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Effect of planting methods and plant density on grain yield and agronomic

characteristics of sunflower (Helianthus annuus L.) under rainfed conditions
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Tablel. Chemical and physical characteristics of soil of experimental field

Chemical and physical characteristics wlanis K5 Slao guast Arjllh:)j;nt
Clay (%) (As33) o) 48
Silt (%) (Ao 33) S 44
Sand (%) (Ao y3) o 8
Available potassium (mg.kg™") (05 AS 5305 o) s J6 ol 535
Available phosphorus(mg.kg™) (5 AS 5305 o) o s J6 i 7.4
Organic carbon (%) (Ao ,) JT oS 0.66
Total neutralized materials (heo 33) o g i 3l 5o 5
pH ST 7.65
EC (ds.m™) (o gt oot 3 503) (S S Cylta ol 0.42
Saturation moisture (%) (Ao 3) gl sy 62
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Table 2. Precipitation rate in 2000 and 2002
Ju e OLT 3T s e Ml s Cdgusyl slss S i e

year Oct. Nov. Dec. Jan. Feb. Mar.

Apr. May Jun. Jul. Aug. Totad

2000 22 362 275 220 408 199
2002 54 384 330 605 347 340

62.7 53.0 0.0 0.4 0.0 2647
94.6 77.8 3.8 0.0 0.0 3822
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Table 3. Combined analysis of variance for planting method and plant density effects on yield and agronomic traits of sunflower in rainfed condition

MS) Sl o Sk
b s a8 sl PN e 5 &g 3ldes
S (¢} \Y% 5 e ©313T 4z o 4ls 5 Slas Sy gl 4L a3 Head Number of 1000 grain o
df Grain yield Plant height Stem diameter diameter leaves weight Plant.m™
Y e a r Ju 1 4944042.18"° 18065.3 ** 169.1 """ 481.9 "% 3 .20 753.0 """ 0.18 "%
E r r o r ( a ) @) s 6 17557.82 1 2 0 . 6 9 . 4 2 . 5 14.76 12 .72 -
Planting method B8 iy 1 146191.68 " 466 .2 * 12.50 "% 28.9 """ 18.2 . 516.9 " 8.28 "
Year * planting method sl gy x Jl 1 39847.68 " 490.2 * 17.64 "~ 28.9 " 18.2 " 190.3 -
E r r o r ( b ) b) = 6 18531.13 7 8 . 2 2 . 5 3 2 .6 7 1.55 3 . 1 0.158
S e e d roa t e Sy oS1s 2 16073.31 "% 214.9 ns 6 .89 "~ 26.22 "% 0.23 " 96.2 " 30.26 "7
Year x plant density 5 5 oS %Il 2 7854.43 " 30.7 ns 0.70 "° 6.22 " 1.90"™ 22.16 -
Planting method x plant density 650515 % CBE B, 2 10939.18" 91 .7 ns 0.19 ™% 7.17 "7 1.85" 12.73 " 0.02 "°
Year x planting method x plant density 55 oS iy xdla 2 15708.06 " 15.8 ns 0.24 "% 3.61 "% 3.92 " 11.4 "° -
E r r 0 r ©Ls 2 4 7329 .33 48 6 1 9 1 0 5 5 1 .05 4 7.0 1 9
C.V (%) (o 33) S ks s 1 7 . 8 7 2 9 7 7 0 3 . 1 6 2 8 6
ns: Non- significant Sl sxe 51DS
*

*, #% Significant at 5% and 1% probability levels respectively
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Table4. Analysis of variance for planting method and plant density effects on sunflower yield in rainfed condition in first and second year (2000 and 2002)

MS) Sl o Sole

3037 4y A% \FAN
s o v g df 2000 2002
B 1 o c k &S5l 3 5060 "°* 30055 "°
Planting method - ) 1 16695 * 169344 "°
E r r o r (a) L= 3 9 1 5 36 1 4 7
plant density oSy 2 1034 "° 22894 "°
Planting method * plant density WS Bl i, 2 4 49 TS 283 nos
E r r o r JSks 1 21 8 1 3 1 2 8 4 5
C.V (%) (4 y) Ol id 2 1 4 1 4

