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Effect of planting pattern and plant density of maize (Zea mays L.) on the
morpho-physiological characteristics and growth indices of maize and redroot

pigweed (Amaranthus retroflexus L.) under competition conditions
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Table 1. Analysis of variance for plant characteristics of maize in planting pattern and plant density treatments in competition with red root pigweed

MS) Do o S
35T 4y &l 5 Shes S5 3 Shas Sl pasls sy 53 4l sl I s Ly slaws Gl 58 05 I s 4ils slaw g 5 I sl I ks
S.0.V. e e d.f Grain yield Biological yield Harvest index No. grain.row’ No. row.ear”! 1000 kernel weight No. grain.car’ No. ear.plant” Ear diameter
Block o 2 35756856.21 38201988.47" 235.62" 4.40™ 10.23" 16.71.59™ 15503.90" 0.0340™ 0.2584"
Planting pattern(P) s T 2 193403.59 53803.23 0.0481 0.22 0.070 6.909 15.17 0.2125 0.038
Error, AT 4 2109.99 180610.49 0.8209 1.100 0.157 3.77 8.85 0.0399 0.0261
Plant density (D) Sy aSTy 4 23165338.93" 24370987.41" 164.847" 28.98™ 223" 2063.42" 2319.43" 0.0554" 0.2955"
P~xD SIS 5T x4y oS5 8 1970199.77" 1804527.53" 10.879™ 4.59™ 0.401°" 125.51™ 290.73" 0.0468 ™ 0.0110™
Errory, o sl 24 317248.9 338703.6 2.613 0.75 0.094 31.85 14.79 0.0585 0.05007
C.V (%) S 5.92 3.32 3.016 2.69 2.32 2.57 0.94 21.06 6.801
ns: Not significant s gne NS
*and **: Significant at 5% and 1% probability levels, respectively Ao y3 68 5 gy el 7 shaw 3 s e o5 @Dk

f}@)wﬁﬁCUJJAwb@u)%‘ﬁ)-’“}’g‘jéu)uﬁ:“)-’4-"‘_-’)&CM””KLS}Q‘)-’Q)-’@L;QWU:—{‘L:‘WUL‘_Y d}-b'

Table 2. Mean comparison of plant characteristics of maize in single row planting pattern in plant density treatments in competition with red root pigweed

S 0S15 6l s Sles 5P sm 5 Shes Cals ety Gls 458 055 I ks
Plant density Grain yield Biological yield Harvest index Gy 3 4l sl I 53 sy sl 1000 kernel weight I s @il sl S0 55 I sl Ear diameter

(Plant.m) (kg.ha!) (kg.ha!) (%) No. grain.row No. row.ear’ (2) No. grain.ear” No. ear.plant™ (cm)
5.33 6898.4c 14872.2¢ 46.3 dc 29.1b 11.9b 198.2b 366.6b 1.2a 3.1a
6.66 6712.3¢c 14691.6¢ 45.6d 27.9¢ 12.2ab 196.2b 366.7b 1.1a 3.0b
8.33 7499.9bc 15481.2bc 48.4c 30.1b 12.3ab 201.2b 368.3b 1.0a 3.1a
9.52 8299.2b 16283.3b 50.9b 30.3b 12.3ab 221.0a 379.1a 1.2a 3.1a
11.11 9544.5a 17533.8a 58.3a 33.5a 12.7a 223.2a 381.5a 1.1a 3.1a

L, g yls gae gl M)D@JL):?ICEMJJ ﬁl:d\ulakb}aJTwLﬂlﬁcm SS e oy - L;bl:«f‘sll.a&”ii\.f Ot A )3
Mean in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test
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Table 3. Mean comparison of plant characteristics of maize in common twin- row planting pattern in plant density treatments in competition with red root pigweed

S ls s Sles S5 s Shes Al p pasls als ol 055 I i
Plant density Grain yield Biological yield Harvest index sy s 4l sl I s sy sl 1000 kernel weight I 3 @l sl &5 53 I sl Ear diameter

(Plant.m?) (kg.ha!) (kg.ha!) (%) No. grain.row” No. row.ear’’ (g) No. grain.car” No. ear.plant” (cm)
5.33 8217.9b 16198.4b 50.6b 31.9b 12.6b 202.6¢ 395.3d 1.3a 3.1a
6.66 8871.0b 16852.4b 52.6b 31.9b 13.0ab 213.2bc 414.5¢ 1.1a 3.1a
8.33 9130.6b 17119.6b 53.3b 31.4b 13.1ab 220.4b 426.6¢ 1.1a 3.1a
9.52 10776.3a 19648.3b 59.3a 34.0a 13.5a 233.5a 434.2ab 1.3a 3.4a
11.11 11221.4a 19219.3a 58.3a 34.1a 13.5a 241.2a 440.5a 0.9a 3.4a

