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Effect of planting pattern and plant density on growth, yield and yield components of
maize (Zea mays L.) in competition with redroot pigweed (Amaranthus retrofelexus)
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Tablel:Mean squres for plant characteristics of maize in two planting patterns, two plant densities of maize and four plant densities of pigweed

MS) Sl o Kole
SOV J— &al3T 4 als . 05 Gy s 4y slaw Ll Casy sl I s I b als > Shes I s Shee
=& df 1000 Grain Weight  Grain number intow ~ Row number  Ear diameter Ear length Grain yield Ear yield
Rep. SIS 2 113 7 1 0.004 0.119 13412 15643
P) Syd els o S 1 2471™ 22" 0.01™ 0.034™ 2" 105039™ 125726™
(Ea) UisleyT ol 2 197 17 0.626 0.024 1 28952 37357
D) sy WSl 1 3283™ 198" I 0.077* 31 215933 320035*
(PxD) S5 4y 0S5 5 S o SN flaze 31 1 9m 4 1™ 0.005™ 0.585™ 481™ 483 ™
(Eb) UislesT ol 4 2128 1 0.561 0.009 0.286 16228 16988
©) s mE WS 3 828™ 28° 0.105™ 0.031™ " 56470 74798
(PxC) s 76 WS 5 cals o S i ) 3 734" 18™ 0.021™ 0.058" " 32329° 38311°
(DxC) o 7 w1 53 oS blaze I 3 576™ 5™ 0.316™ 0.003™ " 24810™ 28770 ™
o7 0517 203 (17 B s e 3 380™ 10" 0312 0.009 ™ 0.031™  4111™ 4308™
(PxDxC)
(Ec) Uil gl 24 501 7 0.332 0.018 0.848 10270 12675
C.V (%) (4 33) Sl ok g 2 9.62 7.23 4.22 3.14 5.7 10.37 9.87
Jls gme e MS

10,5 685 5 gy dlal s 53 15 e o T g

ns: Non-significant

*and **: Significant at 1% and 5% probability levels, resepectively

P: Maize planting pattern, D: Maize plant density, C: Pigweed plant density
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Table 2. Mean comparison of plant characteristics of maize in interaction effects of planting patterns and plant densitiesof maize and pigweed

Q,‘:;..:L(sﬁl J«}ﬁcl;rflj I b IN ks sy s wls slday JMJQJSLQ.G Ml::Jﬂg;
Planting pattern pigweed density Ear length (cm)  Ear diameter (cm)  Grain number inrow  Ear yield (g.m?)  Grain yield (g.m>)
P1:Single row 1591a 4.25a 38.29a 1088.95a 930.78a
P2:Double row 16.38a 4.31a 39.65a 1191.31a 1024.34a
D1(7 Plants.m™) 16.96a 4.32a 4la 1058.47b 910.49b
D2(10 Plants.m™>) 15.34b 4.24b 36.94b 1221.78a 1044.63a
C1(0 Plants.m™) 16.66a 4.34a 41.16a 1248.75a 1071.41a
C2(2 Plants.m™) 16.5a 431a 38.85ab 1144.09ab 981.83ab
C3(6 Plants.m™) 15.83a 4.23a 37.63b 1067.26b 913.06b
C4(12 Plants.m™) 16.05a 4.25a 38.35b 1100.42b 943.93b
C1(0 Plants.m™) 16.3a 4.26ab 39.9a 1177.26b 1004.1b
P1:Single row C2(2 Plants.m'z) 16.02a 4.25ab 38.8a 1088.25b 928.78bc
C3(6 Plants.m™) 15.23a 4.18b 35.53a 962.11c 819.43¢c
C4(12 Plants.m) 16.1a 4.32ab 38.95a 1128.18b 970.81b
C1(0 Plants.m™) 17.02a 441a 42.43a 1320.23a 1138.73a
P2:Double row C2(2 Plants.m™) 16.08a 4.36a 38.9a 1199.93ab 1034.87ab
’ C3(6 Plants.m™) 16.43a 4.28ab 39.73a 1172.41b 1006.7b
C4(12 Plants.m) 16.01a 4.17b 37.55a 1072.66bc 917.05bc

.U)l.\.?‘s)bd‘.uc)jw.x.‘:_pc:.;JL..::-\CEAJA;SH;Q}U'TJL«\J%Mdfﬁa@yél)lgfk;uﬁl:ﬁ‘)}h,&):
Means 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 squares for plant characteristies of pigweed in tow planting patterns, tow plant densities of maize and four plant densities of pigweed

