Journal of Agroecology
Vol. 10, No.3, Fall 2018, p. 747-763

%J}rkz ;)

39l (ol pgr 4y il
VEV-VSY .o YAV by ¥ olad o il

ol 0ls Bl s Shas 5 s 210 25 5 Kol SIS g 5
(Helianthus annuus L)

Tl el 0 ed Tl By ey 555 Bl L2
\YAO/+ P/ 18 )3 b

VEV-VEY (Y)V e (jy9liS owlispg (Helianthus annuus L.) L]

daS

e A oKl 5 iulejl (Helianthus annuus L) (Ll ols,Soksl 5,Slas g 13y 5 oS (i g Sivoslyp g5l oy yolaiods

ol 15516 ol inloj] celoyloss 05 Ll VAT lials 13 11,5 s b ol LolS' (elacSshy b B 3 Jy)siS1h &gy ol 3]
9 4> (e ey 4BLo) b e s 3 oS S5 55516 5 (Spmaly g 5 (1005) oo Ol (ppmST L Ol (S 9525 b ) o Jlaz 5
IR S 5 5 Strelyy ol Sl b o8 )2 3y90 Dlio oles o 315 ot talejl glis 05 (45 09 IS 53 S5 (g 20l
gl 3 os s 50 (59 ¢Babo y> 4l 3 (B B (31 g Br Bllae Ay oy 53 (63 dne N canms bydy (935 oS S S
A S Soy cladh asy pd las ol Lials cels u.ﬂwf ois bl ad g 0 Sgy sladily woyd ials g aly IS 4y aly 320 cond
L ol Sauly 3 4l 5,Slas e oy i 13,5 zedaw dnly 5 g )3 ails 5,Shas alS oy el &l (0 alsyo o oS i
5325y S5 G J) oS G5 g SISl Gl el ok 098 Siaily 4 290 ol Sl 30 ol K @l el s 4y (900
o 2ltod sl S ol Sl oo, Kl 5 Slas 5 3,Slas (lial S5l 50 Dl o ian g 00 azalS adsl aty (L8l g Jsho s

4l ;e e (Arachis hypogaea L.)  uejelsl o (napus L.
ol S o9y bl o8 canl o oSy 25 9,
Ay biwly pon y3 (Jamshidi et al., 2009) s 0 cuis
SC 1y (65,5188 celmaoliyy ) oo Lt b Skl cuts
dgds 3y Sloe (xSlo Ly jLSa AVA+ 290> 3] gl Jlo b
b, Sl (FAO, 2015) el 035 ,LiSa 3 p,SslS YSA-
p Lan s ol st Lites o cul ¥gmme | (Lo
Lé)g 9 ULJ))] O 29 Al eala ! D90 Lgsl.).c &:Luo u.&)g
(Choobforoush-Khoei et )by sloss oSl las (slaysiS
poolie iy Jdoay o)1, 30kl e, dss o5 1 al., 2012)
Sl 9 ool ol i on s glodl G gladuwl 51 Slgly8

A8k lely sjpsles

ails 3, Shos aghy G ol et 1S (sWojl

Y doode

9 Borie sleder Gl 4385 )5 (awlul g odos Blge I oy,

slaasily criS Jili8l Cuw yfo) ool & s S B )b ]
OLS o > el 0 3l o Jlo (b pler 5 olrl 2 589,
2 Oy 038 el e e (S0 plgie s o, e,
Helianthus ) o>, SLsl .(Seile et al., 2017) cowl ,I51 LB

Brassica ) 1;15" (Glycine max L.) Ly ;| o (@nnuus L.

ool celyjogys byl (wlid)l Blo (sopmitils 5 jbobil cpa Y 9 )

