 oS sls oL ol
058 DB SG sl pod 5l 5 A wsja o



VY Jlo / F oploud YY ala / S g Of sl 4y

Pl olesly -

655 o a5msS L3 ol bl aallls Cilal
o Jeaie al5)) el 5 S5l sa0ad slaclssl
a5 S slagedla Siae 5 SOLK 550
Jlas oo (Bl 5o endS (gl (Sda G Jaale
0 g Juad HAT T o gaeS

La (ligy 9 9lge

5 olidas e sldgma oKl Lo Gule))
Sod olaslndl panb ple 5 @hslaS (B el
£1) ol ol ad yal AYAN-AY ely) Jlw b
(Ilacs 4885 0A 5 da,u YV (B A8 Y 5 4o
Sl SEA dad 5 dse aS spalil wlen 5o
L olagbos)y ddhic (piges (VO alile)
Sob oae 3he GShe sl i glads,
09 Saisb ssae GiAs adl e slabie YV ¥l
a5 o 75 Ol Jol e B Sl ase wan Sl 50
Ailpe sie WEV Lo el 51 (ol T Yoo lis |
o0 LI08 el aa b (Sod wala o sl ol
00 Ginle)l a0 (b sl Llsa 5 of sladis
oo psl oibedl Jas S ol susl S Jgaa
VY sosd b o as'ﬂ sale dmyu V0 (glols 5 a0 s
(Y Jsan) ass 5o 3 oy (g
sad uya slas S gl cob B s oinbe ]
cdS ad al G0 4w b bolal JolS Sl by
s, S w0 S alad \YAT Jlw sle 05t Yo Lo
b bl dole Glgieds (Saa (15 Jold Gale)]
Sty B a0 S dla ye 51 (S 5 (I G g T pedas
sEALFSLE 5 (95 e Lo 835 351 538) la
N K30 gadS oy idold hac (il 53 a5 835
a3 L] o s ol 5 YA KoSe YEA S35
oiar)y s VIV S (55 5l 5o LS 85
als (Y0 sanel ) coal sual cousds 430

PSS s 533 (e 5 Slailis Y8 cudlS bghaa

Seel OT w135 3,8 (B8 K slacus 55
e s eid &y sl au Lilydl RWC Laal <
Ol LS 555 mle b dewlie Ho Sdestie glacs )
vl Sl o Slae (golwly 5 6058 SiaS @l yuas
S Oimdisy g5 5 Sos sles (5Selal 85550
S 5 sl @bl @l Jslaie pdss Olse s
Oseila) 8 S oo LIS suliial 8y e el GlAlS o
L (Son Ol g6 slea (S Hobes (VAR 3Ll
Jols OF LaalS oo 4 oyls criills A 13
O 3o el L9 5 oLS O ol (SIS solii
S s 59 6550 O (slise 5o by e LA
S Gz g5 sloes Gilidl 4 sade 35a3 S35
ol S 5o (VAAA GIoLSaa 5 1 SHLS) wu, S o
o2alie 4S o S sualiie dad g a3 4w (590 sleL e
ol £ YL slales b glass) anlaa 5ouk
(VA Gl 5 005
b slos S ol O 3 Sha soaais slagi,R

wila) wols o Byllae S5y

o ulio ad Ll ol sieds WIS e S il sy
S A€ (SLad G aslie slacs B bl
5 Gioe Sk AAAA G 5 1SLIS) o st 435 <
alie (odls K sles odule)] Lo (VAAA ol]
KoK (Saa 4 Jeade o)l slags 3 (a3 oo
5 e SR (Y1) il Glaly) el s
Oy g5 slen u gl e sl (VAAA) slu]
paS (Saa @ pulua 5 aslie GlacS 85 G (S
S paald G slaae o (e (Shewad ssas
OIS (el S el o ils wpShae 5 By
AWoo cnlad G 5ol dae 5 culie (Siunaa i S
5 e (Siwsen 5 Shaaa Ly (el mliis s RWC
—ei 5 59 Son sles b lagaala (pl g solo e
S sad suabiio .ol sud (1,18 S ,K sl sla
ool Lo sl SIS ()5 51 580 slagaals
S bl 5o Sld o2 gy 5 Ol o Slae L K55

(VY 2l (lassly) s Slas s



ARR

e =i 9 Soigdnnd o STy (g O dgueS s ]

