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Abstract: Soils condition and its fertility status are vital for the agricultural production. A field study was carried
out to evaluate the influence of compost on the growth and yield performances of watermelon (Citrullus lanatus) at
the Teaching and Research Farm, Lagos State Polytechnic, Ikorodu, Nigeria in experiments consisting of four
treatments laid out in a randomized complete block design replicated thrice. The treatments consisted of 300kg/ha™,
250kg/ha™’, 200kg/ha™ and Okg/ha™ (control). Growth and yield attributes studies were plant height, number of
leaves and vine length at 2, 4, 6 and 8 weeks after planting (WAP), number of days to 50% flowering, fruit weight
and fruit diameter. The results obtained shows that there were significant differences among treatments in most
parameters during the growing period for growth attributes under study and compost application resulted in an
increase in growth and yield attributes compared to unfertilized plot. Post soil analysis shows that all the treatments
reduced the soil pH from 6.20 to a range between 5.56-5.86 and, magnesium, organic carbon, total nitrogen and
CEC increased and available phosphorus, calcium and sodium decreased Compost incorporated at 300kg/ha™
produced significant higher vegetative growth and yield attributes at harvest than other treatments and the findings
suggested that 300 kg/ha™ of compost would supply sufficient nutrients required for the optimum growth and yield
of watermelon and improves the soil physiochemical properties in Ikorodu area of Lagos, Nigeria.
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Introduction readily available when required (Jansen Van Rensburg
One of the major draw backs of sustainable crop et al, 2004). The growing awareness regarding
production in Nigeria is the inherent low soil fertility improvement of environmental conditions, public
and unfavourable soil physical properties such as bulk health and food safety has increased the demand for
density (Adekiya and Ojeniyi (2002). Most vegetable organically produced food has led to interest in
plants requires nutrient such as N,P,K, Mg, Ca, Na for alternate forms of agriculture in the world which
optimum growth and yield, these nutrients are specific necessitates evaluating the performance of organic
in function and must be supplied to the plant at the manure as safer alternatives of improving soil fertility
right time and in the right quantity (Shuka and Naik, and crop productivity compared to inorganic fertilizer
1993). (Morgan and Murdoch, 2000; Yiridoe et al 2005;
Continuous cropping and injudicious use of Ramesh et al 2010; Naik et al 2012; Ismaeil et al
inorganic fertilizer are liable to change soil properties 2012; Adesina, 2013). Hence, the objective of this
due to imbalanced fertilization have been recognized study was to evaluate the effect of different levels of
as one of the important factor that limits crop compost on the growth and yield performance of
productivity. Bush fallow which had been an efficient, watermelon (Citrullus lanatus) in Ikorodu.
balanced and sustainable system for soil productivity
and fertility restoration in the past is presently Materials and Methods
unsustainable due to high population pressure and Experimental site and land preparation
other human activities which have resulted in reduced The study was carried out on a 221 m” of land at
fallow period (Steiner K.G. 1991). The use of the Teaching and Research Farms, Lagos State
inorganic fertilizer has not been helpful under Polytechnic, Ikorodu, Nigeria. The area lies between
intensive agriculture because it is often associated latitude 5 north and longitude 3°16’and 3°18’east of
with reduced crop yield, soil acidity and nutrient the equator. It has an altitude of 50 m above sea level
imbalance (Obi and Ebo, 1995; Ojeniyi, 2000; Ayoola with a mean average temperature of 25°C and 29'C
and Adeniyan, 2008). Moreover chemical fertilisers with December—February being the hottest months.
are expensive for the resource poor farmers and not The annual rainfall ranges between 1000-1500 mm,
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and relative humidity between 65-68% (LASPOTECH
Metrological station, 2014). The experimental plot
was ploughed to pulverize the soil for easy working of
the soil. The plots were marked out and divided into
twelve plots, each plot with 3m x 3m and a spacing of
Im between plots.
Soil sampling

