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Effect of Plant Density on Agronomic Characteristics of New Sunflower
Hybrids in Summer Cropping
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Table 1. Analysis of soil sample of experimental farm

Jl
Year
TZORTZY!
Chemical composition bt S5 2011 2012
Organic Carbon (%) S TS s, 103 1.08
Phosphorous (mgkg™) s 2820 370
Potassium (mgkg™) by 718.00 744.0

(e 03 a5 VB (S s 5, S8
amy Lo e SOV
Gl SlagST 5 53 Gib s 03 55
G 6 emlin Lase 013 LT (Laals
IR 05 5 edd Cdys ladils g S 1uy Ui,
b S el sy s YL s
Sge s S Lol 6y oS5 515
Laalls 055 4z 53 5 ol adls 4y (6 i 5
OLSen 5 5155 M5 andllas 3.l oo 28
sl 58 L -5 (Gholinejad et al., 2009)
AL s a0 0l ST a5 oS3
o aSlayle O3y op iae 45 ok o il
www\)a.@\s&ddﬁg\jcﬁjﬁ
FYL laoST 5 5 4l Hlon 055 0o S
Laaslo jo L lda g S 0,555 05 g S &
F 55 palS 5 GLidles ;8w o Sl I3
;\Mgﬁcbw;yts;\w:u@\?
YU slagST 5 3 miis 035 YU 5 (2 E
3 d\i:_w:; ol aallls j5 S esls Loy
(Emami Bistgani et al., 2014) o/, aa
A (ST o st 3 e L
23S ady dilen el Cows 4 Ols KT

Yo

A5y S Jralse Sl sl s, YL
Ao s Sl idi 55 5 (gHE 3l g O soen
Gk s asles LS lapll 5 oG,
Sy b4 b e el
e b bs (Miller and Fick, 1978)
e Jlse SU G i oS
pU S 53,8 (e 515 65 oS5 0 e
5 g adlllas p3 ol S sl se
kb (6,80 sy Al (YN F) ) ganl
S0 Gy o laas e dlob Ll cill gb
LGk A oodls Gob b 1 s)lagne
Sosls glacns, o law s dlolb ials
Sl talS doys Y /P e Sl VY 4 VA
b g a5y (S5 SRl L b s S
el ol )58 NS 5 e dises L
«Gholinezhad et 2009)
2008

al.,

¢Hasani Jabbarlo et al.,

Jl» 05 (Zaffaroni and Schneiter, 1991
4S5 g 5 Shas g sl 51 s (S 4l
MR as oS5 80 Lo s)lagme b
Bl palS S oS5 RISl 5 s 8

t{szﬁjguﬁ/\rf\ﬁ):ub)\j_hojj



WA Ul o) o)led YT o “ 30 9 g8 (£ 1034 dloxa”

WA 5T ol gladle 53 o8 LT edlul Slidos oK ol Loyl 5 Y J gt
Table 2. Climatic conditions of Islamabad-e-Gharb Research Station in 2011 and 2012 cropping seasons

1¥4. 14
2011 2012
Les Lo
Temperature (°C) S8,k Temperature (°C) Sk
" L e A Jol Precipitation =5 Al Jol Precipitation

Month Mean Maximum  Minimum (mm) Mean  Maximum  Minimum (mm)
March - April >s2 106 18.5 3.1 59.2 10.0 18.1 2.5 59.1
April - May eyl 145 215 7.9 76.1 17.1 26.5 7.5 3.0
May - June s> 215 315 10.5 0.0 22.7 32.1 12.3 0.4
June - July » 265 36.6 15.2 0.3 25.7 35.2 15.2 5.4
July - August sl 274 37.7 16.3 0.0 28.1 37.6 16.9 0.0
August - September o As 229 33.1 12.1 0.0 24.2 34.1 13.3 0.0
September - October & 167 26.8 6.5 0.3 19.1 28.8 8.7 0.1
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Table 3. Combined analysis of variance (mean of squares) of agronomic traits of new sunflower hybrids as affected by plant density