Ol 5o au S dawlas RWC =FW -DW /TW -DW
0O DW 5 J-alS 555 055 TW 05 559 FW 5058
el b & slon vl Sy slads gy KA
Gl calu AYo-TY Jas a3 o sols giusles
5 el Slaly) e g Soslsl LIl (Testo) s
—405 9, culaa (VA S 5 5L S Y VY GlLKaa
Juo oty sla sy 80 5l suliinl b 55 S5 sla
Sircn 5 Lo sS) wt (58050l il wa L APA
SISy ) oulii el s S Jsbs, il (V44A
calw (Minolta Model: SPAD-502) o J—i s,
o o Slae (puaas o S (S 51l l5 5 eaS
Ve LY olebw g G, culaa 5 S sles L
5 23S da e bl gl 5o 5 Sae slis wa S alasl
S rSeslasl Gialesl Job o 4o 59 Aapa s
Gk 5o Gl olass 5 g 5o Gabs olaad s (g

Salal &y e 0 S Ve inbeyl o, S 5 )
pliad o8 K518 e lal )5 5 LA
lae S (ool dadaiila Bda 51 Guy Jpemne (S
90 o 9 Al 5158 oy ila o Slae g cudila
093 =58 (S Ol g Bl Ll s el
Lasals 433a5 culgh o wa S alasl sle e YV 7,
Slaine BEAT Jilaa 5 505T b Lag:Silie 4wl
oleT 13l a5 L e yu 0 Jlaial wlacs 5 (LSD)
L Do Oobsots olie (Shuwas (uaas s MSTATC
Sosme) 1 4a s SPSS (g bl 1l a s 51 suliil
G gloaind (i, 4 Ll (2 ) dmjo i S
olane 5 gnld (ol sie) Lokl dleS s

(VA48 cany

gm0 e 53 g EA SIS cules Ho 5 eu s HUSA o
e gy b Raa )y il Jold oS A el oS
o s Lae S e O et Bl 658 s s (sl 0
3 otalaT ol ot olal dlals e g0 La,l S5
23S dla 5o 5l wso S soliil A LK A S
aghie A gl s ol (i G psbs sl
WA ol o solal ias slajlas gl 5 5ads
Olialy) od S alasl S5a5 5 paaad 5a0 Sle e
5 Pt ¥ LS 5 a3l Y1)
slac S 5o ol A1 (1o (Y1) ololKes
e 58 a5l S L 0T plate o itula ]
A9 S sG-S olise JSad Las S )l
solial L (Y Jgun) S Gl bl @by 52 4e)0e
SESa 0 a SALSATY Hluleds o550 Hlag 35508 958 5
S s g 9,08l p gt 5 uBlS U8 s yo 50 5o
5 K20 o) pmts LKA o a SIS Y- plSots anlly
S o S LS VA ey o 5 i s
L oodslae o8 S o) e 2tlS 51 U8 P20s &) et
G Dot Glalel a5 Jsk 5 35 sladile
L odolae (sl (208 Lacalgl Ho Gainan a g (Jeus
S o bl b gk p b de 30 oSiK (Ke 2d]
88 ilans 55 50
G50 58 5V (RWC)S 53 O oo Slae (s 5150
faa sie hie Vo phd d Sy dew sad cadilsys S s
LA gad upes (5 009) Bk 0 elalddls 5 83 S
loo b bl [bgs Shie 0T o cel sy oae &
5 oad Hedb st SWl 59 9 ol S il da 0 0 8 gaa
B ) dlas 1S L LT 555 o (88 5 Gy
o8 el YE e 4 Lad s s (JolS 0555 05)
Bad OO0 s o suls L8 ol S il da o A (slos

idsme 8 31 Sos 0 (e Sl culgs Lo (Saa ()3 )



Vel Jlo/ ¥ o)leds ¥V als / SB g Ol sl 4 i el lawsly Y

AYRPQY ol )y Sl oy Jood Jgbo jo 0Ll gy (5 9Luis Caliadiag olShuus) ol ga g oF sLaSiag—) Jgus