Aoyl e dgd oKl ¢ gy9lisS oSl wlbils

B ol b wlie g (55yltS Slados S50 Lokl -¥

(Email: sadeghi.amirl@yahoo.com e ki g —3)
DOI: 10.22067/jag.v10i3.58044


mailto:sadeghi.amir1@yahoo.com
http://dx.doi.org/10.22067/jag.v10i2.61846

\vay ﬁb Fojlods Ve ol (55 9L0s @»m P9 A yuiad Y¥A

5 Sojader b ol o)y (eolsj ldlas il o i
5 00 plonl Clages Gilize slaaily (g9) Shailyy (2bosdsn
algn 30Ty 3900 0 B Soslp Hlod 45wl 03 L5 @l
U o egde ol i baly s cov Cuwglie sbul 5
-] uglie (331 5 QLS (S5l g 05) S5 s5) Sl
el Koy cilises clnoged .l ae sl i &4 b
oy il ey 03 (gils i slapa ] clld i)l
Siarly syl 3 (il Job 5o (2l dlgo 4y aalS ol
35058 e 53 (imen g 0318l BlB1 Sy (S5 lg> 0l
ool .(Nonami et al., 1995) S0 o JuoSS  g5al5n sl b
@l 8 s )i lulpd 3 5 Sialy 485 ©)50 Sllas
&S (o ysbds ol aldld olped 4y calisee lalS o 1) Lisucols,
Cesto 3 e (3 G 5 SIS Sl oty alS
Gossypium ) a_s 4 (Zea mays L.) <> lals jio Kol p
ol olsa slapluil Job 5 Siis 55 ©law p (nerbaceum L.
(Murungu et al., 2004) ool suis il

d9ste 5 oSl olS (Vb sl Coarl & 2295 bl
ol brmo Jilio b ¥ g g glaiody (65,5lS Ol g e
byly o Suoslyy 2,0)LS dipe 10 (9390 w0 CleMbl &Syl 4
ol plosl cl 4B S g0 o, ST oS (g9 (S S
oinlajl ol ploml ool Bu sy Jlaits (5900 (a5
&9y sleS O Ll ot Saly e 5 e S 05
A5l e el 0,8l e Slis Sy

LS9, 9 dlge
Jsb L olomlydl (Gase auped oSl )3 58l il
9 YV ol (o)e 5 Byl aBB AV 5 423 YO oldle
45,5 15 0l gbyd pdaw 3l gl e WWAMA 5 (Jlad 4iidd A
o B el yamds WWAY o olo cudigud)l pd cunl
otalojl slalegs 283 ploul S5 aw b ol b8 (slacS'sl,
5 490 (i idy aBls) absye )3 (oS 15 el 93 Jol
2 S 3 )5 ) Syt g ) Siaily 9 (05 g
09 9 e Ol (0l y2) S5 3 25 +100) ST g Ol (]
oSl 08, Sy 5l gy ol 3 29 S5 b g (Semily
Lo 3] abogryo sl 05 odlitl lbge loxe 035 Lo

JS o Vg Ve b idy Jgome el )0 oS widly o Sgid
(Paletal., aas o JSis |y o), 3oLl sl oyps sl
2015)

2 $hrgliS Y e (Ll wre Jalge I lame sla i
o) yu& GBI B yme )3 Wby 0)9d Job 3 (JlalS g dius L
L ey (XU, 2016) 45,5 o )5 il oo
Y gane A g5 )3 0aiiSdgaone Jolo (g et (b e
SLagmsj il o> YO 5l i 45 035 > yusly 53 (55)5liS
eyl )3 1 syl )8 (SiS (5yme 50 ol gy (5,5l
IS bl ) Jgmamme i Mg Caz 3 I oy i
lojlas o (il )3 gyt Jpame 1l oS5 & ledy 55, salss
slaco pis pyiare 51 S5 (Sinaki et al., 2007) >,8" uJy
3y Slos g (LS dnol> L) Cgllae balpd 4 oliwd sl as)
05 )l el oo 53 ol b bl o (IS T el el
23,55 (Sgh)

A5l 3 9 88 35,y (3l (ol by (St
Lo 3 Sy (S G5 w3 )3 b o 1y g
s OLalS 3 (Fslate (Sfele b Gl cuw g Canl sim Wiz
1 0lS 4 o3yl oyl 1500 (Ramirez et al., 2011) >4
(S E989 o) (S ST 0y9 Jobo 4 Aty (Sid 5
Sglite SB JI5 sl Sy 9 olS g9 ((Sutd G5 g8y (gl
(Joshi etal., 2014) .ib _»

3m LI5 5 3,58 (Sl e S5ng 5 4 oSl
2 93 L Sppd g Sp el 3 dd g pj oSS
o Jlcpl b .(Angadi & Entz, 2002) cul Jooxie Suis
g ads e 13 g b 4D Al sl o aalS 0,93 ;5 O Cudgdne
Imd o ials gldasMe LB oo |y &l 5 Sles daaly s
(Mazaheri laghab et al., 2001)

ool g pre S5y 185 sl oS gad als o gl (Sl
O o 3 (63l A Tp S g eagn LS (S5 482
Jolos 18U cons conias asy jl als o ol il o aalS
il @S e B S Casb; g Led ojugan ae
" =hi oS Hh eellask Clio ) (S Sy lojen e
93580 sl ldise a5 el (Najafi et al., 2010) Ll

