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Table 1- Some meteorological data of Ardabil province during growth period of safflower during 2013-2014 and 2014-2015 growing
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Table 2- Soil physical and chemical characteristics of experimental location
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Table 4- Mean comparison for studied characteristics safflower genotypes affected on irrigation treatments during 2013-2014
and 2014-2015 growing seasons

Wigy 4> ild e (e5) &5 4158 0js (LS8 j5 @, SokS) ails 3 Shas (LU 15 0,59LS) Sy jolom 3, 5s
Seed nl;mber per plant 1000-seed weight Seed yield Biological yield
@) (kg.ha™) (kg.hat)
S1 472.71 29.6 4796.3 22682
S2 449.47 28.09 4415 .4 20295
Ss 434.83 28.94 4400.5 20787
LSDo.0s 26.5 0.321 163.6 899.5

Sl als po 1> (o)l glad g (25 dlse )3 ()bl alad egyll @b 9 4y S35 S2 ¢St
S1, Sz and Ss: Full irrigation, without irrigation in flowering stage, without irrigation in seed filling stage, respectively.
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Table 5- Mean comparison for studied characteristics of safflower affevted on interaction of boron X zinc during 2013-
2014 and 2014-2015 growing seasons

> 49,b Gub dlass 3 PHEN) Cudld W]
2907 ‘"yb Gab > &ls Dy &g pd &ild dlaxs ﬁ;%i:s& e sos

s Seed number per  Seed number per (5 2 ('w’_:‘)

Fertile clapliule per capitule plant S(T(edﬁ/lell)d Harvgzg/t)mdex

plan g.ha 0
Zn1 13.06 28.19 365.88 37313 18.72
B1 Zn; 13.02 28.83 37183 36713 18.16
Zns 1417 3748 527.66 52323 2458
Zm 1341 29.96 395.86 3878.1 18.72
B2 Zn2 1464 36.17 526.83 54458 25.09
Zns 133 32.36 426.23 42215 20.16
Zm 13.33 3343 441.04 4458.6 2164
Bs Zny 1482 3742 553.07 5509.7 2466
Zns 134 3491 462.6 4688 2214
LSDo.0s 1.49 3.79 59.4 531.7 2.58
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o 54 iZN3 g ZN2 ZN1 S e Sl p)56LS 1y 5,5 Lo Voo g YD o i 54y Ba g B2 Ba

B1, B2 and Bs: Zero, 350 and 700 mg.kg?, Boric acid respectively. Zni1, Znz and Zns: Zero, 1000 and 2000 mg.kg, Zinc sulfate,
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Table 6- Mean comparison for studied characteristics of safflower affected on interaction of irrigation xboronxzinc
during 2013-2014 and 2014-2015 growing seasons

g 3y b b dlass (p)5) &l Y2 (5o (o) &ils (53 P RIHS) &l 2,Slos
Infertile capitule per 1000-seed weight Unfilled seed per capitule (Husa
plant ) (%) Seed yield (kg.ha'?)
Zn1 187 27.84 2.68 3870.3
B1 Zn; 205 28.08 285 3966.1
Zn3 177 3065 19 5570.9
Zn1 202 2857 2.7 4232.8
S, B2 Zn; 177 3064 172 5593.5
Zns 192 29.29 287 4488.3
Zn1 1.95 29.14 1.88 4829.5
Bs Znz 1.72 3203 157 5778.7
Zn3 19 30.14 1.89 4836.2
Zn 233 25.74 3.22 3489.8
Bi1 Znz 2.05 254 2.85 3420
Zn3 19 29.7 17 5049.5
Zn1 197 258 235 3689.5
S, B2 Znz 187 31 17 5437.3
Zn3 202 27.03 235 41825
Zn1 1.88 275 203 4208.6
Bs Zny 178 316 155 5401.5
Zn3 1.88 2901 1.86 4860.2
Zn 2.57 26.86 253 3833.7
B1 Znz 2.07 27.25 32 3627.9
Zn3 1.83 30.02 1.73 5076.4
Zn1 198 2749 2.86 3712
S; B2 Zny 18 30.83 123 5306.5
Zns 197 28.63 254 3993.7
Zn1 192 28.31 221 4337.7
Bs Zn; 1.75 3144 158 5348.8
Zn3 187 2961 1.88 4367.4
LSDo.os 0.263 3.42 0.757 944