5 A pseoe G0 g ane JoSlke sl oSl sles 8L Jle slaels Jle
(mm) A S =is (mm) (°C) Lea (°C) Jsloa (°C) ASlaa
VY -/ \CIY WA TE/Y FRYRTI) LR
AWETA Nefe VoY Vi YY NV s
A /Y Vin WY e/A \Wie oul
WV \a'3 A —£/¥ /o 53
- Yi/e ¢ =\/ 4/ X
- Al Y/A -¥/v VIA g
- Y/ YIA Y/A VYA A
\Y -/ EAMR \Y/e e/A VA /Y CRdo s YAy
Viv/e VA/Y Vet Aft AR g
Y-/ YViY YA/- \FA YAle alasi
£-a </ Ya/v YA/Y YV/¢ e
YAo/- < Ya/v \ATAs YV/- dare

el saal i (ol ) (530000l 3T e pulis 5 (655,518 (355l 5 SlEiEas 1S e Sk g oI5 Sl Lassly -

reile}l 48 )30 SIA aliandigyud Oilas geod (o3 0¥ gua

fla g, coeda GloS ok At o ok o
(dS ml) () (1) (mg in Kg) (mginKg') (1) (7 (1)
A~ WY -fEX -[-0 ‘e Yhe hE W 4

Jlos (oo (SR (il Gad S5,18 0 by SLagui ) (59 o0l § a8 0 jlul Bl uabyylg aajas Y Jgua
AFAF-AY ool g

Slag e 5eSlse
29 Gubs alaas Ladll e lade @5l aless S e
), Sglon - S 5 sl
S < e Jeis K Lol
Y/oYA AR\7ALY wfen “feey ITARR! Y SSs
W LARNTAAEAS ANCH AL ANAZACEN ) A B
VAT A RN [\ feevo Y/evy ¥ oleal (glhad
\ATEAY AAT/RE®? SRR A R - [AYA ° i
AT A EV/ YA ofeey feey®® -fto- 8 G GSaA
At AYRtE1 -f--N “f---Y AL Y. b sllad
VA AV YIAY ATAR YIVA (dumd) ol S g s

,M)J\JOJLA:=JC_E.~JJ_,1J‘JJM.T::QJ:L5**J*



VY

s ) 9 g sl STy

9y &l 298 (15 gl

¥ Jgan daalal
Slay e HuSiles
_ _ JEPERR ale S e
o Slee ey ead Gl 3 Slae ala Sl 05, -
Gobo a3
YAV Y SAnN VoYU ARILTVA ¥ S
VYYARTN YAV g4/ AEVYAYY/- - -0 Wef-g-" \ CESA]
ENY- /884 Y/eAY TEAVY/-AY esy ¥ el (sl
EXVANSVEE S A EIVVAT YTV eA/EAY™? EYAIETNT® e w55
v €en ma
U.u.t.t
£V ETY/ATT ey YagYe VYT ARRYARA o
PP
VEAVIA-Y NAYAS aRCEAYIA S AETEAN Y- sesbgllai
' ;ai waa-\“. z ﬁ)—h&
ANV \VER) q/-4 L&t

(e 50)

03 GalS Gl loae asa S Gy g Gl 9 Slae y G
Saps Voo wls Gy dase 5o (IS S5 bl
hiebacl 5uk) 555 (AUS alase 5o B 3151 i
0 SR lacyy dallas i (YT LK
Slapne (ualS sely (Saa 55 S ol gl Jidos
O 9 Ola o Slae culgiye 5 o JS i, lute
slos (etale 3T 5o (YA Iobin 5 g 0a 55 0) 908 oo
8o Saia ol Guls Glas 5o olie edld S 5
Olialy) cal sad (5,18 KHK ool slacaS sl
5 Bous culaa RWC o (Shewsea (Y-0) o
9 ORos e, wils s Slae b S Judg,K padla
(0 Jsun) wol cnsty Slapas 5 ofie G255 9 Slee
S3slmin slageals € su S blitul Gaus
oaals § Ghg, culua (RWC) & O s ke
oS ol 8 QBOL Lo ad¥ Gl O Soe JusK
5 o9 Dhusan eiul KK G el AT (S
Sda G Jeale glacsi sl (ELIK (gl abl s e
5 LIS ehul KK fas AT
ey ek 5o @l oland (g la ne b LSaA
@l S 1 ot 5 Ol s Slee 5 e,
S bl oo wals Glas (& Jsas) eols Glale)]