Top soil samples of 20 cm- 30 cm deep were
collected randomly from five spots using soil auger
from the experimental plot and mixed together to form
a composite sample. It was air dried, sieved with a 2
mm mesh-size sieve and taken to the laboratory to
determine the soil’s physicochemical properties using
standard laboratory procedures (Olsen et al 1954;
Jackson, 1973; Page et al 1982; Okalebo et al 2002).
The soil was slightly acidic (pH 6.20) and sandy loan
in texture, having 1.77% organic carbon, 0.18% total
nitrogen, 4.04 ppm available phosphorus, 0.25, 2.67,
1.17 and 0.78 cmol/kg of potassium, calcium,
magnesium and sodium respectively (Table 1).
Experimental layout and treatment application

The experiment was arranged in a Randomized
Complete Block Design (RCBD) with three replicates.
Water melon seeds was purchased from fruits stall,
Mile 12 market, Lagos Nigeria and was sown directly
on the field at two seeds per hole with a spacing of 1m
x lm, a week after germination this was thin to one

vigorous seedling per stand. Compost (0 kgha™, 200
kgha', 250 kgha' and 300 kgha') which were
incorporated into the soil at planting. All agronomic
practices such as weeding, irrigation and insect pest
control required for successful cultivation of
watermelon were carried out as at when.
Data collection and statistical analysis

Data collection and sampling for growth and
yields were done at 30 and 60 d after transplanting
(DAT). Three plants were randomly selected from the
two middle rows in each plot were selected and tagged
for data collection and sampling for growth and yields
assessment. Data for watermelon vegetative growth
performance (Plant height, number of leaves, vine
length) were taken at 2, 4, 6 and 8 weeks after
planting respectively and number of days to 50%
flowering. While data on yield (number of fruits, fruit
weight and fruit diameter) were recorded at harvest.
Data collected were subjected to Analysis of Variance
(ANOVA) using the SPSS software (SPSS, 2011) and
Least Significant Differences (LSD) at 5% probability
level was used to separate significant treatment means
(Gomez and Gomez, 1984).

Results
Effects of Compost Manure on Experimental Soil
Physical and Chemical Properties

Table 1: Analysis of soil physio-chemical properties

Sample code Pre-soil 250 kg ha! Post-soil Analysis (300 kg ha™) 200 kg ha! 0kgha'
pH (H,0) 6.20 5.72 5.86 5.60 5.56
Ca (cmol/kg) 2.67 1.20 1.26 1.18 1.18
Na (cmol/kg) 0.78 0.64 0.83 0.57 0.60
K (cmol/kg) 0.25 0.19 0.28 0.22 1.02
Mg (cmol/kg) 1.17 2.33 2.50 2.11 1.83
H 0.10 0.11 0.12 0.10 0.10
CE.C 4.97 5.08 5.14 5.01 4.99
Av. P (ppm) 4.04 3.94 4.09 3.91 3.88
%C 1.77 1.90 2.06 1.93 1.25
T.N 0.18 0.20 0.21 0.16 0.12
Bulk Density 1.39 1.28 1.41 1.34 1.37
Porosity (%) 47.4 48.3 48.9 47.7 47.2
Sand (%) 71.3 71.3 72.8 71.1 69.6
Clay (%) 13.8 15.5 13.6 14.3 14.8
Silt (%) 14.9 13.2 13.6 15.0 15.9

The result of the soil analysis shows that the soil
was sandy loam in texture with high proportion of
sand both before and after experiment. The soil before
cropping was slightly acidic in nature (pH 6.20) and at
crop harvest the soil becomes acidic due to reduce pH
ranges 5.56-5.86 (Table 1). The experimental soil was
well suitable for the cultivation of watermelon which
requires well drained sandy loam with a pH of
between 5.5-5.80. The soil was low in organic carbon,
total nitrogen, available phosphorus and exchangeable
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cations recommended for sustainable crop production
in agro-ecological zones of Nigeria (Akinrinde and
Obigbesan, 2000). The low nutrient status of the soil
clearly indicates that watermelon will definitely
benefit from the application of compost to the
experimental site. Magnesium, Cation Exchange
Capacity, potassium, organic carbon, and total
nitrogen were marginally increased compared to
Calcium, sodium and available phosphorus in soil
incorporated with compost. The bulk density for pre
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copping soil analysis was 1.39, but the results from
the post-soil analysis showed that bulk density in plots
incorporated with 300 kg ha™ compost increased
slightly (1.4), while other compost incorporated
decreased in the following order 200 kg ha™ (1.34) >,
0 kg ha™ (1.30) >, 250 kg ha™' (1.28) ) respectively.
Effects of compost manure application rate on
vegetative growth performance of water melon