S1 82 §Sa: )bl @ad 9 cus s (BAS gals po 1 (g bl dad L ganaily gl ye y3 (oyll @B g Bl B2 g B3y p)S e Voo YO iy

S el ST ZN2 5 ZNa g5, Slilgs pyS5LS 3 S o Yoo 5 Vne o udyiar
Bi1, Si, Sz and Ss: Full irrigation, without irrigation in flowering stage, without irrigation in seed filling stage, respectively.
Zn1, Znz and Zns: Zero, 1000 and 2000 mg.kg, Zinc sulfate B2 and B3: Zero, 350 and 700 mg.kg™, Boric acid, respectively.



IVAY 500 Foylod N ol ((65)9Lis wlich pgr 4y yi5 AY

oLS )3 yom ymaie BLS oS 4 b @l cnl & ey Gl
olS aulS 5 oleal iy bl p Gaddy jo pais 35008 Cuwl
Cuond S Sis osle Mg (co) dgraS Lasl i o 3,35 o Ll
o eles Glacig] ) ohgdr (pl 45 Wb oo LS olS lga
ol 69y 3908 31 4D 00 dloul ygmawlinnSlgs ol cle
89y 2908 plin 13,4 Wy 9 &S (Ahmadi et al., 2012)
ialS g 10 ladily dluw dous )3 9 24 0 JMB] Hlad Csday

.(Ahmadi et al., 2012 ¢ (Misagh et al., 2016 .4 .~

wls )32 059

syl ool 3l ol s Waosly oS po il )y 4550 @l
B Sl 5 95 1 3 9 9y » )l Blize SISl (sg) o
b o gne o oyl (95 52 o3 2 ) otlol (slales
ol tlojl (slolos e gl (ks auslia (¥ Joaz)
OJ9 u.ul)_el 290 u—“’L’J?l’“ S3 9 S, S dl.mui;;} 5 as sy
bl gl (salS > a0l Jlim gy i 9 25 4l Jlie
4.3,[5 l_s S1 C.‘a_m 5 s S92 B3Zn2u_wl.»J9.L‘>:.o C.‘a.w L Joyro
S, 5919_‘.: M9 B.Zn; 9 B1Zn, BiZn: Jet UM:L»J}bu 5919.“:
9 J._M.e)f )I)_'é d)LaT oﬁ)f <SS BsZng 9 BiZn; BoZn;y L 539
30 Cpiomen (5 Joan) ais oamlisie Lol cps (gl dxe coglis
[ IVEY w‘y BsZn; u‘“’l‘n.bb“ S3 9 S2 S1 d)lﬁi slayles
Caus Iy &l 5o 58 Mo yd WA 5 003 YYIVE sy V< /4R
A 58 BiZng sl Jebre Hles 4

SlasS ol lp 08 0 )8 (Sid (iS5m0 40 0l B
—0 D95 (S5 3,5 oS s pludl S 8 Sis i ol
O A3 BB 093 Jobo (ad SobsS Jdsey cnlply S
o yo SLBCBL (Joho s )3 )92 98 00 o5 iy (ol
oo ol 5 25 5 3T J 5 o8 000 Sy i
.(Shorroks et 555 0 ails 3o 59 9 4E9) doyd inlidl cels
oilidl ecel gy calnw U yunie opl uzen al., 1997
ogls Caodll jluw 45" 33)5 o e (sl 55wl 1S Jeod
alby e o3 0 g9, sl (Heydary-sharifabad, 2000) yles
byl Jeeos sl olS 4 S8 3 paaie ol w3l L1y olS

