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Abstract: An experiment was conducted at the Teaching, Demonstration and Research Farm of Department of Agricultural 

Technology, Akanu Ibiam Federal Polytechnic Unwana in Ebonyi State, to evaluate the effect of NPK fertilizer and staking methods on 

the growth and yield of watermelon (Citrullus lanatus L.). Three different rates of NPK fertilizer (0, 60 and 120 kg/ha) and two staking 

methods (staking and non-staking) were used. The experiment was conducted as 3x2 factorial laid out in Randomized Complete Block 

Design (RCBD) with four replications. The parameters assessed were: vine length, number of leaves, number of flowers, days to 50% 

flowering, number of fruits, weight of fruits and number of marketable fruits. Treatment means were separated using least significant 

difference (LSD = 0.05). The result from this study showed that NPK fertilizer had a significant effect on the vine length, number of 

flowers, number of fruits and number of marketable fruits. The staked treatment constantly performed better with higher values than 

unstaked plants except in number of leaves and weight of fruits. Hence, for maximum production of watermelon, NPK fertilizer rates at 

60kg/ha and staking should be adopted. 
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1. Introduction 
 
Watermelon (Citrullus lanatus L.) is a vine-like flowering 
plant originated from South Central Africa. It is a member of 
the family; Cucurbitaceae, kingdom; plantae, order; 
cucurbitales, genus; Citrullus and specie; lanatus [1]. 
Watermelon refers to both fruit and plant of vine-like 
(climber or trailer) herb [2]. It is a tropical and sub-tropical 
plant and needs temperature higher than 250C. Seeds are 
usually sown on prepared beds, pots and then transplanted to 
a well drained sandy loam soil at a pH of 5.5 - 7 [3]. 
Watermelons have long prostrate vine growth and thus, 
require a lot of garden space for good yield [4]. The seeds of 
watermelon are rich in fat and protein and are consumed as 
snacks added to other dishes or used as an oil seed (Lawal, 
2000). According to [5], watermelon is an unusual leading 
source of the carotenoid, lycopene and rich source of 
phenolic antioxidants. Watermelon responds positively to 
fertilizer application, the dosage depends on the soil type, 
climate and system of planting. Nitrogen under high 
temperature condition promotes maleness in flowering and 
lowers the number of females or perfect flowers, resulting in 
low fruit set [6]. A significant increase in vine length, 
number of leaves, leaf area and number of branches was 
recorded with increase in fertilizer application [3]. Similarly, 
[7] observed an increase in vine length, with an increase in 
nitrogen application. [8] noted that the response of 
Cucumber plants to NPK fertilizer at the rate of 
150:90:90kg/ha through fertigation gave maximum number 
of fruits per vine, weight of fruits (g) and higher yield (kg). 
[9] found that fertigation of 150mgN/L gave the highest 
number of leaves, leaf area, fresh and dry weight of shoots 
and roots in Cucumber. [10] reported that NPK level at 120-
90-60kg/ha significantly performed better with regards to 
head weight, diameter, length, marketable yield and head 
yield of Cabbage. [11] also reported that different dozes of 
NPK were significant different for days to flowering, days to 
fruiting, number of branches per plant, plant height (cm), 

number of fruits per plant, length of fruit (cm) and total yield 
(kg/ha). [7] reported that increasing the level of NPK 
resulted in a positive response in the vegetative growth and 
increased pod yield. Increase in nitrogen application lead to 
maximum length of fruit, weight of fruit, vine length and 
yield of Cucumber [12]. [13] reported that nitrogen 
application at 100kg/ha significantly increased brinjal yield. 
Inspite of all these wonderful attributes of watermelon, the 
production of watermelon is still in the hands of peasant 
farmers in Nigeria who lack information in some important 
cultural practices such as staking for optimum yield of the 
crop. These farmers allow the vines to trail on the ground 
leading to the production of fruits with yellow bellies, 
overcrowding of vines and subsequently the attack by mould 
due to high humidity. Staking of watermelon shows 
enormous disparity and difference over unstaked one, as a 
result of avoiding competition, overcrowding and correct 
exposure or positioning of watermelon leaves to sunlight for 
effective photosynthetic activities that will enhance fruiting. 
[14, 15, 16, 17] observed that staked treatment gave higher 
yield than the unstaked treatment. The present study 
evaluated the effect of NPK fertilizer and staking methods 
on the growth and yield of watermelon (Citrullus lanatus L.) 
in Unwana-Afikpo. 
 
