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Effect of limited irrigation and plant density on morphological characteristics

and grain yield in a dwarf sunflower hybrid (CMS26 x R103) as second crop
"ol a5 0L il

oUw>

k4

b‘:ﬁLﬁéTaU;E-\_1,:.&i;.;;:ﬂu"::sz}&jjﬁ)yawﬂ}ﬂ@qu‘;}‘_;)l:f"-r_{u:;:;‘.\rAv.s)lg?.cj.cﬁgwu

FYY-FAA: (€) Ve Ol (210 pole Ao ps> S ) (CMS26 x R103)

L5957k vy s 8, hoss 3 2 3909990 Sl gas o (AL kit SLaeS (5 9 Solelns i F1 (oo p Sl
sbez 30 Polai ol slaes gl LIB 50 onl 35 Sl 7 D Hg0 4 ITAL Jlo 38 ShabiT (ols SkéT CMS26 x R103
O o S 3l e oo Ver 9100 Ve 00 31 L SobeT Cilithe zgtan Jold L5 fole b 1l 7 58 515
10 T 5 e GBS S 00 e e 3 G 1T 8 A maw slez old AL o515 ole 3 Lol G 5 J0A
R OT F1 bl 39 (5318 fm0 (3835 3 ,8Mes 9 (5895 w33 ((S90k ASLE (il 3 o (Bl b ol EWS1 p SolTes A5
S3931 (AL 9 (295 Ao 33 ol E 1 om0 (6 pS 03I Do 4™ g 38 (AL @15 1398 518 Gxe F p Sluwd
T o 30 9 Ml Cawd 4 UKD 53 £ F ol YYTT (0l b poed g o 0+ 31 oy (S3laT 31 418 3 jhos (g1 gy D99 SIS S0
GLB o 30 45 310 HLE (s Lo3T ool I gl b ol @y s 30 g9 1Y o 15 31 4818 8 ,Khos o9 by (8 3koT Liliso
JLad 3845 JLo 33 b Jobo 0 o 38 g9 1Y o5 15 31 410 3 Khos ST pod siowlen 10+ 810 <0 3 L ST
M mix0 YL AU o515 30 8 Khos ol 31 (b SV sl DA WO &« pded RE 31 ped sioaleo To v 3 L S0l
Y%

‘S)l.yTrvf 9415 4E95 & hos (415 8 JWhos «(8393b 2L (X 39l98 190 Ol gas ( AL o515 (ol sl o3lg

NGRS
TS o JE g 5 kol Dlidod du o okl -

(68" 4518%0) Ol g5 olKils Ol ol s ey (6575 (5 gmiils =Y


https://dor.isc.ac/dor/20.1001.1.15625540.1387.10.4.4.3
https://agrobreedjournal.ir/article-1-224-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-01-30 ]

[ DOR: 20.1001.1.15625540.1387.10.4.4.3 ]

Olima ) - ol ‘s

S u5s S 0L (Villalobos et al., 1994) ol LS s
o sl o5l Ll i s 0l LT asls 5, Shee
Lo rf\J_I 03 gd>s 53 (glaba>DNe LB b 4 Ll g 0
OLSKer 5 b Ll sl Sl e e 3 4 V0
=05 sl 4 sl S (Schneiter et al., 1984)
o e alize 2S5 ST 5 iy b Ol ST
Oliises 3l (g3ldn .dias o OLi ALS Cnex
> Sas ALE Comar SRl L S L S 518
st B liie ol S 0 Sl T il
S’ JL> 5 «(Silva and Schmidt, 1985) usl tals
53 (Narval and Malik, 1985) ¢l 5 Iy Lz
Lo S anb ) § sdsn nl oS8 55 Dliios
S 53 i o 51 01> KT ( ALE Comesr o0
L 1) s e 5, Shae Sls 8 354 5 b 4 4Sls
OlLHLSes 4 g5 (Schneiter et al., 1984) 1S
5 Shes 53 p rSljsjﬁl 3,4 > (Zarea et al., 2005)
5T Ll s 5 01 KT il aas oy o &S5
Ao ds oS5 a8 Al s (A5 0) S slke ol 50
N3 e IS (58U 5 5 (ST 5 e
JSs S5 e sy o8 65k 4 el 5 Shee
Or ol L) p s o sla Cudy 5 o e 03 G AL
G g e 3 S AL () 93 o el
530 S A g 01 SsT oLE 51y asls 5, Shes
s &3 (6 ey 415 5158 O35 o m e 52 8527 0S5
):.:ﬁﬂf&ﬁAVS\jqwdbsﬂwme
4l Sl Jls ae RIBIL e e 3 G5 A 5'5‘;
(o e 03 4S5 P 0S| S S e A o
Cmlg 0o 5 b Ol 4l Jl 8 05 Sral S
(Zarea et al., 2005) JaT Cows 45 (5 2 4515 5 Shas
s> (Barros et al, 2004) ol,LSen 5 sl
S35 11y ALS Calne slag S5 31 gla i leT
s 5 2T Ll 8 53 0l BT bl 6l 5 Shes
S5 aS A S e p LS e sl 2 e

