
Pak. J. Weed Sci. Res., 23(4): pages 379-386, 2017 379

1 Department of Entomology, The University of Agriculture Peshawar-Pakistan
2 Department of Plant Pathology, The University of Agriculture Peshawar-Pakistan
*Corresponding author’s email: amjadusman@aup.edu.pk

ASSESSMENT OF INDIGENOUS PLANT EXTRACTS IN COMBINATION WITH
SYNTHETIC INSECTICIDE AND WOOD ASH FOR THE MANAGEMENT OF RED

PUMPKIN BEETLE AULACOPHORA FOVEICOLLIS (LUCAS) (CHRYSOMELIDAE:
COLEOPTERA) ON SNAKE MELON (CUCUMIS MELO VAR. LONG MELON)

Asim Iqbal1, Amjad Usman* and Maqsood shah, Syed Sartaj Alam2

ABSTRACT
Botanical extracts, synthetic insecticide and ash were evaluated against red

pumpkin beetle (RPB) Aulacophora foveicollis (Lucas) on snake melon Cucumis melo var.
long melon at Newly Developmental Farm (NDF) of The University of Agriculture,
Peshawar, during March 2015. The Experiment was performed by using Randomize
Complete Block Design with total of six treatments and each treatment was replicated
three times. Treatments included botanical extracts such as Cyperus rotundus (Dela),
Convolvulus arvensis (Gishkay), and Melia azedarach (Bakayan), Lufron (synthetic
insecticide), ash and control. Results revealed that all tested treatments significantly
reduced population density of red pumpkin beetle. However, in both the spray
application, lowest Red Pumpkin Beetle population plant-1 was recorded in Lufron treated
plots followed by ash were as high population of red pumpkin beetle plant-1 was recorded
in control plots. All the three weed extracts showed similar effect on Red Pumpkin Beetle
population and were not as effective as synthetic insecticide and ash. Minimum (4.63
plant-1) infested leaves were recorded in lufron as compared to control (7.00 plant-1)
while lowest (3.56 plant-1) leaves perforations were found in the ash and luforn (3.56
plant-1) treated plot. Besides these, the tested treatments had enormous effect on plant
growth. The fruit length (37.19 cm) and fruit diameter (8.88 cm) was found maximum in
lufron treated plot. Tallest snake melon plant was recorded in the ash treated plot
followed by lufron, C. rotundus, C. arvensis and M. azedarach were as shortest plants
were found in control plots. The snake cucumber production was also high in lufron and
ash treated plot and lowest in control (6.47 kg). Based on current study, it is concluded
that lufron and ash not only showed excellent protection of snake cucumber from the
attack of red pumpkin beetle but also increased the snake cucumber production. Hence,
the tested botanicals also have the potential to be used as alternate to synthetic
insecticide in IPM program.
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INTRODUCTION
The snake melon (Cucumis melo var. Long
melon) is one of the most primitive
horticultural crops which is grown in
numerous parts of the world comprising
the Middle East and Middle Asia (Walters
and Thieret, 1993). Snake melon also
known as the yard-long cucumber and
snake cucumber. Snake melon got its
common name from its slender, bent and
twisted fruits (Pitrat et al., 2000).
World acreage of cucurbitaceae was about
850,000 ha with a total production of 12.5
million tons. About half of its production is
being contributed by China leading at
240,000 ha and 3.7 million tons. In
Pakistan, the cucurbitaceae are raised on
an area of 3499 hectares with a total
production of 49947 tons each year (FAO,
2013).
Red pumpkin beetle, Aulacophora
foveicollis (Lucas) is a major threat to
cucurbits which may cause 30-100% yield
losses (Rashid et al., 2014). It has also
been reported as the most devastating
and potential pest of cucurbits in india,
Greece, Cyprus, Europe, Nepal  and
Burma (Dhillon and Sharma, 1989). The
grub of A. foveicollis feeds on roots as well
as fruits touching the soil. The adults feed
on cotyledons, flowers and foliage and
make holes when creepers are very
young. The early sown cucurbits are very
much vulnerable to the attack of A.
foveicollis and hence the crop once
infested by the pest may needs re-sowing
because of severe damage (Atwal and
Dhaliwal, 2002). In order to control the
attack of insect pest, many control
methods have been used but insecticides
are still playing vital role for its control. In
Pakistan, farmers mainly depend on
expensive synthetic insecticides, which
are beyond the economic status of poor
farmers. But non judicial and haphazard
application of insecticides with improper
dose may cause numerous complications
such as contamination of environment,
killing natural enemies, emergence of
secondary pests and development of
insecticide resistance in many pests
species (Desmarchelier, 1985; Fishwick,
1988). The problems associated with
indiscriminate use of insecticides have
largely increased the need to select and
use safe and alternative crop protectants