Sl o e
Mean of Squares
s &ls sldss s e ) s G sy sldes s Shese

s &b b s §ls e Sl Sy 6l S5 S 4l

>0l Head Seed 1000 Harvest Plant Stem Days to Seed
S.0.V. Sk wle gf diameter  per head  seed weight index height ~ diameter  physiologic maturity yield
Year (Y) Je g 30.6™ 500" 4.4 46.8™  385.0™ 30.6™ 10.7"™ 651226"
Rep(Y) J =151, 6 0.4 4834 6.9 9.1 4.8 0.4 0.1 158561
Plant (PD) Density S5 3 9097 787356"  1058.17 135.1™ 1298.67  90.9” 77.2" 15266123"
Genotype (G) s 3 24.6™ 185026 337.2" 54.7"  3165.8" 246" 1531.7" 2144615"
Y x PD $peSiixdl 3 0.6™ 7787™ 8.1"™ 26.7 80.6™ 0.6™ 1.1 626874
Y xG S5 J 3 1.0™ 19687" 3.7m™ 31.3" 157.6™ 1.0" 35" 306516
PD x G SEXS1s 9 0.6™ 22439™ 748" 156~ 193.9™ 0.6™ 0.6™ 143449™
Y xPDx G CEEIXSIEX L9 04" 15568"™ 6.8 6.0 937" 0.4" 0.5 52969"™
Error olzil 90 0.2 15734 "™ 5.8 7.0 9.1 0.19 0.1 113534
CV.% RO U W 3.0 13.8 4.0 75 1.8 3.0 0.3 8

VAR JL¢>|CE.~); BIEYEEVIP IS COEE U S YRSl PR |
ns, * and **: Not significant, significant at 5% and 1% levels of probability, respectively

Yv



Caliien 455 Slag ST 3 55 013 KT o (slacs on Slio Al 53 o Sola =F s
Table 4. Two years mean of agronomic traits of new sunflower hybrids in different plant densities

A% Jlo ) ojled FF-Y W “ 508 g Jl@ (£1054 doxe”

b ks 4l slaw 4l 58 05 oels Sy gl Bl ks G 5y aldes 3 Shese
Gb s 5P 558 S «ls
~ Head Seed 1000 Harvest  Plant Stem Days to_ Seed
s diameter (cm)  perhead  seed weight index height diameter physiologic Klel_d1
Treatfnent ) (cm) (mm) maturity (kgh™)
Plant density (plantm™)
14 13.3 746 52.9 38.2 1735 12.9 91.6 5167
12 14.1 825 59.3 355 166.5 14.1 92.9 4550
10 14.8 948 63.5 33.6 1632 154 94.1 4043
8 15.6 1106 66.0 34.2 158.3 16.8 95.2 3555
Lsb (P <£0.05) 0.7 106 34 6.2 10.8 0.9 1.2 955
Genotyﬁe
Farrokh 13.6 807.8 58.5 358 1584 13.7 88.2 4128
SHF81-90 15.1 922.1 63.8 34.9 170.2 15.6 96.9 4447
Ghasem 13.5 902.6 56.9 37.0 156.0 14.4 87.2 4102
Barzegar 15.6 992.2 62.4 339 1771 15.5 101.5 4638
Lsb (P <£0.05) 1.0 169.3 2.3 6.7 15.1 1.2 2.3 667
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Table 5. 1000 seed weight of new sunflower hybrids in different plant densities

B 3 K g 0SS Ol ST (slaty o ls Sl 05
Plant density/m®  Sunflower hybrids 1000 seed weight (g)
Farrokh 53.62
14 SHF81-90 54.97
Ghasem 45.23
Barzegar 57.63
Farrokh 55.74
12 SHF81-90 65.43
Ghasem 53.62
Barzegar 62.55
Farrokh 62.08
10 SHF81-90 65.69
Ghasem 62.06
Barzegar 64.01
Farrokh 62.69
8 SHF81-90 69.26
Ghasem 66.71
Barzegar 65.51
LSD (P <£0.05) 6.8
VL 3, e 5l oLl 3550 s un il gy 55T WS s 5l o
BE7) U R P S WV R IO P LS P 3y Sl ea o y> .l Bolee i AL
g oslatal y pos pl Sl alie oSl 9| VP EFCIV L SV URGSW A B gy

