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ABSTRACT 
 
A field experiment was undertaken to investigate the effects of four varying rates 
of NPK 15-15-15 fertilizer applications (0, 167, 333 and 500 kg ha-1) and two 
planting densities (5000 and 10000 plants ha-1) on the growth and yield of 
muskmelon at the Teaching and Research Farm of Ekiti State University, Ado-Ekiti, 
Nigeria. The design was a 2 × 4 factorial experiment design laid out in a 
Randomized Complete Block Design in three replicates. Data on number of leaves 
and branches, leaf area, vine length, number of fruits, and fruit weight were 
subjected to analysis of variance and treatment means separated using Duncan 
Multiple Range Test at 0.05 level of probability. NPK fertilizer rates and density 
increased vegetative growth and fruit yield linearly. Application of 333 kg ha-1 NPK 
15-15-15 fertilizer produced significant higher leaf area (102 .82 cm2) than 500 kg 
ha-1 NPK (97.05 cm2). Growth parameters produced in 5000 plants ha-1 were not 
significantly higher than those produced in 10000 plants ha-1. Fruit yield increased 
significantly with increased plant density and fertilizer rate with 333 kg ha-1 NPK 
15-15-15 fertilizer application producing the highest mean fruit size (0.96 kg) at 
10000 plants ha-1 and can be adopted for muskmelon production in Ado-Ekiti, 
Nigeria.  
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INTRODUCTION 
 
The application of fertilizer (organic and inorganic) has 
been adopted as an agronomic practice to enhance the 
growth and yield of crops to which cucurbits is not 
excepted (Siva et al., 2017). Muskmelon (Cucumis melo L.), 
a member of the family Cucurbitaceae, sometimes referred 
to as cantaloupe is a high feeder crop that requires high 
level of nutrients for effective performance and yield. It is 
cultivated mainly in the tropic and sub-tropic for its 
nutritious and medicinal values (Lester and Hodges, 2008) 
with China being the most significant world producer (FAO, 
2014). Generally, nitrogen (N), phosphorus (P) and 
potassium (K) are the essential nutrients for cucurbits' 
production under field conditions (Nerson, 2008). To 
achieve the desired yield, nitrogen has to  be the  dominant 
nutrient (Huett and White, 1991) as  it  is  one  of  the  most 

 

 
critical nutrients for growth and development (Tripathy, 
1993). It is the most limiting factor needed to promote 
vegetative growth, fruit-bearing habit, fruit size, and 
quality. Muskmelon has an indeterminate growth habit 
which makes it necessary to apply N up to and during the 
harvest period such that total requirement and uptake 
according to the crop phenology would assist in the 
adequate fertilization of the crop (Castellanos et al., 2012). 
Growth and yield in muskmelon response positively to N 
fertilizer (Buwalda and Freeman, 1986) to a maximum N 
level (Kirnak et al., 2007; Wahocho et al., 2017) above 
which fruit dry matter is significantly not affected but 
luxurious vegetative growth (Castellanos et al., 2011). The 
uptake of N in muskmelon is still not understood, and 
diverse cultivars of melon respond differently in growth
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and yield such that farmers apply a considerable quantity of 
nitrogen fertilizer to muskmelon which can produce 
adverse effects in soil and plant productivity (Castellanos et 
al., 2010).   

Crops utilize P throughout their growth period to ensure 
a good start and continued growth for improved average 
fruit weight and high yield. However, research on the 
responses to P fertilizers is inadequate which often leads to 
the melon farmers applying P rates based on experiences 
and availability of NPK fertilizers for the use which may be 
at rates higher than what the crop needs in particular soils 
with implications for a higher cost of production and 
contamination of surface and groundwater. The P 
requirements under field conditions are variable but since 
the tissue P concentration in cucurbits is generally in one 
order of magnitude lower than N and P has lower 
availability in soils, the N: P ratio in fertilizer schemes is 
about 2:1 (Nerson, 2008). The roles of K in maintaining 
ionic balance and water status in plants explain the 
involvement in numerous biochemical and physiological 
processes associated with increased growth performance, 
yield and quality attributes (Lester et al., 2006). The studies 
on K fertilization to improve muskmelon productivity have 
not given consistent results. El-Beheidi et al. (1988) noted 
that K application had no significant effects on vegetative 
growth and total fruit yield of sweet melon plants. Demiral 
and Köseoglu (2007) observed that K application rates did 
not affect the yield of greenhouse-grown Galia melon but 
the number of fruits plant-1. On the other hand, Preciado-
Rangel et al. (2018) observed a significant increase in the 
average fruit weight of muskmelon with the rise of K in 
solution.  

