[ Downloaded from agrobreedjournal.ir on 2026-02-23 |

[ DOR: 20.1001.1.15625540.1399.22.1.1.8 ]

[ DOI: 10.29252/ahj.22.1.1]

"Olal o503 pale 455"
17AQ Hle o) osled (P90 9 S M

o9y Yo
(Helianthus annuus L.) o1 S8 T (slavy wa 3 hos (8151 9 4610 & Khoe 9 (ST 51
Effect of deficit irrigation on seed yield and yield components of sunflower
(Helianthus annuus L.) hybrids

Tobsils il 5751 olo, b g ol o515 Al

oS>

(Helianthus annuus L.) ols KT gl s 3, Shes (sl 5 adls 5, Shes GTeS AT OIS .z 9 815 Lo . & ol (Sl ol (2515

AVE (VY Ol ol pole 4 i3

oy 1Y (T 4o oo (S gt (Ll (ymmimadd § 018 SUST (Sl it 3 SOl Tes” F1 (351 gkt
o 4w 33 b g 9 33189399 <9 ol POl YOOl (GE*43G5*43 (5 33T ¢ 573 1 <l ¢y (& 3 ol (318 ,SL3T
WA S e S o (Aad S) sie e VA« 9 (o (835) 1Y+ (ol (SoleT) Te bl p ol ol ool
@ £ 0LT Pl ol 53 17AY 9 1¥AY Sl Ly 33 51 ,T 4w b (3Ll o™ ST gl 7 4b dl » 0udd B Sl 5 W yg0
= N 0318 )1 8P BBD 7 55 10, TUT (Slvuy md § ol BB 7 35 GrkT G slowi b 5 51,3 b 351 390
38 4513 1A (Gubo B (Bl o Ay 0390 Job Dlio p G18 xe T Gkl S slew 5 o il sg 4 1 W el
Jo=b y13 31 Ladd 10 KI8T (Sl yud (MR H10 o T A1 5897 Ao 3D 5 9 RIS 41 3 jKhos § 415 3138 (339 (Gub
Ol Sl Skl xgla;;L:éT SO puds  Juod 9 . A0 10 Jxe DglaT (8151 418 & Shos g 4510 5138 039 ADy 039
xfl_? ot Olio gl 31 iy 018 ;00T (Slus yud 4315 3 ;Sloe 457 318 OLES 1y pnSilo duglBo .09 310 S0 (w3 D390
FAFY gFIrY dEYe ol fdn wid (i § pmiMo (i (ol (6ol T Sl sl 53 4310 8 hos .o 5 513 (SsT Sl slos
4010 o ( Gubo ylad ol 4510 & Shos (S13! oz ST cpud i Tl ol 50 8 Ses Sl Cde L9y HUKA 0 p Fals”
DAty (G 3 g0 (Tg1 B (G B Aigy EAT 1 ) 0590 Jab i 3T OIS STUAT (Slavy s .31 41D 5150 039 9 Gub o
9 4Bl plad ¢ Gub b (&1 & ;Chos S 31 Lol il ST b (618 ixe DI 413 595 O a0 § 413 J1 3 (339 ( Gab 38 A8
S8 HLKa 58 p T ol £ b 55 90 oy g 45 318 OLES B 1aTlio duaglio Zoa b5 L ARSI (5318 o D9l Gubo 50 418 Sluws
01 49y O jao (g3 philay N385y 431D 8 Khos g9 oS (G151 HLID 38 £ 5 gls™ YUY L g peolis gt 9 4510 8 Khos g9 iy
Byl 30 o 355 9 pedy 45 45 310 Ol o lo3T pl b T Sty (o33 £0/A) YO &y 9 ol (ST Hlowd
Al 0 Aol BB Ll ol 90 & (Sl 9y ol I g Cawl (5 VL 1D 5 how (81510 (Sl o5 Lol 4l 33 i 9 ol (&L