References

Abassi, H., Seyed Sharifi, R., and Visani, V. 2011. Effect of different level of nitrogen
and plant density on yield and some morphologic characteristics of sunflower
varieties. Journal of Science and Biotechnology of Modares University 2(1): 67-76
(in Persian).

Babaei Aghdam, J., Abdi, M., Seifzadeh, S., and Khiavi, M. 2009. Effects of
different levels of nitrogen and plant density on yield and yield components of
sunflower, Azargol cultivar in Takestan region. Journal of New Agricultural Science
14: 1-12 (in Persian).

Daneshian, J., and Jabbari, H. 2009. Effect of limited irrigation and plant density on
morphological characteristics and grainyield in a dwarf sunflower hybrid (CM26 x
R103) as second crop. Iranian Journal of Crop Sciences 10 (40): 377-388 (in

Persian).

fY



el Gl s 215 Do s AU (ST

Daneshian, J., Jamshidi, E., Ghalavand, A., and Farrokhi, E. 2008. Determination
of the suitable plant density and planting date for new hybrid (CMS-26xR103) of
sunflower (Helianthus annuus L.). Iranian Journal of Crop Sciences 1: 72-78 (in
Persian).

Diepenbrock, W., Long, M., and Feil, B. 2001. Yield and quality of sunflower as
affected by row orientation, row spacing and plant density. Australian Journal of
Agricultural Research 52: 29-36.

Emami Bistgani, Z., Siadat, S. A., Bakhshandeh, A., Alami, K., and Shiresmaeli,
Gh. 2014. Efect of plant density on yield and agronomic traits of new cultivars of
sunflower. Agronomy Journal (Pajouhesh va Sazandegi) 103: 69-75 (in Persian).

Esechie, H. A., Elias, S., Rodriguez, V., and Al-Asmi, H. S. 1996. Response of
sunflower (Helianthus annuus) to planting pattern and population density in a desert
climate. Journal of Agricultural Science 126: 455-461.

Ghalandari, R., Rahimzadehkhoei, F., Toorchi, M., and Behtari, B. 2011. Effect of
plant density on morphological trait and yield in three sunflower hybrids as second
cropping. Journal of Research in Crop Sciences 2 (7): 37-48.

Gholinejad, E., Aeenehband, A., Hasanzade Ghorttappe, A., Barnoosi, I., and
Rezaei, H. 2009. Evaluation of effective drought stress on yield, yield components
and harvest index of sunflower hybrid Iroflor at different levels of nitrogen and plant
population in Urmieh climate conditions. Journal of Plant Production 16 (3): 1-27 (in
Persian).

Goskoy, A. T., Turan, Z. M., and Acikgoz, E. 1998. Effect of planting date and plant
population on seed and oil yield and Plant characteristics in sunflower (Helianthus
annus L.). Food and Agriculture Organization of the United Nations 21(28): 107-
115.

Gubbels, G. H., and Dedio, W. 1988. Response of sunflower hybrids to row spacing.
Canadian Journal of Plant Science 68 (4): 1125-1127.

Hasani Jabbarlo, Kh., Roshdi, M., Ghaffari, M., and Valilo, R.2008. Study of plant
density and arrangement effect on yieldand its components of two sunflower
genotypes (Ksc43/128 and Lakumka) in Khoy region. Journal of Research in Crop
Science 1: 99-107 (in Persian).

Fr



WAZ Ul ) o led FT-Y e “ 9y 9 g5 (81034 dlxe”

Holt, N. W., and Campbell, S. J. 1984. Effect of plant density on the agronomic
performance of sunflower on dryland. Canadian Journal of Plant Science 64: 599-
605.

