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Tablel. Result of soil analysis at experiment site (2011 and 2012)

IF4Yaray
2011 2012

Organic carbon (%)

Phosphorous (mg.kg™?)

Potassium (mg.kg)

JTos 103 1.08
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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, Sla as b s b s als sl &ls l5m 05 als kg, &ls 5 ,Shes
Treatments  _zl;T 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 b euT 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 b 4 S i Aoy
Changes compare toJ;ullﬁi:r.i'ga'tioﬁ (;/:3“ ’ 25 146 68 143 62 28 186
Severe stress Ll A 90.4 14.1 14.5 660 58.1 39.4 2832
5 bl 4 s s >
Changes compare tod;ulléi:rki'ga'tioﬁ (f’J/:; . 42 291 105 289 113 6.6 366
HSD(p<0.05) 13 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 Ao\
Treatments T gl yles 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 bl 4 G i A
Changes compa?: to full irrigation (%) 8.2 69 7.0
Severe stress L x5 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 glacky ,en ¥4 ey ¥y yray
Sunflower hybrids 2011 2012 2011 2012
Farrokh 75 136.4 141.9 1.8 2.2
Shams s 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 29 3.3
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




1¥48 )l o a)uW;,\:.ﬁ,u?"'glj_tsab;r,)“i,:”

Clad Al (g b mle alS el
ST 2 S oMy 3 58 e (e 55 gl T
S i 55 3 ga Ol 53 (e Dy alS Esl
GaaadS sluw J2alS sl Jale s gods
Lyl 5 S5m0 o G e 3 05
(g e e 3 oS (TS 25 g o shlaas
23S 3 el 0 1 s Jdastl slowl sl
(Roshdi, and Sasandoost, 2004; > s-& e Ol ST
AL 5 oleasls 2aLe3T s Jaleel et al., 2009)
L 455 43 45l sluas -5 (Daneshian et al., 2007)
Sl alS gyl e ysba ST i Gds il
= S Ll ks b ks nalSTOT W
b IS

ails 5l 05 48 315 DL ba ke Aulie gl
e 5 Ll 555 587 Ll LT Ll )
3 (ol T & s 28l o5 V/9) 2 8 91
LS o3 YY) S OA s s Ll )
52 (Y dpiz) s (JalS (ol 4 o
e SNVO L 85 im0l ST sla n
OV LY7Oluls 5 YOO Lule (& 5 glady yon 5 o 2
(O o) disls |y alls Hl i 035 on 5eS <o S
Sls Sl 035 )= ol T 53t s 1S
@il 2 Gl er 2l 00 5 1o e
GLa)les 0 GLuSS STl als s 055 s )
OLLSes 5 sl (5 lasT s i bls (6 LT
Ol e SoalS" L aS 515 oLz (Nezami et al., 2008)
NEDESTS DIPTSR O S EP GO
Aoy VYV 015 KT &3 Sl58 059 casy 50 b b
LS 5 3eas Lol 3.0l al S
23 aSls Hla O3y ,ialS (Dehkhoda et al., 2013)
O 93 dpb talS o (Sta i Ll 5
LS 5 gy JiolasT 5 i o3ls S 45l
sals ,l5m 059 i 93 » 55 (Roshdi et al., 2007)
el gals Sis i s G s 4l sl

9t (G6*43 glad pos 45 sl 0L 59 Jle
YN Y/ O S L s 5 o Yol
Lo s et 5 E 8 b eh 5 e e el
A3 ls 1y (S a8 o 2aS el Y 5 Y/Y
IS 5 Slaaw cwle JlajT 53 (F Jsus)
«S 4s 5,035 ;5 (Abbasi Seyahjani et al., 2012)
s (S o3 5 gbadils sl TeS 25
S AV 5l K el gyl gme ST 0ls ST
a0y a o e ) 53 Oslite gl &l Eel
So3e 33l by e Slis 55 s 5 0l
O, LT oS wiy adyl ol jo o3 (St 5 o
i o0 &S g sladils Lo ys Il Esl cdas S
Les (238 51 g Sl 53 55 8 oS Jb )
Coly 5 ods ails 150 055 SRl 5 SUS5 o Ll
5 obes il 55 358 0 ¢S g slaals 2l
S a5, 58 (Khomari et al., 2008) o, s
4 Ly 015 KT (61 3 4ls (S gy Aoy (i
g dn (A a1 LT oS jles
S ToS oS 5ls 0l La  Kibos aslie ol
i b s adls sluw Hls e el S el
53 Sl sl JlS (g LT Ll 5 55 4 ST sba
VE/F) 5ae VA0 e 55 5led 53 eade YA G
SRS sles 53 5 (oS LT 4 S talS s s
ol 4 S Eals Ao ys YA/Q) 6l £8 4 Lus
= 93 (Y dgdm) csl el b ys (el
el ol 51 2 G 5 ails sldw o Shas gl
b 53 s sluws .o 81 3 S,LﬁTrsJ;‘ug;,a
Gl Cte Soon 15 513 3, Shae U Y pone
5, Shes ¢ > opl L2alS 5 (Doddamani et al., 1997)
B Lol b e il 5, Shas J2alS el
ooalS (ab s als sluss als e 2beT s
LS aoms 3 5 La S5 sl alS o3k s
Ay ade e s (Sis [ 550 G o 4l sl
LaoT iy s aeS o mbaw 2alS 3 b 51 ol



M-AF AT O 5 g ol o2l Al s Shee (sl 5 4l 5 Sy (65LToS 51"

ST Glasles 53 015, KT (glads un o155 Slivo ke auslin -0 Jsul
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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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