N R 9 Gub B (Ai1S pE 9y o i il (010 ,0LET suls” slao3ly

B e = PO ST 0l SUST T o574 Jeomte ok pliy) I e e 053 3l o e dlie WWAANY/YY @ oy b VAN sl s b
;)l,_lLAL:,;LA;@)'),L:S@,;,V:J',,TLQL&:@;;)La)'L».al.:;u;oud-._.,bCL;U6;),L:a’u:)',aT,¢u:5:;j§fgp,@b;ou:§:;g;,su')\i;u\f\
(azareei46@gmail.com :«G5 S ) (oiS” 45155)
o\ﬁ\‘uub;‘éj),usgjjjj;yT‘aaﬁx";)L.ju.aub;obl@bcm,@»usuijfbg@;;fd‘aludol)j;,\.@j,gJ@JL,:;uJ

DIl Ol (8523 s 5 sl elisios Olojls s 5 Il 4 5 Il Dl s 5o kil -


http://dx.doi.org/10.29252/abj.22.1.1
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.1.1.8
http://agrobreedjournal.ir/article-1-847-en.html

[ Downloaded from agrobreedjournal.ir on 2026-02-23 |

[ DOR: 20.1001.1.15625540.1399.22.1.1.8 ]

[ DOI: 10.29252/ahj.22.1.1]

148l o a)uW;,\:.ﬁ,u?"'glj_tsab;r,)“i,:”

53 (Nezami et al.,, 2008) ol ,LKen 5 ol i
o Ol 5 Sis i slajls b iulesT
4 g Ll Slis oS sls 0Lt ols KL T s
s slaew sl had (3 b s (oL ¢St osla
s ais s, Shee g a1 O35 (—b 4o
s s el gl S S is i
2ol g3 L (Mobasser and Tavasolli, 2013)
5 S5 55T bl 0ls ST o)l iy Calmn for! 5o
Wl Sl 05 S g gLl o sl Sl F kT
)i?ﬁ?uaﬁ-ucgﬁslwcyjbdba\w
Lsﬂ.sﬁﬂ\f@:’-ﬁﬁb;ﬁl::ﬁw
sl
23 ol Jds 4 4S5 5isT el bl I L8
L OLalS sl csS DLl el Calibne (sla food
0558 Gl L 53 033l on s LT 05k
il o SKan e (LT O bl QLS i
Lol AT Ol 545 & Sl ol sl Gz
L ol S bl el Ghle S 55k 5o T
355 S (¢ ol 6‘ﬁ6v\iv\.€5}6}}.&d§»ﬁ«ﬁ
S3SN s slialy 5> b 5387 (5500l onl ol
534S sl SLal® CoiS dn g G 4 S
PN sl wils g llae dsy 55 GT0S Ll
a5l 5 5587 Gblis 1 (6ol 3 LS sl
YL L el 3 —p S &yt oliile S Dl
J_..a}:)boj.l)‘a_:cu)e))JJJ_EJJQ)SoL;fwT
Sl o el (a2 158 V0 51 Ew) Ol
Ay bl 1 ol 43 olE pl S 0l o7
U‘:’.Jiit} oL_;dsL;)}..‘p)b JL}dlb.}y& D gd>we
LSLAQ)L“"JMQ;J—E)-’)}—L‘W‘LS‘J-'
LS aeT sl g 5,15 015, 5LaS sloasdl 4 65U
lin (2 Bl oS S Ol ey il 5 o O3 SAST
Ol ST slacs 55 lolis Coda b bl Gk

Aodo

23S el g gy 415 oS S 0l Kl T
ﬂ,\_.:g._:sggw‘s\)\;\,&wxgﬂvw/\cu
St 50395 5 O gabas FEN 550> 0T W 55 Ol e
S am ) (=os sl HL v Sl e s
oLz oLE -0l (USDA, 2016) das s olass|
a5 03y St ang 5 S (BBl L s 8 bl
535 on oiS (eSS LT LL 5 s &) s
St Al aee oS 3 gl g6 e ol s