Results obtained from the study indicated that
plant height, number of leaves and vine length,
increased significantly (p<0.05) with an increase in
compost application rate and age of plants (Figure 1-
3). At low compost rates (200 kg ha™), the plants
produced comparable number of leaves to those in the
unfertilised control, whereas higher rates (250 kg ha™)
compost resulted in highest number of leaves both at
4, 6 and 8 WAP respectively (Figure 1).

Plant height was directly proportional to the
increased in compost rate and age of water melon
plots fertilized with 300 kg ha’ compost rates
produced the tallest plants at the different ages of
water melon and not significantly different (p>0.05)
from those enriched with 250 kg ha™ of compost but
was significantly different (p<0.05) compared to plant
height observed from plot amended with 250 kg ha™
compost and those grown in the unfertilised control
plots which produced the shortest plants (Figure 2).
Similar trends was observed for plant vine length and
the order compost influence on water melon vine
length growth was 300 kg ha” ~ 250 kg ha™ > 200 kg
ha' > 0 kg ha' (Figure 3). Statistically, there was
significant difference (p<0.05) in vine length growth
based on the compost application rates.
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Number of days to 50% flowering of watermelon
The result in Figure 4 shows that variable rates
of compost used in this study do not have significant
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effects (p>0.05) on watermelon number of days to
50% flowering. However, plots that received 200 kg
ha™' and 250 kg ha™ flowered earlier than other treated
plots; closely followed by watermelon planted in
control plots and 3000 kg ha treated plots flowered
last (Figure 4).

Effect of Compost manure on Yield attributes of
Watermelon.

The data regarding yield attributes grown shows
that watermelon yield was significantly influenced
(p<0.05) by the varying rates of compost incorporated
into the experimental soil (Figure 5). It is evident
from the result that the maximum fresh weight (9.4
kg) was recorded in plots incorporated with 300 kg ha’
! compost and minimum fruit weight (4.16 kg) was
harvested from plots fertilized with 250 kg ha
compost. Fruit diameter was not significantly (p>0.05)
influenced by the application of compost (Figure 5).
However, watermelon planted on plots fertilized with
200 kg ha” produced the biggest fruits (27.19cm),
followed by 250 kg ha™(26.73 cm), 300 kg ha™ (26.63
cm) and watermelon planted in control plots produced
the smallest fruits (26.51 cm).
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Figure 5: Effects of compost on yield attributes.

Discussion

Application of organic materials have potential
of not only improving crop yield, but also reducing
dependence on fossil fuel based inorganic fertilizers,
thereby reducing hazards caused by continuous and
indiscriminate use of chemical fertilizers. The role of
organic manures in maintaining soil fertility and their
influence on growth and development of crop has
been well documented [Sultan, 1995; Singh et al
1997]. The role of organic manures in maintaining soil
fertility and their influence on growth and
development of crop has been well documented
[Sultan, 1995; Singh et al 1997; Afolabi and Adesina,
2011; Adesina and Sanni, 2013; Adesina et al 2014].
Besides influencing the physio chemical properties of
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soil, organic manures plays an important role in
improving soil permeability to air and water and water
stable aggregates. They are also known to contain
growth promoting substances, increases phosphorus
mobilization, enhance microbial activity and prevent
nitrogen loss by leaching thus improves nutrient
uptake resulting in greater growth, yield and yield
components (Shinde et al 1992; Singh et al 1994;
Sultan, 1995; Mondal and Chettri, 1998; Pandey et al
1999; Nevens and Reheul, 2003).

