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The effect of the timing of irrigation and nitrogen application on grain yield and
some morphological traits in hybrid sunflower, cv. Golshid
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Table 1. Characters of irrigation treatments
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Treatment No. of irrigation * Used water (m3/ha)
L 4 2377.68
L A 2137.34
) 5 3216.41
) 13 8565.92

s LS (LT Olds & o o3 S Jlesl laydy 0 o sl p33 5 sl (55LT 33 (5LT les S 2™


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.1.4.6
http://agrobreedjournal.ir/article-1-331-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-12-15 ]

[ DOR: 20.1001.1.15625540.1384.7.1.4.6 ]

WAL Sler ) ol cqzin dlor 01l 515 p ke alons”

O s J2alS Wy, aS dal s 4o, s
gl 2alS 5 (b (8 L) (gl slapld
Lot 53 1) (S sd glessT 5 A5 58
S o ds By gy 095 (b s ST Cusgioms
SSa 53 0 F S VA Lo b IS (65l T s
il 5 g s s IR Cle w5 o 2o
a5 S 5 S (F Jade) Cils ails 5 Slas
S s slaphisl 055 42 00 SYY als
S by 3 5aS ot 55 e e 53 p 8 VF
03955 L3l (Cox and Jollif, 1986) wis S° 2,18
03La 3, Shae ;LSa 55 0 8IS WA 480 51
Cle 4y a2 ol (F Jgdor) sls 21 31T0A 1 S
Ay 5 s (2 TOLS Sl 53 035 U
T s olS iy 5 oy slapll
(‘Jf}-l-{ W O e U o)Ll oS slasles o
TEE-Ve o oS onle A 5l LS 53 05 2
313 0L [2alS ¢ (IiN1gg) dalis Hlad 4y S
ol Cudsdoes o O S gdsee (¥ Jsds)
4 5 o (g5t g Slapltl 4 OT Uil pte 5 055 2

2o e ploss RalS

4S das o 0L (Y Jgdar) byl 4 o J g

Jrlie 515 055,55 7 s 5 LT slasles 3T
035 el Jla inn 1Y el 3 4l 5 358 p bOT
J"..._?)lg-:m'\:o.uaﬁejjzjzSdu)l&;d\:)\p
3. C8L ralS ud 4o (I Hles ) L e b
ST Jomly 28 5 G 5 e Ol Sl ) e
JUasl 5 a5 5 0daT s i g Oledily colS s
o Sl ol il (o0 8IS (5 52 53 5] e
Qmuiaouﬁ&f)ngaﬁngdj_é
S 3 laails &8 2, 51 Ks Sl 4 das
shsbasled anglio bl oo 28 )ls (o ME 3l
r.\_c;‘.\.cqglz)lﬁgaf.u;@ow Iy als Hls Ly

J’;Al_{&_ij)ww‘}}\fjéL;)LﬁTg;ibjbu

fv

am 55 Ll g ol pl LI 5 g Hls pme S5l
pdah A e 53 (Sis 15 4 ol ) Sl
i o b s OT Cus e il als 0Ud  +
G 5 Edlb 2l o OT w5 a8
5035 inz) 33,8 o sl sa JUi| 2alST 5 5355
Csls o shogy e 50 OT 558 PV (g
B3 e a2l dlapltl L ralS
3, e 3l Blg o8 555 o b s 4l sl 5 Gb
Iy Hlass .l 4 ils Jis s |y e 551, adils
Wil 5, Sl 2alS o3 Fr ol U an ey
A 53 Shes Rl Bl 055 A O e o)
ls,lm 039 9 b s adls slaa il 580 5o gTj:?gU
S 03 038, x LT ol S1(F Jgu) 5
(il Jlis a1y s 5 Shes S0 LS (g LT
S0 03a 5 Rl LT oS sbles 5o s
ALas olis C}_.pjﬁ O—i‘ sl asls :J_gl..;p
Ol 34y O3l SSTLs 1 Sl sl Ol 4 S
3 8hee 2l580 53 6 SU 50355 L0l S
3 aieg eslinwl 5 OT Hlaiie il 531 L ua,lds asls
S 10550 ey o (s Ll 0
s, Kb ¢ s Al oS b
sy asils o, Shes gl 53l dl e il 53
G—b 53 als sl g ails Hl a0y il 8