.(Robertetal., 2016) 3,5 . 1 5 Les
oS gulows Jal e o g S (SC (SES A
B o gmmn 3 53 (2155 QLS J gl W 5
b 152 04t 0,8 s il Dl e S L
Cudgdome il aS dwy o b4 sl sladle
(Pekcan et al., 2016; Lib b= 4l 55 ST sladls 5s
J—Js 4 0l KL T Hussain et al, 2018)
oS S S S gl I OT Ol LUl
S gt s (S S e T
Ol jsds 81 Il L ((Hussain et al., 2013a)
oS o ite Sl sl o8 GV (Sis i
C,_él.i.x_n\j}d:.ml_f:\_Sb:JAL‘pjm_&
&394 U 0ls LT (Andrianasolo et al., 2014)
Lol eayls 1y daos sl i U 5,8 5L Uity
L, s slsc solua s 0T el s, Slee
Aol LS a8 8 )8 e delal
sl 53 S OT 5 5 (Krizmanic et al., 2012)
13, KT alin gy Ay Esl Ay b
Quﬁ:j@}ﬁ&‘jﬁjéjm‘b‘)bf‘LA“J‘}&L;O
:j_ilw RO RHEPE ) df‘a‘-)auélfg_)Tmsb
Sl .ol dal g zals ol VL Ga s 4l
S Ws S 5,155 (Patang etal., 2017) o)L
J=5 <ol Hlas Ql:ﬁhﬂ 6l 5> Shes O s
SalS Eel s 8 0l s @bl 5 LT Cas

s L Ols KT ol 55 Sast 25 31 ,ls sae


http://dx.doi.org/10.29252/abj.22.1.1
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.1.1.8
http://agrobreedjournal.ir/article-1-847-en.html

[ Downloaded from agrobreedjournal.ir on 2026-02-23 |

[ DOR: 20.1001.1.15625540.1399.22.1.1.8 ]

[ DOI: 10.29252/ahj.22.1.1]

"VF AT O 5 st ob (ol Dl s Shae gl 5 s s Shes LTS 51"

a9 L35S Ol og 55 5 lemuu“uﬂdu
slas S .Y J;Q)uwsuﬁk&@u@
CtlS 1 S 5 e e b Ol jon by 5 Olind
cuaﬁjjp‘d;.f;l.w..xmo;l;55.4“.;
5 Sl o o 53 0T 4l 5 03l 355 p g &5
S (013 KUST o kil o 31 ) s
QL:Q)}L&«TJ laas g iy oy93 by i esls
L;as‘_}f-\_..ap\ﬂ jMJ)@:%;Q)&JJf
(el L;badfxg Odd 03,05 ¢ S a slad
Slo g8 5 Gub Lty O 5,5) &S5 g 58 (S A
c(L;_,bﬁjijqu\)dﬁtw)\c(ud\jom
8 5 ns (oSl bl g el Yo b)) Bl s
Sos EoSI1 (5b p 5300 b 55 i) 3
Vo D, S s il Ola o Al el 05
5 odld e Gb Sl il 5 Ol _dslas 5 sba
S-S o301 i Gk s il 3w 5 3b Ly S
S a5 e ekl 5 S )y
S S bl g sl 5l ensls G,y oSG ol
el il a0 Ll 55 Wadlls 9 SIS 5
Gl s (6 S 03l (51415 L & gai e Lo
HNesliwl by 5 oS o Do) oty Laosls uilyls & 5o
S e olils 4 e A e s SAS Sl
Lol Jobize 515 Jlw 31 054y dslas Ll
Ao il s LT w5 s 013 ST (slady ;0
50 8 elanil LT 5 5 01 ST slacy on
bty g 5o F 05T o ben 53 ¢ s 50
A3 R e 0355 L 055 Dl gme Sl S e
Dbl uilosls (5K sy Gl 8 S
(Hartley's Fmax) L ,LaFmax iy, 5l —islesT
O3 51 Lo s gl (g1 I o3l

A ealawl u{}; 63.:29-)\:6:&4 e

Slalasl 1580 Fmax 05T guls wlol

S RS S Gl s S A Jee
55iS O e aibie 53 Ols Kol T u s slaty s
AP

by g5 9 3lge

ls s Sas 5 (2l5) Sloo o L5515 shies

lejik_:ﬂ e VY colajig\_:ﬂ Ld glads s
(G5%43 ¢ J 8 15T (5 5 oald ¢ e (5 5 ol
550555 0s el (FFOLwla YOO la (G6*43
SN ely5 Il 53 s oleT Hlad au 3 b
3o LTl Uik ol 55 \YAY
Ol medds & b S O s0a u:.iuﬂ..u.x.:
Sl (al_?u'\)\J_Q aw b olas oS slacS b CJL
(s 00) J8” (ool T ol (o)l glasles
o)‘b)\ﬁy\&uQ;)J%M&:jﬁW&s
A S ey W | (J= GoloT L js s
Ol SIA (ST - bes &S5 | s i oo
5=l SRS glasled 53 s by 90 OLL L