Hu, J., Sieler, G., and Kole, C. 2010. Genetics, Genomics and Breeding of sunflower.
CRC Press, Enfield, New Hampshire, UK.

Ibrahim, M. 2012. Response of some sunflower hybrids to different levels of plant
density. APCBEE Procedia 4: 175-182.

Jamshidi, E., Ghalavand, A., and Daneshian, J. 2007. Effects of defoliation at
anthesis on grain yield and its components in sunflower (Helianthus annus L.)in
different levels of plant density and sowing date. Iranian Journal of Crop Sciences 9
(1): 32-44 (in Persian).

Khajepour, M. R. 2007. Industrial Crops. Isfahan University of Technology, Isfahan,
Iran. 571 pp. (in Persian).

Meys, P. 1999. Effects of nitrogen rates and plant spacing on sunflower seed yields and
other characteristics. Agronomy Journal 63: 137-138.

Miller, J. F., and Fick, G. N. 1978. Influence of plant population on performance of
sunflower hybrids. Canadian Journal of Plant Science 58: 597-600.

Narval, S. S., and Malik, D. S. 1985 . Response of sunflower cultivars to plant density
and nitrogen. Journal of Agricultural Science 104 : 95-97.

Poursakhy, N., and Khajehpour, M. 2014. Effect of planting pattern and plant density
on growth and yield of sunAower (Hisun-36 hybrid). Agronomy Journal (Pajouhesh
va Sazandegi) 104: 54-61 (in Persian).

Robinson, R. G. 1978. Production and culture. In: Carter, J. F. (ed.). Sunflower Science
and Technology. American Society of Agronomy, Madison, Wisconson, USA.

Robinson, R. G., Ford, J. H., Lueschen, W. E., Rabas, D. L., Smith, L. J., Warnes,
D. D., and Wiersma, J. V. 1980. Response of sunflower to plant population.
Agronomy Journal 72: 869- 871.

Samiei, B., Pirdashti, H., Fallahi, H. A., and Noorirad Dooji, A. M. 2010. Effect of
plant density on yield and yield components of sunflower hybrids under dry land
conditions. Proceedings of the 11th Iranian Crop Science Congress, 24-26 July,

Tehran, Iran, Volume 1, Crop Production, p. 166 (in Persian).

¥F



el Gl s 215 Do s AU (ST

Schneiter, A. A., and Miller, J. E. 1981. Description of sunflower growth stages. Crop
Science 21: 401-403.

Sedghi, M., Seyed Sharifi, R., Namvar, A., Khandan-e Bejandi, T., and Molaei, P.
2008. Response of sunflower yield and grain filling period to plant density and weed
interference. Research Journal of Biological Sciences 3(9): 1048-1053 (in Persian).

Seyed Sharifi, R., and Abassi, H. 2014. Study of various levels of nitrogen fertilizer
and plant density on grain yield, rate and effective grain filling period of sunflower
(Helianthus annus L.) cultivars in Ardabil region. Journal of Plant Research 27 (2):
228-242 (in Persian).

Suzer, S. 2010. Effects of nitrogen and plant density on dwarf sunflower hybrids. Helia
33 (57): 207-214.

Taghavi, D., Habibi, D., Mohebati, M., and Valadiani, A. 2009. Effects of plant
density on yield components of two sunflower cultivars (Helianthus annus).
Agronomy and Plant Breeding Journal 4 (2): 57-65 (in Persian).

Tanimu, B., and Ado, S. C. 1988. Relationships between yield components in forty
populations of sunflower. Helia 11: 17-20.

Zaffaroni, E., and Schneiter, A. A. 1989. Water use efficiency and light interception
of semi-dwarf and standard height sunflower hybrids in different row engagements.
Agronomy Journal 81: 831-836.

Zaffaroni, E., and Schneiter, A. A. 1991. Sunflower production as influenced by plant
type. Agronomy Journal 83: 113-118.

Yo