< ol ol

SOl Gima b uy

& 0l
5 Olimes 51w . (Mahal, 1998; Paul, 1993)
bu\.\d-\_&ﬁ+HJ4_>f.&4_1>Ja)>Ls)\_yT
.\__b;ui)li;__?sﬂ&_cﬂu__éb:;j__a&_»b

.(Bonari etal., 1992)

Ot A5 s o0 OLES Y g il )ly 4 o

A SN ROT flae 315 035 55 7 shaw 5 LT Jo1 o
I I d\_o.::-ch.n).sii.i_é-a:l_»:}SLu—
Aty 5o eSas osle Hliie . 3,05 5 5 5 (515 me
(’J?j—l-f YWAP Loy sb a1y (55LT less o pebow


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.1.4.6
http://agrobreedjournal.ir/article-1-331-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-12-15 ]

[ DOR: 20.1001.1.15625540.1384.7.1.4.6 ]

N 2 05555 3,08 5 6T e S5

BYYCI rf,.x;% L OJg 0 Sldie L2l 550 .5l
s s 3ls Sl 01y b s sl sl S
s sl Sl 330 53 gyls cme L5 SLsl 03 2
s Cadzes Gl il e3T jn o sl b s
Col3mime sy b a4 sila S S u s 8
ey e il sy b s a s sluw
J=lize 51 (Sinswat and street, 1993; Weiss, 2000)
534S sls Olas b ys s sldw 05 me x ol
ol e T Caagims pds L o)Ll slales
A Al Bl 5 Sl e e o (B e O)9 5
Ol 3 G o Al sluw STus (s G s 4ls
SLSa 55 035 55 (‘f}l:fv" O pan 5 o5 5T
SAlS e 0 LT oS lasles 5o T s 4
RS 5 Ssby Cad gz (80055 58 o
o3Le ialS 5 LaasdS 5l do o 53 8 ) Colus
Gb 3 by sl (aLE Slaplbl 5303 oo

(¥ Jgd) 51 OLas (6,5 gae O lss

A 505 s ol T Calibes sl 9N

/\ dw‘cbjbﬁ‘béﬁujbéjjﬁj;t
(Y Jgdmr)s 55 Hls e T Jlaze 51 Jg )ls sme
Colu= 48" Cal ol g a1 4ils S5 Ao s
Ot D3 D slE pdesls Susb) A 4 sl
LJ.}\JAU{JL#LMJJ_AAGJQL&: |2)|1L§IA‘)L¢.:3
ﬁS))wa‘dlﬂogMJa))deb)Jy
)wglljwww.w‘&jjﬁ))dbdu
mfjgdmj_i\ﬁ\)uc\,mm,dm{,u\}:dg
o‘))b&‘}‘).}‘;&inﬁ}b).}j_?-).)}_;lsﬁ)‘.)}.iﬁ
e 5L s b 5 conlin Ly o g
ESaS Sl re sladils il a4 e dalg i
J'.:”z )Ln.:f).) MV ‘6)&—‘:'}6)‘—25"-) "\—SLS"‘

r“}@\zuﬁﬂwfjbdﬂ}ﬁd'ﬁlf\

fA

o il 5s das e OLES &ils 059 55 (5 S
)1.\_aas¢:ud:,\)~foujimfu)l,a Slis Ce
S dmy U 55 56b e Ola S 55 oy b
12 15 035 s Ctte s et b J1 (S5 55
5S4 olE gz 15l L (Visic, 1991) Cals
(Bl sl s e 0 kils 4 i 05 % JW!
&ﬁ—“h—ﬁ)\—&hﬁ(‘;ﬂ:—{*' O e 58 el
Solal 5l as  us alls e O Ao ys il 58l
) G gl 55 Ollme 5y ligiond .3 55 i3 e
7 4. (Mahal et al., 1998; Malik, 1992) 4" o 4k
G GlT oS bl alST s LS (LT Hles
- R I N PRI IV PYCRRU JO
¢S A3 0s 58 ol pde T 53 Ll g 0 £ 55 50