Sk A WY bl S g ol T s
bl s rt_?g\AwMSﬁsB;&xj\ﬁ
salie S, s el bl glas ST akS
5328 8 plowil (atin ) gm0 LT 33 bl
SV B3, e e Ol e s Oy S g Lo 2
TIPS RUN U B ) W) PR G CI
Sy (o5 S b By Sl s pll
e s el S g a 55 ol e e A VO
S e e 5L (8 8 5 03 b LT T
Jaldze gyl Slelu gl A1y 5o L T
Ll U sl 51 HlT Olas IS sluss T S
o Jols sla 3T 87 a g 5b Sk Al 090
Aol 5 e Lo #0 Aol b (g e i CslS Lo
Doy s do pdo S oy el Y ) )
LoaonalS O s Sl g oo plandl a3 b 5 (sleS

jsj_A)JC_,_.if'cUU LS Cod Lol slag g


http://dx.doi.org/10.29252/abj.22.1.1
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.1.1.8
http://agrobreedjournal.ir/article-1-847-en.html

[ Downloaded from agrobreedjournal.ir on 2026-02-23 |

[ DOR: 20.1001.1.15625540.1399.22.1.1.8 ]

[ DOI: 10.29252/ahj.22.1.1]

148l o a)uW;,\:.ﬁ,u?"'glj_tsab;r,)“i,:”

(\vay , \M\)&bﬂé\ﬁ-\ J»dfl:’- 4 0 @Lﬁ—\dj.b,-
Tablel. Result of soil analysis at experiment site (2011 and 2012)

IF4Yaray
2011 2012

Organic carbon (%)

Phosphorous (mg.kg™?)

Potassium (mg.kg)
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Table 2. Mean comparison of plant traits and changes of traits of sunflower hybrids in irrigation treatments (2011-2012)

Sy b 35, sl s b ks Gk s als sl &ls 58 05 Gls e, &ls 5 Shae
Treatments b7 slesles Days to maturity Stem diameter (mm) Head diameter (cm) Seed.head™ 1000 Seed weight (g) Oil content of seed (%) Seed yield (kg.ha?)
Full irrigation o8 T 94.4 19.9 16.2 928 65.5 42.1 4470
Mild stress e i 91.9 17.0 15.1 795 61.4 40.1 3637
5 bl a4 Cs i 3
JE @l 28 e 2.6 146 6.8 14.3 6.2 2.8 186
Changes compare to full irrigation (%)
Severe stress Lds i 90.4 141 145 660 58.1 394 2832
'y LT 4 Cd oS )
JE Sl e 42 29.1 105 28.9 11.3 6.6 36.6
Changes compare to full irrigation (%)
HSD(p=<0.05) 1.3 7.1 0.11 76.2 5.4 3.7 840.1
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Table 3. Mean comparison of plant height and unfilled diameter of head and and changes of traits of

sunflower hybrids in irrigation treatments (2011-2012)

S gl Gk (S S
Plant height (cm)  Unfilled diameter of head (cm)
Y TN g\
Treatments lboiT glales 2012 2011 2012
Full irrigation 28 LT 156.5 161.3 2.2 1.7
Mild stress e is o 1477 148.0 2.7 2.67
5 5lT 4 G i A
Changes compa?: to full irrigation (%) 8.2 69 7.0
Severe stress L i 1334 126.8 29 3.7
5 bl 4 G i >
Changes compa?: to full irrigation (%) 214 24.1 1170
HSD(p<0.05) 3.72 1.15 0.63
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Table 4. Mean comparison of plant height and unfilled diameter of head of sunflower hybrids in irrigation

treatments (2011-2012)

S gl Gk S b
Plant height (cm)  Unfilled diameter of head (cm)

Ols KT glacty ,en ¥4 ey ¥y yry
Sunflower hybrids 2011 2012 2011 2012
Farrokh 75 136.4 141.9 1.8 2.2
Shams o 152 150.8 1.3 2.0
Ghasem 6 131.4 1235 1.7 24
Barzegar 55, 1319 155.4 15 2.6
G5*43 151.2 153.4 43 2.8
G6*43 167.7 164.7 2.9 33
Hysun25 144.2 145.7 2.7 2.2
Euroflor 160.6 124.1 4.2 34
Hysun36 140.2 144.2 3.3 3.7
Azargol 51 157 164.1 34 25
Sumbro 132.3 1325 15 25
Sirena 145.4 144.3 2.4 2.7
HSD(p<0.05) 15.3 7.6 2.7 0.9
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Table 5. Mean comparison of agronomic traits of sunflower hybrids in irrigation treatments