L, g yls sme sl J..p):c'.;d\a:?lclw): g')i?\: Slaals Lo 35031 bl s (s S 2in o ‘5‘):6&&&5;‘@()}&,&):
Mean in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan Multiple Range Test

PRy A g Cale LB, Ll 5o 6y 0S5 sl les o 185 adssy 55 L 6 S s )3 S Slio Kl aglis -F Jsuer

Table 4. Mean comparison of plant characteristics of maize in zigzag twin- row planting pattern in plant density treatments in competition with red root pigweed

oS5 6l s Sles S5 sm 5 Shes Cals p pasls $ls 438 05 I 3 &l sl Gy 53 I sl I ks
Plant density Grain yield Biological yield Harvest index Gy s 415 sl IN 53 Ly slaws 1000 kernel weight No. No. Ear diameter

(Plant.m™) (kg.ha') (kg.ha') (%) No. grain.row’ No. row.car” (2) Grain.car” Ear.plant™ (cm)
5.33 8635.1c 16618.9¢ 51.8¢c 30.6¢c 13.2¢ 205.4c 402.2d 1.2a 3.1b
6.66 8159.7¢c 16488.7¢ 49.5¢ 30.4c 13.0c 207.8c 409.2d 0.9a 3.1b
8.33 10956.1b 18950.2b 57.8b 34.2b 14.0b 228.1b 434.7c 1.2a 3.1b
9.52 12899.9a 20896.8a 61.7a 36.0a 14.4b 247.7a 448.9b 0.9a 3.4b
11.11 13632.4a 21641.9a 62.9a 35.0ab 15.1a 255.9a 462.8a 1.0a 4.0a

L, g yls sme sl J..p):c'.;d\a:?lclw): g')i?\: Slaals Lo 35031 ulol s (s S 2in o ‘5‘):6&&&5;‘@()}&,&):
Mean in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan Multiple Range Test
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Fig. 2. Leaf area index of maize in 6.66 plant.m™ density
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$1%, 5 Zigzag (—---): Y = -0.001x*+0.212x>-7.077; R*=0.83
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Effect of planting pattern and plant density of maize (Zea mays L.) on the
morphophysiological characteristics and growth indices of maize and redroot

pigweed (Amaranthus retroflexus L) under competition conditions

Amoo Zadeh, M'. M. A. Baghestani’, M. Barary’, A. A. Nasrollah Nejad*
and M. M. Pour Siahbidi’

ABSTRACT
Amoo Zadeh, M., M. A. Baghestani, M. Barary, A. A. Nasrollah Nejad and M. M. Pour Siahbidi. 2012. Effect of
planting pattern and plant density of maize (Zea mays L.) on the morpho-physiological characteristics and growth indices of
maize and redroot pigweed (Amaranthus retroflexus L) under competition conditions. Iranian Journal of Crop Sciences.
14(1):44-57. (In Persian).

To study the effect of integrated planting pattern and plant spacing on competition between maize and
redroot pigweed a field experiment was carried out at experimental station of Agricultural College of Ilam
University in 2006 growing season. Experimental treatments were arranged as split plot in randomized complete
block with three replications. Main plots consisted of planting patterns (single row, rectangular twin rows and
zigzag twin rows) and maize plant densities (5.33, 6.66, 8.33, 9.52, 11.11 plant.m) were randomized in sub
plots. Results indicated that leaf area index, total dry matter accumulation and crop growth rate (CGR) of maize
increased in all planting patterns, especially zigzag twin rows planting with 11.11 plant.m™. However, dry matter
accumulation and growth rate decreased in redroot pigweed. In fact, among different maize arrangements, twin
rows planting and particularly zigzag twin rows increased grain yield and yield components, on the other hand
zigzag twin rows planting arrangement increased competitive ability of maize against redroot pigweed. Zigzag
twin rows planting with plant density of 11.11 plant.m™produced the maximum grain yield (13632 kg.ha'l),
biological yield (21642 kg.ha™), harvest index (63%), and 1000 kernel weight (440g) as compared to the other
treatments. Therefore, the best planting arrangement, based on the finding of this research, is zigzag twin rows

planting, i.e. planting density of 11.11 plant.m™, because of higher grain yield and more effective weed control.

Key words: Competition, Grain yield, Maize, Planting pattern, Redroot pigweed and Yield components.
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