ns: Non- significant I3 gme b 1S

*, *%*: Significant at 5% and 1% probability levels respectively
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Table 5. Planting method effect on sunflower agronomic traits in rainfed condition
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ls 5 Shes 5 g gli ! &l 3 b ks NI GANRE, e 3 4 g 3l
Ju s sy Grain yield  Plant height Stem dimeter Head dimeter No. leaf. Glsy58 05 o
year Planting method (kg.ha™) (cm) (mm) (cm) Plant’ 1000 grain weight(g) Plant.m™
'y M1 186 77.4 12.7 7.4 33.1 25.35 -
2000 M2 134 77.6 124 7.4 32.8 36.23 -
LSD (5%) 39.3 1.4 0.56 0.44 1.7 2.57 -
Al M1 879.5 110.2 15.1 12.2 33.9 37.6 5.7
2002 M2 745 122.8 17.3 14.6 314 42.7 4.5
LSD(5%) 247 16.18 2.87 2.97 1.52 1.96 0.94
ey ke M1 533 94 139 9.9 33.6 31.47 5.7
(Avg.) M2 439 100.2 14.9 11 32.1 39.47 4.5
(Seed broadcasting + disk) ¢S5 + il cws ,3=M2 5 (Mechanized planting) o ;515 i85 =M1
.u-,sct,,awu,;mist:ﬁwu..;gﬁ@ﬁdu,zéwwbt,&awq;p:*
23 a3 0l ST el)5 Slhwo p 455 oSV 5 ol J51-F st
Table 6.Plant density effect on sunflower agronomic traits in rainfed condition
4153 Shas 5 gli ! 5l s b s S g 558 slams &ls,l58 05 a5 &g sldad
Ju Sy oS5 Grain yield  Plant height Stem diameter Head diameter No. leaf 1000 grain weight e
year Plant density (kg.ha™) (cm) (mm) (cm) Plant™ (2) Plant.m™
P1 166 75.2 11.9 7 33 29.66 -
'y P2 147 74.9 124 7.2 329 30.36 -
(2000) P3 167 82.3 13.3 8.1 329 32.35 -
LSD (5%) 46.4 5.7 0.75 0.5 0.7 1.19 -
LSD (5%) 46.4 5.7 0.75 0.5 0.7 1.19
Pl 799 112 15.5 12.2 33.1 37 7.3
YA P2 776 116 16.4 13.2 32.6 39.9 4.7
(2002) P3 862 120 16.7 14.8 32.3 43.5 3.4
LSD (5%) 123.5 9.1 2.0 1.05 1.4 3.11 0.67
Jps oS Pl 483 94.1 13.7 9.6 33 33.35 7.3
(Avgi) : P2 461 95.9 14.4 10.2 32.8 35.13 4.7
P3 514 101.2 15 11.4 327 37.93 34
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Table 6. Planting method and plant density interaction effect on sunflower agronomic traits in rainfed condition

éfﬁzl.b;
$las Slos &g g5 | @l a3 b s Gy Gls,038 Ojs
Ju G oSl x cslS i, Grain yield  Plant %eight Stem diameter Head diameter ~ No.leaf 1000 grain weight s e 3G g
year Planting method xPlant density (kg.ha™h) (cm) (mm) (cm) Plant™ (2) lant.m
MIP1 189 76.7 12 7.1 329 23.79 -
MI1P2 182 74 12.6 7.2 334 24.84 -
MI1P3 188 81.5 134 8 329 27.42 -
Ve M2P1 144 73.8 11.8 6.8 33.1 35.53 -
(2000)
M2P2 112 75.8 12.1 7.1 32.5 35.88 -
M2P3 145 83.1 13.2 8.2 329 37.28 -
LSD5% 586 6.6 0.93 0.67 1.6 2.42 -
MIP1 860 109.6 14.4 11.3 33.6 33.60 7.9
MI1P2 843 110.3 15.1 12.3 33.8 37 5.2
MIP3 935 110.6 15.9 13 343 42.20 4.1
AL M2P1 738 115.4 16.6 13.1 3255 40.50 6.6
(2002) M2P2 708 123.5 17.8 14.1 314 42.80 4.2
M2P3 789 129.5 17.6 16.5 30.3 44.80 2.8
LSD5% 235 15.6 3.0 2.7 1.9 3.77 0.64
MIPI 524 93.7 13.2 9.3 333 28.68 7.9
s Sk MI1P2 512 92.1 13.7 9.8 33.6 30.90 52
(Avg) MI1P3 s6 96.1 14.6 10.5 33.7 34.83 4.1
M2P1 441 94.6 14.2 10.0 32.8 38.02 6.6
M2P2 410 99.7 15.0 10.6 32.0 39.37 42
M2P3 467 106.3 15.4 12.4 31.6 41.03 2.8
255 plonil o 33 5 80le gl 555 eilonte Sl 3 (sl bl Sl 4 a5 b
(Mechanized planting) » ;5K <28 =M,
P1=83000, P2=55000, P3=42000 plant.ha™' (Seed broad carting + dsik) ¢S + 5L cws L4 =M,
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Effect of planting methods and plant density on grain yield and agronomic

characteristics of sunflower (Helianthus annuus 1..) under rainfed conditions
Rahimzadeh', R. and T. Najafi Mirak’

ABSTRACT

R. Rahimzadeh and T. Najafi Mirak. 2009. Effect of planting methods and plant density on grain yield and
agronomic characteristics of sunflower under rainfed conditions. Iranian Journal of Crop Sciences. 11 (2): 123-135

(In Persian).

In order to study the effects of planting methods and plant density on sunflower grain yeild, a field
experiment was conducted in the Dryland Agricultural Research Institute (DARI), Margheh, Iran, in 2000 and
2002 cropping seasons. This experiment was carried out, with two factors, in a split arrangement using
Randomized Complete Blocks Design with four replications. Planting methods were assigned to mian plots and
included planting with planter with 60 cm row spacing and broadcast + disk harrow (control). Plant densities
included, 83000, 55000 and 42000 plant.ha” and were randomized in sub-plots. Grain yield, plant height, stem
diameter, head diameter, leaf number/plant, plant per square meter (plant.m?) and 1000 grain weight were
measured. Ccombined analysis of variance showed that the effect of planting methods was significant (P<0.05)
on grain yield, plant height and leaf numbers. The effect of planting methods on plant.m™, head diameter and
1000 grain weight was highly significant (P<0.01). Mechanized planting method (average 536 kgha™) had the
highest grain yield. Plant density had highly significant effect (P<0.01) on head diameter, plant.m™ and 1000
grain weight. Stem diameter was also significantly affected (P<0.05) by plant density. However, the effect of
plant density on grain yield was not significant. Decreasing plant density increased head diameter, stem diameter
and 1000 grain weight.. Planting method x plant density interaction was significant on head diameter. It is
concluded that mechanized planting method could be recommended for sunflower crop under dryland conditions

in Maragheh region.

Key words: Dryland, Grain yield, Plant density, Planting method and Sunflower.
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