There have been numerous studies to determine the 
influence of the combinations of N, P and K on the growth, 
yield and quality of cucurbits. The essence is that 
reasonable fertilization must be the basis for cropping 
systems to develop and attain the yield potential of crops, 
reduce production costs and prevent environmental 
pollution that may arise from over-use as a form of 
fertilizer abuse. Tripathy et al. (1994) obtained the best 
fruit yield of pointed gourd from NPK 30:30:30, and 
Choudhari and More (2002) and Shivashankaramurthy et 
al. (2007) at NPK 200:125:125 kg ha-1 and 175:125:125 kg 
ha-1 on cucumber respectively. Jilani et al. (2009) obtained 
the best performance in all growth parameters of cucumber 
at NPK 100:50:50 kg ha-1. The investigation by Olaniyi, 
(2008) on the main and combined effects of N and P 
application rates on egusi melon (Colocynthis citrullus L.) 
observed the highest growth, fruit and seed yield ha-1 in the 
60 kg N + 13.2 P ha-1. Naorem and Sureshkumar (2015) 
noted significant interactions of P and K application on the 
bitter gourd with the highest values obtained at 90 kg P + 
80 kg K ha-1 in the presence of 90 kg N ha-1. Kacha et al. 
(2017) studied the effects of N, P and K on watermelon and 
obtained the highest fruit yield plant-1 and ha-1 at 125 kg N, 

100 kg P and 60 kg K ha-1. Awere and Onyeacholem (2014) 
studied the effect of NPK 20:10:10 fertilizer application on 
the growth and yield of watermelon in Enugu, South 
Eastern Nigeria and recommended 400 kg ha-1 rate NPK 
20:10:10.  The application of NPK 15:15:15 fertilizer rates 
increased the growth performance, fruit yield and yield 
components of pumpkin (Cucurbita pepo Linn.) with the 
highest number of fruits ha-1 at 100 kg ha-1. However, the 
yield did not improve beyond 100kg ha-1 (Oloyede and 
Adebooye, 2013).   

Singh and Chhonkar (1986) observed that N, P and K 
increased the length of the main creeper, number of leaves 
on the main creeper, number of sub-creepers, average fruit 
weight and yield of muskmelon (var. Jaunpuri) with the 
highest values obtained at 100 kg N, 60 kg P and 60 kg K 
treatments. El-Beheidi et al. (1988) noted that the best 
combination for growth performance and yield of sweet 
melon was 120 or 180 kg N + 72 kg K2O ha-1. The effect of 
mineral (NPK) fertilizer application increased the growth, 
yield, and quality of cantaloupe plants (El-Desuki et al., 
2000). Hochmuth and Hanlon (2010) reported the 
recommendation of the University of Florida, USA as 170 kg 
N ha-1, 170 kg P2O5 ha-1 and 170 kg K2O for muskmelon 
production. Xue et al. (2015) assessed the effects of N, P and 
K on muskmelon using the 312-D optimized saturation 
method and determined the relationships between 
balanced NPK fertilization and yield, TSS and economic 
benefit parameters. The main effects of N, P and K, 
indicated yield increase of 31.2-31.5, 5.8-7.5 and 5.1-5.5% 
respectively compared to the controls with the N×P and 
N×K interactions significant but P×K interaction was not 
visible. The recommendations for muskmelon and 
watermelon are the same in soils that test very low and 
low, medium and high based on Mehlich-I extraction at 168, 
134, 112 and 0 kg P2O5 and K2O ha-1 respectively (Liu et 
al., 2019).  

Plant population density is an essential factor that 
influences nutrients uptake in cucurbits (Siva et al., 2017) 
hence affecting growth and yield. The manipulations of 
plant population density and varying rates of N, P and K by 
several workers as reported by Siva et al. (2017) resulted in 
higher yield. Singh et al. (2001) and Arora et al. (2013) 
observed increases in the number of fruits and fruit yield 
ha-1 as plant density increases with significantly decrease 
in marketable yield. Sabo et al. (2013) observations on 
watermelon (Citrillus lanatus L.) revealed that varying 
rates of NPK fertilizer and plant densities have a way of 
influencing growth and yield.  

Nigeria is a tropical environment where cucurbits 
productions such as egusi melon, cucumber, pumpkin, and 
watermelon, have been established, but there is a pause in 
the publication of research information on muskmelon 
production especially in Ekiti State. This study is, therefore 
aimed at evaluating the effects of varying rates of NPK 15-
15-15 fertilizer and plant density on the growth and yield of  
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Table 1: Temperature and rainfall pattern of experimental site in 2018. 
  

Month Min. Temp. (°C) Max. Temp. (°C) Ave. Temp. (°C) Rainfall (mm) Rainfall (mm day-1) 

Jan. 16.96 30.86 23.91 2.19 0.07 
Feb. 21.84 31.76 26.80 74.69 2.67 
March 22.73 31.91 27.32 40.06 1.29 
April 23.05 30.98 27.02 59.84 1.99 
May 22.60 29.39 26.00 139.78 4.51 
June 21.84 27.86 24.85 352.71 11.56 
July 21.34 27.39 24.37 296.99 9.58 
Aug. 21.08 26.99 24.04 324.08 10.45 
Sept. 21.51 27.35 24.43 371.45 12.38 
Oct. 21.71 28.46 25.09 149.76 4.83 
Nov. 20.99 29.75 25.37 41.08 1.37 
Dec. 18.02 29.70 23.86 0.33 0.01 

 

Source: NASA. www.power.larc.nasa.gov/data-access-viewer/ 
 

 
muskmelon.   
 
