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Effects of plant density on yield and agronomic traits of
sunflower cv. Armavirsky under dryland condition in Maragheh
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Table 1. Comparison of different mean for interaction effect distance row (A) distance plant (B) in 1998

Sl 5 <5 gl RA PEI 5oy dldas BESEIReY &l sluws BEYSST) 415 5 Slas
AxB JavL\fU ;v\:.»)l: Gb s &ls

Interaction Plant height Head diameter ~ Stem diameter ~ Days to Days to Seeds TKW Grain yield

effect A x B (cm) (cm) (mm) flowering maturity per head (g) (kg/ha)
Al Bl 458 53 6.4 73 110 134.3 28.33 210
Al B2 58.3 6.8 7.9 80 109.3 2453 29.7 513.7
Al B3 68.5 8.1 8.6 81.3 110.3 226 273 480.7
Al B4 66.8 7.3 8.8 80.7 108.3 112.7 26.7 250.9
A2 Bl 71.4 7.5 8.2 80.3 111.3 199.7 31 429.3
A2 B2 67.6 8.6 8.1 78.7 109.7 173.7 29 350
A2 B3 74.9 7.8 9.8 80.7 110 237.7 30.3 330
A2 B4 68.23 7.2 8.8 81.3 110.3 129.3 28.3 184

A and A; are 40 and 60 cm row distances respectively.

B,, B, B3 and By are 20, 25, 30 and 35 c¢m plant distances respectively.
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Table 2. Comparison of different mean for interaction effect distance row (A)* distance plant (B) in 1999

ez 31 G gl b s Sl ki S Sl S Sl Shaslas e 0 s 5 Sles
AxB 6»41?\: ;.1:.«')13 Gk o &l
Interaction  Plant height Head diameter  Stem diameter ~ Days to Days to Seeds TKW  Grain yield
effect Ax B (cm) (cm) (mm) flowering  maturity  per head (g) (kg/ha)
AlBI 69.3 53 9 84.7 115.3 115 35 3254
Al B2 78.7 53 10 87.7 118.3 99.3 28.7 3333
Al B3 77.3 6.7 10.7 87.7 118.3 187.3 37 483.7
Al B4 75.7 7 11 81 114.3 221.7 31.7 381.7
A2 Bl 74.3 6 9 83 113.3 142 33.7 345.7
A2 B2 68.3 6.7 10 87.7 117.7 248.3 253 356.7
A2 B3 76.3 7 11.7 85 115.3 192.7 37.7 341
A2 B4 90 7.3 10.3 81 114 148 36.3 223
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Table 3. Commbined analysis of variance of distance between row and plants on agronomic traits
G plis) b s il s Sy slaas G 5y slaes &l slaw BTST s Slas
Plant Head Stem A S b s «ls «ls
S.0. V. Sl lie df height diameter diameter Days to Days to Seeds per TKW rain
(cm) (cm) (m m) flowering  maturity head (2) yield
(kg/ha)
Y o 1 18008 n* 441" 336 420 6580 374 61427
Error oLzl 4 438 0.208 7.2 74.2 225 25615 12.2 49611.4
A Cas,y dols 1 690.1 7.5 2.1 0.19 1.3 2821 56.3 33022.5
Yx A Carsy dhols x Jlu 1 114.1 0.188 1.3 17.5 16.3 * 21420 48 4543.5
B Gydot 3 366.8 391 10.6" 377" 103° % 46207 " 525" 54002
Y« B Gydobxde 3 17.7 1.41 0.14 374 135" 36236" 88.7 574492
AxB G Aol x L,y dols 3 128.3 20.2 1.14 11.2 32 11168 30.7 42455
YxAxB & palolix (a3 yakoix Jlu 3 205.8 0.799 0.39 15.9 0.72 12086 38.4 92930.4
Error ozl 28 254.7 2.94 33 10.4 1.3 11486 27.5 56428.8
C.V.% Sl 22.36 24.89 19.81 3.93 1.01 14.15 17.28 16.41
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Table 4. Comparison of different mean in different distance between rows

o alols &) s s 5o sldws 5o sldws &l sl 059 s Shes
Bl gl G, e ab @l gy Sy b 3k s FNEN s