Gabo yu dala ylaas

y5—= 0Ly 31 aS ol L odls S po wilyly 4320 gl
LB B ine el 5> Al Sl g9y 53 e blite Sl 5 s
S 03 L 5y s Wiz ] (Sile cglin (¥ Jpi)
L aS 0ss odalido BiZng jlay jo cab 5o ild slaay o iy
28,5 1,8 g )lel 09,5 5,5 BsZng ¢ BoZny BaZng (slo o
Hes 4 Cuws BiZng jlews o 5do o ash ol (0 Jous)
S plis il de > YY/A0 BiZng ik Jeloxe

e |y ol lag e cud )b &ly > Gl > 4l Sluw
slayiswe sl oL sl piol; Ladsh olis as o 105 0
bsja cnl o (ole o g conl oadad g 0395 Slge (sl syt
ashy oluss aoli8l ol aaled 50 5, Slee iol38l o cdmd lol58l
SLidlod)S 3900 51 (BB 59y 9 y92 Sdkafuy polic Bpas Sl
(Roshan et ¢l oas pMel 03,5 &il> <S> > g o ]
0y ilidl Jdsds (65y yuaie L olLS 4 i al., 2016)
a5 oy Jsbo ptalidl csl 03,5 gails (S gy
O 90 aoby i sl coles jo g Slidles S il Coge
Iy 03,5 alg o5y 03,5 &ils A5 s .(POrter, 1993) 5o o
0 oldise ple wlidss (Marschner, 1995) S o S o0
15IS 33 cpmyss 50 &l sl ye paie Cuto il godimd Lt
oLl ) 5 j> 4l sl 4 (Grant & Baily, 1998)
b e (Khan et al., 2015)

g dala ulaad
Hlas ol flis Jle 93 slrodls (80 (uibyly 4500 gl
g 5> A S 1 (69 3 yem Jlie Il g (g9 92 03l
91 22 25 JRlite Sl SSlee dnglio (Y Joi2) A5 )b ine
gy b alaw Lioli 8l i BaZng  jlews oS ol lis
o (i BaZin b Jy e o 4y Copu | (12,3 YY/AD)
i O ys ol o @bl )0 diay S o wild sl (0 o)
2 ook i &S Gl 3o a0 wib dlus lawgie g g 0 Bib
olalS alwgd oad a gy ol S o Wyl &ild 3 Slos yuuns
L gl 00 9 el (BT (69l (B sla S St 4y g
aS sl odly LS Olidss b o calio g (BT olie yolie



AN o)l S5, 0 5Sas (51521 9 4ils 0, Khas 31 (595 9 y92 pobis b (ol Joloxo i1

BiZn3 uMbJ}bm C?l““’ L a5 A5 sdalin BoZno u“’bgj?b“
Al 5,Slos pozman 2 L (gl bxe OS] BaZnz 4BaZn;
s 54 BaZN: Jlag 8l Js- e Ly S5 5t 6Ll s 3

PN B Y ISP P P RV SPA VA ¥
u.wl)_@l (.\ml_w) BiZn; d»bJ%m )ln..u Q& Cumd 7.00/AB2Zns

S olis

ol S0 lawgy (SWis i blid o b o Sles ialS
Yari et al., 2015;) .(Movahedi- ¢l oa_s 355 ;5
Dehnavi et al., 2007

Al alaws oyl b dlas Jolis) 5, Slos slinl &b aily 5 Shae
5 e sl 51 GG g2 )3 e g Wb (W358 039 9 g2 5
asly 0, Sles g 4l 59 0 (gds0sy polic A daled 5 Slas jo
- Jgdoe Gialejl el y3 (Singh et al., 1996) x5, oljus 5l
s Jolid 5, Shos (slial Jlo dne Gl 33l o 92 9 595 (5L
i 59 9 g 40 aild olawy (3o > wiby Sl gy 43 5oL i
B il e 5,8kes elin] b 3, Slas 48] 4 dn g8 by abd &l
ol ol I3 (555 5 591 (Al gome b 5 4l 3,Slos