Sigoul 4GS oo dlpgdiy (i jaw Cas oo g Sidilen (316



VA T ol Kbl o Shas g wlsy g (2T e8 G 9 Siwnslpp 51 oaw gy

plos il iy g Sl dbs o 3 SizsS @jlud (655l
) &_;)9.‘9;),3 S ity 5! o N odildgy ()97 lawe by gl

& So3lail 3y g0 Silius

g Bl )S a candy sl o bl l gy 90 il loj po
Ode 4 Gy jl e ladiged Wud Cublby y @) o 5l de gy
Seid JolS Sygaoa B sns ool s bl Jlie ,> azan
g

3l g 93 (578 4Bl Ay )3 49 Glas Ay Cus
YA Cae 4,8 Sl axd YO (glod jo g 90 ol b by )8
5 gy Ve LS ol WS (g s Sl gl o sl
Al digr by o yu 5 (V) Wamo 1 ookl b pan 05 5SS
A9 )5
(V) doleo

Lo & 5y Cas,y ,

s,
45 santyl SAE 5iy — 4Sp 4o Sl At Gy

L= A s .
% wylayprdipa i sge Sle) alwls

Gk (25 203 00 abye 31l (Bllae My Sy
“0lw da YO glod o b g0 cpl il e @S e 5l g 9o
Vo JLS opl i (g G 9 S oyl 50 sl YA Soay IS
G 8y Sy 5 Jga 8 5l ookl b s A5 1SS 55 e G,
.(Paseban Eslam, 2015) 1,55 dusles (V) alolee
(V) abslso
sl b &as iy — g Sas o

ek 3lhe L3y Ge e =
& I syl oG sy Sl ddwld

Sgoc Ca 9d ) Cubldy xBge 0 yio | eslatwl b gl yhad
9 srSoiul (058 5o 5l g gy 1) yraBlo s 2 o
A5 dple bl Sk

g5l W i gl ) Bl oy wby slawi gl 4 Al dlani
42,5 e (> S0ty (005

asbose ¥oo Bolal Oyguody o ja jliddld Gl 439
Sheolaiwl Ly ashy jlia oyjs Guaw 00335 pje5 ¢ o bl
el Canddy gl S :Sbe

O (V) adoles 5o, 51k s 40 Sgy sl aoyd
.(Seyahjani et al., 2010) 1,3

A5 g (85 b3 o gl g ol 5 sy
YWY/ assb ool (Sa0)b 6Silae wlislon jlol olul 5
2 yeee ¥YIE ()l ade oyt o 3l Jlo 5 ol
2 ol you 0 5 sioies YYIV (] Jlaio 02 208" g olo i)
a0 V) Sl lod (1Sl ol 0l &y dls Y+ 090 S
YIVA 9 V810 sWlw slos JBlas 5 iSlis 1 Ske ol )5 ol
VA& i b g Cabow oy i Moo A5 e 420
S JI opsS b g 03gr o) cdb b S (clls g ao 3 FY
Do Glwgs DAY dga s 3 SIS PH 5 o) +/YY dgas 0
Sldes s plosl WAY JLw job 50 435 3590 o) (5 5loodlel
o 3 S 5 8355 05 (o b Jold faaS5
85 Oyge WA Jlo (03598 Jsl
2 3 rin Sl £+ ool 4 bty 5 s 2S5l L
Cidged) VY 2o, 50 el )3 slool wgin = Jloub (gliwly
O el dusy e bbb aiulejl )8 e s pbl VAT Lo
Sygods Ol El oo 53 ok cudls g oad LSS yio dw Jobo
Sl Yo ol S dlols 0 el glas” b9y 4 g (st
B LY AS 2 535 (LS )3 g 00+« + 1515) 592 y2e
5l 85 plul j) plod > (gylul lS ) an 0 03l
5 S5 Uhgyin Sl E)S S Bl am 5,00 I
- Sy 3l o gl g b el gy caan g ll 90 L 4ty
S5 b plogl (S VB Ve Al ye 3 ped (i 9 slad sl
2 (oo ) ) o 5 dlos Jlaiol Lo, oy 55
S el YA Kiimlys Sldas Cdpdy Cygo SpALS dsye
“Jsbre jo el VF e 4 oyl &S (g ygbay A plol cuilS
Gl ) Celw YW Gue d g g 00 osluns Hlas 5590 sl
Jesl 05,5 Jlas! islosl celoslog olsl 5 coyll s Suts
5 ol VIV jlab &) (g Sai jl ealil L (o)l ol
85 plxl g oA e asie 53 JB I &S (e Blo YO Bos
bl s bl s VIO el ) aljgy S 5l e ol
ol i ol sl @ jgody (8, dBlu dls e b laes S als
sl jloslarwl Ly (Sess s calisee ol gy slacs S
WS s 1 s dlxe gl g pes Sl ol cudlyy
72 olS (Al g (53 Bl dl> po 93 )5 gl o8 A5 0 LA
Sl eB)S Oy pBS SIS ) s e e Ar el