 
MATERIALS AND METHODS 
 
Experimental site 
 
The experiment took place at the Research Field of the 
Department of Crop, Horticulture and Landscape Design of 
the Teaching and Research Farm of Ekiti State University, 
Ado-Ekiti, Nigeria. Ado-Ekiti is 7º31'N and 5º13'E in 
coordinate with about 530 m elevation. Ado-Ekiti is in a 
rain forest ecological zone that experiences a tropical 
climate characterized by two seasons (rainy and dry 
seasons)(Adebayo, 1993). In 2018 (experimental year) 
march had the highest monthly average temperature 
(27.32°C) and the  lowest in December (23.86°C) with the 
highest monthly precipitation of 371.45 mm in September 
(Table 1). 
 
 

Experimental layout 
 

The experimental plot was sub-plotted to 4 × 4 m, and a 4 × 
2 factorial experiment was laid out in Randomized 
Complete Block Design (RCBD) in three replicates. Surface 
soil (0-15 cm) samples were collected randomly from the 
experimental plot, air-dried, sieved using a 2 mm sieve and 
analyzed in accordance with soil analytical procedures as 
described by Udo et al. (2009). Seeds of muskmelon 
(cantalupensis group) were sowed at two planting 
densities: 10000 plants ha-1 (1 × 1 m spacing) and 5000 
plants ha-1 (1 × 2 m spacing) in the sub-plot and seedlings 
thinned to 1 hill-1 after emergence. Four (4) rates of NPK 
15-15-15 fertilizer: 0 (control), 167, 333 and 500 kg ha-1 
were applied to muskmelon plants at four weeks after 
sowing (WAS). It entails hand weeding fortnightly, and 
spraying plants with Kombat 2.5 EC (25 g of Lambda 
Insecticide-treated nets were used to wrap the fruits as 
they developed to prevent insect infestation.  

Data collection 
 

Three plants were randomly selected and tagged in each 
treatment from which data was collected on growth and 
yield parameters. The number of leaves and branches were 
determined by counting, while vine length was measured 
by a meter rule. Panta and NeSmith (1995) model for 
estimating leaf area in muskmelon was used to determine 
the leaf area: Leaf area = 3.30 + 0.63 (W2) where W is leaf 
width. The researcher counted the number of fruits ha-1 and 
seeds fruit-1. Vernier caliper took the fruit length and width, 
and fruit flesh thickness (fruit pulp width), then measured 
fruit weight and seed weight with weighing balance. 
 
 

Statistical analysis  
 

The data collected were subjected to the generalized linear 
model of SAS (Statistical Analysis System) for ANOVA, and 
the treatment means, separated using Duncan's Multiple 
Range Test at 0.05 level of probability. 
 
 

RESULTS 
 

Characteristics of the soils used for the studies 
 
The soil particle size analysis of the soil used indicated 
856.00, 66.80 and 87.20 g kg-1for sand, silt, and clay 
respectively. The pH was 5.32, organic matter was 25.20g 
kg-1, total N was 0.80 g kg-1, and available P was 18.54 mg 
kg-1. The exchangeable K, Ca, Mg and Na contents were 0.28, 
5.82, 0.86 and 0.08 cmol kg-1 respectively (Table 2). 
Cyhalothrin l-1) insecticide twice before flowering.  
 
 
Effects of varying rates of NPK 15:15:15 fertilizer 
applications on some growth parameters of 
muskmelon at Ado-Ekiti  
 
The effects of varying rates of NPK 15-15-15 fertilizer

http://www.power.larc.nasa.gov/data-access-viewer/
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Table 2: Physical and chemical properties of the soil used . 
   

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Table 3: Effects of varying rates of NPK 15:15:15 fertilizer applications on some growth parameters of muskmelon at Ado-
Ekiti. 

 
 

NPK fertilizer rates 
(kg ha-1) 

Weeks after sowing 

5 6 7 8 9 10 

 Number of leaves 
0 4.67b 8.42b 15.50b 31.00b 48.67b 64.00a 
167 6.71ab 12.63ab 24.92a 39.67ab 51.67ab 64.54a 
333 8.46a 12.75ab 24.88a 43.00a 59.96a 75.42a 
500 6.38ab 15.00a 23.25a 40.83ab 54.92ab 73.63a 
       
 Leaf area (cm2) 
0 26.93b 46.31b 61.75b 69.52b 82.44b 73.57c 
167 36.69ab 60.81ab 85.15a 84.70a 90.51ab 88.77b 
333 49.86a 70.12a 84.55a 93.82a 98.29a 101.97a 
500 45.33a 63.47ab 77.98ab 86.91a 91.00ab 97.05ab 
       
 Vine length (cm) 
0 4.28c 9.14c 16.23b 38.90b 56.58b 71.60b 
167 8.43b 17.82ab 37.38a 53.78ab 70.94b 84.44ab 
333 11.09a 21.51a 35.62a 66.51a 85.81a 102.82a 
500 7.59b 15.93b 32.80a 54.66ab 74.31b 98.84a 
       