S0 alaang, S Jlis) el gt 3 b L g pate
lFise 055 o Sygeo w3 gl 033 (Ll 5 &5 bl 5l
33)5 oo &l 3 Shos il 38l s ygr (Bb ke oS 3505 0L
A5 Aalss (Sangale et al., 1981; Ramesh et al., 1999)

$9y e zusgs yd (Brown et al., 1993) |)Ken 5 (5l
9 35 alj Soplsl (65 S5 a5 2038 plgie 3 Slas liee
e FLY AJ?A.\)L;O Jou «59) .)9.345 )JI ) u.:L.uB‘o))f ..\.ul)B 9 odlo
My mals 4l el cpl bl 098 0 3,8ee )3 (sl alS &
P00y Slas Giul3 8l e ioren 500 Cous Sl Sl J9i)
2ol Glp opod LB o o8 Oliee Cleds Slg5 0o 90 Bpas
BLS pudglio p3 a8 Wil olS > juate oyl bl ids 4 S
.(Ghalavi et al., 2007.) 5l s S iy sladwl s g
Gil5l sl sy e (3l Syl 45 1558 ol liiee
oS {Ahmadi et al., 2012) 4 >us olals ;o 4l 5, e
1518 (Khiavi et al., 2011) (Linum usitatissimum L.)
Aytac et al., 2014) 55,5 4 (Ebrahimian et al., 2015)
)92 Cate il cpimed .095,5 (Movahedi-Dehnavi et al., 2009
26 ase (Khan et al, 2015) b, Sl 5, Slae i385

2 &l jlia 59 il .(Movahedi-Dehnavi et al., 2007)
Ay alj3l Jdsas Slg5 oo (s59) 9 s S0 polis Bpan il
OB il zge 45 ABL mie Cudgaze (BN g 0l 0353
Slaws wlS ) pls olaw (50158] 0gus so dild (gouw 4 0395 dlge
Arachis ) e pbls oS j5 ash jlia 459 9 pls o ash
» ol Gl pis Jdsa g9, pmais Lyae b (hypogaea L.
aS ol oas pMel olS 5 ) slasnl 3 ) Jld (slags 51
Lo,g .(Gobarah et al., 2006) 5445 o0 5, Slas s3] yiol38] o
slial Giliel a8 6,8 )18 (Verma et al., 2012) ) )\Son 5
Brassica juncea ) aa J>, 5 3 &by jlia oyjg 03084 5Shes
9 3iwg e I3l ol Cute 136 oty Bpaa b (L.
13 b 5 g l3 Al e bl ing S pudlio
et al., 2013¢Khan et al., 2015) 5,58l )3 jos 8 yune
yais Bpas b uizen ¢ (Devi et al., 2012) L. 4 (Jabeen
Kamaraki & Galavi, 2012) Movahedi-S 5,5 )5 (¢,
5l sy gy (Aytac et al., 2014; Dehnavi et al., 2009