MS) Sl o ke
SOV L @3Tarys  edsld 5 gls alasldws okidd 5 (sla 415 03 &g &S 33 G gl
o e df Grain number Grain weight (g)  Plant dry weight (g) Plant height(cm)
Rep kS 2 0.14 0.112 0.057 0.014
Maize planting pattern (P) Db el o S 1 0.018™ 0.011™ 0.001™ 0.007™
Ea otabeyT gl 2 0.035 0.028 0.006 0.011
Maize plant density (D) 5wy oS 1 0.015™ 0.01™ 0.021™ 0.007™
PxD Spd g oST5 5 ls (S e 1 0.083™ 0.054 ™ 0.043™ 0.003™
Eb oiabeyT sl 4 0.036 0.028 0.005 0.007
Pigweed plant density (C) s b G WS 3 83" 6™ 22 19
PxC s 2B G oS s als (SN Bl ) 3 0.112° 0.098" 0.005* 0.002™
DxC o 76 aS1 s 3 oS bl S 3 0.019" 0.019" 0.02* 0.006™
PxDxC o 75 ST 5 S5 0S5 e slS (6 S iz 3 0.078" 0.052° 0.0117 0.005*
Ec tabeyT gl 24 0.045 0.037 0.023 0.004
CVw (o y3) S i 5.96 28.59 9.39 4.27
s e e N8
M)J&}@dh}'c}hﬁ)))‘}&#%ﬁﬁ%*}*
ns: Non-significant
*and **: significant at 1% and 5% probability levels, resepectively
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Table 4- Mean comparisons of pigweed density and evaluation of chracters in weed yield and its components

Syb el oS O3Sy _N;%ursl; w,f-ﬁuaﬁtus)l VG SRR odidd 5 sl &1 03 odidd 5 ola lssldes
Planting pattern Maize density Weed density Plant high (cm) Plant dry weight (g) Grain weight (g) Grain number
C1(0 Plants.m™) 0b 0d 0d 0d
C2(2 Plants.m™) 83.95a 36.74c¢ 3.07¢ 7683.33¢
C3(6 Plants.m™) 81.5a 109.74b 9.87b 24675b
C4(12 Plants.m™) 85.45a 221.37a 15.68a 39200a
C1(0 Plants.m™) 0b 0d 0d 0d
P1:Single row C2(2 Plants.m™) 88.66a 34.7¢ 3.16¢ 7908.33¢
C3(6 Plants.m™) 82.66a 113.82b 11.83a 29575a
C4(12 Plants.m?) 93a 214.36a 13.18a 32950a
C1(0 Plants.m™) 0b od od od
P2:Double row Cc2(2 Plants.m’i) 79.35a 38.79¢ 2.98¢ 7458.33c¢
: C3(6 Plants.m™) 80.33a 105.67b 7.91b 19775b
C4(12 Plants.m™) 77.91a 228.38a 18.18a 45450a
C1(0 Plants.m™) 0b 0d 0d 0d
DI (7 Plants.m?) C2(2 Plants.m'z) 77.58a 36.86¢ 2.97¢ 7435¢
: C3(6 Plants.m™) 82.08a 103.86b 8.78b 21950b
C4(12 Plants.m™) 90.33a 258.2a 18.12a 45300a
C1(0 Plants.m'i) 0b 0d 0d od
2 C2(2 Plants.m™) 90.33a 36.62¢ 3.17¢ 7941.66¢
D2 (10 Plants.m™) o34 plants.m?) 80.91a 115.63b 10.96b 27400b
C4(12 Plants.m) 80.58a 184.54a 13.24ab 33100ab
C1(0 Plants.m’i) 0Oc 0d of 0Oc
2 C2(2 Plants.m™) 76.33b 31.96¢ 2.28e 5700d
DI(7Plantsm™) 34 plants. m?) 84.33ab 96.58b 10.8abc 27000ab
P1:Single row c4(12 Plants.m’i) 96.5a 243.08a 15.72ab 39300a
’ CL(0 Plantsm’z) Oc 0d of Oe
2 C2(2 Plants.m™) 101a 37.44c 4.04cde 10116.6bcd
D2 (10 Plants.m™) 36 plants.m?) 81ab 131.06ab 12.86ab 32150a
C4(12 Plants.m™) 89.5ab 185.64ab 10.64abed 26600abc
C1(0 Plants.m™) Oc 0d of Oe
DI (7 Plants.m?) C2(2 Plants.m™) 78.83ab 41.77¢ 3.66¢ 9150cd
: C3(6 Plants.m™) 79.83ab 111.14b 6.67bcd 16900abc
P2-Double ow C4(12 Plants.m?) 84.16ab 273.32a 20.52a 51300a
: C1(0 Plants.m’i) 0c 0d of 0c
2 C2(2 Plants.m™) 79.66ab 35.8¢ 2.3e 5766.66d
D2 (10 Plants.m™) -3¢ plangs m?) 80.83ab 100.2b 9.06bed 22650abe
C4(12 Plants.m) 71.66ab 183.44ab 15.84ab 39600a