Oy 4 B oo Geb slaad pulie Gyt 1S

sy Vs 0 Jlatal pdais o oly Sae agisS ey FE GF

S g gl
sols S S cas K dla po 51 (Saa (55 Jleel
colaa (RWC) K, O s Sl oS slos 550
Gl o Gl ot WS S (edla iy,
andls (e gy 9 Slae 5 Dls g, oy il o Slae
dalllas 3 90 KK slacas 633 Cn Cntigas (¥ Jgan)
Eolssine BNEAT (s slos Jads lia dan Ll 3
RWC (555 @555 b (S8 (a5 Jlke i1 ach s
o als o Slae (Gub o Als sluad @S es Hu Bk sluad
@85 b Sda S Bl S ad Gl Jae (e,
slass g o Gab olaas (S O e HlEe gy,
dol Crwsts Sl Sae Gy, g Gl o Slae (Babs Hu Gls

(¥ Jsea)
9 ©oso cnlaa RWC 55050508 slageals
da o 5 sad il (Sad (55 31 o S, Judi g K
slos podla 5 8L (ualS (gHls b Hbds s K
ol eolie 4 us e Lo ol el Gl S
ookt L sy on So gles Jaw lageals
L85 loo) (E Jsan) ass osliie gola o
Saor €S ol GLES lebanl adil bl 5u SiLK
Gla Gading o (A0S daye oo 58 Ho (Sad (as
S o oS ol e HlEe Hlo dae ralS sl



VY Jlo / F oploud YY ala / S g Of sl 4y

Ml ylaoly VY

S ol ol KK Ha o Sl 5 Gl G255 s
Gl (2 g5 dmsa Dlagiae GhalS Eel OF g
w0 laasl 5o S (RAS L wdl (pl s S e

Gollae (YoVo saeds 5 (Hodl) wg elyea glusl

By (Saa (B8 5 gule Lulyd g9 58 8 € Jges

wallls 0,50 A 93 4an (A3 S dla 5o 3l sud

Al o 5YL Ge g, 5 Gl o Slae L Saes S,K

wdla s ool o esul wdS Gl s (¢ Jsaa)

Soes) ol parlll Lol i b bl 5 dae sl 4 by

sass el (G S iy plews 59 SdAdes

o9 sy aly ahmb SOK el sud BLIR sal

5l o Slae w55 b sule ool @ad o0 cudy

SUSa o A Sl YA 5 £EY. LS Se Gk,

Sl el ss S s (Y00 el Ll

OiS 5 gole bulid Ho SO lacs sl dallas

@ole Ll s o € glas sl ole plas ol g

0 ol aeaeS bl i o aidls g 5YG s o Slae

OS5 (sshm) Wu S S (YL @l o Slae

(YY

o0 b (Vo A) OlSea 5 (65058 sasel (0 Jsaa)

ofie (Shnes w)lep SK LG el)) age olin

I ol o Slae b ey, o Slae G ol ane

o3l b 4SS wu S (oSl 5 susa saaldn

e ORI 50 G55 wSlae g o il o Slae

oo Slee sol (Siinian opes Gialedl Cal 5o

B A% wly s Slae U 9 < /AY 255 dumyu b

3 osSie (S5 4w 4S wan oGS G2 55 9 Slae
o9 dead pAT (Kma 1 el 3 QoL s ey ol
53 o0 Lagad i Gl 5 eu s Hlasa s esmly LK
KoK (Sad o Jande slags o3 (23S ¢l
osbin (Sdaan g LS Hed bl He esuk
SoSlae 5 - 55 dmo o (Bab Ho Gl slaas (gl S
29 Bb ulaas G (S ls (RS, 29, 5 wls