that are economical and environment
friendly as compared to chemical
insecticides (Heyde et al.,1984).
Botanical insecticides of indigenous plant
material are cheaper, easily available and
environment friendly in comparison to
chemical insecticides (Saxena et al.
1980). It has also been reported that
indigenous plants such as Cyperus
rotundus, Melia azedarach, Convolvulus
arvensis have the potential to reduce pest
attack and viewed as exceptionally
promising sources of plant based
insecticides (Isman, 1995 and Jacobson,
1989). Nathan and Kim (2005) reported
that Melia azedarach, as an antifeedant, is
very efficient against beetles and
Lepidopterist pests. Cyperus rotundus is
herbaceous plant, has insecticidal
properties against Diabrotica speciosa
(Barbosa et al. 2011). The effectiveness of
ash dust as antifeedant agent in
suppressing Pumpkin Beetle infestation
has been reported by when used alone
and in combination with insecticide (Nath
and Ray 2012 and Mahmood et al.
2010). Pakistan has a rich plant
biodiversity. Published literature showed
that work on indigenous plant extracts
particularly on Convolvulus arvensis, Melia
azedarach and Cyperus rotundus against
insect pest is very limited particularly the
red pumpkin beetle. So the present study
was carried out to find an effective
alternative to synthetic insecticide that
can be use for eco-friendly management
of Red Pumpkin Beetle on snake melon.
MATERIALS AND METHODS
The experiment titled “effect of plant
extracts, synthetic insecticide and ash
against red pumpkin beetle on snake
melon” was carried out at Newly
Developmental Farm (NDF) of The
University of Agricultural Peshawar during
March, 2015. The seeds of snake melon
var. long melon were sown on well
prepared seed beds. Plot size of each
experimental unit was kept 2 m × 3m.
Rows were kept apart at 90 cm whereas
plant to plant distance was maintained 30
cm respectively. The research was
conducted in Randomized Complete Block
Design with six treatments each with
three replications. Standard agronomic
and cultural practices were applied to all
the treatments uniformly.
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Details of treatments along with concentration are given in the Table.
Treatments Names Concentration / Dose

T1 Convolvulus arvensis (Dela) extract 15%

T2 Cyperus rotundus (Gishkay) extract 15%

T3 Melia azedarach (Bakayan) extract 15%
T4 Lufron 5% EC 20 ml litre-1

T5 Wood ash 20 gram

T6 Control

Preparation of Plant Extracts
Leaves of the selected weeds/plants were
dried at room temperature then fifteen
gram of grinded leaves of each sample
was dissolved in one liter distilled water
and were kept for 24 hours and filtered by
using filter paper. The filtrated water-
extracts were kept in refrigerator in plastic
bottles separately. The botanicals extracts
and insecticide were sprayed with the
Knapsack sprayer and ash was dusted
manually on plants in their assigned plots.
The control plots were left untreated to
natural infestation.
i. Beetles Population:
Beetles population was recorded randomly
by selecting five plants plot-1. Data were
recorded one day before spray and after
24, 48 and 72 hours and after 7 days of
spray application.
ii. Number of infested leaves:
Number of infested leaves by Red
Pumpkin Beetle adults (presence of holes)
and number of holes leaf -1 were counted
on randomly selected five plants plot-1 and
its average was calculated.
Plant Height:
Plant height was measured from soil level
to the tip of the plant on randomly
selected five plants treatment-1 and the
average plant length was calculated.
Fruit Size:
Fruit length and diameter was calculated
by randomly selected 5 fruits from each
treatment and was measured with help of
measuring tape and vernier caliper then
the average length and diameter was
calculated.
Yield :
Yield was calculated by recording weight
of snake melon for each picking
individually with electric balance and the
total yield was calculated by adding the
yield from all pickings for each plot.

The data recorded on different parameters
were subjected to ANOVA by using
Statistix 8.1 and means were separated
by using LSD at 5% probability level.