u::gw.u\,:w@f,u,;aﬁwo Sgd> 4>

Ol £ p ke

(Dl o) sl g s Sl o e s
55) 03 b Jolse s (s s 5 bz B clags STl
Olazslw 5 ol slge (T ol b oyl o= a5
S SU cs 1) Jle OlalE s, (S
TS 5 (S S Jlse onl Ol )i oo
9 by oS Sgdoe S Ll o) o ol age
3350 S Ay Ol 3 0LalS u I
.(Flexas et al., 2004; Reddy et al., 2004)
6(.1 Ol se & 55 (Helianthus annus L.) ol.ajigl;éT
ey Ol e 4 Ol 3 284 ladils (o tegs
5y IS s Sldn (Shs GEs) M5 e e
534 0¥ (FAO, 2005) LT o Sl 4 (s plsly
© ot 2l) gmame &S5 0l SolsT & ol
S ol B i 5 e sl L b ST
P L aaglie 5 SCast Lyl 5 55 ol ol ady
Sl e sab oy OT Llg oo ol Olals
S Gl S S ) slany
OLHLSKer 5 655 £ (Angadi and Entz, 2002)
) salsS” asbT 55 (Goksoy et al, 2004)
B O,'c})%gl.u«jdb 5 Shes ails sl cdfﬁcla.u
jﬂ).bb;‘ﬁ)‘}j.\jw bl slajles s
AU —2olbjT s 55 Rafiei ef al, 2005) Ol,LKan
23 Nee 11 055553, 5 6T Sl
O1s BT Al o s (550 50 Sl st
il 5 Shes o ity o B 8 i 5 L3S g
J= olT Sl SIS s pf)lf FPFO i o
5T Cs 4,18 s c;ff‘:f VAY 055 7 pedaws 5o
3 e a8 g (61 gme sk 4 LT oS
! Lyéﬂj‘w_i.u\_i;;%_iw Sl 9 asls
VAV e > 3 0l ST lad s o
o5 SL slad ,un ((Lopez Pereira er al, 1999)
5 Lo 013,5L88™ 40 1AM JLa 31 55 0l KT

3 5= 5 .(Zaffaroni and Schneiter, 1991) Lk


https://dor.isc.ac/dor/20.1001.1.15625540.1387.10.4.4.3
https://agrobreedjournal.ir/article-1-224-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-01-30 ]

[ DOR: 20.1001.1.15625540.1387.10.4.4.3 ]

5 oS15 T A

oS ot 415 3 Shas 5 6558550 Do s
=15 b s aaleT cols SoksT CMS26 x R103
3 7o) Dl a3 (i g3 4oy 5e 53 VWAF
54230 oLl b Comdpe b Hd s g 4
423504 54> 3Y0 Ll A b0 9 30 aads?
25 52337 Sliss o 515 WYY ¢, 5 Sl
T B et LS sl O S Do
03 Sl LSS Sl s ol oS slaeSsh
PRSPV U PE SO 5 PEFS
)J‘S)Lﬁ."vgﬂ‘)ﬁb.&:MN‘UNJJJJJOU;ECWJ‘
00 51 oy LT ol ol o 87 55 mba le
Yooy (dagme S25) V0 (it L25) Vv o(aals)
SA IS 55 St S s ek (s 5)
\Y o5 ‘A&&uéu,%);@\;rs\;&u
Slie 4B 8513 (25 S S 55 mpe e 3 olS
osb aas im0 A ST s Sl el b ey
Oy 3l g lod 2 LT 5 A8 6,8 o510 &5,
et (238 Dy o i) g e 4 S lutis
A plowil dns iy (S ) Al e 1 2 dlesl 0L
055 e s on 3 Sdl shyls islasT Jomes S
(S el 0,8 V/F S (Al o ot
s e V/F 5 0T S S ol O e
Gee LS S ai ol oSl 5 e Sl
Q:,ajL;)'L,ao:LeTj!J,S.:ﬁV//\ 39l (6 e lw Al
ST 51 (615 s 40 gad B e 355 Hlin s (Sl
5SS Ol d o 4o 5 bl 5 A ol
3 S Bl s 5Ly 58 (DT
e (ot S0l ST gl e 4 1
3307 5 domy 5 s 035 15 013,55 aTHlE | Gras
Qc&»}ckﬂﬁj\ﬁ.ucajﬁﬁ:w&ﬂ:
pose] Dlid mia l Saud 558 S 05057 4 ar 5
e N 055,55 358 5 58 53 0 S SN0 Ol
)NCJ'KJ‘J:;)&AJ’(;};‘“ Ol 4 0!
e S50 iy 5 S Fab oSaws by iy

