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Abstract A field experiment was conducted during 2007-2008 season at the experimental station of the Faculty
of Agriculture, University of Tripoli to investigate the influence of different plant population densities namely:
30000, 40000, 50000, 60000 and 70000 plant ha-! on two hybrids of maize namely: Geza-3060 and Geza-
3084 introduced from the Arab Republic of Egypt and a local variety. Split plot design in Latin square with
three replications was implemented. Main plots were assigned to the genotypes, subplots to plant population
treatments. In general, results showed that maximum grain yield was obtained at 70000 plant ha-! (8.28 ton
hal) on average of the three varieties which was not significantly different when planting at the rate of 50000
plant ha-! ,this could result in reducing seed cost. Giza-3062 out yielded Giza-3084 and the local variety on
average of different population densities by 3.82 and 4.49 ton ha-! which corresponded to 71.4% and 96.0%
respectively. Number of grains per ear and the average 100 grain weight were not contribute to high grain
yield, but the number of ears was responsible to high grain yield across different plant population densities.
To achieve high grain yield with low cost farmers should use hybrid maize varieties at a 50000 plant ha-1.
Keywords: Plant population density, Hybrid Maize, Grain yield and yield components of maize.
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Introduction

Maize is an agronomic crop mostly affected by
number of plant population density, which
ultimately influences grain yield as well as other
important agronomic traits. At low plant densities,
many modern maize hybrids usually produce just
one ear per plant, unlike other crops as wheat and
barley, which produce more tillers and ears to
compensate for low plant population density [4]. It
was indicated that the use of high plant population
in maize increases the interplant competition for
light, water and nutrients and consequently, the

final yield decreases due to the stimulation of
apical dominance, induce barrens, and ultimately
decreases the number of ears produced per plant
and grains per ear [11]. Maize grain yield declines
when plant density increases beyond the optimum
plant density due to the low harvest index [12]. For
maximum economic grain yield, maize population
varies between 30000 to over 90000 plant ha-1[10].
It was found in an evaluated five different
population densities (56000, 65000, 73000, 81000
and 90000 plant ha-!) of maize in Michigan, USA
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that the highest grain yield was obtained at 90000
plant ha-! [13]. Factors as variety maturity, length
of growing season, time of planting, water
availability and raw spacing affected greatly the
choice of an optimum plant population density [1]
and [9]. Maize yield development is a series process
in which the potential ear number is determined
first followed by the number of grains per ear and
by grain size. High plant population density makes
plants produce non-viable ears because of a delay
in ear differentiation and growth of ear primordial
[9]. The delay in ear initiation with respect to high
plant population density reduces number of
kernels per ear through effects on developing ears
before anthesis, pollination and fertilization, and
during early stages of grain filling. High plant
density may reduce the supply of nutrients such as
nitrogen, photosynthesis and water to the growing
ears that affect the number of differentiated
spikelets that are fertilized [7]. The influence of
high plant population density with respect to
reduction of the final weight of grains can be
explained by the differences in the initial size of
spikelets during different phases of grain growth
[6].

The present study was initiated to evaluate
different plant population density of three varieties
of maize on grain yield and yield components under
the Libyan west coast environmental conditions.

MATERIALS AND METHODS

A field trial was conducted during 2007-2008
season at the experimental station of the Faculty of
Agriculture, University of Tripoli to evaluate the
effect of five plant population densities, namely
30000, 40000, 50000, 60000 and 70000 plant ha-
1 on two hybrids of maize namely: Geza-3060 and
Geza-3084 introduced from the Arab Republic of
Egypt and a local variety. The experiment was
designed as a Latin square design with respect to
main plots (varieties) and plant population
densities were arranged as sub-plots within each
main plot. Varieties; Giza-3084 (V1), Giza-3062
(V2) and Local variety (V3), Plant population
densities; PD1, PD2, PD3, PD4, and PD5 (represent
30000, 40000, 50000 60000 and 70000 plant ha-1)
respectively. Seeds were treated with a fungicide
(Vitavax) prior to planting at a rate of 0.05%. Plot
size was 2x3 m?2 with 60 cm between rows within
each plot. The distance of 23, 27, 33, 42 and 60 cm
were corresponded to the assigned plant
populations respectively. Di-ammonium phosphate
(18-46-0) at the rate of 100 kg ha-! was applied at
planting time. In addition Urea fertilizer (46% N) at
a rate of 150 kg ha-! was applied at two occasions,
namely; at the 6th leaf was developed and at the
beginning of anthesis. All necessary cultural
practices such as irrigation and removal of weeds
were performed periodically as required. By July
the 30th the crop reached maturity and five plants
were sampled at random for determination of grain
yield and yield components growth. Data were
analyzed statistically using a General Linear Model
procedure in a statistical software (Minitab version
14). Partitioning the degrees of freedom for varieties
and population densities were shown in (Table 1).
P-values from analysis of variance were used to

provide an indication of significance, and a
Duncan’s multiple range test was performed for
comparing means.

Table 1. Partitioning the degrees of freedom
(DF) of the experiment

Source of Variation Symbol DF
Total cxcxp-1 44
Variety (var.) c-1 2
Raw (c) c-1 2
Column (c) c-1 2
Error A (c-1) (c-2) 2
Plant density (PD) P-1 4
Var. x PD (c-1) (P-1) 8
Error B c (c-1) (P-1) 24

RESULTS AND DISCUSSION

Results showed that the interaction between plant
population density and variety was not significant
for all agronomic traits, suggesting that varieties
respond similarly across the range of plant density.
Grain yield was significantly affected and positively
correlated with plant densities (Table 2 and figure
1). The maximum grain yield (8.28 ton ha-l) was
obtained under the highest plant population
density 70000 plant ha! which was not
significantly different from planting at the rate of
50000 plant ha-l. The table also revealed that
varieties differ significantly in grain yield.

