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Abstract: Field trials were conducted during 2009 and 2010 rainy season to assess the efficacy of leaf extract of 
some botanicals for production of watermelon (Citrillus lanatus) in Southern Guinea Savanna Nigeria. The 
treatments consisted of leaf extracts from 3 botanicals: Bush tea (Hyptis suaveolens), Moringa (Moringa oleifera) 
and Pawpaw (Carica papaya) and one synthetic insecticide Labdacyalothrin (karate). The experiment was laid in a 
Randomized Complete Block Design (RCBD) and replicated 3 times to form fifteen plots. The results showed that, 
there was significant effect among the different botanicals used on all the parameters assessed except on the vine-
length of watermelon, at various stages of growth in both years. Application of leaf extract of pawpaw gave better 
performance in all the parameters assessed when compared to the other botanicals in both years. Application of 
karate produced the best results in both years; while poor result were obtained from the control plots. Application of 
pawpaw leaf extract conferred high protection on the fruit when compared to other botanicals, which is statistically 
similar with result of  karate in both 2009 and 2010 cropping season.  Pawpaw leaf extracts appears to be a better 
botanical option in watermelon production. 
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INTRODUCTION 

 
Watermelon (Citrillus lanatus) belongs to the 

family of cucurbitaceae and the plant is vine-like 
climber and trailer (Schippers, 2000). Its centre of 
origin has been traced to both Kalahari and Sahara 
deserts in Africa (Jarret et al., 1996). In Nigeria, there 
are no official figures recorded for its production 
(Dauda et al., 2008). However, commercial production 
of this crop is confined to the drier savanna region of 
the northwestern part of Nigeria; especially in the states 
of Bauchi, Gombe, Adamawa and Maiduguri 
(Anonymous, 2006). Watermelon is important for its 
nutritional values because the fruit contains about 6% 
sugar by weight, water, vitamins A, B2, B3, B6 and C; 
also minerals like iron, calcium, potassium and 
phosphorus (Anyakoha and Eluwa, 2008). The growth 
and fruit yield of watermelon is interrupted by various 
categories of insect pests in the field at all stages of 
growth and fruits development. These insects can cause 
severe problems in the production of watermelon, 
through direct damage to the crop or through 
transmission of disease agents, such as the aphid-borne 
mosaic viruses (Webb, 2010). Common field insects of 
watermelon are squash bug, silver leaf, whitefly, 
cucumber beetle, grasshopper, lady beetles (Harmonia 
conformis), Melon worm, (Diaphania hyalinata), and 
melon aphids (Aphis gossypii).  Edelson et al. (2002) 

reported significant squash bug damage to watermelon 
seedlings and perforation of   mature plant’s leaves, 
which had a negative effect on yield. The most 
significant damage caused by squash bugs may be 
attributed to feeding by adults when they move onto 
newly emerged watermelon seedlings. At the seedling 
stage, 1 squash bug can kill numerous plants in a very 
short time (Edelson et al., 2003). However, good fruits 
set and development is highly dependent on insects, 
especially the honeybees which pollinate the female 
flowers. Webb (2010) estimated that eight or more 
visits of honeybees per blossom are necessary for 
optimum fruit set and normal fruit development in 
watermelon. She also emphasized that, the morning 
hours are most critical for pollination, so during bloom, 
application of insecticides harmful to bees should be 
done in the evening. Biological and cultural controls 
should be used as much as possible to preserve, not 
only bees, but also other beneficial insects. In order to 
obtained high yield of watermelon, the farmer should 
be able to protect the crop against the menace of these 
insects pest. However, the only popular and effective 
methods of controlling these insects pest in the tropics 
is largely obtained by the used of synthetic chemical 
pesticides (Stoll, 2000). Despite the effectiveness of 
these pesticides, their heavy usage often leads to 
environmental pollution and constitute undesirable side 
effects on the ecosystem and on non-target organism 
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including man. Due to the above mentioned challenges, 
an alternative to the use of synthetic pesticide are 
sought for in keeping with the philosophy and principle 
of organic agriculture; which advocate for reduction in 
the usage of synthetic chemicals and stabilization of 
crop yield to increase farmers profit, while ensuring 
ecological balance (Yanggen et al., 2004). Therefore, 
plants derivatives are currently being evaluated to meet 
a new world order of producing crops without the use 
of agro-chemicals (Jewel, 2008). Some of these plant 
products like hot pepper have a long history of usage 
among traditional farmers mostly as protestant of store 
product pest (Flint and Vander Bosch, 1981). 
Botanicals have the advantage of not only being 
available and affordable but it is also biodegradable and 
ecologically friendly (Ajayi and Lale, 1996). The 
various parts of Neem plants have being reported to 
have both insecticidal and nematicidal properties when 
applied in various forms to control pests in crop 
production (Nwanzor and Ezulike, 2005). This study is 
intended to evaluate the efficacy of aqueous leaf 
extracts derived from these botanicals: bush tea (Hyptis 
suaveolens), moringa (Moringa oleifera) and pawpaw 
(Carica papaya) in controlling field insect pest of 
watermelon. 
 