 Branch vine length (cm) 
0 0.00b 4.44b 11.70b 36.12a 53.33a 66.20a 
167 1.33ab 7.06ab 19.46ab 44.10a 58.60a 67.20a 
333 3.18a 12.36a 20.59ab 43.58a 65.90a 79.44a 
500 1.28ab 6.45ab 23.94a 48.83a 63.64a 74.17a 
       
 Number of branches 
0 0.50b 2.00a 2.33b 4.67a 5.67a 6.00a 
167 1.75a 3.08a 4.08a 5.42a 6.ooa 6.33a 
333 2.00a 2.67a 3.83a 5.50a 6.00a 6.46a 
500 1.75a 2.83a 4.75a 5.58a 5.92a 6.75a 

 

Mean values with the same letter(s) in the same column are not significantly different at 5% probability (DMRT). 

 
 

applications on some muskmelon growth parameters is 
shown in  Table 3. The application of 333 kg ha-1 NPK 15-
15-15 produced the highest number of leaves and leaf area, 
which differed significantly (P < 0.05) from the control 
treatment only at 5-9 WAS. At 10 WAS, fertilizer application 

had no effect on the number of leaves but 333 kg ha-1 NPK 
15-15-15 gave the highest leaf area (101.97 cm2) that was 
4.8, 12.9 and 27.9% higher than values at 500, 167 and 0 kg 
ha-1 NPK 15-15-15 rates respectively. The application of 
333 kg NPK15-15-15  ha-1 produced the longest muskmelon  

Soil properties Values 

pH (H2O) 5.32 
Oganic carbon (g kg-1) 14.60 
Organic matter (g kg-1) 25.20 
Total nitrogen (g kg-1) 0.80 
Available phosphorus (mg kg-1) 18.54 
Exchangeable bases (cmol kg-1)  
K  0.28 
Ca 5.82 
Mg 0.86 
Na 0.08 
Sand (g kg-1) 856.00 
Silt (g kg-1) 66.80 
Clay (g kg-1) 87.20 
Textural class Loamy sand 
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Table 4: Effects 5000 and 10000 plants ha-1 planting population densities on growth parameters of muskmelon at Ado-Ekiti. 

 
 

 

Mean values with the same letter(s) in the same column are not significantly different at 5% probability (DMRT). 

 
 
vines which only differed significantly from the control 
treatment throughout measurement (5-10 WAS) with the 
longest of 102.82 cm at 10 WAS. Fertilizer application 
significantly increased the number of branch vines more 
than the control at 5 WAS and did not affect subsequently, 
but the highest number (6.75) was obtained with the 
application of 500 kg ha-1 NPK15-15-15 at 10 WAS. The 
plant produced the longest branch vines (3.18, 12.36, 65.90 
and79.44 cm) at 5, 6, 9 and 10 WAS with 333 kg ha-1 NPK 
15-15-15 application, but with 500 kg ha-1 NPK15-15-15 at 
7-8 WAS (23.94 and 48.83 cm). The branch vine lengths 
obtained with fertilizer application differed from the 
control at 5-7 WAS only. 
 

 
Effect of planting densities on some growth parameters 
of muskmelon at Ado-Ekiti 
 
The effects of plant population density on some growth 
parameters of muskmelon is show in Table 4. The average 
number of leaves plant-1 produced by the two planting 
densities (5000 and 10000 plants ha-1) did not differ 
significantly except at 5 (30.89), and 6 (41.44)    was  when  
the number of leaves produced in 5000 plants ha-1 (30.89 
and 41.44 respectively) were significantly higher than 
19.67 and 29.50 respectively for 10000 plants ha-1 plant 
density. Also, the 5000 plants ha-1 density produced a 
higher average number of leaves plant-1, which was highest 
at 10 WAS (71.11) than 70.33 for 10000 plants ha-1 density. 
The leaf areas produced in 5000 plants ha-1 plant density at 
5 and 6 WAS were 97.76 and 138.84 cm2 which were 
significantly higher than 64.69 and 94.28 cm2 for 10000 

plants ha-1 plant density. However, at 10 WAS, the highest 
leaf area in 5000 plants ha-1 (146.31 cm2) was not 
significantly higher than 124.03 cm2 for 10000 plants ha-1. 
At the early stage of growth (5 to 7 WAS), the  5000 plants 
ha-1 density produced mean stem vine length of 17.26, 
54.63 and 76.44 cm which differed significantly from 11.04, 
30.80 and 48.36 cm for 10000 plants ha-1density 
respectively. Although 5000 plants ha-1 density produced 
higher vine length at the later stage of growth (8 to 10 
WAS) than 10000 plants ha-1, the vine lengths were not 
significantly different. The number of branches and branch 
length in the two planting densities(5000 and 10000 plants 
ha-1) did not differed significantly throughout measurement 
(5-10 WAS). 
 