.\J)\Jdg;)b@nbjwwjéc;ﬁdhb-l

)zogilzc}ajT wulﬂmﬁj&;bfgljlzaf&hdni}kfoy,&y
Means 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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Fig 4. Pigweed CGR variation in two planting patterns of maize Fig 2. Maize TDM variation in two planting patterns of maize


https://dor.isc.ac/dor/20.1001.1.15625540.1388.11.1.6.6
https://agrobreedjournal.ir/article-1-219-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-18 ]

[ DOR: 20.1001.1.15625540.1388.11.1.6.6 ]

" WSyl o S A

1 5
A C2 (2 Plants. m?)
0.8 ]* C3 (6 Plants. m?) mC4 (12 Plants. m?) @

AC1(0 Plants. M2) ¢ C2 (2 Plants. M)
4 | =C3 (6 Plants. M) xC4 (12 Plants. M)

K pha gadld
LAI
LAI

28 42 56 70 84 98 112
il 3 o sy
Days after planting

LS ) o g9y
Days after planting

3 B S (S5 55 s 6 e el o s, -7 S oA Bl (S5 55 053 &8 e el Ol i 5, -0 S
Fig 6: Pigweed LAI variation in plant densities of Pigweed Fig 5. Maize LAI variation in four plant densities of Pigweed

6 3 ; 0.14
s AD1(7 Plants. ) + D2 (10 Plants. m) 0.12 AD1(7 Plants. m2) ¢ D2 (0 Plants. m?)
4l o4
- } 0.08 -
3 ~+ 0.06 |
2 3004
1 0.02 -
0 = . . . . . . 0 T T T T T =
28 22 56 70 84 08 112 002) 28 42 5 70 84 98 112
T RIS TR B g slh 35
Days after planting Days after planting
;;)séursu);@)sefﬁcbyuum;.u,)-AJﬁ.: D53 6la oS3 55 Dpd o by Ly DS iy, -V S
Fig 8: Maize LAI variation in two plant densities of maize Fig 7: Maize PGR variation in two plant densities of maize
References odlatwl 8390 &b

Baenziger. P. S. and D. V. Glover. 1980. Effect of reducing plant Population on yield and kernel characteristis
of sugary and normal maize. Crop Sci. 20: 444 — 447.

Bosnic, A. C. and C. G. Swanton. 1997. Influence of barnyardgrass (Echinocloa crus-galli) time of emergence
and density on corn (Zea mays).Weed Sci.45: 276 — 282.

Cox, W. J. 1997. Corn silage and grain yield responses to plant densities.J.Prod. Agric.70:405-410.

Evans, G. C. 1972. The quantitative analysis of plant growth.University of California Press, Berkeley. USA.

Fisher, K. S. and G. L. Wilson. 1975. Studies of grain production in sorghum bicolor (L.Moench).V. Effect of
planting density on growth and yield lost. J. Agric. Res.26: 31 —41.

Gardner, F. P., R. B. Pearce and R. L. Mitchell. 1985. Physiology of crop plants. lowa State University Press,
Ames, lowa, USA.

Graybill, J. S., W. J. Cox and D. J. Otis. 1991. Yield and quality of forage maize as influence by hybrid,
planting data and plant density. Agron. J. 83:559-564.

Knezevic, Z. and C. J. Swanton. 1994. Interference of redroot pigweed (A.retrofelexus) in corn

\A)


https://dor.isc.ac/dor/20.1001.1.15625540.1388.11.1.6.6
https://agrobreedjournal.ir/article-1-219-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-18 ]

[ DOR: 20.1001.1.15625540.1388.11.1.6.6 ]

Olg eledieasil 0l elhede

(Zea mays). Weed Sci.42: 568 — 573.

Koocheki, a and A. Alizadeh. 1989. Dryland farming. Astan Ghods Razavi. (In Persian).

Kropff, M. J. and H. Valnaar. 1993. Modeling crop—weed interaction. CAB. International. IRRI.

