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(CM S-26 x R-103) of sunflower (HelianthusannuusL.)
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Tablel. Mean monthly temperature (°C) in Karaj002 cropping season

g3 als 2 sl e I3 A A oLt
Apri-May  May-June June-July July-August  August-September September-October October-November

Mean of Minimum temperature o (slo3 oSke 14.8 16.2 19.7 20.3 171 11.2 7.3

Mean of maximum temperature Sl slos oSke 27.3 32.6 37.9 38.1 33.1 24.3 15.8

(31,5 e a3 mm ) WWAD (ol o 3 7S wlabe Sl o 453 SSLa Y Uil

Table2. Mean monthly temperature (°C)in Karaj iO&@ropping season

gl als 2 2l e I3 A A oLt
Apri-May  May-June June-July July-August August-September September-October October-November

Mean of Minimum temperature prasien gleo oSk 13.8 15.9 185 19.1 16.5 131 7.5

Mean of maximum temperature .. Sl glos ks 25.7 317 35.7 35.8 324 25.7 16.1
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Table 3. Days to occurrence of development stagielags after planting in 2005 cropping season

Od (gl ol b 318 51 g, sl AL sl S, sl ST P B WL - PPN
Days after planting to star Days after planting to Days after planting to physiological
Planting date .5 ~,6 shape flowering maturity
May 9 EPIERAL) 39 53 123
May30 sl =4 35 44 112
June 20 sla ¥ 32 44 104
July 11 AL 31 45 101

B By | T . L o U oy T J R TRUR WV R\ PR T, g PRE

Table 4. Days to occurrence of development stagielags after planting in 2005 cropping season

Ous (gl o,lim b C3lS 51 gy slias AL sl 5, sl 589 Sty b S 5 55, sl
Planting date <28 %~ 6 Days after planting to star shape Days after planting to flowering Days after planting to physiological maturity
May 9 K-PRESAL) 40 55 124
May30 s =4 36 46 114
June 20 sls 5 ¥ 31 45 102
July 11 EAD 33 47 99
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Table. 5. Analysis of variance for grain yield ayield components in different planting dates arahphg densities

BERTRHEIIRES &ls sldss 3 ails slaws yaals Oy '
4l slaws : : b el
g e b Qi3S s, el als (S do)s "l’ e
s Numberof Numberqf Numperof Nur_nberof Perce'ntage PHISTETINY] s G.raln productivity
@ol3T s 3 Slas . filled grain Unfilled filled of unfilled 1000Grain  weight/ :
e grain/nt . . ) i index
S.0.V. Sae  df Grainyield per head grain/nf grain/nf grains weight head
Year (Y) Ju 1 4050° 3660541.8°  34354.7° 82316.5° 2645000° 1.4 5.4 54.8'° 68.1°
Error (1) (s 6 26862.98  1661478.07 25076.247  38506.78 1526183.48 13.3 352.93 418.15 770.6
Planting date (P) IS R )b 3 197051.3  70929679.6 1193758.6  1579539.5 93551808.5 1512 2477.2 2658.7" 3.8"
Y x P S e x S 3 550" 33782° 2.8 31790.4° 200" 7.4 24.8% 7.9% 24.9°
Error (2) ML 18 910.8 433808.7 4774.3 91795.8 330174.7 225 54.5 16.9 223.4
Plant densities (D) S5 0S15 3 66999.1 522674021  124293.0 1907724.2 34383079.7 170.5" 150.9° 682.8" 58.4°
Y xD Sy 0S5 % Jla 3 58.3°  39257.2° 151.7° 1521.3° 25381.7 0.19* 1.9% 1.2¢ 2.3s
DxP (ST X b 9 1151.3 979604.1 2365.7° 15177.9° 1169095.1 3.1m 23.3% 39.2" 32.7°
Sy
DxPxY X S s x 9 25" 6607.6° 0.76" 6656.2° 14.6° 0.71 11.3° 0.64* 2.1
Sy SIS
Error(3) Ol 72 999.1 170920.8 2449.5 18514.1 143606.1 5.5 65.7 24.1 44.2
* and **: Significant at 5% and 1% probability ldserespectively. o3) 50 Jlaisl b 55 4ls gme s 5 4K 5 F
ns: Non-significant Sls gme 2 NS
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Table 6. Mean comparison of planting datplanting density interaction for different traitssunflower (CMS-26< R-103)
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S 3 JS sl o PHERRIREY &ls,lm 05 » Gb s als

(gr sessals Number b s, 5 Aoy e 5 S pesls
Grain o of Number 1000 4> S Number  Grain e

yield Total unfilled of filled grain Unfilled  offilled yield
(g/m?)  grain No. grain per grain/ weight grains grain/ per head Productivity
per nf m? head (9) (%) m? (9) index

Planting date-is” & ,t

May 9 Cigayl 14 354a 7139% 352b 769a 58.1a 4.6¢ 6787a 40.6a 47.56 a
May30 sls =4 349a 7074a 373b 760a 57.1a 4.9¢ 6701a 40.1a 47.36a
June 20 sls ¥ 263b 5205b 685a 516b 46.5b 12.6b  4520b 30.1b 47.13a
July 11 JEAT 189c 4096¢ 794a 375¢c 39.8¢c 18.9a  3302c 21.5¢ 46.9a
Plant density ,, .5 5