Ols KT (glady on S hews b3, sl ks b ks b 5wl slaw 4ls 13m0 &> ey, 413 5 Shes
Sunflower hybrids  Days to maturity ~ Stem diameter (cm)  Head diameter (cm)  Seed.head! 1000 Seed weight (g)  Oil content of seed (%) Seed yield (kg.ha)
Farrokh P 88.2 15.4 14.9 859 57.0 40.4 3780
Shams e 94.4 18.3 15.4 821 61.5 40.0 3932
Ghasem Jont 88.6 17.2 14.7 801 58.8 40.2 3429
Barzegar 55, 97.8 17.3 15.8 800 75.4 415 4091
G5*43 97.4 17.9 15.6 729 64.3 39.7 3687
G6*43 98.2 17.8 15.4 758 65.7 40.4 3782
Hysun25 88.8 16.8 14.9 799 57.4 40.9 3392
Euroflor 92.4 17.4 15.3 801 59.4 39.8 3703
Hysun36 91.0 16.5 15.8 789 57.5 41.6 3465
Azargol JE 55T 98.0 16.2 15.2 800 61.1 414 3723
Sumbro 84.9 17.0 15.1 818 59.6 425 3362
Sirena 87.1 16.4 15.0 759 62.5cd 414 3409
HSD(p=<0.05) 9.4 3.6 2.1 202.7 18.5 2.85 857.3
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Effect of deficit irrigation on seed yield and yield components of sunflower
(Helianthus Annuus L.) hybrids

Zareei Siahbidi, A.,! A. Rezaizad? and J. Daneshian?®

ABSTRACT

Zareei Siahbidi, A., A. Rezaizad and J. Daneshian. Effect of deficit irrigation on seed yield and yield components of

sunflower (Helianthus Annuus L.) hybrids. Iranian Journal of Crop Sciences. 22(1): 1-14. (In Persian).

This experiment was conducted to evaluate the effect of deficit irrigation on seed yield and its components of
sunflower hybrids, and also identify tolerant hybrids. Twelve sunflower hybrids; Farrokh, Shams, Ghasem,
Barzegar, G5 x43, G6x43, Hysun25, Hysun36, Azargol, Sumbro, Euroflor and Sirena were evaluated under
three irrigation treatments; normal irrigation (60 mm), mild drought stress (120 mm) and severe drought stress
(180 mm) evaportation from Class A Pan, using split plot arrangements in randomized complete block design
with three replications in Islamabad Gharb research station, Iran in 2012 and 2013 cropping seasons. Irrigation
treatments were assigned to main plots, and sunflower hybrids were randomized in sub plots. Results of
combined analysis of variance showed that irrigation treatments had significant effect on growth duration, stem
diameter, head diameter, seed per head, 1000 seed weight and seed yield, but had no significanteffect on seed oil
content. Sunflower hybrids were significantly difference for growth duration, 1000 seed weight and seed yield.
Interaction effect sunflower hybridxirrigation was not significant for any of measured traits. Mean comparison
showed that seed yield of sunflower hybrids was more affected by irrigation treatments than other traits, as
average seed yield in normal irrigation, mild drought stress and severe drought stress were 4470, 3637 and 2832
kg hal, respectively. Reduction in seed yield was due to cumulative reduction in yield components such as head
diameter, seed per head and 1000 seed weight. Sunflower hybrids were also different for growth duration, plant
height, non-filled seed, head diameter, seed per head and 1000 seed weight. Barzegar and Sumbro hybrids had
the highest and lowest seed yield (4091 and 3362 kg.ha*, respecrively) and the the highest seed oil content was
obtaind in Hysun36 hybrid (45.6%). The results showed that Barzegar hybrid had the higher seed yield in both
full irrigation and deficit irrigation conditions, therefore it can be recommended to be grown under these

conditions.

Key words: Drought stress, Head diameter, Hybrid, Seed oil content, and Sunflower.
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