 
Effects of varying rates of NPK 15:15:15 fertilizer 
applications and planting densities on some growth 
parameters of muskmelon at Ado-Ekiti  
 
The interactive effects of plant density and varying rates of 
NPK 15-15-15 fertilizer application on some muskmelon 
growth parameters are presented in table 5, 6 and 7. Table 
5 shows the effects of plant density and varying rates of 
NPK 15-15-15 fertilizer applications on the number of 
leaves and leaf area of muskmelon. At 10 WAS, application 
of 333 kg ha-1 NPK 15-15-15 fertilizer application in 10000 
plants ha-1 plant density gave the highest average number 
of leaves of 82.50 which was significantly higher than the 
average number of leaves for other rates of NPK 15-15-15 
fertilizer application examined in both 5000 and 10000 
plants ha-1  plant  densities.  The  researcher  observed  the 

Density (plants ha-1) 
Weeks after sowing 

5 6 7 8 9   10 

  Number of leaves 
5000 15.11a 30.89a 41.44a 59.22a 61.00a 71.11a 

10000 10.28b 19.67b 29.50a 44.72a 56.89a 70.33a 
  
 Leaf area (cm2) 

5000 97.76a 138.84a 140.27a 138.06a 142.29a 146.31a 
10000 64.69b 94.28b 101.18a 111.65a 119.77a 124.03a 

  
  Vine length (cm) 

5000 17.26a 54.63a 76.44a 101.01a 118.20a 127.04a 
10000 11.04b 30.80b 48.36b 76.56a 98.04a 115.69a 

  
               Branch vine length (cm) 

5000 12.67a 41.46a 51.47a 84.16a 97.44a 109.62a 
10000 10.86a 43.07a 49.49a 87.88a 95.33a 108.56a 

  

           Number of branches 
5000 2.78a 3.78a 4.89a 5.22a 5.33a 5.67a 

10000 2.00a 3.22a 4.11a 5.11a 5.22a 5.33a 
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Table 5: Effects of varying rates of NPK 15-15-15 fertilizer applications and planting population density on number of leaves and 
leaf area of muskmelon at Ado-Ekiti. 

 

Density (plants ha-1) 
NPK fertilizer 
rate (kg ha-1) 

Weeks after sowing 

5 6 7 8 9 10 

Number of leaves 
5000 0 3.67c 6.33b 10.67b 23.00b 46.50b 59.33ab 
 167 7.83ab 14.67ab 29.33a 40.83a 50.33b 68.33ab 
 333 9.67a 18.17a 29.50a 40.00a 52.50b 68.67ab 
 500 5.33abc 12.50ab 24.50a 40.83a 52.17b 75.17ab 
        
10000 0 5.58bc 10.50ab 20/25ab 39.00ab 47.00b 54.00b 
 167 5.67bc 10.58ab 20.50ab 39.33a 56.33ab 72.08ab 
 333 7.25abc 11.83ab 20.33ab 45.17a 67.42a 82.50a 
 500 6.42abc 13.00ab 22.00ab 40.83a 57.67ab 75.08ab 
 
Leaf area (cm2) 
5000 0 16.66b 37.91b 55.70b 61.87c 78.15b 68.84d 
 167 37.59ab 66.85ab 85.10a 86.75ab 90.76ab 92.04abc 

 333 58.26a 82.03a 90.56a 77.17bc 85.23ab 91.83abc 

 500 52.17a 63.03ab 74.07ab 84.46ab 88.61ab 85.02bcd 
        
10000 0 35.78ab 54.70ab 67.79ab 73.92bc 79.65b 78.30cd 
 167 37.19ab 54.78ab 85.21a 100,89a 105.83a 111.91a 
 333 41.46a 58.21ab 78.54ab 95.48ab 102.87a 102.28ac 
 500 38.49ab 63.91ab 81.89ab 89.35ab 93.39ab 92.52abc 

 

Mean values with same letter(s) in the same column are not significantly different at 5% probability (DMRT). 

 
 

Table 6: Effects of varying rates of NPK 15-15-15 fertilizer applications and plant population density on 
muskmelon stem vine length (cm) at Ado-Ekiti. 

 
Density (plants ha-1) Rate 

(kg ha-1) 
Weeks after sowing 

  5 6 7 8 9 10 

5000 0 3.57c 5.700c 6.33b 25.40b 52.33c 58.25c 
 167 10.12ab 21.20ab 40.63a 53.82ab 60.83bc 71.87bc 
 333 14.63a 27.95a 42.71a 58.90ab 77.23ab 92.25ab 
 500 8.95bc 17.08abc 37.98a 77.18a 78.40ab 94.23ab 
        
10000 0 5.00bc 12.58bc 26.18a 48.66ab 55.42bc 71.33bc 
 167 6.73bc 14.44bc 34.13a 52.40ab 63.48bc 74.65abc 
 333 7.54bc 15.08bc 28.52a 68.46ab 94.39a 105.43a 
 500 6.23bc 14.74bc 27.62a 55.51ab 77.61ab 90.37ab 

 

Mean values with the same letter(s) in the same column are not significantly different at 5% probability (DMRT). 