The significant growth and yield performance of
watermelon fertilized with compost over the control
recorded in this study is due to the low fertility status
of the experimental soil and agreed with the findings
of (Messiaen, 1992; Sanni et al 2013; Anickwe and
Nwokwu, 2015) that watermelon responds well to
organic manure which may contain essential nutrient
elements associated with high photosynthetic
activities to have promoted vigorous vegetative
growth and root development, increment of
meristematic and physiological activities in the plants
due to adequate plant nutrient supply coupled with
improved soil properties that resulted (John et al
2004). Incorporation of compost showed an improved
yield in comparison to unfertilized plots indicating
that compost had positive response on yield
parameters of watermelon, which might be due to
higher retention and availability of all the essential
nutrients which are required for satisfactory growth,
yield and quality of plants as well as improvement in
soil physical and biological properties (Kamara and
Lahai 1997; Priyadarshani et al 2013).

The varying yield response to the different rates
of compost might be attributed to the nature and
amount of nutrients present in the manures, their
decomposition and nutrient release pattern in the soils
(Mubarik, 1999). Increased plant yield may also be
due to increased soil aggregate stability which might
have favored the beneficial microbes which in turn
could have contributed to improve biomass production
(Basso and Ritchie, 2005; Bwenya and Terokun,
2001). This increase could possibly be because of long
term and easy availability of nutrients and their uptake
from higher proportions of compost.

Significant increase in watermelon vegetative
growth parameters (vine length, number of leaves and
plant height) was recorded with increase in the rate of
compost incorporated into the experimental soil). The
results obtained is in conformity with the findings of
Lawal (2000); Agba et al. (2005) and Abdel et al.
(2005) who reported increase in growth and yield
component of watermelon in respond to increased
level of fertilizer application.

The reason for this increase could be ascribed to
the efficient use of all available resources for plant
and roots because of slow and continued supply of
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nutrients as well as more water absorption due to
larger amounts of nutrients in the soil as the amount of
manure increased (Jagadeeswari and Kumaraswamy,
2000; Swarup and Yaduvanshi, 2000; Van-Averbeke
and Yoganathan, 2003; Ogunlela et al, 2005;
Pimentel et al., 2005; Kuntashula et al., 2006).
Manure application resulted in improved vegetative
growth compared to the unfertilised control plots and
these appear to indicate that addition of compost at
300kg ha™ provided sufficient nutrients for maximum
vegetative growth and the nutrients were partitioned
towards stem elongation and leaf production.

The low nutrient status (organic carbon, N, P, K.
Ca and Mg) of the soil is the characteristic nature of
soils in the agro ecological zone which is below the
critical level required for sustainable crop production
in Southwest Nigeria (Akinrinde Obigbesan 2000).
The reduction in the soil pH value at harvest confirms
the study of Sanni (2016) who observed that soil pH in
Ikorodu agro ecological reduced from 6.20 to a range
of 5.58-5.87 at crop harvest from soil fertilized with
200 kg/ha' NPK 15-15-15 fertilizer, 200 kg/ha”
'compost, 25 t ha'cow dung. The marginal increase
recorded for Mg, K, CEC, total N and organic carbon
from plots incorporated with varying level of compost
might be due to the increased in the amount of
nitrogen present in the various rates of compost
applied which improved microbial activity that led to
enhanced production and mineralization of organic
matter from natural (native) source in soil and this
support the previous result reported by Sanni (2016).

Conclusion

Application of compost resulted in an increase in
watermelon growth and yield attributes, as well as
improved the soil physiochemical properties. Compost
incorporated at 300kg/ha” produced significant higher
vegetative growth and yield attributes at harvest than
other treatments and the findings suggested that 300
kg/ha” of compost would supply sufficient nutrients
required for the optimum growth and yield of
watermelon in the study area.
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