MATERIALS AND METHODS 
 

The study was carried out at the teaching and 
research farm of college of agriculture Lafia; Nasarawa 
state. Nigeria. The study falls within the guinea savanna 
zone of North central Nigeria and is located between 
latitude 08.33 N and longitude 08.32 N. The mean 
annual temperature and rainfall of the study area for 
2009 and 2010 are 29-30°C and107.6 mm, 30-31°C and 
118.56 mm, respectively (NIMET, 2009). The study 
was carried out during the wet season of 2009 and 
2010. The treatments consisted of aqueous leaf extracts 
from 3 botanicals: bushtea (Hyptis suaveolens), 
moringa (Moringa oleifera) and pawpaw (Carica 
papaya); and 1 synthetic insecticide labdacyalothrin 
(karate). The experiment was laid in out in a 
Randomized Complete Block Design (RCBD) and 
replicated 3 times. Seed beds were properly prepared by 
ploughing and harrowing the land, then plots of 16 m2 
were marked out; 2 seeds of watermelon were planted 
per hole at the depth of 5 cm and spacing of 75×75 cm. 
The watermelon variety used was sugar baby; the seeds 
was purchased from an agro-allied company in Jos; 
Plateau state; but were produced and packaged by 
Agrinova Co-Miari; Florida, USA; with germination 
percentage of 95%. Large quantities of leaves of these 
botanicals: bushtea (Hyptis suaveolens), moringa 
(Moringa oleifera),  and pawpaw (Carica papaya); 
were plucked fresh and shade-dried  to  a very low 
moisture level so as to make sure  that the process of 
drying did  not affect the potency of the active 

ingredient. Then, pestle and mortar was used to pound 
the leaves separately to pulverize them so that the 
active ingredient in the leaves can be freely released in 
water. After ward 500 g of the pounded leaves from 
each botanical were socked in to 15 L of distilled water 
and the mixtures were allowed to stand for 24 h after 
which the mixtures were filtered using a cloth filter to 
obtain a homogenous substance that was used for 
spraying. The 3 botanicals were sprayed twice in a day 
(morning and evening) at an interval of 3 days before 
the next spray. The synthetic chemical 
(labdacyalothrin) was applied in the morning once in 
every week, at the rate of 30 mL in 15 L of water. 
Spraying started when the seedlings emerged and did 
not stop until the fruits were getting to maturity stage, 
when the insect pest does not have much harmful effect 
on the plant any more. Most of the commonest insects 
found on the farm include: squash bug, silver leaf, 
whitefly, cucumber beetle, grasshopper and melon 
aphids (Aphis gossypii). The data collected include: 
number of leaves/plant, number of perforated 
leaves/plant, vine-length/plant, number of undamaged 
fruits/plant, number of insects damaged fruits/plant, 
fruit weight per plant (kg/plant) and fruit weight per 
hectare (t/ha). The data collected were subjected to 
Analysis of Variance (ANOVA) and differences 
between mean were separated using Lease Significant 
Different (LSD) at 5% probability level. 