sl 083 IS o) Simg

dila o Slac
solal oales 5148 s Lt Lmodls o (il ly jo6 gl
Moigiae &l 3)Sdas cido 595 ) yer Jlite Sl 59 9 592
Jsi2) 28 esalio St jlass )3 s 3Sles iy (7 Jpia) 45
5 4oy VAY iy S3 9 S2 slajles 5o aily 5, Slee ials” (¥
2 e Jolite @yl Sl duslis dgr S1dy Cans Ao yd AIYD
A Cows doo)d YV/EF (158l L BaZng jlas a5 ol L (g9,
g Lla 1y aily 5 ,Shae j3 il o i (B1ZN1) yhase Ol jlew
I el 5 S 3 BaZny 5 BaZhy 3b Jybme e L o
dnglio (B Jpaz) 0 ol 3l (e (5 o sime glis g 485
wla i a8 ol plis islejl sl o alBaw ol 1 Sike
e 5 35 &l 5,Slas GBI Cgo 3l Jsbes S1 5 2 St
b gdme g 4 bgiye S3.981 o)kl gokans 1 5,Slas 5
5BaZNy BiZNy by Jglxe sk b St ek 53 45 393 BsZNy
13 B1ZNs 5 BoZNy (il Jydxe ghaus b S5 gebaw 15 g BsZNs
sanliiie Ladl (s oo mine oglis g 41285 )15 (g )lel 09,5 S,
Sess 3 4l 0, Slee 0 3YL Sy (o)l aw 53 (5 Jgaz) s



IVAY 500 Foylod N ol ((65)9Lis wlich pgr 4y yi5 AYY

.(Eshghizadeh & ehsanzadeh, 2009) 1l o (Sl s

B P e g 9y (Ahdslre Sl cudly pasls Sl
(Movahedy Dehnavy et «Aytac et al., 2014) 55,5 pL3)|
OLelS )3 jom sde oy pmais SBpae b iz g al., 2007
zbs (Dordas, 2006b) 4>g ¢ (Khan et al., 2015) > Kbl
ksl a4y S 00lo g D9 -olei oo Aol 1y Lo ytoloj
Slgs o &S Cnl oo dlos | (cubldys (s i dau0) al il
aS Ay o Bl d e cplulo Dgd b 5,Sles gy el
&3P S Sl ((SdS 5 lalpd )3 (59) 9y Spae il
2 g (Laash) oobuazd] ()jlse (m (sjtostd slaodygld s

ASb by adls dos

digs gl
Cos g glasl as ol L Wodly S po il g 4 5o ol
28K )8 el Jlie il g aalogl (slaloss 5 S qn 556
oSl e cpl @ glis,] p Galiso glayloss 1b pac (Y Jgas)
il e Lol ol 9 88 il (slo o Jlos) oo 13 oS
el el 395 elis)l i S ls 4wl o (A5 70
L)) (5,5 )5 .08 b 3lom] @iy i) 1 (e oy Jlos
9 il adoye £9,B L 0dd)S e il e Sl S &g
Shrestha et al., 2006) 55,5 o ibgio Job Ay b 5 paSs
sads yo p3 Lajles Jlas!l oyl ks Farokhinia et al., 2012;

WAl (S 93 so ja
999 ol a8 ol las baodly o8 jo (yuilly 455 gl
S92 03 > Sl B w I3l g g9y 5 g Blite Sl s,
Oyl Sl (gdunlio (Y gde) db by dxe aily (Sgy doyd 5
;A S Bl aS ol b oy 2 e 0 bl calBaw
4 G 45 1 oanlie BaZNg Jles 13 Sz ¢ St 6yl zokaw
0l L iels aey 0Y/A g s YV Cu e dals jles
L) BaZna Jless o 4 (Soy Sl Sg (o)l o )3 iz
B3ZNz zolaw b oS u odaliie (aald 4y Cannd duoyd OV/Q ialS

.(;‘ Jg.\>) sl d)bu-:‘“‘ leiﬁ BiZn3 P B1Zn3 P

il g (S a5 (il Jooxe 85 duyipe i

Gossypium ) 4.y (Dordas et al., 2007) (Beta vulgaris L.)
(Dordas, 2006b) 4> 4 (Dordas, 2006a) (herbaceum L.