IVAY 500 Foylod N ol ((65)9Lis wlich pgr 4y yi5 \'Z~D

(Triticum aestivum L) pus8 o by slo jmdls plo g dliw
olaise .(Sharifi & Hagh Nia, 2006) 3,ls (¢ b e 5Us
039 S e yoboan Hiar 69y Spmlp Jlesl &5 winly (L
.(Moradi et wa> o il aals b awslis o 1) olS 5 Sis
ok 53 asy sllas 4y sy Silie dulio al., 2009)
Sy Sy GRS iy 45 3900 eSS (A il
(sixe SNB] 5 59 (518 dBlu dl> o )3 (A5 4 bgyye gy 3llae
- o MBS &l by Ao o 55 Lol ccusls wals b o)l
O A & yoie Mo 55 (Y Jgda) ol lis aald b gyl
friioe yod y9-bods g 01 () JuSlid Ol RS g Ladsjy,
Sy ST Gjg Sl ecaled ) g Al e il ) Sis odle Ay
ol AJgi Sis odlo (lixe ooy duopd Eol38l L 0gd o dtwlS
OinliS ol (glallas )5 a8 o by iul8l adaw sy )
g aals 5 1) s, 50kd] 5y g adle SiS 59 b 45 15D
(Halaji, sl cowsay Ol dgeS 25 Jlosl Jlows 5 1) o] 208

2004)

oo Bllos s 018 5o

S U5 g b Siaaly a8 ol ol Waosls sl lg 4550
Loy SO Jlain! e o 5 Bllae Wby Cus y Cids (g9,
M| ST L Ol g S gy b Ol (gl Lo 487 D95 s
L )b bze M3 Jade O oy o cizalh aals b (g sxe
Sl an boaye o 3llas by Cus o (il I LS Sl
ol 2 (Y Jgi2) 292 4l & bgupo ol (e 5 S 9y b
A GblS Ja il cledy g ud Aos pdaw dols o (i
9 3 Ao )3 g Bl Gl fiwgd idg) (Sl Sl
)uu)"‘ds.)ywlh)loufhu)lc‘aw»19))L§su»>b)bé.o>6'
200,835 pediore A0 )8 Bl Ad) Cae g ]38l el
olels » (Oryza sativa L) g, g byw Joame sy Cos pu
aS 250l LS 55 9 29 g Jald LS 4 Cnd ol Kisesly
.(Faroog et al., 2006) 15,5 2 ;3 Jgamo L)

(V) daxe

.SHL;LA aalaal e

‘_E,_EJQJJ_)J.S_H‘_;LA-L'JJLA_}J: _XIUU

b gl 45l o 1S ol ke
P2 jlasl ey SV Jlade 1ild JS (459 4 SRe (359 S
A &lS Jae (g Conad oo (39 9 S Camgy Sl g 1 Liged
W08 s il IS
Lo, S dg 5 ) 3,Sas uni b 1dige 13 dild 5 Slhos
4355 s &5 IS 3,8kas 5 (05 0 63 )