 
RESULTS 

 
The result   showed a significant effect of the 

different botanicals used on the number of complete 
leaves of watermelon at various stages of growth in 
both  years  (Table 1).   This  effect was observed after 
6 weeks of planting. Application of aqueous leaf extract 
of pawpaw proved to be superior by producing mean 
number of 79.03 and 85.40 leaves in both years 
compare to the other botanicals, but statistically similar 
with application of karate at 8 and 10 wap in both years. 
The control produced the lowest mean number of 56.68 
and 41.11 leaves in both years. The aqueous leaf extract 
of the various botanicals showed significant effect on 
the number perforated leaves of watermelon (Table 2). 
However pawpaw leaves extracts reported the lowest 
mean number of 3.31 and 3.33 perforated leaves in both 
years which are statistically similar with the other 
botanicals. The control produced the highest mean 
number of 9.44 and 8.66 perforated leaves in both years 
and the application of karate produced the lowest 
number of perforated leaves across all stages of growth. 
The aqueous leaf extract of the various botanicals do 
not showed any significant effect on the vine-length of 
watermelon in both years (Table 3). However, pawpaw 
leaf extract produced longer mean vine-length of 
148.04 cm in 2009 cropping season compare to the 
other botanicals. The aqueous leaf extract of the various  
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Table 1: Effects of aqueous leaf extract of moringa, bush tea, pawpaw and labdacyalothrin (karate), on the number of complete leaves/plant at 
different stages of growth of watermelon 

Treatments 

6 wap 
---------------------------------- 

8 wap 
---------------------------------- 

10 wap 
----------------------------------- 

Mean 
-------------------------------- 

2009 2010 2009 2010 2009 2010 2009 2010 
Control 26.25 24.21 62.24c 61.53c 81.54d 78.65c 56.68 41.11 
Moringa 28.12 29.43 75.15b 80.23b 96.12c 126.58a 66.46 78.75 
Bush tea 27.10 26.52 95.93a 96.84a 100.40c 105.32b 74.48 76.23 
Pawpaw 26.95 29.04 96.62a 98.64a 113.53b 128.51a 79.03 85.40 
Karate 29.82 30.21 96.42a 104.12a 124.53a 132.27a 83.59 88.87 
SED 4.29 3.84 8.15 9.05 10.42 9.58   
LSD (0.05) 8.56ns 7.74ns 10.32 11.02  19.25 19.74           
CV (%) 13.90 8.67 5.63 6.44 9.92 6.86   

Means followed by the same letter in each column are not significantly different at 5% probability level using F-LSD 

 
Table 2: Effects of aqueous leaf extract of moringa, bush tea, pawpaw, and labdacyalothrin (karate), on the number of perforated leaves/plant at 

different stages of growth of watermelon 

Treatments 

6 wap 
---------------------------------- 

8 wap 
---------------------------------- 

10 wap 
---------------------------------- 

Mean 
-------------------------------- 

2009 2010 2009 2010 2009 2010 2009 2010 
Control 3.85a 4.42a 9.82a 8.02a 14.65a 13.52a 9.44 8.65 
Moringa 2.12b 2.23b               4.23b 3.89b 5.03b 4.84b 3.79 3.65 
Bush tea 2.10b 2.42b 5.21b 4.51b 6.64b 4.93b 4.65 3.89 
Pawpaw 2.01b 2.04b 4.01b 3.65b 3.92b 4.30b 3.31 3.33 
Karate 1.22b 1.03b 1.51c 1.02c 0.65c 1.21c 1.13 1.09 
SED 3.01 3.25 4.10 3.65 4.42 2.48   
LSD (0.05) 1.50 1.68 2.04 1.82 2.22 1.24   
CV (%) 5.45 4.62 6.21 5.14 4.82 5.23   

Means followed by the same letter in each column are not significantly different at 5% probability level using F-LSD 

 
Table 3: Effects of aqueous leaf extract of moringa, bush tea, pawpaw and labdacyalothrin (karate), on vine-length (Cm) of watermelon at 

different stages of growth 

Treatments 

6 wap 
---------------------------------- 

8 wap  
---------------------------------- 

10 wap 
---------------------------------- 

Mean 
-------------------------------- 

2009 2010 2009 2010 2009 2010 2009 2010 
Control 77.42 78.42 162.23 162.81 195.52 198.65 145.25 146.63 
Moringa 78.56 79.01 162.10 163.25 198.23 200.01 146.30 147.43 
Bush tea 79.22 79.54 163.52 162.31 194.10 202.12 145.61 147.99 
Pawpaw 80.93 78.23 163.21 164.06 199.94 200.62 148.04 147.64 
Karate 83.42 80.21 162.32 164.32 198.42 199.35 148.05 147.96 
SED 4.53 2.04 1.22 1.85 2.25 2.43   
LSD (0.05) 9.16ns 4.23ns 2.42ns 2.56ns 4.50ns 5.02ns   
CV (%) 6.24 4.67 9.12 5.34 4.19 5.45   