6 plant/nt RPN 4 234d 4357d 280d 680a 52.6a 7.6¢ 4077d 38.9a 48.48a
8 plant/ni [RPSERSTOT N 274c 5494 ¢ 433c 633b 51.9a 9.1b 5062c 34.3b 47.73a
10 plant/rd PSR R 305b 6272b 654b 562c 48.8a 11.8a 5618b 30.6¢ 45.94a
12 plant/rd rp e g3 S \Y 34la 7390a 835a 546¢ 48.3a 12.6a 6554a 28.5¢c 45.72a
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Means, in each column for each factor, followed ibyilar letter(s) are not significantly different tfe 5% probability levels-using Duncan's Multiplarige Test.
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Table7. Mean comparison of planting datplanting density interaction on grain yield arsldbmponents in
sunflower (CMS-26< R-103)
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Treatment s (g 7205 %otal grain Non? Numbtzeroffllled
Grain yield (g/m) / m? grain
6 plant/nf pp S 3 G 5P 293ef 5275de 5150d
8 plant/nd pp s G A 332cd 6630c 6383c
May 9 10 plant/mM  cigs)V s sesoaig) 369b 7641b 7200b
12 plant/m e 6\ 420a 9009a 8416a
6 plant/nf pgp S 3 G 5P 288ef 5231de 5094d
8 plant/nd pp s G A 328cd 6568¢ 6313c
May 30 10 plant/m I x> g 360bc 7556b 7085d
12 plant/m e 6\ 414a 8941a 831la
6 plant/nt pgp S 3 G5 P 201gh 39049 3545g
8 plant/nd pp s G A 260f 4965e 4424¢f
June 20 10 plant/m g PRI 289ef 5484d 4694e
12 plant/m e 6\ 303de 6467¢ 5419d
6 plant/nf pop g3 G 5P 143i 301%h 2519i
8 plant/ni o g > G A 178hi 38159 3127h
July11 10 plant/m S PIETRTR AR 203gh 4407f 3491gh
12 plant/m e e 53 G\ 228g 5142de 4071f
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Means, in each column, followed by at least onedstin common are not significantly different la¢ 6% probability level-

using Duncan's Multiple Range Test.
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Table 8. Correlation coefficients between meastnats of sunflower in different planting datesigsianting densities

S 1 2 3 4 5 6 7
No.  Trait S
1 Grain yield (g/rf) iy jo 3 p ) alss Shae 1
2 Total grain no/ per p e sl JS sl 0.977% 1
3 1000 grain weight (g) Gls,yl3a 05 0.694** 0. 570* 1
4 Number of unfilled grains/ m (payoy) &S g wils sls - -0.196° -0. 42" -0.806* 1
5 Unfilled grains(%) S es,s  -0.654**  -0.516*  -0.982** 0.856** 1
6 Filled grain no./rh @i pdlssle 0.989%  0.986* 0.691**  -0.208° -0.646* 1
7 Filled grain no./head b s palbslas 0.651% 0.514* 0.988*  -0.849** -0.991** 0.642** 1
*and **: Significant at 5% and 1% probability ldserespectively. A3 ) 50 Jlaisl b 55 4ls gme s 5 4K 5
ns: Non-significant S5 gae e NS
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Deter mination of the suitable plant density and planting date for new hybrid
(CMS-26 x R-103) of sunflower (HelianthusannuusL.)

Daneshian, J.,! E. Jamshidi?, A. Ghalavand®. and E. Farrokhi.*

ABSTRACT
Daneshian, J., E. Jamshidi, A. Ghalavand and E. Farrokhi. 2008. Determination of the suitable plant density andhpiey
date for new hybrid (CMS-26< R-103) of sunflower Helianthus annuus L.). Iranian Journal of Crop Sciences.

10(1): 72-87.

In order to determining the suitable planting dael planting density for new hybrid (Cms-26R-103) of
sunflower an experiment was conduct in Karaj, Iran in 2006 2007 cropping seasons, using split plot
arrangement in a complete randomized block desigm four replications. Two factors of planting datefour
levels (9 May, 30 May, 20 June and 11 July) in nats and plant density in four levels (6, 8, 12,plant/m)
in subplots. The results showed that the effegieal on all traits was not significant. Plantingedsignificantly
affected all of measured traits except productivitsiex. The highest grain yield was achieved in tingt
planting date (i.e. 9 May) with 3540 kg/ha. Theufts also showed that the effect of plant densigsw
significant on all traits (p<0.01), except 1000igraveight and productivity index. Interaction ofapting datex
plant density was negligible on all studied traitsept grain yield, total grain no. pef mnd numbeof filled
grain/m?. The first planting date (i.e. 9 May) with 12 pisin? and the latest planting date (i.e. 11 July) with 6
plants/nf produced the highest yield (4200 kg/ha) and ttestleyrain vyield (1430 kg/ha), respectively. The
results revealed that planting dates from 9 May3@oMay with 12 plants per hwere the most suitable

combinations for obtaining the highest grain yiglgunflower new hybrid (CMS-28 R-103).

Keywords: Sunflower, Planting date, Plant density, Graindyi&'ield components

Recived: September 2007

1- Assist. Prof., Seed and Plant Improvement instjitkaraj, Iran.

2- M.Sc. Student, Faculty of Agricultur, The Unisgy of Tarbiat Modares, Tehran, Iran. (Correspogduthor)
3- Associate Prof., Faculty of Agriculture, The Usisity of Tarbiat Modares, Tehran, Iran

4 - Faculty member, Seed and Plant Improvement utstiKaraj, Iran.

AY