sl ey gl

ﬁ:Linzﬁ)\f)'/.&CE.u)JL;)\ﬁTdk&qub

e 53 05558 % LT lize 15 055 2 Calibes
Sl e oM — L Gk s als slass s 5170
4S 315 Ol edel s @ @L:} LY Jsd) Lol Olis
53 a0l sl EalS o Cugby 35S 5 o7 55
23 G=b s sla e Sl 9558 e b
b (¥ dpda) Cill 5 g s @LﬁTVf‘su)u::
SV A o o 53 3b Loy laanlS ol
(R 8993 Ik 03 sk T g e By
L g Sy ods o |y 5 a8y 255
S 68 ns g g Bl I S sy 50 Ly 3
sdndls 50T A, 5 Gb S5 w53 5 ST 0
b e EaLST (55L sk b o s slis
L olT oS slaslas 53 0¥V (o885 U
Dl G 53 alls slus (B eae OT Hldze il 53!
3 asls slaai () 358 a9 LB ial53l ol Jg ol
L oo s o5 S 3
SLaplsl 53 0l o 5 sl e &Kt 035 (LaanlS

»LS SLaplll s odis ol &1 I ke


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.1.4.6
http://agrobreedjournal.ir/article-1-331-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-12-15 ]

[ DOR: 20.1001.1.15625540.1384.7.1.4.6 ]

WAL Sler ) ol cqzin dlor 01l 515 p ke alons”

;Wr_a;lg,@&y@\,;ﬁ.@dbﬂ
é_’b)s\.;\_w)be.l.i a_)::'-s b‘jﬁ)‘ AJ‘J)L;J 3)}#&‘;\.‘9
L;)L:)T)L&.:; BE d..bjlz; a)‘J;‘ uf.J:"f .3}.266 U’:'“TJ
(v d}u\_") K el J_';AU.DL..» YV/A .Lw‘}:ﬁ \_: I,
3Gk ST G Ay aly) ol s 0l Kl T
J"‘J‘Cﬁ‘)".”T’r";ﬁ :)lngQCl:b-\ oT A,
o sema s Lals 33,8 o b b talS o
Gk b alS Jale 1) audS 15 OT 558
L (Teama and Mahmaoud, 1994) x> S 3,1;§
AU iy e 3 o s LT 1
Gb A a5l s (ate 3 0555 O e oy
A 55 b b sl (F Jed ) il
Mahal and Makota, 1998;) Ceul odb i, 8
Y 7 slow ;315 anLda 51 (Mandal et al., 1997
oein )l oS Glasles 53 (baa 055 25
Sl s s i Sb05s sl s S s 8
53 okl slaslas A5 awlis 55 Jy Cbls G s
33155 AU o ey (B e 055 55 el 1 i e

(F Je) Cbls b s sl

Ois ol s (N dsdr s b

o3 eme 5L Jlaa! o 53 BOT Jlize 31 5
ks LS (s el s s sl lw s
ol iyl 8 Sae s i 5 L Sl
ad> 0 51 o sby i . (Nagano and Shimaji, 1976)
W3 8 (1) Wl b dase b 2alS o sy
5393 b LS OT el Luly 51 sloayles o
Al Hles 5o 5 8L Rl Bl B¢ s
e Sl 055 25 Rl Bl ey 5 5 e
e cp iy 5 405 8 Bl i g Ly 5 i O
WAt Slad 53 e Bl VYO Lo gze U Bl , L
pbe (¥ Jgdmr) b oy S )3 059 (’ijls

f4

s LacS 5l ol 5 ge sdaee Sl > B8 s
o a3 55 g 013 ST 53 4ils S g o (Bl
Loy Sl g 5SS s (}fjl:f*' G Oss
38 bl o ol s Dsle Jy s ails Sy
Lo 2138 (03 i oy SESa 53 0 8 US WA
& 5 35 31y JLiml 2l S ale &5l s s S
Coalods 138 S g Aoy il 5ol 5 Laails 4