RESULTS AND DISCUSSION
Population of Beetles
In present study efficacy of three plant
extracts, synthetic insecticide and ash
dust were evaluated for the control of Red
Pumpkin Beetle in snake cucumber.
Results presented in Table 1 and 2
revealed that the tested treatments
significantly reduced Red Pumpkin Beetle
population over control plots. Red
Pumpkin Beetle population before 1st

application of spray materials was non-
significant. Post application data showed
significant decline in beetle population in
all treatment except control (Table 1).
PRB population, after 24 hours of 1st

treatment application was significantly low
(0.50 plant-1) in Lufron treated plot
followed by ash with (0.96 beetle plant-1)
while highest in control (2.26 plant-1).
Similar trend was record till 7 days. Mean
Red Pumpkin Beetle population after 1st

application showed that all the plant
extracts exhibited almost similar response
against Red Pumpkin Beetle. However,
synthetic insecticide Lufran and ash dust
was found excellent in suppressing the
pest population followed by ash dust with
0.66 and 1.16 beetle plant -1 respectively.
Similarly, 24 hours after 2nd application
the lowest beetle population was recorded
in Lufron and ash dust treat plot and
highest beetle population was recorded in
control. (1.73). After 48 hours, beetle
population was non significant in all
treated plots except control. Almost
similar trend was observed after 72 and 7
days. Mean beetle population after 2nd

application was lowest (0.38) in Lufron
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treated plot followed by ash (0.47) and
highest in control (1.84). Similar finding
has also been reported by Osman et al.
(2013) that synthetic insecticide efficiently
control red pumpkin beetles than plant
extracts. The attack of red pumpkin beetle
started in seeding stage and reached to
the maximum in a week. Mahmood et al.
(2010) also observed that red pumpkin
beetle infestation started early as from
the seedling stage. All the tested plant
extracts reduced red pumpkin beetles
beetle as compared to control which was
also confirmed by Ali et al., (2011).
Tandon and Sirohi (2009) revealed that
Convoluvulus sp. and M. azedarach had
significant effect on Red Pumpkin Beetle
population with repellency response of (40
-60%) and (20-40%) respectively. In the
present study ash dust was found to be
the most effective treatment after
synthetic insecticide. The present finding
are in contrarily with the findings of
Mehmood and Shakeel (2006) who
reported that dung ash was not effective
in reducing Red Pumpkin Beetle
infestation this could be due to difference
in the ash source. But Mehmood et al.
(2010) reported that ash give significant
results in combination with insecticide.
Bharathi and John (2013) observed ash
dust as repellent when mixed with
kerosene however, heavy dusting arrests
growth of seedling.

Number of infested leaves and holes
In Table No. 3 plant growth is significantly
affected by the tested treatments over
control (F> 0.05). Results showed that
less number of infested leaves was
recorded in the plot treated with Lufron.
Hasan et al., (2011) also reported
minimum number of infested leaves and
with least red pumpkin beetle population
with insecticide Malathaion. RPB adult is
mainly involved, feeding on host leaves by
their chewing type mouth parts. In the
present study plant bears lowest beetle
population also had lowest number of
infested leaves. The present finding is in
agreement with Usman et al. (2013) who
reported positive correlation between pest
density with percent leaf and fruit
infestation. RPB population was
comparatively high in plant treated plot
than insecticide and ash dust treated plot

so the leaf infestation was also high than
insecticide treated plot. The number of
holes leaf-1 was significantly affected by
treatment application. Minimum number
of holes leaf-1 was recorded on plant
treated with Lufron while maximum
number of holes plant-1 was recorded in
control. Our results are in line with Singh
and Gill (1982). They studied the
estimation of losses in growth and yield of
muskmelon in plots treated with carbaryl
against A. foveicollis (Lucas) and found
that leaf perforation was minimum
ranging from 0.26 to 1.33 in the treated
plots and was maximum ranging from
4.66 to 17.00 in the untreated ones.

Fruit length, Fruit diameter and Plant
height
Results presented in Table 4 revealed that
fruit size and plant height is significantly
affected by plant extracts, synthetic
insecticide and ash. Fruit length and fruit
diameter was maximum in Lufron treated
plot (37.19 cm and 8.23cm) and ash
treated plot (34.47 cm and 8.88 cm) and
minimum in control. Among the plant
extracts M. azedarach is on the top with
fruit length and diameter of 32.83 cm and
7.66 cm respectively. Our results are
partially in agreement with Sayed and
Garhy (2013) they reported maximum
fruit size in plots treated with plant
extracts as compared to control. This
could be due to difference in insect pest
involved in infestation and their nature of
damage.

Results regarding plant length was
not significantly affected by different
treatment application, However, plant
length was maximum (150.27 cm) in
lufron treated plots and minimum in
control (119.33 cm). Our results are
confirmed by Rahaman and Prodhan
(2007). They evaluated the effect of net
barrier and synthetic insecticides on red
pumpkin beetle and concluded that
maximum plant height was recorded in
carbofuran as compared to control.