Yva

S0 S s F7 VY Gla oS5 4 Cd 1) (6 2
G 73 B0 (S5 50 o 0 AS A5 e
3059 Ocij‘.:ﬁj&b)} 613 sluws Sl (63 Shes (gl
s slus s 0T 5o oA e el o3 Seals 4l
- ol st 3 Sas an 53 5 hl Bl e e 5
Aesbs Slalllas s (Barros et al., 2004) A
Wl 03 4 Gl 55 als LS 5 5y 2 S 0SS
ey 4551 (0S5 48 Wilesls OLES mls 51 omy
S I el b Sl sy s s,
e a5 oS5 ls e Sl IV s il
¢u|jT Lgl_au.':il_ajT Dy als eey 9 Sy
ls 9y sldie a5 Ui o3l Ol (Abraham, 2001)
NS s (oS15 a8 By o) o5 5 HFas 5 el o
M)J\"V/Djl‘.l.”_w)cfju):a:ﬁ?/‘f e VY
il o o 3 Y ol (3L 2531 Ao y5 FY/Y 4,
SIS S s S b, S Ll S
e B 55 a8 8 i 55 Jle i do 5l S w5 oS 5
Gl bl a8 ST (2oby aldind 5 5,05 5 pes
2 25 S Gl 5,050 a3 il 5 el S
'VS‘J_.;)DN)J)u\-;)‘b&yb.&ﬁ-:\irfljcuj‘
SIS b g e St g S a5 s VL gla
Sl Csb) el e 43 50k iy S
53 Olsl 5 Dladons 5 s bl o0 (6 Satr 2l
3,8Mee 1 olS WST5 L 5 LTaS 55 135
SLapST 5 31550 53 (63 5dmn DN s ST
Sl ot (65 TeS i Lol an 2L
SRR SN PR W LI
g5 4 G il opl gl )l 5 5y Slas 5
= AL (S5 s ol TS s 3 o
i 95 5,k 3 9545 950 oo

| 0l T ol ST,

by 5959 g
AL S5 5 LTS 5 s sl


https://dor.isc.ac/dor/20.1001.1.15625540.1387.10.4.4.3
https://agrobreedjournal.ir/article-1-224-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-01-30 ]

[ DOR: 20.1001.1.15625540.1387.10.4.4.3 ]

Olima ) - ol ‘s

Jlesl Jods 4o Yot (Y Jsas) <6 5515 6 ,T
Al ot oS (B Ve e Sl LTS i
)°>ﬁ°kf¢fﬁcbﬂﬂ\§6})x6)‘-ﬁTrfﬂ
JEECEE I SR SUSUP L S N U DU g |
Sl G 5 55 TS
S b5 51 el il 0l ST ol 55 Y5l
aS 5yh a atuie OAb ok Al e b S, IS
St 20335 BB ep 53 (o s dm sl ]
OIs (Gloykiw U Os jow alo jo 31 5 Sl 5 jainiie
U Sy Sa e e i e e
33 oml S e 8 sl JralST  (oyls sae
DA e 3l Calises ol O Sl oS el
G O i o o ol Slan L 85 (S
8 sl 5 Sl f e 5 e 2alS 5 S5
ST s cdas o el |y (6 j g5 Jlad
W [ S, S U G U TN
o 3 (Gimenez et al., 1986; Goksoy et al., 2004)
o ol 3 5 IS sl ol (S5 S e
2ol (ST A lime 51 (55 5l e o5
JS ol Sl () Jaudr) 555 Sls sae oy
YONF Sla Ly oo e 53 a0 1Y (oS5 55 5
ST s b s T e a8
S ol s 28 0S5 pa e e 50 s A
S sl las a8 gy b 4 Sl pals 55 S,
A 8 ol e e 53 S A (S5 53 8
AL 8 S sl zalS Ly, 4l (Y ue)
Sy ¥ SIS 53 5055 b olE (ST, e
A oSS s 1S, S sl o Kile e e 5
TEE YT [FESN( U PNES IPVIES-p P P
SO sy LS o (L5 g s e 03
O3 dizadl 5 OIS 5 SIS Ol 4 STl 2o ib
Joolse Jomily Sl ag oslinul 5 (25 b) 3 gmme
FRDIPCPEPONE SN P JEFENC NS e

