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ABSTRACT

Experiments were carried out to determine the effects of population
density and fertilizer application on melon during the planting seasons
of 1990 and 1991 at Ekpoma, a forest/derived savanna zone in the
northern part of Edo State. In 1990, a local variety of melon was sown
at six different spacing of 120 x 120cm, 120 x 90cm, 90 x 90cm, 120 x
60cm, 90 x 60cm and 60 x 60cm giving equivalent plant population
densities of 7,000, 9,000, 12,000, 14,000, 19,000 and 28,000 plants ha™
respectively. The yield and yield components of melon increased at
lower population densities while at higher population densities beyond
19,000 plants ha' they were reduced .The highest seed yield was
obtained at 14,000 plants ha-1 mainly because of increased number of
pods.

In 1991, melon was planted at the optimum spacing of 120 x 60cm
and five rates of NPK fertilizer; 0, 50, 100, 150 and 200kg ha* were
imposed. Fertilization increased pod number and seed yield; the highest
yield was obtained when 200kg ha™ of fertilizer was applied.

INTRODUCTION species and to a lesser extent with

The spatial distribution of plants
in a crop community is an important
determinant of yield. According to
Webster and Wilson (1980), the
optimum plant density and
spacing naturally vary with crop

soil, climate and economic factors.
Optimumdensity is also determined
by water availability and carrying
capacity of the land (Oladokun et
al., 1987). As the distance between
plant stands is reduced, with
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resultant increase in population
density, plants show evidence of

increased competition for growth

factors (Oadokun, 1978).

In melon cultivation, emphasis
is usually on the density that will
rapidly coverthesoil foreffective weed
control and live mulch (Usorch,
1979; Wahua, 1985;
1988) and not on the spatial
arrangement of crop stands in and

between rows. The rapid growth

and creeping habit of melon are
desirable  qualities frequently
harnessed in the traditional and
improved mixed cropping systems
in the tropics (Fagbamiye, 1977,

Phillips, 1977). A clear cut yield -

response of melon to density is yet
to be established since yield
obtained by Phillips (1977) using
40,000 plants ha-1 was comparable
to that where 2,500 plants ha-l
were used (ANON, 1992); as 425kg
ha' and 300 - 400kg ha dry seeds
were obtained respectively.

Melon generally requires well
drained, ~moderately fertile soils
(Hill, 1952; Irvine, 1969; Phillips,
1977) at the traditional level, the
crop is sown on well cleared and
burnt soil without fertilization. There
s a general assumption that the
burning of cleared debris enriches the
soil of phosphate and exchangeable
cations (Nye and Greenland, 1960)
and  increases the  microbial
population with attendant

Olasantan, °

sowing  the

improvement in the rate of
mineralization (Corbett, 1934).
Theugh the mineral requirement
of melon is low, the crop has been
shown to respond favourably to
fertilizer application (Adeniran,
1984). At NIHORT, Ibadan, the
following fertilizer recommendation
has been made for melon: 200kg
ha' of NPK 15:15:15 compound

.. fertilizer or 50kg N ha', 30kg =

P205 ha-l and 30kg ko0 hal as
basal application, two days before
\ seeds, to boost
vegetative growth. There should
also be a side dressing of 100kg ha
! of sulphate of ammonia applied
15cm away from the plant stand at
flowering for enhancedreproductive
growth (ANON, 1982). Artificial

" fertilization has not been of prime

consideration in melon cultivation.
In studies involving melon and
other crops, melon may not be
specifically supplied  with
fertilizer other than what it
benefits from the supply to its
companion crop as demonstrated
by Olasantan (1988).

There is adearth of knowledge
on the optimum planting density
and fertilizer requirementof melon. In
order to increase melon production,
research efforts are necessary in
mahy areas. This study was therefore
embarked upon to resolve some of
the agronomic problems of melon
production with the main objectives
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of determining the optimum
population density and the effects
of fertilizer application.