o il olaad 5 VA0 3K V8 SSe YEA SIS
I8 055 5 YA0 S3Se 5 VEA K0S ewsy 4 Gub
Olion & Y40 Su3%e YA 386 VE S5 4 4l
VA0 K3 5 sgedS 0 O gy dead (poidus 5 Y40
YA K3 sgedS 4 G su 5 Gl aSlae o3G5
OB bl 5o i S 33 VE S5 5 VEA S8
oS sy 4 G o8 b sland (sl (Saa
O Gub o wls slaad o VA0 S6Kh 5 VEA S3Sh
L Ol 5158 G55 5 e dS 5 TEIA K0Sk Yo S
5 GRsy wens 5 YEA K38k 5 VA0 SuiSe (Ol
BlaS L sa LS 985 4an 4 (255 5 4l o Slae
OLSas 5 esl) andlls @l (8 Joan) ol
Slnl &K o8y ss Gu ) ol las (Y-3Y)
(A yo 5 okl adad bl o sud oL
LoSaa S He b s Slee wdl (i Loy
oo ol oS 8 Jlae b aallbhe S o oty
s ol uSlee @i,y Juad Job Ho K lass
($53055) ool 4Bl A (55l fme 5obas o slsa)
SSaa L el allhs ml (YOF Lkl
Gab oo Gly ulaas 5 G Ho Gab olaad G (Sieas
Sl 5 anfie (95 5 GlouSlae 5 (e 55w b
S slea b uSlee lial gl (Shessad (pines u s
e g cule GO, cula 3 RWC L, s
aiiS Guaad GBS suias GLaS el gl (0 Jgua) s S
Glaas 53 asd pane Ho il o Slae Jids 0 (ol
sflae b 255 asSlae (Shanen ol o3l SHK
dol Ciwsts lodae 5 cufie GEg, weye Loy Gl
S s pSaasis
5 580 cnlaa RWC S5l 50508 slageals
ol s (Saa s ) e S J K
gl aallas o) 50 slacS ) a5 4l Shals
o) Dl e (Siiiad 3 ga g Sl Hls e
ol 5 45, culas RWC s (ae s S Jlaial

Oyt lo o Slae b g Sianaa b Sy Jud LK



G e ohi s S sle STy 59y ol 298 L1 )

e gl g8 S s, ey 5 Bls o Slae YL sl o Slae b 5 Sonaa b Gubs o lo ulaas 5 S
bl 5 el aalinn wila el p2l5) 5o 85wl Ol 59 Ol 80 Gaal GRS saas (LS (e,
Pl 59 SdAdad g 3 yew) Glie gaalil bl i b ol 850l S5 K A sane Ho 4y o ySlae

A aJ‘Jua:\a.ﬁﬁua.uL\.a (ngs (Eudagy ;;'_)S.AJYE/\ u&_s_}s.a A¢ Sﬂ_,ia :).@.Adg ‘_;L&;{\i:y;

)ﬂJCQA‘ULﬁAJJMQJA_}Lf‘)_fLJJHJJY‘\O

oaldiyl v, 90 C-."-'“

Alikhani B, 2013. Climatology of Iran (Geography Branch). Peyameh Nour University Publication. 236 p.
(In Persian).

Ashrafi E and Razmjoo K, 2010. Irrigation regimes effect on oil content and composition of safflower
(Carthamus tinctorius L.) cultivars. Journal of the American Chemists Society 87: 499-506.

Bahrami F, Arzani A and Karimi V, 2014. Evaluation of yield-based drought tolerance indices for screening
safflower genotypes. Agronomy Journal 106: 1219-1224.

Bassil BS and Kaffka SR, 2002. Response of safflower
(Carthamus tinctorius L.) to saline soils and irrigation. Il Crop response to salinity. Agricultural Water
Management 54: 81-92.

Bortolheiro FPAP and Silva MA, 2017. Physiological response and productivity of safflower lines under
water deficit and rehydration. Annuals of the Brazilian Academy of Science 89: 3051-3066.

Carcova J, Maddonni GA and Ghersa CM, 1998. Crop water stress index of three maize hybrids grown in
soils with different quality. Field Crops Research 55: 165-174.

Daneshmand A, Shirani-Rad AH, Darvish F, Ardakani A, Zarei G and Ghooshchi F, 2006. Effect of drought
stress on qualities and quantities of yield, yield components and relative water content in rapeseed
cultivars. No. 3. p. 19, Geological Society of America Abstracts with Programs, Speciality Meeting.

Esendel E, Kevesoglu KE, Ulsa N and Aytac S, 1992. Performance of late autumn and spring planted
safflower under limited environment. Pp. 221-280. Proceeding of the Third International Safflower
Conference, 14-18 Jun. China.

Golestani-Araghi S and Assad MT, 1998. Evaluation of four screening techniques for drought resistance and
their relationship to yield reduction ratio in wheat. Euphytica 103: 293-299.

Istanbulluoglu A, Gocmen E, Gezer E, Pasa C and Konukcu F, 2009. Effects of water stress at different
development stages on yield and water productivity of winter and summer safflower (Carthamus
tinctorius L.). Agricultural Water Management 96: 1429-1434.

Johnson DA and Rumbaugh MD, 1995. Genetic variation and inheritance characteristics for carbon isotope
discrimination in alfalfa. Range Management Journal 48: 126-131.