(Malik et al., 1992)

23 Sl sae Dl &S das o QLIS Y J gl ok
slasles 5 ol glasles /) Jlazsl s
U] )15 5525 La0T Jolime 315 055 20
el 4 e s OLES I 51y 4 S Iy las 53 olS
Ol Lo e (2 oo s LS b
plis )l adas 31 ol pa sLmplil d sy s LS
53 A 51 J5 LS plis )l halST a5 on oS
Sl ol 58 NS (S e s
33 i i . (Teama and Mahmoud, 1994)
L;Larkul,\_:vdul_fwu.aufjl‘}_,h_bﬁ
Al ) 35 oa oLS gLl 5 (s
o L0 53 0 S S A s B ae 0535
OT goad 5 by il 31 5 055,55 4 obS iy (g s
A SO g 55l e gLl 21580 b
AL o e 055 x LT Jmline 31
wla sl oolel lasles 53 YL 05,25 O3 as
G LT Gla)les 4S5 b eds Iy o s
W LSa 55 0 8 5 ST 51050 55 O3 pas
agfﬁw,\ﬂd,\;@m;‘u,m,;cfj_g
VY Jads) il

Jolime 51555 055, 5 ol Calibes sk

Tl 53 ol e OMasl b s (g5, o OT
¥ Jsds 5l ol o] LY Jsde) dils 7Y Jles
T T oS 2153 b a8 45 s o 0L


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.1.4.6
http://agrobreedjournal.ir/article-1-331-fa.html

(Slas o 5:Kka) (6,8 0310 35 90 Dlio uilisls 4 oY J gl

Table 2. Variance analysis on measured characters (MS)
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&3l5Tam s als 5 Shes J5 Sas oo 4§15 138 05 b s 4ls sl 613 S 5 Aoy oS plisl b ks PR

S.0. V. S lie df. Seed Dry 1000 seeds No of seeds per Hullness Plant head Stem
yield matter weight head % height diameter diameter
R kY 2 253823.583 32064.311 5.435 28620.861 10.052 1.098 1.620 0.013
() ol 3 8122121.70** 45345155.33** 780.66** 607056.991* 331.098**  6952.77**  62.915** 0.471**
€) oLzt 6 86045.509 182831.536 12.065 16576.7 4.824 14.828 0.647 0.003
(N) 85950 2 1503615.25** 10549402.12** 92.963** 246537.52** 45.298** 628.634**  12.917** 0.124**
(I.N) 3585 5 oWT 6 854686.176** 7073971.308** 16.069** 73426.269** 2.348™ 123.280**  3.868** 0.062**
(b) szsl 16 54396.569 103031.421 4.075 16318.33 4.109 13.231 0.540 0.002
CV% 10.15 7.06 3.70 14.06 9.82 3.60 5.42 4.10
*and **: Significant at 0.05 and 0.01probability level, respectively. AN FOSRETI FERRRES S PTEL
&
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Table 3. The effects of main and interaction treatmeants on measured characters of sunflower