Distance Plant Head Stem Days to Days to Seeds TKW Grain

between rows height diameter diameter  flowering  maturity per (2) yield

(cm) (cm) (cm) (mm) head (kg/ha)

40 67.58 6.5 9.04 82 113.04 188.67 2929 37245

60 75.17 7.29 9.46 82.13 115.83 173.33 3146 320.54
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Table 5. Comparison of different mean in different distance between plants on rows
Sy a5 alols gl B B3 390 3 BISELE @l sldas 3] > Shes
3, S G <l A6 S b Sk oo als )l «ls
Distance Plant Head Stem Days to Days to Seeds per Grain
between plants height diameter  diameter  flowering  maturity head TKW (g) yield
(cm) (cm) (cm) (mm) (kg/ha)
20 65.17 6.08 8.08 80.25 112.5 143.8 29.5 327.67
25 68.33 6.92 8.92 83.5 113.8 190.3 28.17 388.5
30 76.75 7.33 10.17 83.67 113.5 264.6 33.08 408.83
35 75.25 7.25 9.83 80.83 111.8 125.3 30.75 259.92
LSD 57 - - 1.53 - - - 4.389 -

G Aol L s Sl G5 s 41
AL 0)Ls3 5, e ¢ el ¥l i 4 ad s
GRIPIL  metle T sy on Aol 55 b
Sl s s, Shes (s (S5 55 Ly o Aol
23 b sld LS 51 sl ralST sl S el o
)JU‘J)‘M}&#M}QSQ‘&»J}-‘}
3 g o3 Ol G
s Ly G il s bl 2 (IS sk
Sl me OV Cadien slajles 457l
2 sy it & M (LI 5 s 5 Sas
Csby iy SUD 51 (6,8 ol 5 b e 5 Olps
(S5 G5 5 nd Gk NS o oo
sy ol il TL LS 5 4, VNS

O Ao X (s e dlolh Llate Of T e s

s e anllle 5,50 Dlie 95, (Vi) Lawi s
0 5 S EAYIY s Slas ot 25205 ol b Lol 355
0 sy o dbol) abs Hles 4o by e IS o
ol Yo sy () 00 45 o alolb X zeil
5525 4S8 das e Ol Jgd opl (1 JSK8) Sl 3 g
J:.;_ﬁcq_kswdu,u::ﬁu“)_ﬁ@); Yy
058 5 G=b s sy sluas j3 Vsl s 4 51 5L
Joda ol 534S Hsb Olan .l 03 5 alls Hl 5
Sl fr Causy s dlolb j3 355 e db>de
Aty 555 Shes ¢ el Vo G 6 g w deolb 2ol 53
¢S5 A kel Oles 48T UL e 5131 55 e
LS sy ks O K3 sl w5 LS

L



T ) Do s 55 g d s oS5 S

Table 6. Comparison of different mean for interaction effect of distance row (A) distance plant(B),

Maragheh 1998-1999

S 3] s s Sy slde Sy slAe &5 slaw 038 5 Ses
ol e o Sl A Sy b b s Gls e s
AxB Plant Head Stem Days to Days to Seeds per TKW Grain yield

Interaction height diameter diameter  flowering maturity head (2) (kg/ha)
effect AxB (cm) (cm) (mm)
Al Bl 57.5 533 7.67 78.83 112.7 123 26.67 267.8
Al B2 68.67 6.17 8.83 83.83 113.8 173.7 29.17 423.5
A1 B3 72.83 7.33 9.67 84.5 114.3 299.2 32.17 482.2
Al B4 71.33 7.17 10 80.83 111.3 158.8 29.17 316.3
A2 B1 72.83 6.83 8.5 81.67 112.3 164.7 32.33 387.5
A2 B2 68 7.68 9 83.17 113.7 206.8 27.17 353.5
A2 B3 80.67 7.33 10.67 82.83 112.7 230 34 3355
A2 B4 79.17 7.33 9.67 80.83 112.2 91.83 32.33 203.5
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Fig. 1. Interaction effects of row distance x Plant distance on seed yield of sunflower

In dry farming condition-Maragheh
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