MATERIALSAND METHODS

The experiments were conducted
at the Teaching and Research
Farm of the Edo State University,
Ekpoma during the planting
seasons of 1990 and 1991. This
location (Lat. 6°42° North and
Long. 6°8” East) which is in Edo
North of Nigeria is a forest/derived
Savannah Zone characterised by a
bimodal rainfall pattern often with
a break in August. It has an
altitude of 460m above sea level
and experiences an annual rainfall
of about 1,556mm. The soil used
was rich in organic matter and had
been left fallow for two and three

.years prior to cropping in 1990

and 1991 respectively. The site was
previously cropped to cassava.
The melon used was a local
variety commonly grown in
mixture with other crops in the
area. The first experiment in 1990
was a population density
experiment. Six different plant
spacings used were 120cm x
120cm, 120cm x 90cm, 90cm x
90cm, 120cm x 60cm, 90cm x
60cm and 60cm x 60cm which
gaveequivalentplant populationsof
7,000,9,000,12,000,14,000,19,000
and28,000 plants ha™ respectively.
The design was a randomised

complete  block  with | three
replicates. The experimental area
of eighteen plots measured 54.7m
x 9.2m with 1.5m and 2.0m within
and between replicate plots
respectively. The experiment was
sown on the flat on 10 April,
1990. Two seeds were sown per
stand and later thinned to one
plant per stand after two weeks

All plots were sprayed with
Gammalin 20 at 2 weeks after
planting to reduce foliar pests.
There were two hoe weedings at 3
and 5 weeks after planting.

Record was taken on number of
days * to 50% flowering, 50%
podding,. flowering to podding
intervals, number and weight of
pods per plant, pod diameter, seed
yield and seed: pod ratio.

The second experiment was
sown in 21 March, 1991 at a
uniform spacing of 120 x 60cm,
which gave an equivalent plant
population of 14,000 plants ha’ in
all plots. The choice of this
population density was based on
results of the first experiment
which showed that this population
was the optimum. Each plot size
measured 6.5m x 8m. Five NPK
fertilizer rates were imposed at 0,
50, 100, 150 and 200 kg ha™ and
designated F,, F;, F,, F;, and F,
respectively. The ‘experiment was
laid out in a randomized complete
block design with four replicates.
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Chemical composition of soil
used before croppin~ is shown in
Table 1. After the fi... weeding at
2 weeks after planting, each
fertilizer treatment was applied
between crop stands in rows. A
second weeding was carried out at
6 weeks. after planting. The

population of foliar insects was
reduced by spraying with Gamalin
20 at about 3 weeks after planting.

Data collected were similar to
those of the first experiment and
analysis of variance carried out.

Table 1: Chemical Composition ¢f Soil used before cropping in

1991

PH (Suspension 1:2.5 in water
Cation Exchange Capacity (cmol/kg)
Organic Carbon (%)

Total Nitrogen (%)

CIN ratio

Available P (ppm)

Exchangeable K (cmol/kg)
Exchangeable Na (cmol/kg)
Exchangeable Ca (cmol/kg)

Exchangeable mg (cmol/kg)

RESULTS AND DISCUSSION

The results of the experiment
npopulationdensity are presented
1 Tables 1 and 2. Flowering and
odding commenced about 4 and
weeks after planting respectively
nd were not significantly
ffected by  varying  the
opulation density of melon from
,000 to 28,000 plants ha-1. The
iean number of days from
lowering to podding was 15 days
Table 2).

Poddiameter, numberofpodsper
lot and seed: pod ratio were not

5.70
6.28
2.08
0.1
18.9
9.08
0.22
0.10
5.16
0.44

significantly affected by
population density whereas pod
weight, number of pods per 100
plants and seed yield were
significantly affected (Table 3).
Number of pods per plot seemed to
increase linearly with increase in
population  density except at
12,000 plants ha’. Number of
pods per 100 plants was highly
significant (P / 0.01). Generally,
the number decreased with increase
in density; the highest number of
230 pods was obtained at the
lowest population of 7,000 plants
ha' . Similarly, pod weight was
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highly significant' (P/ 0.001) and

generally decreased with increase in

population density. Pod weight at
the lowest population density at
7,000 plants ha” was greater than

that of the highest density (i.e.