Yield
Table 5 revealed that plots treated with
lufron gave maximum yield (10.17 kg plot-

1) followed by ash (9.81 kg plot-1). The
yield was significantly lower in control
(6.47 kg plot-1) which confirms the finding



Pak. J. Weed Sci. Res., 23(4): pages 379-386, 2017 383

of Mahmood et al. (2010). They found
better yield in ash dust in combination
with insecticide treated plots, compared to
the yield obtained in plots treated with
botanicals extracts and control. In the

present study experimental plots with high
beetle population had high percentage of
infested leaves with lower yield than those
plots where the beetle population was low
with minimum leaf infestation.

Table 1. Number of red pumpkin beetles plant-1 recorded before and after
1st application.

Treatments Before spray

After spray

2
4 hours

4
8 hours

7
2 hours

7
days

M
ean

C. rotundus
extract 2.36 1.

00 c
1.

33 b
1.

53 b
1

.74 b
1

.40 b
M.

azedarach extract 2.30 1.
34 b

1.
16 b

1.
45 bc

1
.80 b

1
.44 b

C.  arvensis
extract 2.23 1.

03 c
1.

33 b
1.

60 b
1

.80 b
1

.43 b

Lufron 2.16 0.
50 d

0.
00 c

0.
95 d

1
.13 c

0
.66 d

Ash 2.30 0.
96 c

1.
06 b

1.
20 cd

1
.36 bc

1
.16 c

Control 2.10 2.
26 a

2.
33 a

2.
90 a

3
.76 a

2
.80 a

LSD (0.05) Ns 0.
2583

0.
3110

0.
2813

0
.5591

0
.2158

Means in column followed by the same letters are non-significant from each other at P
(0.05%) Ns= non significant

Table 2.        Number of red pumpkin beetles plant-1 recorded before and after
2nd application.

Treatments Befor
e Spray

After Spray
2

4 hours
4

8 hours
7

2 hours
7

days
M

ean
C. rotundus

extract 1.93 0.
26 bc

0.
60 b

0.
83 c

1
.20 b

0
.72 bc

M.
azedarach extract 1.96 0.

13 cd
0.

50 b
0.

72 c
0

.94 bc
0

.56 cd
C.  arvensis

extract 2.06 0.
40 b

0.
70 b

1.
04 b

1
.20 b

0
.84 b

Lufron 1.16 0.
00 d

0.
33 b

0.
63 c

0
.63 c

0
.38 e

Ash 1.76 0.
00 d

0.
46 b

0.
64 c

0
.85 c

0
.47 de

Control 2.13 1.
73 a

1.
93 a

1.
96 a

1
.80 a

1
.84 a

LSD (0.05) Ns 0.
2065

0.
3953

0.
2135

0
.3150

0
.164

Means in column followed by the same letters are non-significant from each other at P
(0.05%)
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Table 3.  Effect of different plant extracts, synthetic insecticide and ash on
leaves of snake melon.

Treatments No. of infested
leaves No. of holes leaf-1

C. rotundus
extract 6.13 bc 4.13 bc

M. azedarach
extract 6.06 bc 5.06 b

C.  arvensis
extract 6.50 ab 4.66 b

Lufron 4.63 d 3.63 c
Ash 5.76 c 3.56 c
Control 7.00 a 7.83 a
LSD (0.05) 0.5167 0.9892

Means in column followed by the same letters are non-significant from each other at P
(0.05%)

Table 4.      Effect of different plant extracts, synthetic insecticide and ash on
Fruit size and plant height of snake melon.

Treatments Fruit
length (cm)

Fruit diameter
(cm)

Plant
height (cm)

C. rotundus
extract 29.40 c 6.99 d 150.15 a

M. azedarach
extract 32.83 b 7.66 c 152.95 a

C.  arvensis
extract 28.19 cd 6.73 de 140.73 ab

Lufron 37.19 a 8.23 b 150.27 a
Ash 34.47 ab 8.88 a 151.33 a
Control 26.34 d 6.45 e 119.35 b
LSD (0.05) 2.8311 0.543 21.534
Means in column followed by the same letters are non-significant from each other

at P (0.05%)

Table 5.      Effect of different plant extracts, synthetic insecticide and ash on
yield of snake melon.

Treatments Yield (kg plot-1)
C. rotundus extract 9.38 bc
M. azedarach extract 9.49 b
C.  arvensis extract 9.04 c

Lufron 10.17 a
Ash 9.81 ab

Control 6.47 d
LSD 0.4435

Means in column followed by the same letters are non-significant from each other at P
(0.05%)
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CONCLUSION
Based on current study, It was concluded
that synthetic insecticide Lufron and ash
were found to be most effective in
reducing red pumpkin beetle’s population
and the growth of snake melon. The
tested plant extracts have the potential to
be used as alternate to synthetic
insecticide to manage RPB infestation.
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