2. Materials and Methods 
 
The experiment was conducted at the Teaching, 
Demonstration and Research farm of Department of 
Agricultural Technology, Akanu Ibiam Federal Polytechnic 
Unwana-Afikpo, during 2014 rainy season. The experiment 
was conducted as 3x2 factorial laid out in Randomized 
Complete Block Design (RCBD) with four replications. 
Four levels of NPK fertilizer at 0, 60, and 120 kg/ha with 
two staking methods (staking and non-staking) were 
combined into a total of six treatments combination. The 
variety used was sugar baby early mature within 70 to 75 
days after planting.  Seeds of watermelon were sown on flat 
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bed of 2m x 2m. The different levels of fertilizer were 
applied at three weeks after planting. All cultural practices 
(i.e. weeding and crop protection) were carried out 
throughout the growing season as usually recommended. 
The parameters tested were - vine length, number of leaves, 
number of flowers, number of days to 50% anthesis, number 
of fruits, weight of fruits and number of marketable fruits at 
harvest. All recorded data were analyzed using the ANOVA 
technique and mean differences by the use of least 
significant difference (LSD) as described by Obi (2001). 
 
3. Results 
 

3.1 Vine Length 

 

The result shown in Table 1 revealed that NPK fertilizer 
rates had significant effect on vine length. NPK fertilizer 
rates at 120kg/ha produced highest number of vine (74.82) 
while the shortest vine was recorded at control (64.33) and 
they differed significantly. Vine length recorded at 60kg/ha 
NPK and 120kg/ha NPK were statistically similar. The 
Table also shows that vine lengths were not significantly 
affected by staking methods, though staked plants produced 
the longest vine than the unstaked plants. The interaction of 
NPK fertilizer and staking methods were significant at P = 
0.05 (Table 1). Vine length obtained at 120kg/ha NPK on 
the staked treatment was significantly higher than all other 
treatment combinations.  
 

Table 1: Effect of NPK fertilizer and Staking Methods on 
Vegetative Growth of Watermelon 

 
Means in the same column having the same letter (s) are 

not significantly different at P= 0.05; LS =level of 

significant; LSD = least significant difference; NS = Not 

significant; * = significant at P = 0.05 

 

3.2 Number of Leaves 

 

The result in Table 1 revealed that NPK fertilizer had no 
significant effect on the number of leaves produced. The 
result also showed that application of 60kg/ha NPK was 
found to be higher in terms of number of leaves and all the 
rates were better than the control. However, there is no 
significant difference in staking method used, but unstaked 
treatment gave the highest number of leaves. NPK fertilizer 
rates at staking interaction were significant (Table 1). The 
highest number of leaves was obtained at 60kg/ha NPK on 

the unstaked treatment (20.63) while the lowest (16.74) was 
observed at control on the staked plants and they differed 
significantly. 
 

3.3 Number of Flowers 

 

In Table 1, the result showed that there is significant 
difference on the number of flowers produced, 60kg/ha NPK 
fertilizer produced the highest number of flowers (20.34) 
while the least (11.08) was at control. Staked treatment 
produced the highest number of flowers than unstaked 
plants. NPK fertilizer rates at staking interaction were 
significant (Table 1). Number of flowers obtained at 60kg/ha 
NPK on the staked treatment was significantly higher than 
all other treatment combinations. The highest number of 
flowers was produced at 60kg/ha NPK on the staked 
treatment (22.42) while the lowest was at control on the 
staked treatment (10.97) and they differed significantly. 
 

3.4 Days to 50% Flowering 

 

There is no significant difference in the effect of NPK 
fertilizer at days to 50% flowering of watermelon. Although, 
120kg/ha NPK had the longest number of (39.04) days to 
50% flowering while the shortest (38.75) days was at 
60kg/ha NPK. There is no significant difference noticed 
with respect to staking methods (Table 1). 
 