28,000 plants ha') by 20%.
Density also had significant effect
(P / 0.05) on seed yield though

there was no particular pattern.
The spacing of 120cm x 60cm gave
the highestoverall yield which was
81% higher than the lowest yield
from the spacing of 90cm x
90cm. The seed: pod ratio was
very low indeed.

Table 2: Effects of population density on days to ﬂowermg and

podding of melon- -
Spacing Population Flowering
(cm) density (plants 50% 50% to podding
ha') flowering podding interval
120x 120 7,000 323 48.0 157
120 x 90 9,000 32.7 4.7 12.7
90x 90 12,000 30.7 49.0 18.3
120 x 60 14,000 31.0 45.0 14.0
90 x 60 19,000 320 46.7 147
60 x 60 28,000 313 46.0 147
Mean 7 46.6 15.0
S.E. 1.80 3.26 3.37

Densityhadnosignificant effect
on flowering and podding. This
finding trees with the report of
Olasantan (1988),that competitive

stress from neighbouring plants
is not evident in the vegetative
characters of melon at 19,000
plants ha'. The reduction in
number of pods per 100 plants
and weight of pods as plant
density increased from 7,000 to
28,000 plants ha' is attributable
to intra-specific competition. The
potentials for pod development
of melon were better realised at
low population densities of

- indicated that plant

7,000; 9.000; 12,000 and 14,000
plants ha' beyond which pod
weight  decreased  drastically.
Remison et al, (1980) have
size of
cowpea is usually larger with
sparse density and hence yield
and its components per plant are
expected to be greater. At 7,000
plants ha'! when potential
development of melon was attained,.
melon produced the highest
number of pods per plant which was -
significantly higher than the
mean pumber pods per plant
produced by other population
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densitiesasshown in Table 3. From
a population density of 7,000 to

19,000 plants ha’, mean pod -

number were not significantly
different, suggesting an optimum
range for pod yield.

In this experiment, the major
determinant of seed yield was the
number of pods produced per
plant and this is in agreement

kY

with the result of Olasantan
(1988) that reduction in seed
yield was mainly due to the
reductioninnumberoffruitsperplant.
Other important characters that
may have influenced seed yield
are pod size and weight.

Table 3: Effects of population density on yield and yield

components of melon

JEEAN
| Population Pod Number Number
Snacing density diameter of of Weight Seed Seed:
(cm) ~  (plantshal) (cm) pods/plot . pods/100  (kg/pod)  yield (kg  Pod ratio
plants ha-1)
120x 120 7,()00 1.5 83.0 . 230 0.60 223.12 0.02
120 x 90 9,000 12.3 100.0 170 0.62 270.06 0.03
90 x90 12,000 10.8 M7 110 0.52 167.18 0.02
120x60 14,000 11.5 108.3 150 0.57 30221 . 002
'90x60 19,000 11.3 144.3 150 0.46 270.06 0.03
60 x 60 28,000 11.0 120.7 80 0.44 181.97 0.02
Mean 114 104.7 150 0.54 235.76 0.02
S.E. 053 25.07 230 0.030 38.130 0.008
and erosion control. Optimum

At 14,000 plants ha" there
was apparently enough foliage
spread for effective ground
cover, being an intermediate level
between Im x 1m (10,000 plants
ha') recommended by Usoroh
(1979) and- Im x 0.5m (20,000
plants ha-l) recommended by
Wahua (1985). Melon shows an
asymptotic response to
population density, thus
presenting a wide range of
population densities from which
any one can be selected for
specific requirements like weed

yield was however obtained at

120camrx 60cm (14,000 plants ha’

~ ") and hence this population

was selected for a subsequent
experiment.