 
 
highest leaf area of 111.91 cm2 at 10 WAS in the application 
of 167 kg ha-1 NPK 15-15-15 fertilizer application in 10000 
plants ha-1 which was significantly higher than 102.28 for 
333 kg ha-1 and 92.52 cm2 for 500 kg ha-1 NPK 15-15-15 
fertilizer application in 10000 plants ha-1 respectively. Plant 
density 5000 plants ha-1 gave similar trend as 167 kg ha-1 
NPK 15-15-15 fertilizer application gave 92.04 cm2 which 
was higher than 91.83 cm2 for 333 kg ha-1 and 85.02 cm2 for 
500 kg ha-1 NPK 15-15-15 fertilizer application. 

The effects of plant density and varying rates of NPK 15-
15-15 fertilizer applications on the stem vine length of 
muskmelon was shown in Table 6. The application of 500 

kg ha-1 NPK 15-15-15 fertilizer in 5000 plants ha-1 gave the 
highest average stem vine length of 94.23 cm at 10 WAS 
while the application of 333 kg ha-1 NPK 15-15-15 fertilizer 
gave the highest average stem vine length of 105.43 cm in 
10000 plants ha-1 which differed significantly from the 
other fertilizer rates applied. The number of branches and 
branch lengths, as shown in Table 7. The highest average 
number of branches of 7.33 and branch length of 85.71 
were observed in the application of 167 kg ha-1 NPK 15-15-
15 fertilizer in 10000 plants ha-1 plant density. The number 
of branches in 10000 plants ha-1 plant density at 10 WAS 
did not differ significantly but differed in 5000 plants ha-1



Academia Journal of Agricultural Research; Aluko et al. 217 
 
 
 

Table 7: Effects of varying rates of NPK 15-15-15 fertilizer applications and plant population density on number of branches 
(vines) and branch vine length (cm).  

 

Density (plants ha-1) 
NPK fertilizer 
Rate (kg ha-1) 

Weeks after sowing 
5 6 7 8 9 10 

Number of branches 
5000 0 0.00b 1.00b 1.00b 4.00b 5.33b 5.33b 
 167 2.33a 3.33a 3.83a 5.17ab 6.50ab 6.50ab 
 333 2.17a 3.00ab 4.33a 5.33ab 5.83ab 6.00ab 
 500 1.33ab 2.83ab 4.83a 5.33ab 6.00ab 7.00a 
        
10000 0 1.00ab 2.33ab 3.33a 4.83ab 5.67b 5.67ab 
 167 1.16ab 3.00ab 4.33a 6.00a 7.33a 6.92a 
 333 1.83a 2.50ab 3.67a 5.67ab 6.33ab 7.00a 
 500 2.17a 3.17ab 4.67a 6.00a 6.00ab 6.67a 
 
Branch vine length (cm) 

5000 0 0.00a 0.00b 0.00b 32.12a 43.25b 52.43b 
 167 2.33a 8.88ab 21.58a 40.13a 60.45ab 73.90ab 
 333 2.60a 15.02a 23.40a 38.52a 58.50ab 72.58ab 
 500 0.00a 5.41ab 26.30a 50.63a 66.83ab 75.75ab 
        

10000 0 0.00a 3.98ab 18.96a 36.53a 53.80ab 60.50ab 
 167 0.33a 8.72ab 19.80a 50.25a 73.30a 85.71a 
 333 3.75a 9.71ab 19.12a 47.42a 63.41ab 80.76a 
 500 2.55a 8.91ab 22.22a 49.69a 63.40ab 73.17ab 

 

Mean values with the same letter(s) in the same column are not significantly different at 5% probability (DMRT). 

 
 

Table 8: Effects of varying rates of NPK 15-15-15 fertilizer applications on muskmelon yield and yield components at Ado-Ekiti. 
 

PK fertilizer 
rate (kg N ha-

1) 

Number of 
fruits ha-1 

Fruit 
length (cm) 

Fruit 
diameter (cm) 

Fruit 
weight (kg) 

Fruit 
yield 

(t ha-1) 

Number of 
seeds 

Pulp 
width 
(cm) 

Seed 
weight (g) 

0 7533b 10.32b 8.45b 0.35c 2.49d 228.33c 1.52b 2.65b 
167 7947.5b 12.43a 10.23a 0.74b 5.77c 288.17b 2.27a 2.83b 
333 11953.2a 13.48a 10.43a 0.95a 11.56a 306.75b 2.33a 3.80a 
500 12029.4a 12.93a 10.53a 0.90a 11.68a 379.42a 2.22a 3.30ab 

 

Mean values with the same letter(s) in the same column are not significantly different at 5% probability (DMRT). 

 
plant density. The branch length of 85.71 cm produced by 
the application of 167 kg ha-1 NPK 15-15-15 fertilizer in 
10000 plants ha-1 plant density did not differ significantly 
from 80.76 cm branch length given by 333 kg ha-1 NPK 15-
15-15 fertilizer but differed significantly from the 
application of 0 and 500 kg ha-1 NPK 15-15-15 fertilizer. 
 