Koutroubas SD, Papakosta DK and Doitsinis A, 2004. Cultivar and seasonal effects on the contribution of
pre-anthesis assimilates to safflower yield. Field Crops Research 90: 263-274.

Kumar A and Singh DP, 1998. Use of physiological indices as screening technique for drought tolerance in
oil seed Brassica species. Annual of Botany 81: 413-420.

Mirnezami-Ziabari SH and Sanei-Shariatpanah M. 1994. Usual Methods in Fats and Oils Analysis. Mashhad
Astaneh Gods. (In Persian).

Noroozi M and Kazemeini SA, 2013. Effect of irrigation deficit and plant density on growth and seed yield
of safflower. Iranian Journal of Field Crops Research 10: 781-788. (In Persian with English abstract).

Omidi, AH, 2016. Evaluation of new safflower cultivars lines for seed yield in saline regions of the country.
Final Report of Research. No. 52203, 17p. Seed and Plant Improvement Institute. Karaj. (In Persian).

Omidi-Tabrizi AH, 2006. Stability and adaptability estimates of some safflower cultivars and lines in
different environmental conditions. Agricultural Science Technology Journal 8:141-151.

Omidi-Tabrizi AH, Gannadha MR and Peygambari SA, 2008. Study of important agronomic traits in spring
cultivars of safflower by multivariate statistical methods. Iranian Agriculture Science Journal 30: 817-
826. (In Persian with English abstract).



Vel Jlo/ ¥ o)leds ¥V als / SB g Ol sl 4 i el lawsly (Ve

Pasban Eslam B, 2015. Effects of row spacing and seeding rate on seed vyield and its
components in safflower Padideh cv. in Tabriz region. Seed and Plant Improvement Journal 30 (2): 223-
236. (In Persian with English abstract).

Pasban Eslam B, 2012. Effect of drought stress on seed and oil yields of safflower fall genotypes. Iranian
Agronomy Science Journal 42: 275-283. (In Persian with English abstract).

Pasban Eslam B, 2011. Evaluation of physiological indices for improving water deficit tolerance in spring
safflower. Journal of Agriculture Science and Technology 13: 327-338.

Pasban Eslam B, 2004. Evaluation yield and yield components in new spineless safflower genotypes. Iranian
Agriculture Science Journal 35: 869-874. (In Persian with English abstract).

Salem N, Msaada K, Dhifi W, Sriti J, Mejri H, Liman F and Marzouk B, 2014. Effect of drought on
safflower natural dyes and their biological activity. Excli Journal 13: 1-8.

Safavi SM, Pourdad SS and Safavi SA, 2013. Evaluation of drought tolerance in safflower (Carthamus
tinctorius L.) under non stress and drought stress conditions. International Journal of Advanced
Biological and Biomedical Research 1(9): 1086-1093.

Sharghi Y, Shirani-Rad, AH, Ayeneh B and A, Nourmohammadi G and Zahedi H, 2011. Yield and yield
components of six canola (Brassica napus L.) cultivars affected by planting date and water deficit
stress. African Journal of Biotechnology 10(46): 9309-9313.

Sinclair TR and Ludlow MM, 1985. Who taught plants thermodynamics? The unfulfilled potential of plant
water potential. Australian Journal of Plant Physiology 12: 213-217.

Shiresmaeili GH, Maghsudimood AA, Khajueinejad GR and Abdolshahi R, 2018. Yield and oil percentage
of safflower cultivars (Carthamus tinctorius L.) in spring and summer planting seasons affected by
drought stress. Journal of Crop Ecophysiology 12: 237-252. (In Persian with English abstract).

Weinberg ZG, Landau SY, Bar-Tal A, Chen Y, Gamburg M, Brener S and Dvash L, 2005. Ensiling
safflower (Carthamus tinctorius L.) as an alternative winter forage crop. p 169. In: Park RS, Strong MD
(Eds.). Proceedings of the 15th International Silage Conference. Belfast, Northern Ireland, July 3-6.
Wageningen Academic Publishers. The Netherlands.

Yari P and Keshtkar AH, 2016. Correlation between traits and path analysis of safflower grain yield under
water stress conditions. Iranian Journal of Field Crops Research 14: 427-437. (In Persian with English
abstract).

Zareie S, Mohamadi-Nejad G and Sardouie-Nasab S, 2013. Screening of Iranian safflower genotypes under
water deficit and normal conditions using tolerance indices. Australian Journal of Crop Science 7: 1032-
1037.