A8 o a1y ialojl ol ol

S35 893 4 Slac

Solwl ool Bl as sl L edly 8y il jly 4550 ol
3yShee oyt (¥ Jgi) 28 53 dne Solge 3 Sos o
o (F Jgiz) 13 odalie (g)lul alad 90 e )3 Sojglo
oy AMYS 5 Vo OF Cs a1y Sosglam 5,Shes S3 9 S2 (o)l
oaals g Lacliimg S ol e (ials sl (ials S1d caws
o St S Gl (abB Bl el Suis gonle 25
Keatinge and Cooper, 1984;) et al., 1984 .+_:l
odle zoow ialS 5l 8l Sojglem 3 Sles ialS” (Aggrawal
oo oS 35 el cals yo y> a8 ool Il o3g Sz
ol el dls o ol 5> (o)l alad wmd o aaldl 1) s ool
Sflgn 2Sas Coled 3 9 St odle zedd W9y 4 (il
oS Slad ganails oy > (olol alad b S Jlo ) 035 o0
Yarietal, ) S5 bls o adlles b Sod o Kt gy 294 o0
Allahdadi) >,5L3] 4 (2015; Mohsennia & Jalilian, 2012
oS s iie 51 OT Codgaoe a5 Wdges pMel (et al., 2014
Sl Sis oslo

Caclily o oAl
g9 59— 03l Sl as by L oaly Sye uilylg & 500 gl
Mo sy (adls Cho 59, ) Her Jlite Sl g )
ORlIL) BaZnz jlas 3 cusly (adls cp e (Y Joia) 45
ol L S b sanlin (B1ZMg jlay 4 Camd Juo > YF/4Y
ol (B Jedn) cbls gy —xe cglas BaZNy 4 B1ZNg
2 oS Jeily (S fglen b Cumogad S lyean cudl
oLl xdly ey o ol |y &b & (giingd dlge ol
4 0l 5 00 1y (gtng Slgo JIal ) 51 g )line el
lbize bwg ol (a5 5l ) cudlyy (adls s pae .ol 4l
(Farid & Ehsanzadeh, ccuwlesi )55 SS5 0 , 50
oadld ely; Glals pe oo )0 ) o Hlaia, .2006)
o buly b o i &S Cunl 0l Chis (cpre 08y S Cudly



AYY

w0yl S5 5 Shoc (gl52] g ailo 0, 5o y1 595 9 92 polic b (S0 Joloo 5]

sl g U 59y Slilgwr 9 y92 (B Jglone o sy o Slaiay
.A.ml.{d b.))lg

dalllas oy 9o Silius 4 Jlew il

slaslan Galoil ol )3 )y 3)90 Slio 48 5 Jlo 31
OsSlee dalie (Y Jgaz) 392 o gime g2 53 59)LU i dlas
Slasy Slaus opgd Jho 3 oS ol i (Y Jgao) (wyy 3y50 Slaws
3 8des ally jlin 59 i )3 Al Bk > Al> gy )3 )b Bl
i g gLl g cdlby adLd (Siiglen 3Sles il
PRVAR YR VAN 70 SVA S YRR VAN SRVATN A VANA (VA RYAS
3 o il (Se doys idly ol iolisl gl Jle 4 caws VA
Oylean b glas ials Jgl Jl 4 cas 7SV poy Jlo
8l g Jol Jlo & G Slas a8 pg> Jlo 3 503

Slgo Giolidl e dy jlajxe (gladlily slasi g o pudli )50
G 3 So cladsh Loy doni ) @l ili8l g iweis
Jobore 45" Sy 4 cpl 4 )Sen 5 (Sop .l o bl
Wl (Som o> Sl lbsime Sl 9y o9 polis b (S8L
(Barmaki et al., ¢ Kiran et al., 2014) <l acily ol Kbl
il Jodore 3 SCis Li Lyl 5 a8 oyl 4 433 2010
wand yials angs OB e a1y aily Se dtwily yolie
Gymo , 550 Byb 1 aiisl ausly Lid (g jewl wpalal j3 05155 0
Ul o ashy S duoyd LialS )3 35 ol (pl 45 255 oo iy
Yo 5l (S g sl 50 olS O welals )3 (55, 295 aly s
i pLin y» (Salardini, 2007) cusl Of lse ol So
o3l Jelse Sl qdls pas g 03,5 g4l (58 o 5l (St

