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ABSTRACT
This study was conducted as factorial on the basis complete randomized block design with four replications
for one year planting in 2010-2011 at Islamic Azad University Shahr-e-Qods Branch, Tehran, Iran. The factor
of study included planting densities (70000, 90000, 110000 and 130000 plants/ha). The characters were
measured consist of: corn length, dry biomass, number of grain in spot and 1000 seed weight. The results
showed that the effect of planting densities was significant on spot length, dry biomass, number of grain in
corn and 1000 seed weight in P # 0.05. Mean comparison showed that the highest corn length (18.74 cm),
number of grain in corn (390.95) and 1000 seed weight (260.20 g) were achieved by 70000 planting density
but the highest dry biomass (19.14 t/ha) was achieved by 130000 planting density.
Key words: Planting density, spot length, dry biomass, number of grain in spot, weight of 1000 grain and
maize.
Introduction
Maize (Zea mays L.) is the most important food
crop in Kenya with a national production of 2.4
million tons in a total area of 1.6 million hectares
[7]. Shortage of maize in Kenya always results in
famine among the poor urban and rural people.
Optimum plant density is another important factor for
high grain yield. Plant density is invariably linked
with yield, the more plant stands there are up to a
certain limit, the higher the expected yield [5]. The
crop plants depend largely on temperature, solar
radiation, moisture and soil fertility for their growth
and nutritional requirements. A thick population crop
may have limitations in the maximum availability of
these factors. It is, therefore, necessary to determine
the optimum density of plant population per unit area
for obtaining maximum yields. Earlier studies
reported that consistency of plant spacing was more
important than total plant density [13]. Reducing
plant density may also have implications on fiber

quality, although Baker [1], Bridge et al. [4], and
Hawkins and Peacock [10] reported that fiber length,
strength, and elongation were unaffected by plant
population. Micronaire tended to increase as
population decreased [4,11]. In addition to changes in
yield performance, cotton morphology can undergo
drastic changes when plants are grown under varying
plant densities and configurations. Previous research
indicates that cotton plant height increases as
population increases to a point, thereafter
intraspecific competition between plants for water,
space, light, and nutrients presumably limit plant
height. The effects of plant density on kernel
dimension were also identified during different
panicle development stages [15,12,2,9,17]. Sezer and
Yanbeyi [16] demonstrated that ear characteristics
were negatively affected by increases in plant
densities, although plant height, ear height and grain
yield increased with increases in plant densities. This
study was conducted to Studying of planting density
on yield of maize (Zea mays L.).
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Materials and methods

Dry Biomass:

This study was conducted as factorial on the
basis complete randomized block design with four
replications for one year planting in 2010-2011 at
Islamic Azad University Shahr-e-Qods Branch,
Tehran, Iran. The factor of study included planting
densities (70000, 90000, 110000 and 130000
plants/ha). The characters were measured consist of:
spot length, dry biomass, number of grain in spot
and weight of 1000 grain.

The results showed that the effect of planting
densities was significant on dry biomass, in P #
0.05. Mean comparison showed that the highest spot
dry weight (19.14 t/ha) were achieved by 130000
planting density and lowest spot dry weight (13.93
t/ha) were achieved by 70000 planting density. Also
increased spot dry weight by increasing planting
density (Fig 2).
Nomber of Grain in Corn:

Statistics Analysis:
Data were subjected to analysis of variance
(ANOVA) using Statistical Analysis System (Spss)
computer software at P < 0.05.
Results and discussion
Corn Length:
The results showed that the effect of planting
densities was significant on corn length, in P # 0.05.
Mean comparison showed that the highest corn dry
weight (18.74 cm) were achieved by 70000 planting
density and lowest corn dry weight (15.61 cm) were
achieved by 130000 planting density. Also decreased
spot dry weight by increasing planting density (Fig
4).
Table 1: Means Comparison.
plant density (plant/ha)
70000
90000
110000
130000
Means within the same column

corn length (cm)
18.74a
17.77b
16.30c
15.61c
and factors, followed

The results showed that the effect of planting
densities was significant on number of grain in corn,
in P # 0.05. Mean comparison showed that the
highest number of grain in corn (390.95) were
achieved by 70000 planting density and lowest
number of grain in corn (359.30) were achieved by
130000 planting density. Also decreased spot dry
weight by increasing planting density (Fig 3).
1000 Seed Weight:
The results showed that the effect of planting
densities was significant on 1000 seed weight, in P
# 0.05. Mean comparison showed that the highest
1000 seed weight (260.20 g) were achieved by 70000
planting density and lowest 1000 seed weight
(241.15 g) were achieved by 130000 planting density.

dry biomass (t/ha) number of grain in corn
13.93b
390.95a
15.68b
377.55b
18.31a
368.65c
19.14a
359.3d
by the same letter are not significantly difference.