 
Effect of varying rates of NPK 15-15-15 fertilizer 
applications on yield and yield components of 
muskmelon at Ado-Ekiti 
 
Table 8 shows the effects of varying rates of NPK 15-15-15 
fertilizer applications on yield and yield components of 
muskmelon. The applications of NPK 15-15-15 fertilizer 
produced significantly (P  0.05) more fruits than the 
control treatment and 500 kg ha-1 produced more fruits 
which did not differ from 333 kg ha-1. The application of 
fertilizer on muskmelon plants produced fruits that had 

longer length and diameter than the control significantly, 
but the values for the rates were similar. The average fruit 
weight was highest at 333 kg ha-1, which did not differ from 
500 kg ha-1 but the highest fruit yield at 500 kg ha-1 was 
similar to 333 kg ha-1. The highest number of seeds at 500 
kg ha-1 was not different from 333 kg ha-1 which, in turn, 
was not different from 167 kg ha-1. The pulp width was 
higher with fertilizer application but was not different 
among the rates. The seed yield fruit-1 was highest at 333 kg 
ha-1 and not different from 500 kg ha-1 while 167 kg ha-1 did 
not differ from the control treatment. 
 
 

Effect of varying rates of NPK 15-15-15 fertilizer 
applications and planting densities on yield and yield 
components of muskmelon at Ado-Ekiti 
 
Table 9 shows the effects of plant density and varying rates 
of NPK 15-15-15 fertilizer applications yield and yield
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Table 9: Effects of varying rates of NPK 15-15-15 fertilizer applications and plant population density on yield and yield components of muskmelon 
at Ado-Ekiti. 

  
Density 

(plants ha-

1) 

NPK 
fertilizer 

rate 
(kg ha-1) 

Number of 
fruits ha-1 

Fruit 
length 
(cm) 

Fruit 
diameter 

(cm) 

Fruit 
weight 

(kg) 

Fruit 
yield 

(t ha-1) 

Number of 
seeds 

Pulp 
width 
(cm) 

Seed 
weight 

(g) 

5000 0 5006e 8.63b 8.23b 0.52c 2.60e 115.00c 1.47b 7.47bc 
 167 5682de 11.4ab 10.13ab 0.69bc 3.92d 322.00a 2.32a 9.90ab 
 333 5367de 14.28a 10.52ab 1.10a 5.90cd 291.50ab 2.23a 9.68abc 
 500 6754d 13.62a 11.37a 0.91a 6.15c 363.83a 2.30a 10.35a 
          

10000 0 9987bc 10.03b 9.50ab 0.62bc 6.19c 195.83bc 1.57b 7.27c 
 167 11323b 13.30a 10.75a 0.83ab 8.27ab 359.17a 2.23a 9.44abc 
 333 11754ab 14.13a 10.13ab 0.96a 11.28a 412.33a 2.20a 9.01abc 
 500 13330a 13.23a 9.93ab 0.74bc 9.86ab 361.00a 2.10a 7.99abc 

 

Mean values with the same letter(s) in the same column are not significantly different at 5% probability (DMRT). 

 

 
components on muskmelon. Application of 500 kg ha-1 NPK 
15-15-15 fertilizer in 10000 plants ha-1 gave 13330 average 
number of fruits ha-1 which was significantly higher than 
11754 for 333 kg ha-1, 11323 for 167 kg ha-1 and 9987 for 0 
kg ha-1 NPK 15-15-15 fertilizer in 10000 plants ha-1. This 
trend occurred in the 5000 plants ha-1 plant density as 500 
kg ha-1 NPK 15-15-15 fertilizer application gave the highest 
number of fruits per hectare. The application of 333 kg ha-1 
NPK 15-15-15 fertilizer 5000 plants ha-1 gave highest mean 
fruit size of 14.28 cm fruit length, 10.52 cm fruit diameter 
and 1.10 kg average fruit weight which was significantly 
higher than other fertilizer rates applied except at 500 kg 
ha-1 in 5000 plants ha-1 (0.91 kg) and 333 kg ha-1 in 10000 
plants ha-1 (0.96 kg). The researcher noticed the highest 
fruit yield of 11.28 t ha-1 in the application of 333 kg ha-1 
NPK 15-15-15 fertilizer in 10000 plants ha-1 which was 
significantly higher than other rates of NPK 15-15-15 
fertilizer applied in both plant densities examined. 
Fertilized plants of muskmelon produced fruit pulp width 
which were significantly different from the unfertilized 
muskmelon plants. Despite the application of 500 kg ha-1 
NPK 15-15-15 fertilizer in 5000 plants ha-1 gave the higher 
fruit pulp width (2.30 cm), application of 333 kg ha-1 NPK 
15-15-15 fertilizer 10000 plants ha-1 gave a higher average 
number of seeds which were not differed significantly from 
other rates of NPK 15-15-15 fertilizer applied 
 
 
DISCUSSION 
 
The particle size analysis of soil in the study site indicated 
that, the study was loamy sand which is suitable for short-
season vegetable crops, mainly when supplied with 
adequate amounts of water and nutrients. The pH of the 
soil revealed slight acidity, however, because of low status 
of the major nutrients, especially N, fertilizer application is 
imperative. Although, soil test interpretation is not 
available for vegetables, the critical N level at 1.1 mg g-1 
established for crop production in Nigeria (Adepetu et al., 

2014), shows that the soils are low in total N with values at 
0.8 mg g-1, while the available P and exchangeable K values 
are medium-high compared to critical levels at 10 mg kg-1 
and 0.20 cmol kg-1, respectively. The implication is that N 
supply would receive more attention than P and K whose 
values in the soils can explain why the results obtained 
from the application of compound NPK fertilizer in 
muskmelon and watermelon production are often not 
predictable (Silva et al., 2007; Nerson, 2008). 