Sobel 5uils

Lol il lg 4500 daostiloddl Jloy a505 5l ylicals] 51 an
alin 5 ok IS (slacSly a1 oy ialof B 53
MSTAT- 53l o5 g Sl (905l 5l o3kl b clis ke
slabges g Jolis vy (glym 0)5 duwls V& aseus SPSS
A5 oalazw] EXCEL 2013 jli8ls 5 5l 55 dlogy e

g3 Gl aidiy &8y
oS L g Starlyy 48 315 L5 Wodls el ly 5
oy So el wa ) 4 sllas LS Copu Chio )
Sl e gl (S sl () Jpi2) 533 s
L ol jless 40 a5y 3o 0oy Cae s oy 4 b )Lt
S 9y Byame 29 anlb &) bgype (] yieS g (S gy
oy b jlas ol ol Liul8l aals b awslie o 1) olS Sis 58
2l do S |y gyl SUS (g Slatilys ()95 el
Lgr Ay Cs poo SIS (39 al Bl 4o )3 45 WS sbom] s logs
1 s Ol g S g b o (sl ot sl aidly 33l 3
- csine M) e O e Jg izl 18l b (gl sine 535
Soielon (slang S il ealarwl (Y Jods) olw las sals by gyl
ol g 35b e SLS 3 0L udy (slaygaygn opad dljl ey
g 9 b d9ate Csl iyl L paditane gl 4 g9090
ol (Sajadi Nik et al., 2011) 55,5 o el); &Y g
b ) s Sy S 355 55,5 SIS 3 oo



15 S5

&2.:.0.3

oW g

“.Tab)f.gwibﬂo.cgm)xd‘ns

Yoy

‘K[oansadsalr ‘10°0 > d pue §0'0 > J 18 uedyudis ,, pue

AR T hilafual

el of e <7 R 6 R el

(/HUOTBLIEA JO

PE9 L9y LO'TIT L1'8 86’8 e cTol 96°Cl - o
JURIDLYR0)) & o
Jong
6l'l 10070 0EOL 11 b CSTELE SE98LL €0 90¥°0 8SL'1 C = |
15°C 100°0 0£9¢9 F6'S6£6 el LEBO 96L°C 9 )
$STHTSLS “irine (d) <o S0
(L) ssans Jaje pn
LLS6 L1010 L 10ctc0on TP pEES L8P 1LSIS ..865°091 LILE'ST LS6T°€Y z o
(d) Bunutig
LC8L 600°0° LO89TIETIE LPSorTe L. 086618 L9191 LSS8°C L.37881 (3 o
v uoneaijdoy
€ro 0 69990 65'81C S8'66L9 €00 [0¥°0 ovo't [ 571
SPaas pajyun ones B YIM0IT  dEI PMOIT
Joasmuaaiag  paas 0) PuIY auejaay Jod W3M peay A9powELp pray Juelg » 0"
. . PIRIA paag Spads-0001 a3d paas jo 0N peIH . . [fjes A0S
Hool 0 e sorste ciev o wgn’ EO e peric cie o 0 oot 4 o s T o D o
lomr cprea) T e 600 ol i 600 ’ ) ' " ' ’ N ol s Comy ol Corep

§S3.4)S 1d)eas pue Sutmiad se pajaajye s)nu I MOJuns Jo SINSLIILILYD Apn)s 10j (saaenbs jo ueawr) adueriea jo sisijeuy - qe |
b0 (- el 6T (g™ Hlmm) e wfe e of (el o D ST pom K K Retne 6 e 9



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

giixe slal baulpd 53 (Y Jsi2) 392 58 aBlus al> po 5> 15
pis g Fiwgd > SN cage SB o pod BB Cugbs) 39008
S g dlge (anass (gly Coly b il olen 4 B A,
S o e 9 0jg Ll «oled 3 9 olS slaplil oy
L (Daneshian et al., 2005) 355 o (5-b) —iulj plas]
e U o ol (Sas il oS amd o i L]
= Slyi e (Suid A5 8 Cunl gBly (2934 cplpls )8
1298 2l 3Slae (18l s (i 2 b g aske 5 8B L
G 35 e b gy 3o a8 ialS (55, (K8 i