Lindquist, J. L., B. D. Maxvell, D. D. Buhler and J. L. Gunsolus. 1995. Velvetleaf (Abutilon theophrasti)
recruitment, survival, seed production and interference in soybean (Glycin max). Weed Sci. 43: 226— 232.
Moss, B. R. and B. Rubin. 1993. Herbicide resistant weeds. A worldwide prespective (Review). J. Agric. Sci.

Camb.120 : 141 — 148.

Radosevich, S. R. 1998. Weed ecology and ethics.Weed Sci. 46: 642 — 646.

Rahimian, H., A. Koocheki, M. Nasiri and H. Khiabani, 1994. Weed ecology. Mashhad Jahad Daneshgahi
Press. (In Persian).

Somody, C. N., J. D. Nalewaja and S. D. Miller. 1984. Wild oat (Avena fatua) seed environment and
germination.Weed Sci. 32: 502 —507.

Spitters, C. J. T. 1983. An alternative approach to the analysis of mix cropping experiments. Estimation of
competition effects. Neth .J. Agric. Sci. 31: 1-11.

Suleska, H. 1990. The effect of plant population and its distribution on growth and morphological
characteristics of maize. Prace Comisji Nauck Rolaniczychi Komisyi Nouk Lesnych. 69: 129— 142, Poznan,
Poland.

Williams, W. A., R. S. Loomis., W. G. Duncan, W. G. Dovratm and A. Nuneza. 1988. Canopy architecture
at various population densities and the growth and grain yield of corn. Crop Sci. 8:303-309.

Zimdahle, R. L. 1999. Fundamental of weed science. Academic Press. 43: 612 — 618.


https://dor.isc.ac/dor/20.1001.1.15625540.1388.11.1.6.6
https://agrobreedjournal.ir/article-1-219-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-18 ]

[ DOR: 20.1001.1.15625540.1388.11.1.6.6 ]

" WSyl o S A

Effect of planting pattern and plant density on growth, yield and yield
components of maize (Zea mays L.) in competition with redroot pigweed
(Amaranthus retrofelexus)

Barkhi,1 A., M. H. Rashed-MohasselZ, M. Nasiri-Mahallati3, S. M. Hosseini4,
Sh. Moazzen®

ABSTRACT
Barkhi, A. , M. H. Rashed-Mohassel, M. Nasiri-Mahallati, S. M. Hosseini, Sh. Moazzen. 2009. Effect of planting pattern

and plant density on growth, yield and yield components of maize (Zea mays L.) in competition with redroot pigweed

(Amaranthus retrofelexus). Iranian Journal of Crop Sciences. 11 (1): 67-81 (In Persian).

To study the effect of planting pattern and plant density on growth, yield and its components of maize in
competition with redroot pigweed, an experiment was conducted in a split-split plot arrangement using
randomized complete blocks with three replications in 2002-2003 cropping season at Feiz Abad Agricultural
Research Station, Qazvin, Iran, Planting pattern of maize ( P1:single row and P2:double rows ) were assigned to
the main plots and maize plant density (D1:7 and D2:10 plant.m™) and weed plant density (C1:0, C2:2 ,C3:6,
C4:12 plant.m™) were randomized in sub-plots and sub-sub-plots, respectively. Analysis of variance showed that
planting patterns had no significant effect on plant characteristics. Effects of plant density was significant on
maize grain yield and its components ,however,, it was not significant on redroot pigweed characteristics.
Effects of plant density of redroot pigweed was significant on maize characteristics. Planting pattern x planting
density interaction was not significant on measured plant traits, but planting patterns x redroot pigweed plant
density interaction on maize grain and ear yields as well as redroot pigweed characteristics were significant. The

highest grain yield was obtained in P2C1 with 11387.7g.m™ .

Planting pattern x redroot pigweed plant density
interaction was not significant on measured characteristics in maize, but it was significant on redroot pigwood
characteristics. Three way interactions had no significant on measured characteristics of maize but was
significant on seed yield components of redroot pigweed. As maize plant density per unit area increased, LAI,
CGR, TDW, ear yield and grain yield increased, but the length and diameter of ear and grain no. row” in maize
decreased . In double rows planting pattern just CGR, LAI, TDW of maize were significantly higher than single
row planting pattern. However, in single row planting pattern of maize LAI, CGR and TDW of redroot pigweed
were greater than double rows planting pattern. In conclusion, P2C4 and P1C4 were higher in TDW, plant

height , ear yield and grain yield where D1C4 had the highest seed no. and seed yield in redroot pigweed.

Key words: Competition, Growth indices, Maize, Plant density, Planting pattern and Redroot pigweed.
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