The results of the experiment
are presented im Table 4 and 5.
Fertilizer application had no
significant effect on days to
flowering and podding. The
periods at which 50% flowering
and podding were obtained
were similar to those in the first
experiment.
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Table 4: Effects of Fertilizer épplication on days to flowering and

podding
NPK applied 50% 50% Flowering to
(kg ha') flowering podding podding Interval
0 335 46.8 13.3
50 335 478 14.3
100 325 48.5 14.0
150 33.8 475 13.7
200 35.8 47.0 13.3
Mean 338 471 13.7
0.89 0.57

S.E. 1.23

Table 5: Effects of Fertilizer application on yield and yield

components of melon

Number
i Pod Number of - Seed
NPK applied diameter of pods/100  Weight  yield (kg Seed:
(kg b1 {cm) podsiplot  plants (kg/pod) ha-1) Pod ratio
0 10.3 423 60 0.65 161.11 0.02
50 10.2 79.5 110 0.71 315.27 0.02
100 97 54.3 80 0.54 203.47 0.02
150 9.06 79.5 110 0.58 362.85 0.03
200 117 933 130 0.74 479.86 0.03
Mean 10.3 69.8 100 0.64 304.51 0.02
S.E. 0.36 22.74 230 0.064 84.673 0.003
application of 200kg of
Fertilizer application had no fertilizer compared with the

effects on number of pods, but
pod diameter, pod weight and
seed yield were significantly
affected (Table 5). The number of
pods per 100 plants at the highest
rate of fertilizer application was
117% greater than the control,
where no fertilizer was applied.
Similarly application atthe highest
level increased pod diameter by
14% and there was no
pronounced difference between
theother fertilizer rates and the
contro.. ~ The  weight of
individual pods was also
increased by 14% with the

control. The affects of the other
fertilizer rates were inconsistent.
The most pronounced effect of
fertilizer application was on
seed yield.

Eventhelowestlevelof 50kgha
increased seed yield by 96%
over the control. At 200kg ha’,
yield was increased by about
198%. As recorded in the first
experiment, the seed: pod ratio
were very low but they were
significantly higher at the
higher fertilizer levels.

55



The  results of  this
experiment show that melon
generally  responds to NPK
fertilizer especially at high rate of
application. This is in agreement

with the recommendation by-

NIHORT: (ANON, 1982) of a
minimum “application of 200kg
NPK (15:15:15) hat or 50kg N
hat, 30kg P,0; hat and 30kg
K,0 ha'. At the traditional level,
melon is not supplied with
fertilizer after sowing on
cleared and burnt land. It is
usually the first crop planted at
the beginning of the season before
other crops like yam, cassava or
maize are introduced. It thus had
a chance in the cropping
sequence of taking advantage of
the flush in nutrients with early
rains following the long dry
season. It however benefits from
fertilizer applied by some
farmers to crops‘ grown in
association with it.

Days to flowering and
podding were apparently
unaffected by NPK fertilizer. In
many annual plants, fertilizers
have a tendency of increasing
vegetative growth and may
therefore not have direct
influence on flowering and
fruiting. There was evidence in
this study that fertlization
slightly prolonged vegetative
growth.

Pod size, seed yield and seed:
pod ratio were significantly
increased by NPK fertilization,

indicating a positive response
of melon to fertilization. The
low seed: pod ratio was
indicative of the fact that most
parts of melon fruit is made up
of "pulp. This ratio was
however, slightly increased at
high levels of fertilizer
application. The large effects of
NPK on yield and yield
components even at the lowest
level of 50kg hat shows clearly
that farmers’ yield are far below
the potential yield of the crop.

Thus varying ‘melon
population from 7,000 to 19,000
will optimize yield. At any
population density within this
range, and with adequate
management, the performance
of melon will be satisfactory.
However, a spacing of 120 x
60cm, which gives a plant
population density of 14,000
plants ha', gave the highest
yield in this study and is
recommended.

It is possible to increase the
yield of melon a great deal by
applying fertilizer to the crop in
the field. Even in newly opened
up farms, melon seed yield can
be substantially increased in
sole and mixed cultures by
applying about 200kg ha' of
NPK fertilizer early enough.
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