(Andria et al., 1995; Soleymani et al., 2016) ¢l oas

Gabo o dily wlaad
O 33 o sl Slas 5, S S b o aib sl
olS Lo yiwd BB O s 5l e a5 conl 1, Kk8T wils 5 Shes
Vs polly e LS (oS bl b cos g
o > by ash Sl Cho lp oS S g Sieslp
M Slie duslie 4 dn i b il Hb dxe do > S Jloss
Lol g oS b ol lojlog Shialyy zobas 0 G 5o 4l
AU bt Ol Hlaws g il aalis b (gl gxe BM3 oy
boye b o ailds olaay oy il o5 ol slas sald b (g)b gxe
o 15 Moy 55 4 () JSE) 22 S 955 L O Jlos
Gb o b ol (ali8l s ol slapll g xSyl
sl iUl eolawl 48" 00y (5,155 ldase (Cowl 003,85
(Sogut, ) 33,5 o Lgw plo 0 aild slaas iul38l Comw by S yoro
2ol )55 55 (Harris et al., 2007) ], 5 (w2 2006
20,5 o &yd Ly yd A ol il el )l Sipesly &S
G33] gn i Sl o 65,8 ) oliino (sladlias
.(Ghassemi-Golezani et 55,5 o gdaw Joly 13 3955 &by dluw
OB sk (1l dlie bt 3l (305 5> al., 2008)
a8l dls e )3 i b Ui o 40 Al sl cdo (g9 (oS
QLB o b gyl pme MBS &ild iy Al yo j0 iS5 38,
Slaw jn hals oy b oS adly (gl xe M| sals b Jo

(Y JS5) 592 58y a8l als po p3 S5 & bwje i )3 4l

lys a5 Bos Ay Cas puo sl 30l Niien 3 liee 1500
Sirely slasless 3 Ladsy ) 5sless )il g o J)
(Ghassemi-Golezani et al., )l Sen 5 365 omld .ol
ey Sl duglio 103,555 1, eliie lis 55 2008)
Oty 45 3905 pasidia oleS A gk 53 b (sllas A
08y Wl als o 3 5 & barye 3 Blae A3 Cas pu 12l
2 Foweid e ialS el gl g MBS Lals b 4 29
Ay pialS a0 g Sy oy S0, g (SuiS i baulyd
& 28l Wlg oMby Co s SIS sdos J> S (g jtiwgid Dlge
u;';)"LAﬂ o=l e )b calls pwils aisd odel Cawddy =
Ao b el b (gyld pme GOMBT &ils by dlsye 3 (55
eel adly 3La) 4 olS ) jl Al ye j2 )3 G5 (Y Jgi2)
il gl 45 035 355 3,5 o b S5 o5 ialS
3 9 S o (s sgine w3l B Sitd iy 59y 2 S i
sy bl sl (il oyl 4 g e dialS b K
(Halaji, 3, coillan osel cuvs 4 o b as 00d o 3ubo My
2004)

o s
Jloio s )3 G Jlab Chio (oS G5 9 51 Siprly

2 3k k8 (pShes duglie () Jgia) 8392 )0 e 0> S
s bogsye o b i 45 315 (L5 Sl e g
g baie O Jlos 4y boye ol (258 g Sy b O e
Sl aiyy by e )0 &S s DS 50 dg 50 oyl 5y
ol 0 3ol plad ades 5lolS 4, 1 e b wlaly
ol 55 5 4 155 o ] o ) (9130 51t b Sognge
G > A ial3dl 5 1y skl e aas g ool Liglidl
Sy el i Ly g ime B3] 4 oo O Loy pols
L cesbisine SMS] T Uy T g S0 b O el ey
2 oad plosl sl wyp lie o (Y Jgis) ol ol salis
oab Gy b (I8l el tunj sldgS By oo Sl
oS i Al ye dw ya yd b a8 (Akbari et al., 2009) ¢!
o gy GEaLS (i g A o b (5 o tae BB



yoy ‘SL.J]’QL);.’LJT é)ﬂnsga.&)f‘sv]—nfuq‘mgmlfu|;|@»)f

Q‘b,ﬁqb’éi Olho B o SS9 Sl g 89 F1 (Slo dmslie -F Joas
Table 2- Mean comparisons of effects of priming and drought stress in sunflower characteristics