1000 seed weight (g)
260.20a
252.10b
246.76c
241.15d

Fig. 1: Effect of plant density on corn length in maize.
Also decreased spot dry weight by increasing
planting density (Fig 4).
El-Gengai and Abdallah [6] and Bianco et al. [3]
reported significant effect of plant density on seed
yield. Also, El-Gengai and Abdallah [6] and Bianco
et al. [3] found that plant density had significant
effect on plant height. Increasing plant density may

mediate density-dependent effects by diminishing
cosmetic encounters. Alternatively, high plant density
can provide a safer habitat from predators, but may
interfere with an organism’s ability to disperse or
find food [8]. Also [18] who found plants produced
at highest densities were taller and more sparsely
branches. On the contrary, Mohamed [14] reported
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Fig. 2: Effect of plant density on dry biomass in maize.

Fig. 3: Effect of plant density on number of grain in corn in maize.

Fig. 4: Effect of plant density on 1000 seed weight in maize.
that plant population had no significant effect on
plant height. Therefore, the use of high plant
populations under limited water supply may increase
plant water stress and dramatically reduce grain
yield, especially if a water shortage coincides with
the period of 2-3 weeks bracketing silking [19].

3.

4.

References
1.

2.

Baker, S.H., 1976. Response of cotton to row
patterns and plant populations. Agron. J., 68: 8588.
Banik, P., B. Sarkar, T. Basmal, P.K. Ghosal
and D.K. Bagohi, 1997. Effect of different
numbers and age of seedlings on rice (Oryza
sativa) cultivars in lowland plateau region of
Bihar. Ind. J. Agron., 42: 265-268.

5.

6.

Bianco, V.V., G. Damato and A. Gridi, 1994.
Sowing date, plant density and crowing cutting
on yield and quality of Florence fennel seed.
International Symposium on Agrotechnics and
Storage of Vegetative and Ornamental Seeds.
Bari, Italy.
Bridge, R.R., W.R. Meredith, Jr., and J.F.
Chism, 1973. Influence of planting method and
plant population on cotton (Gossypium hirsutum
L.). Agron. J., 65: 104-109.
Bertoia, L., R. Burak and A. Nivio, 1998. Effect
of plant densities on yield and quality of forage
maize. Maize Growers Co-operative Newsletter.
Santa Catarina, Brazil.
El-Gengai, S. and N. Abdallah, 1978. The effect
of date of sowing and plant spacing on yield of
seed and volatile oil of fennel (Foeniculum
vulgar Mill.). Pharmazie, 9: 605-6.

Adv. Environ. Biol., 5(7): 1687-1690, 2011

7.

8.

9.

10.

11.

12.

13.

Gebrekidan, B., B.M. Wafula and K. Njoroge,
1992. Agroecological zoning in relation to maize
research priorities in Kenya. IN KARI,
Proceedings of a workshop, Review of the
National Maize Research Program, KARI/ISNAR
Management Training Linkage Project.
1990.100pg.
Goodwin, B.J., L. Fahrig, 2002. Effects of
landscape structure on the movement behaviour
of a specialized goldenrod beetle, Tirihabda
borealis. Can J Zool., 80: 24-35.
Gopal, M., K. Rukmini Dev and B. Lingam,
1999. Effect of seeding density level and time of
nitrogen application in direct sown rice under
puddled conditions. J. Res. ANGRAU., 27: 5355.
Hawkins, B.S. and H.A. Peacock, 1971.
Response of ‘Atlas’ cotton to variations in plants
per hill and with-in row spacings. Agron. J., 63:
611-613.
Jones, M.A. and R. Wells, 1998. Fiber yield and
quality of cotton grown at two divergent
population densities. Crop Sci., 38: 1190-1195.
Karim, M.A., A. Ali, S.S. Ali, A. Mohammed,
A. Majid and T.A. Akhtar, 1992. Effect of plant
density on rice grain quality. Int. Rice. Res.
Newsl., 17: 12.
Lee, S.D. and L.R. Oliver, 1982. Efficacy of
acifluorfen on broadleaf weeds. Times and
methods for application. Weed Sci., 30: 520-526.

1690
14. Mohamed, L.Z., 2002. The effect of intra-row
spacing and starter nitrogen fertilizer on growth
and yield of cowpea (Vigna unguiculata L.Walp).
M.Sc thesis, University of Khartoum, Sudan.
15. Senanayake, N., S.K. De Datta, R.E.L. Naylor
and W.J. Thompson, 1991. Lowland rice apical
development stages and cultivar differences
detected by electron microscopy. Agron. J., 83:
1013-1023.
16. Sezer, I., S. Yanbeyi, 1997. Plant Density and
Nitrogen Fertilizer Effect on Grain Yield, Yield
Componenets and Some Plant Characters of Pop
Corn In Çar_amba Plain. Turkey 2. Field Corps
Congree, 22-25 September 1997, Samsun, (in
Turkish), pp: 128-133.
17. Wang, G.S. and H.M. Luo, 1998. Relationship
between sowing density and sowing norm of rice
varieties with different kilograin weight. Res.
Agric. Mod., 19: 40-43.
18. Weber, C.R., R.M. Shibles and D.E. Byth, 1966.
Effect of plant population and row spacing on
Soybean development and production. American
Society of Agronomy Journal, 58: 99-102,
Madison, U.S.A.
19. Westgate, M.E., 1994. Seed formation in maize
during drought. In: BOOTE, K.J., BENNETT,
J.M., SINCLAIR, T.R.,. et al. Physiology and
determination of crop yield. Madison: American
Society of Agronomy. Cap., 15: 361-364.