Table 2. Effect of plant density (*103 ha.-l) on
grain yield (t. ha.-l) among varieties.
Plant 30 40 50 60 70 Mea

densit n
y
Variet
y
Giza 428 7.78 129 9.81 11.0 9.17
3062 3 7 A
Giza 3.74 394 5.88 4.34 8.85 5.35
3084 B
Local 3.93 547 5.59 3.51 4.91 4.68
Variet B
y
Mean 398 5.73 8.13a 5.89 8.282

c b b

Means followed by the same letter are not
significantly different at 0.05 level based on
Duncan’s multiple range test.
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Figure 1. Grain yield
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Giza 3062 hybrid produced the highest grain yield
(9.17 ton ha-!) which was statistically different from
the other two varieties. These findings were in line
with [3] who reported that a maximum grain yield
in maize was achieved at 74000 plant ha-l.
Furthermore, It was found that the highest grain
yield was obtained at final stand of approximately
90000 plant ha-! [13]. Table 3. showed that the ear
number m-2 was significantly different between
different plant population densities. An increase of
about 22.5% ears m?2 was achieved when
population density increased from 60000 to 70000
plant ha-l. Giza-3062 gave higher ear number m-2
than the other varieties.

Table 3. Effect of plant density (*103 ha-1) on ear
number m-2 among varieties.

Plant 30 40 50 60 70 Mea
densit n
y
Variet
y
Giza 3.96 7.33 10.0 9.61 10.5 8.29
3062 1 2 A
Giza 2.97 3.32 4.93 4.68 7.26 4.63
3084 B
Local 424 4.88 6.29 4.22 4091 491
Variet B
y
Mean 3.72 5.18 7.08 6.17 7.562

c b b

Means followed by the same letter are not
significantly different at 0.05 level based on
Duncan’s multiple range test.

Effects of plant population density on the grain
number per ear was not significant (Table 4). This
finding was not in agreement with [8] who reported
that grain yield and grain number per ear increased
with an increase in plant population densities. The
hybrids Giza-3062 and Giza-3084 yielded on
average 56 and 126 grain more than the local
variety which account of an increase of 13.6 and
30.7% respectively.

Table 4. Effect of plant density (¥*103 ha.-1) on
grain number per ear among varieties.
Plant 30 40 50 60 70 Mean
densit

y

Variet

y

Giza 398. 477. 533. 476. 449. 467.0
3062 0 7 6 3 5 b

Giza 588. 508. 552. 506. 529. 537.1
3084 5 4 8 0 6 a
Local 453. 467. 406. 344. 385. 411.0
Variet O 0 3 0 0 c

y

Mean 479. 484. 497. 442. 454.

9 4 6 1 7

Means followed by the same letter are not
significantly different at 0.05 level based on
Duncan’s multiple range test.

Results showed that the varieties were not
significantly different with respect to the average
100 grain weight under the plant population
densities (Table 5).

The harvest index was not significantly different
among different population plant density, however;
the varieties showed a significant difference in

harvest index. Giza-3062 and Giza-3084 hybrids
were 14.5 and 48% lower in harvest index than the
local variety respectively (Table 6).

Table 5. Effect of plant density (*103 ha.-l) on
100 grain weight (gm.) among varieties.
Plant 30 40 50 60 70 Mean
density

Variety

Giza 26.0 22.0 243 20.7 243 235
3062

Giza 217 23.0 21.7 207 227 219
3084

Local 22.0 233 220 240 26.0 23.5
Variety

Mean 232 228 227 21.8 21.8 229

Means followed by the same letter are not
significantly different at 0.05 level based on
Duncan’s multiple range test.

Table 6. Effect of plant density (*103 ha.'l) on
harvest index (%) among varieties.
Plant 30 40 50 60 70 Mean
densit

y

Variet

y

Giza 20.3 28.1 314 264 33.8 28.05
3062 5 9 7 6 3 a
Giza 16.1 14.6 16.5 154 224 17.04
3084 5 7 3 2 4 b
Local 344 358 326 26.5 34.5 32.80
Variet 3 4 8 6 0 a

y

Mean 23.6 262 269 228 30.2

3 3 0 1 6

Means followed by the same letter are not
significantly different at 0.05 level based on
Duncan’s multiple range test.

The same results were obtained in plant height
which was not affected by plant population density.
However, varieties were significantly different and
the hybrid Giza-3062 and Giza-3084 were taller
than the local variety on average by 42 and 62 (cm)
respectively (Table 7). However, it was indicated in
some studies that plant height was increased with
an increase of plant density [2].

Table 7. Effect of plant density (*103 ha.-l) on
plant height (cm.) among varieties.
Plant 30 40 50 60 70 Mean
densit

y

Variet

y

Giza 172. 185. 193. 186. 183. 184.2
3062 5 0 6 1 6 a
Giza 208. 202. 219. 193. 200. 204.9
3084 1 8 1 8 7 a
Local 139. 145. 153. 129. 145. 142.8
Variet 9 6 5 3 4 b

y

Mean 173. 177. 188. 169. 176.

5 8 7 8 6
Means followed by the same letter are not
significantly different at 0.05 level based on
Duncan’s multiple range test.
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