Blo sy Co g GlhoddyCbp GRS e i Cams  Sa el ao
Treatments . &\ .o . £\ - I . . .
@los (G9s 52 05) &g (595 52 £5) b (o sil) &l JS 39 @b 4
% Plant growth rate Head growth rate Head Kernel to seed Percentage of
(g.day 1) (g.day 1) diameter (cm) ratio unfilled seeds
Priming
oSly <l 10.89" 6.66° 24.242 0.50° 14,99
Water and auxin
e g2l 12.062 6.79? 24.712 0.512 14.80
Water and nitr auxin
i U 19.532
ke : ! . 9.47° 5.79° 22.13° 0.45°
Hydro priming
(ol ) 2l 8.83" 5.720 22.24° 0.46° 19.76°
Control
S o
Water stress
Water deficit stress at 7.15% 24.99° 0.38° 22.57¢
seed filling stage
Oy Bl al>po ) i
Water deficit stress on 7.70° 4.56P 19.14¢ 0.510 15.33P
during stem stage
(L35 op) 20l 12.028 7.012 25.88° 0.55? 13.89°
Control

515 o3 g Jless] daw 50 5551 (yge5l bl (g > cime NS il oo ailite gy gyl (giw y2 3 eir yb ol &S ola ke *
* Means within a column for each component followed by the same letters have not significantly difference based on Duncan test
(p<0.05).

.(Vilalobos et al., 1996) ;L

als Hl38 059

5y Sles mae slin) §1 o Ssieds oy Solsl ooty o
o=l pd il auly Ladily ud g dlsye 4 o] S a8
ORS 9 Sisenlyy y5S L8 93 s a y3b cos s i (g Linle]]
e 0> Sy Jleinl gdaw )3 9581 93 pl g <85 )5 S
b () Jgi) 135 o sine 59558 53 gl lize 1 Ll s s
BN ST b OF g a9y b Ol Kol (ko gl
00 i gyl bxe M Jals b Jg aidls wo b (g)ld sixe
a8 g S5 b ol Jlogi 4y bgsye b i (g oyt
Cely (5950 29108 (1 JS2) 292 jlaie Ol &y gy il Jlje g
D)5 o iy yoaaddy olsa claplil My ad (a8gie

“e Eard (25 Aoy 5l B S ) W S 4yl b

Ol 3 48 ol dly 5 A8 (o0 (8 S 4 g9y Bk (£l
13 el oais plod] u)ﬂdf 505 g by jl slodas iy plKa
oo 5o ) 3 85 35 oy ) I LS8 il
5 a0l sl Liyles g U5 sl 2ol e b oo 58, bl
Moi ( (Suid [i5 dlawlgdy jrwgs Gials 5l 05,5 e 3l S
G 3 (6568 by olaw A 40 5wl ials ool sl Jolu
otalS cel Ol agaS ) alo o 50 (izmed 90 Ay
o e b > Al ol a3 9 Bb aw o)k gladdlS
aS ol L 3 oldixe plw gls (Baydar et al., 2010) sl
Lo 093 (b ols e blys il cov gib 5 b slas

e e Ol (Gae Lo g (SLiBlen, S pg 5 ) 8



IAY 5l Folods I e ((6559liS ol pgy 4y i YO

1200 -

= a
g a
=
5 1000 - b b
{=H
=]
§ 800 -
B
= 600
2
s 400
= -
Z

200 -

0 T T T
Water and water and Nitro Hydro Control
Auxin Auxin Priming
Priming

19SS 3ab 43 Aild 31a%F yy Sinospy WiSee S W99, Il uKileo dumg lio ) JS
Fig. 1- Mean comparisons for the effect of different methods of priming on number of seed per head of sunflowers
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* Means followed by the same letters have not significantly difference based on Duncan test (p< 0.05).
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Fig. 2- Mean comparisons for the effect of deficit water stress on number of seed per head of sunflowers
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* Means followed by the same letters have not significantly difference based on Duncan test (p< 0.05).
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Fig. 3- Mean comparisons for the effect of different methods of priming on 1000-seed weight of sunflowers
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* Means within a column followed by the same letters have not significantly difference based on Duncan test (p< 0.05).
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* Means within a column followed by the same letters have not significantly difference based on Duncan test (p< 0.05).
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Fig. 5- Mean comparisons for the effect of different methods of priming on seed yield of sunflower
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* Means within a column followed by the same letters have not significantly difference based on Duncan test (p< 0.05).
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Fig. 6- Mean comparisons for the effect of deficit water stress on seed yield of sunflower
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Table 3- Correlation coefficients between measured traits of sunflower nuts under water deficit stress and priming

conditions
e 1 2 3 4 5 6 7 8
Trait
V=i 50 b 3 Slos 1
1- Seed yield per plant
Vs Slho 15, S 0.279 1
2-Absolute growth rate of plant
TGk Sl 1) co 0.01 0.817** 1
3- Absolute growth rate of head
ok 0.19 0.830%%  0.835% 1
4- Head diameter
- b 5o b ol
0.492** 0.633** 0.404* 0.711** 1
5- No. of seeds per head
Pl i s 0.667** 0.144 0.005 0.15 0.449%* 1
6- 1000 seeds weight
Vo S g 4 e 0y Caned 0.682**  0.0290  -0.186  0.0490 0.323 0.741%* 1
7- Kernel to seed ratio
MGl Sy gloal o -0.705%* -0.08 0.086 0114  *0392  -0.746%*  -0.924** 1