Ol £ p ke

N T T g
23 (‘Jf)-‘:f\" Sie a0y 555 (2 Jlest
ol 03 s eals e dau ¢S 35S Ol g 4 LS
p:wo,ywu,;A,;wK'@)U&uﬁ
033 iS5y shate & ol S e p3Y) 235 el
(sl oo 15187 dsle 0 350 QLS Cals p 51w ciS”
Aol U, dba b & gl abT o S a
osbome ol &S 93 a3 e Sl P bl
@q@\é.ﬁdfﬁﬁw&iaqubm
DBl b oS 2 5 3 S ol 208 1SS 5
DS A e e e Sl Ol 5 i OlT
Gl s S cils s 5, Shas (6,8 o310 gl
il T S a5l als 3 Shee gl (5,8 o100
3 9y Sl s 5 Ol Bola Hsb 4 4y
Gb 8 5 68 JS sl oS el el
IS QPR PICHC g P NTI QEIX IR PRIvE
50t 5 S o ks 4 0k 3
ol 53 s 8 ki Gb s Ol e 4 0T KoL
b 055 035 e Sl 6550k pa i JlejT
.(Daneshian ez al., 2002) JooT s & 5 <K O3 9
53 NMR o&ws baw g j3 Laasls &y, Ay
Sl A 30 295 SLadls i o8 tulejT
DLk 53 s S e 5 5 5 Il 4 5 M
SAS (5,153 o 5 ael 5 eslizal L sl (slassls
L 5 oSOl anlin 123,87 15 (65T 4325 5 )50
Il o 5 OSls (glaels dim 050 3T 3 eslizad
e Ll MSTAT-C (61531 p 15 4abi 2 Jow 55 o> ey

s

o g @
g 5 olaw
gl 3 5 1 S ol TS s
Qaf;L:A)(\ Jsd=) 355 Hls —ae Aoy == solT
05,5 S5 03 T ol aen 53 68y IS slaws


https://dor.isc.ac/dor/20.1001.1.15625540.1387.10.4.4.3
https://agrobreedjournal.ir/article-1-224-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-01-30 ]

[ DOR: 20.1001.1.15625540.1387.10.4.4.3 ]

oS oS5 5 TS 25 s 15 KT o ST s o & 3 s o5 3, Shes 5 413 3 Ko ¢ S50 50 Sl gz sl ilisls 4525 = ) st

Table 1. Analysis of variance for morphological characteristics, seed yield and seed oil yield in a dwarf sunflower hybrid under limited irrigation stress and plant

density
MS Sl p o Kiln
&K sl Sy gl b bs 613 5 Shes Gls Gy Ao ys 6> ey 5 Shee
35T a3 Leaf Plant Head Seed ol perls Seed oil content Seed oil
S.0.V. i polis df number height diameter yield Productivity index (%) yield
Replication NS 3 442" 286.02 0.47™ 181970.5™ 0.004" 70" 29785 ™
Irrigation (I) Gt 3 14.66™ 1947.1 69.12™ 124193759 ™ 0.016 ™ 1499 ™ 2757564 "
Error a Ol el 9 5.00 83.79 0.70 204720.2 0.001 2.9 34665
Density (D) oS5 3 7.10" 107.38™ 213" 1566364.2 ™ 0.001™ 1.9™ 287990 **
IxD oS5 LT 9 0.56 ™ 43.04™ 0.454 ™ 80932.2™ 0.001™ 2.4 19991
Error b o el 36 228 37.36 0.70 175674.97 0.001 1.8 30742
C. V. (%) kS b A3 6.0 7.1 8.4 27.4 5.0 3.3 273
ns : Non - significant Jl3 gme & 1D
* and ** : Significant at the 5% and 1% levels of probability, respectively. o3 ) 50 Jlaast pebae 53 s gas s 5w FH G F
YA\
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Table 2. Means comparison of main and interaction effects of deficit irrigation and plant density on
morphological characteristics, seed yield and seed oil yield in a dwarf sunflower hybrid
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Sles Leaf Plant Head Seed Productivity Seed oil Seed oil
Treatment number height diameter yield index content yield

(cm) (em)  (kgha) (%) (%) (kgha'!)