Several studies on cucurbits have shown positive 
responses to NPK fertilizer application as indicated by 
significant increase in vegetative growth in cucumber 
(Eifediyi and Remison, 2010), watermelon (Kacha et al., 
2017), pumpkin (Oloyede et al., 2013), gourd (Jan et al., 
2000) and egusi melon (Olaniyi, 2008). As the quantity of 
N-fertilizer applied increased, there were corresponding 
increases vine length and in number of leaves in agreement 
with the reports on muskmelon by Wahocho et al. (2017) 
and cucurbits by Jilani et al. (2009), Sabo et al.(2013), Oga 
and Umekwe (2015), and Kacha et al. (2017). Thus, the best 
vegetative growth occurred at the highest fertilizer rate 
applied (Castellanos et al., 2011). The application of 333 kg 
ha-1 NPK 15-15-15 gave the best vegetative growth 
performance at 10000 plants ha-1 density. Sabo et al. (2013) 
had observed that the application of 150 kg ha-1 of NPK 20-
10-10 fertilizer gave the best vegetative growth 
performance in watermelon at 7000 plants ha-1. The higher 
the quantity of fertilizer applied, the better was the 
vegetative growth performance of the muskmelon, 
however, the greater competition among muskmelon plants 
for space, nutrients, light, and water at the higher 
population densities resulted in poorer quality of plant 
growth parameters.   

The result from the study agreed with several reports on 
fruit yield increases in muskmelon due to fertilizer 
application. The higher the quantity of N-fertilizer, the 
better was the fruit yield performance of muskmelon 
concerning the accumulation of biomass of fruit and 
distribution of dry matter (Peil and Galvez, 2005). In



Academia Journal of Agricultural Research; Aluko et al. 219 
 
 
 

this study, the number of fruits plant-1, average fruit weight, 
and total fruit yield ha-1 increased with increasing rates of 
NPK fertilizer where the 500 kg ha-1 treatment equivalent 
to 75 kg N ha-1 gave the best performance, but which did 
not differ from 333 kg ha-1 as 50 kg N ha-1. Wahocho et al. 
(2017) reported that muskmelon fruit yield increased with 
an increase in N fertilizer rate and the application of 150 kg 
N ha-1 gave the highest single fruit weight, fruit vine weight, 
fruit yield, and fruit yield.  At 90-100 kg N ha-1 Castellanos 
et al. (2011) observed maximum fruit biomass. Dry fruit 
matter declined as N supply increased beyond 93 kg N ha-1, 
whereas, Maluki et al. (2016) and Kacha et al. (2017) 
reported the highest fruit yield of watermelon at 120 kg N 
ha-1. The 333 kg ha-1 NPK 15-15-15 (50 kg N ha-1) observed 
as optimum in this study is lower than these rates but 
exceeds the 60 kg ha-1 NPK 15-15-15 (9 kg N ha-1) which 
gave the best growth and yield performance of watermelon 
(Oga and Umekwe, 2015). The treatment which gave the 
best watermelon growth and fruit yield performance in 
northern Nigeria was 150 kg ha-1 NPK 20-10-10 (equivalent 
to 30 kg N ha-1) (Sabo et al., 2013), while Awere and 
Onyeacholem (2014) reported that 400 kg ha-1 NPK 20-10-
10 (equivalent to 80 kg N ha-1) gave the best yield of 
watermelon in southeast Nigeria. The N fertilization rates 
have no significant effect on fruit pulp length of muskmelon 
but on the number of seeds and seed weight as observed by 
Nerson (2002). 
 
 
CONCLUSION 
 
Application of varying rates of NPK 15-15-15 fertilizer has 
increased the vegetative growth and yield of muskmelon. 
The muskmelon plants which received 500 kg ha-1 NPK 15-
15-15 fertilizer gave fruit yield ha-1 which was not 
significantly higher than 333 kg ha-1 NPK 15-15-15 
fertilizer with individual plant performance for better fruit 
size. The 10000 plants ha-1 plant density gave a significantly 
higher number of fruits and fruit yield ha-1 than 5000 plants 
ha-1. The study recommends the application of 333 kg ha-1 
NPK 15-15-15 fertilizer at 10000 plants ha-1 which gave 
significantly higher fruit yield and better vegetative growth 
performance for farmers willing to grow muskmelon 
especially in Ado-Ekiti, Ekiti State, Nigeria for optimum 
growth and yield. 
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