 
Table 4: Effects of aqueous leaf extract of moringa, bush tea, pawpaw, and labdacyalothrin (karate), on average number of good fruits, damaged 

fruits, fruits weight per plant (kg) and fruit per hectare (t/ha) of watermelon 

Treatments 

 
No. of good fruits/plant 
---------------------------------- 

No. of insect damaged 
fruits/plant 
---------------------------------- 

 
Fruits wt Per plant (kg) 
---------------------------------- 

 
Fruits wt (t/ha) 
-------------------------------- 

2009 2010 2009 2010 2009 2010 2009 2010 
Control 1.42d 2.04d 7.83a 8.43a 2.52d 2.30d 45.36d 41.40d 
Moringa 3.62c 6.06b  3.94b 3.00b 6.82c 7.31c 122.76c 131.58c 
Bush tea 3.62c 3.95c 3.84b 3.04b               8.54b 8.25b 153.72b 148.50b 
Pawpaw 5.94a 6.84a  2.94c 2.01c 9.86a 9.00a 177.48a 162.00b 
Karate 6.25a 8.05a  2.62c 1.65d 10.56a 10.05a 190.08a 180.90a 
SED 0.21 0.85  0.42 0.12 0.51 0.14 10.32 8.96 
LSD (0.05) 0.57 1.43  0.76 0.24 1.23 0.27 21.00 18.54 
CV (%) 5.24 7.23  5.20 6.02 3.42 5.54 2.46 7.45 

Means followed by the same letter in each column are not significantly different at 5% probability level using F-LSD 

 
botanicals showed significant effect on the number of 
good  fruits,  insects damaged fruits and fruits weight 
(Table 4).  Application of pawpaw aqueous leaf extract 
significantly protected the fruits against damaged by 
insect pest in both years of cropping compare to the 
other botanical. Also the fruits weight per plant were 
heavier in plots treated with pawpaw leaf extract 
compare to the other botanicals in both years of 

production. Karate gave the best protection to the fruits, 
because it recorded the minimal number of 2.62 and 
1.65 damaged fruits in both years. 
 

DISCUSSION 
 

The results of this study in both years have shown 
that aqueous leaf extract of moringa, bush tea and 
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pawpaw contained substances that can confer some 
level of protection on watermelon growth  and fruits 
production against field insects when compare with the 
unprotected control.  Pawpaw aqueous leaf extract 
performed better than the other botanicals in both years 
in reducing the number of perforated leaves and 
damaged fruits. This may be attributed to the fact that 
pawpaw leaf has been reported to possess insecticidal 
and repellent properties (Jewel, 2008). On the other 
hand; the use of chemical insecticide (karate) offered 
the most effective control of field insects of watermelon 
compare with all the botanicals used, because they 
possess an active ingredient that kills the insects out 
rightly, while the botanicals only exhibited their 
repellent abilities. However, pawpaw aqueous leaf 
extract posses the qualities of performing the same 
insecticidal properties with the synthetic insecticides, 
but the mode of extraction of the active ingredients 
contain in the plant product have been reported to be a 
major factor influencing their effectiveness as 
compared to the synthetic insecticide (Ajayi et al., 
2005). Therefore, it is possible that some of the active 
compounds contain in these botanicals were not 
released into aqueous solvent that was used to extract 
the plant product. Thus, the reduction in biological 
efficacy of the botanical as compared to synthetic 
insecticide. 

 
CONCLUSION 

 
Pawpaw leaves extract posses the qualities of being 

the best botanical for production of watermelon. 
However, further research should be carry out and 
sophisticated method of extracting the active ingredient 
of these botanicals  should be used to  enhance the total 
release of some of the active compounds contained in 
them that  were not adequately released into the 
aqueous solvent that was used for extracting the plant 
products. 
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