Table 2: Effect of NPK fertilizer and Staking Methods on 
the Yield of Watermelon 

 
 

Means in the same column having the same letter (s) are 

not significantly different at P= 0.05; LS =level of 

significant; LSD = least significant difference; NS = Not 

significant; * = significant at P = 0.05 

 

3.5 Number of fruits 

 

NPK fertilizer had significant effect on number of fruits 
produced (Table 2). Maximum number of fruits (5.66) was 
recorded at 60kg/ha NPK while the minimum (3.82) was at 
control and they differed significantly. Staking had a 
significant effect on the number of fruits. Staked treatment 
produced the higher number of fruits than the unstaked 
treatment (Table 2). 
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3.6 Weight of fruits 

 

The result in Table 2 revealed that there is no significant 
difference among the rates of fertilizer used. However, all 
the rates were better than the control. Moreover, no 
significant difference was recorded with respect to staking 
methods. The interaction of NPK fertilizer and staking on 
the yield of watermelon had no significant effect. The 
highest weight of fruits (0.50kg) was obtained from the 
combination of 60kg/ha NPK with unstaked and lowest 
weight (0.44kg) from the combination of control with 
unstaked treatment (Table 2). 

 
3.7 Number of marketable fruits 

 

NPK fertilizer rates and staking methods had significant 
effect on the number of marketable fruits at P = 0.05 (Table 
2). The highest number of marketable fruits was obtained at 
60kg/ha (3.76) while the lowest was recorded at control 
(2.49) and they differed significantly. However, staked 
plants produced the highest number of marketable fruits than 
the unstaked treatment and they differed significantly. 
 

 

Table 3: An Interaction between NPK fertilizer and Staking Methods on the Growth and Yield of Watermelon 

 
Means in the same column having the same letter (s) are not significantly different at P=0.05; LSD = least significant 

difference and NS = Not significant 

 

4. Discussion 
 

4.1 Vegetative Growth 

 
The result of this field trial showed that NPK fertilizer had a 
significant effect on the vine length and number of flowers 
and 120kg/ha NPK produced the longest vine and this is in 
conformity with work done by [12, 7] who reported that an 
increase in vine length of watermelon was recorded with an 
increase in nitrogen application. The application of 60kg/ha 
NPK produced the highest number of leaves and number of 
flowers. This is in agreement with the work done by [3] who 
reported that a significant increase in number of leaves, leaf 
area, and branches was recorded with increase in fertilizer 
application. The study further revealed that the number of 
flowers was affected by the fertilizer application and this 
may be attributed to increase in vegetative growth. This is in 
accordance with the findings of [19] who reported that an 
increase in fertilizer application increases the flowering of 
watermelon. The number of days to 50% flowering was 
longest at 120kg/ha NPK and shortest at 60kg/ha NPK. This 
is not in conformity with the report by [20] who observed 
that NPK application rates of 60, 140 and 150kg/ha delayed 
number of days to flowering, fruit setting and maturity of 
watermelon. 
 
Staked plants produced the longest vine and number of days 
to 50% anthesis while unstaked plants produced the highest 
number of leaves and number of flowers. The unstaked 
plants had an early bud break than staked treatment. 
 

4.2 Yield 

 
It was observed that 60kg/ha NPK fertilizer rates produced 
the highest values in all the yield parameters assessed. 

Proper nutrients promote vigorous growth of watermelon 
plant, which in turn increases the number of fruits which 
confirm the observation of [21] for cucumber when 80kg/ha 
nitrogen was applied. The yield parameters assessed were 
found to be higher on the staked treatment than that vine on 
the ground. The result agreed with the findings of [15] who 
observed that the yield of super select Cucumber was higher 
for the trellised treatment than for the non-trellised 
treatment. They also affirmed that staking improves the 
colour and lower the incidence of yellow bellies in 
watermelon. 
 

5. Conclusion 
 
From the above discussions, it could be concluded that there 
was a significant increase in vine length, number of flowers, 
number of fruits and number of marketable fruits of 
watermelon as a result of NPK fertilizer application at the 
rate of 60kg/ha except in vine length. It is important to state 
here that NPK fertilizer and staking at 60kg/ha with staking 
showed better performance than other NPK fertilizer rates 
and staking methods. Following this, NPK fertilizer and 
staking at 60kg/ha is recommended to farmers in the study 
area for a more profitable production of watermelon. 
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