IS 4l 5 Shes Jf&ia‘u\.a wlsylzm 05 (s1aw) Gl yaals als Ss o5 gLl RA aslo jbd

Factor  Seed yield Dry 1000 seed No. of Emptiness Plant Head Stem
(gk/ha) matter wieght seed in percentage height diameter  diameter
(kg/ha) (9) head (%) (cm) (cm) (cm)
Iy 1551 ¢ 2761 c 49.43 ¢ 711.8b 260.08 a 7891c 11.80c 0.009 ¢
I, 1790 ¢ 3857 b 45.15d 7924 b 2540 a 93.33b 12.06 bc  1.085b
I3 2180 b 3726 b 57.16 b 796.2 b 17.24b 90.18 b 1290 b 1.06 b
I 3668 a 7830 a 66.34 a 1290 a 13.82¢ 1417 a 17.46 a 1.47 a
No 1918 ¢ 3515¢ 51.42b 755b 22.844a 9295¢ 1252 ¢ 1.04¢c
Noo 2354 b 4766 b 55.24 a 9228 a 19.87b 103.33 b 13.55b 1.180b
N 2619a 5350 a 56.80 a 1.15a 19.19b 106.9a 1459 a 1.247 a
I1Ng 15109 2567 e 27.72 def 631d 28.36a 724 f 11.37e 0.95 ef
I;N90  1555¢ 2557 ¢ 49.51 de 729 cd 24.93 ab 78.73 ef 11.67¢ 0.93f
11:N1go 1587 fg 3164 de 51.06 bcd 775.3 cd 24.96 ab 85.53de  12.73de 1.05cd
LNy 1688 efg 3450 d 42.98 f 774 cd 27.26 ab 90.73cd  11.63e 1.03 de
ILNgg 1801 efg 4307 ¢ 46def 784.3 cd 25.71 ab 9440 c 12.17de 1.10cd
ILbNigg 1879defg  3815cd 46.48 ef 819 cd 23.22b 94.87 ¢ 12.37de  1.103cd

IsNo 2071 cdef 3700cd 55.67 bc 736.3 cd 18.86 ¢ 85.53 de 12.73de  1.01 def
IsNgg 2105 cde 3710 cd 57.03b 800.7 cd 16.92 ¢ 91.53 cd 1257de 1.104 cd
15N 2364 cd 3769 cd 58.77b 851.7 cd 15.94 cd 93.47¢c 13.33cd 1.076¢c

IL.Ng 2430c 4342 c 59.29b 878.8 ¢ 16.89 ¢ 123.1b 14.63 ¢ 1.151c
I42Ngy 3955 Db 4897 b 68.83 a 1377b 11.93e 148.1a 17.80b 1.550 b
I,N;gy 4645a 10650 a 70.89 a 1616 a 11.63 e 153.9 a 19.93 a 1.760 a

Il gae oDl O g s LSS oy o gl slael *
* Means with same letters in each culem has not significant difference.
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The effect of the timing of irrigatioin and nitrogen application on grain yield and
some morphological traits in hybrid sunflower, cv. Golshid

Raﬁael, F., A. Kashaniz, R. Mamqani3, A. Golchin*

ABSTRACT

In order to investigate the effect of the timing of irrigation and different nitrogen levels on grain yield and
quality of sunflower crop, a field expriement was comducted using split plot design based on rardomized
complete block design with 2 replications in Experimental field station, Agricultaral Research Center, Zanjan
Iran in 2002 cropping season. Irrigation treatments were including: irrigation at: flowering + grain filling stages
(1), budding + flowering stages (lI,), budding + flowering + grain filling stages (l3), and full irrigation with 8
days intervals (14) assigned to main plots and nitrogen levels of 0, 90, 180 Kg/per hectare in sub plots. Head
diameter, stem diameter, plant height, number of kernel per disk and 1000 kernel weight, the percentage of
unfilled kernel, biological yield and grain yield as well as water use efficiency were measured for all traits
measured. Results showed that there was significant difference between irrigation treatments. The highest grain
yield, 4645 kg/ha, was obtained for 1, and 180kg/ha of nitrogon. Deficit irrigation and decrease in fertilizer
application had significant effect on grain yield and yield components. Deficit irrigation at vegetative and grain
filling stages decreased grain yield. Increasing nitrogen application had significant effect on increasing of grain
yield and biological. Deficit Irrigation had their maximum effect on 1000 kernel weight among yeild
compenents. Irrigation at grain filling stages decreased 1000 kernel weight up 32%. However increasing nitrogen
application had no effect on this trait. Water stress at reproductive and vegetative stages caused 20% increased
unfilled kernel percentage. Difficit irrigation had no significant effect on kernel number. Application of no

nitrogen, However, caused significant decrease in this trait.

Key word: Sunflower, Irrigation, Nitrogen fertilizer, Grain yield, Unfilled kernel, Vegetative stage,

Reproductive stage
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