Irrigation b

50 247 a 98.7a 124 a 2726 a 0.74 a 450a 1231 a
100 25.7a 90.5b 10.7b 1585b 0.69 b 379d 604 b
150 249a 79.6 ¢ 9.1c 1135¢ 0.72 ab 39.6¢ 451 ¢
200 259a 74.0 ¢ 7.5d 670d 0.66 ¢ 414b 278 d

Plant density A WS
6 256a 832D 105a 1235 ¢ 0.71a 40.6 a 512¢
8 24.1b 85.1 ab 9.7b 1337 be 0.70 a 408 a 557¢
10 254a 85.1 ab 9.6b 1611b 0.71a 412a 684 b
12 26.1a 89.4 a 9.9 ab 1933 a 0.69 a 413 a 810 a
Irrigation % Plant density A WS LT

50 6 25.2 abe 979 a 133 a 2224 cd 0.75a 44.5 ab 992 cd

8 24.0 be 100.1 a 12.3 ab 2571 cb 0.74 a 4420 1137 be

10 24.3 be 96.0 a 11.8 be 2917 ab 0.75a 464 a 1356 ab

12 25.5 abe 100.8 a 12.1 ab 3192 a 0.73 ab 45.0 ab 1438 a

100 6 26.3 ab 83.6 cd 11.2bed 1236 fgh 0.72 abe 36.9h 460 e-h
8 239 be 93.1 abc 10.7 cde 1551 efg 0.67 bed 38.7 fgh 600 ef

10 26.2 ab 91.7 abc 10.6 cde 1610 efd 0.70 a-d 37.9 gh 612 ef

12 26.3 ab 93.5 ab 10.3 de 1943 ed 0.69 a-d 38.1 fgh 742 de

150 6 25.3 abc 78.3 def 9.6 ef 935 ghi 0.70 a-d 39.2 efg 367 ghf
8 234c¢ 73.7 ef 8.5 fgh 767 hi 0.72 ab 399 d-g 307 gh

10 25.5 abe 82.0 de 8.7 fg 1213 fgh 0.74 a 394 efg 477 efg

12 25.5 abe 84.6 bed 9.6 ef 1625 def 0.70 a-d 40.0 c-g 652 ef

200 6 26.2 ab 73.1 ef 7.7 of 5461 0.69 a-d 41.8 cd 229 gh
8 26.3 abc 73.5 ef 74h 458 1 0.65d 40.3 c-f 185h

10 25.4 abc 709 f 74h 705 hi 0.66 d 41.2 cde 291 gh

12 27.1a 78.5 def 7.6 gf 974 f-i 0.66 d 42.1¢ 408 fgh

Solssme sl o y3 O Szl o 53 STl slatals o ga]T ol y il oo &5 2n 3 S5 il (115 7 ol Sile )l 2 Sl 5 Ot 2 5

L
Means, in each column and for each treatment followed by at least one letter in common are not significantly different at the
5% probability level- using Duncan Multiple Range Test (DMAT)
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Effect of limited irrigation and plant density on morphological characteristics

and grain yield in a dwarf sunflower hybrid (CMS26 x R103) as second crop
Daneshian, J " and H. Jabbari’

ABSTRACT

Daneshian, J. and H. Jabbari. 2009. Effect of limited irrigation and plant density on morphological
characteristics and grain yield in a dwarf sunflower hybrid (CMS26 x R103) as second crop. Iranian Journal of

Crop Science. 10 (40):377-388 (in Persian).

In order to study effects of limited irrigation and plant density on morphological characteristics and seed
yield of a dwarf sunflower hybrid CMS26 x R103, a field experiment was conducted in a spilt plot arrangement
using randomized complete block design with three replications in Seed and Plant Improvement Institute Karaj
in 2005 cropping season. Limited irrigation levels included: irrigation after 50, 100, 150 and 200 millimeter
evaporation from class A pan and plant density levels were 6, 8, 10 and 12 plant m™ that were assigned to main
and sub plots, respectively. Limited irrigation had significant effect on plant height, head diameter, seed yield,
productivity index, seed oil content and oil seed yield, but there was no significant effect on leaf number. Plant
density affected on all characteristics, except of plant height, seed oil content and productivity index. The highest
seed yield of 2726 kg.ha'1 was obtained from irrigation after 50 mm evaporation from class A pan. The highest
seed yields under different irrigation levels were also obtained from 12 plant m™. Results indicated that under
irrigation after 50, 100 and 150 millimeter evaporation from class A pan, maximum seed yield was obtained
from 12 plant m™, however in irrigation after 200 millimeter evaporation from class A pan and 12 plant m? yield

increase was not significant, due mainly to stress severity.

Keywords: Morphological characteristics, Plant density, Productivity index, Seed oil yield and Seed yield.
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