8- Percentage of unfilled seeds

o> K g gy Jloin] pdaw )3 3 pxe ey e g
* and ** Significant at P < 0.05 and P < 0.01, respectively.
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Introduction

Water stress is one of the most important environmental stresses that affect the germination, growth and yield
of plants. Seed priming is a technology that positively influences seedling establishment in many crops and may
improve field performance under adverse environmental conditions. Seeds can be primed using different media
such as tap water (hydro-priming), low water potential solutions (osmo-priming) such as polyethylene glycol or
salt solutions, solid matrix (matri-priming), and plant growth regulators (hormonal priming). Nitroauxin and
auxin are the rich source of macro-nutrients, micro-nutrients, vitamins, enzymes and hormones of plant growth
promoters. Therefore, the use of these media in sustainable agriculture causes the rapid growth of oil seed plants.
Limited information is available about the response of sunflower under water deficiency conditions in priming,
so the aim of this research was to study the growth and yield of these species under these conditions.

Materials and Methods

An experiment was conducted in 2014 at the field research station of the Faculty of Agriculture of Azerbaijan
Shahid Madani University, Iran. The experiment was laid out as a randomized complete block design arranged in
a factorial with three replications. Priming factor included (water treatment and nitro auxin, water and auxin,
hydro-priming and control (without priming)) and factor water stress include (stress during stem stage, stress
during grain filling stage and control (normal)).The seed priming 48h before sowing were treated with the water
and nitro auxin, water and auxin and hydro-priming for 16h, after priming, seeds are air-dried back near to the
original weight. Seedlings planted by hand on 2 may 2014 by density of 38000 plants ha™* (60x30 cm). Weeds
were controlled by hand during crop growth and development as required. At maturity, five plants randomly
were harvested from each plot and plant growth rate, head growth rate, head diameter, No. of seed per head,
1000 seed weight, seed yield per plant and kernel to grain ratio, husk to grain ratio and percentage of unfilled
seeds were recorded. The data were analyzed by SPSS 16 software. The means were compared using the Duncan
multiple range test at p <0.05. Excel software was used to draw figures.

Results and Discussion

Analyses of variance of the data showed that all traits were affected by water stress and seed priming main
effects. Priming of seeds increased significantly the absolute growth rate, head diameter, grain number, 1000
seeds weight, grain yield and kernel to grain ratio and husk to grain ratio was reducing the percentage of unfilled
seeds per head. Water stress also reduces all traits except unfilled seeds per head, which enhances it. Water stress
at the grain filling stage was causing the most reduction of grain yield per unit area.

The increase in growth and yield of sunflower with seed priming treated nitro auxin and auxin could be due
to the fact that by promoting germination and providing more uptakes of phosphorus and nitrogen. Reduction in
the growth and yield under water stress could be the result of a preferential allocation of biomass production to
the roots or a reduction in chlorophyll content and, consequently, photosynthesis efficiency. Seed yield
decreased on account of water deficit stress. Decrease in seed weight and increase in unfilled seeds were the
main reasons for decreasing in seed yield. Decrease in seed yield due to decrease in yield components, especially
seed weight has been reported by other researchers previously. The increase in Percentage of unfilled Seeds
under water stress could be due to the fact that water stress effect on available assimilates during seed filling
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stage and decreases sink capacity and leads to unfilled seeds and low seed weight.
Conclusion

In conclusion, this study showed that application of seed priming play useful role in improving the growth,
yield and performance components of sunflower, and also the seed priming with auxin and nitro auxin, were
better than seed hydro-priming, this can be related to the chemical properties of these compounds. The results of
this study indicate that pre-treatment of seeds are effective in increasing yield and yield components of
sunflower seeds in order to avoid adverse effects of water stress.
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