(095 JWw) YYAY-AE g (Jgl Jlw) IFAY-AY £y b lw ;5 S5 anlllae 590 Wlho (1uSle Al -V Jou>
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year) growing seasons
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Introduction

The stable nature of plants constantly makes them to expose to a variety of environmental conditions that are
often stressful and undesirable. Drought or water deficit stress is the most important environmental factor which has
severe negative impacts on crops yield, especially when the water deficit stress occurs in the flowering stage, it will
affect the crop production. The nutritional imbalance in plants is one of the effects of drought stress. Proper plants
nutrition under stress conditions may partially help plants against various stresses. The growth and yield of plants under
stress conditions can be improved by spraying foliar micro nutrients. Boron is essential for protein synthesis, seed and
cell wall formation, pollen germination and pollen tube growth. Zinc application has a significant impact on basic plant
processes such as metabolism and nitrogen uptake, improving the quality of protein structure, photosynthesis, resistance
to biotic and abiotic stresses in plants and their protection against oxidative damage. The aim of this study was to
investigate the effects of foliar spray of boron and zinc on yield and yield components of spring safflower (cv. Mahalli-
e Esfahan) under late-season water deficit in Ardabil province.
Materials and Methods

The field experiment was conducted at the Research Farm of the University of Mohaghegh Ardabili, Ardabil, Iran
in 2014 and 2015. The experimental arrangement was split factorial based on a randomized complete block design with
three replications. The main-plot factor consisted of three levels of water treatments (Si: full irrigation until end of
season, Sp: without irrigation in flowering, Ss: without irrigation in seed filling) and the sub-plot factor included
factorial combination of Boron (Bi: 0, Bz: 350, Bs: 700 ppm) and Zinc (Za: 0, Z2: 1000, Z3: 2000 ppm). B was added as
Boric Acid (H3BOs) and Zn as Zinc Sulfate (ZnSQ.). The treatments were applied during anthesis (when 50% of the
plants were at anthesis stage) as foliar applications (Dordas et al., 2007). All other agricultural practices (weeds control
and irrigation), were performed when they were required and as recommended for safflower production. The measured
traits included plant height, fertile and infertile capitoles per plant, grain number per capitole and plant, unfilled grain
percentage, 1000-kernel weight, grain yield, biological yield and harvest index. Analyses of variance and comparison of
means at P<0.05 were carried out, using SAS 9.1 software. The means were compared using LSD test.
Results and Discussion

Combined analysis of variance of the data showed that year was significant for all the traits (except infertile
capitoles per plant). During the second year, there was no significant difference among all the treatments due to heavy
rainfalls. The results of the mean comparison of data showed that all parameters were superior in the second year
compared to the first year. Also Seed number per plant, 1000-kernel weight, seed yield and biological yield were
significantly affected by drought stress. The results demonstrated that water deficit stress at flowering and seed filling
stages significantly decreased grain yield compared to full irrigation (7.94% at flowering and 8.25% at seed filling). The
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interaction effect of BoronxZinc was significant in all considered characteristics (except plant height and biological
yield). The treatments of BsZ,, B2Zn; and B1Zns had the greatest increase of these parameters in comparison with B1Z;
(control). The treatment of BzZ, had the greatest increase (47.66%) of grain yield in comparison with B1Z; (control).
Under stress conditions during flowering and grain filling stages, number of infertile capitoles per plant, 1000-grain
weight and grain hollowness were considerably improved through micronutrients foliar application. Boron and Zinc
foliar application significantly improved most traits under water stress levels.
Conclusion

The significant and positive correlation between yield and other studied traits showed that foliar application of
micronutrients at the right time and at right rate mediated drought stress tolerance in safflower plants. In general, Boron
and Zinc foliar application compared to the control could alleviate the drought stress damages on safflower.
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