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Abstract

The pomegranate fruit borer (Virachola isocrates) is one of the most
destructive pests of pomegranate, causing severe yield losses in major
production areas. A field and laboratory experiment was conducted in
Swat District during the 2024 growing season to evaluate the efficacy of
chemical and botanical interventions against this pest. The study
employed arandomized complete block design with three replications on
24 pomegranate trees (cv. Kandahari Anar). Four chemical insecticides
(lambda-cyhalothrin, cypermethrin, indoxacarb, and bifenthrin), three
botanical extracts (10% aqueous neem, water pepper, and eucalyptus),
and a water-spray control were tested. Results revealed that chemical
treatments, particularly lambda-cyhalothrin and cypermethrin, achieved
the lowest fruit infestation (3.7-4.5%), complete larval mortality (100%),
and the highest vyields (15-16 t/ha). Botanicals provided moderate
suppression, with neem and water pepper reducing infestation to 7-8%
and achieving up to 81% larval mortality, significantly outperforming the
control (15.6% infestation, 7.2 t/ha, 0% mortality). These findings suggest
that while chemical insecticides remain the most effective option for
rapid control, botanical extracts hold promise as eco-friendly alternatives
and should be integrated into a sustainable pest management
framework.
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INTRODUCTION
Pomegranate (Punica granatum L.), a member of
the family Lythraceae, is an attractive shrub or small
tree, typically’™® meters in height, much-branched,
spiny, and long-lived. Its leaves may be evergreen or
deciduous, and the showy flowers appear singly or in
clusters of up to five™. The crop grows best on deep,
heavy loam soils but can adapt to a range of soil types
from sandy to clayey textures, though growth in
alkaline soils is generally poor. Optimal growth is
achieved in deep, moist soils with a pH between 5.5
and 7.0%. It is widely cultivated across the Middle East,
Caucasus, North and Tropical Africa, the Indian
subcontinent, Central Asia, and drier regions of
Southeast Asia. In recent years, its cultivation and
commercial demand have expanded into Europe and
the Western Hemisphere!™. Globally, pomegranate is
cultivated on approximately 0.3 million hectares with
an annual production of 3.0 million tons (Sharma et al.,
2014). In Pakistan, the crop covers an area of 9,434
hectares with an annual production of 42,641 tons'.
Within Khyber Pakhtunkhwa, pomegranate is grown on
254 hectares with an output of 2,656 tons®.
Cultivation in Swat is still at an initial stage, though
farmers are increasingly investing in its commercial
production due to its economic potential.
Nutritionally, pomegranate is rich in proteins
(1.7%), fats (6%), carbohydrates (14%), minerals, and
Bl Beyond nutrition, the fruit and its

vitamins™'.
derivatives have notable functional and medicinal
properties, including antioxidant activity'®,
anti-tumoral potential™, anti-hepatotoxic effects®,
and cardiovascular health benefits®. Moreover,
pomegranate exhibits antimicrobial, anti-
inflammatory, antiviral, and antidiabetic properties
11012 3nd has been reported to support treatments for
oral ailments™ and dermatological disorders™.
Remarkably, it also plays a role in preventing

neurodegenerative diseases™.

MATERIALS AND METHODS

The study on managing the pomegranate fruit
borer (Virachola isocrates) was carried out in Swat
District during the 2024 growing season, using a
randomized complete block design with three
replications on 24 uniform pomegranate trees of the
Kandahari Anar variety. The trial consisted of four
chemical insecticides (lambda-cyhalothrin,
cypermethrin, indoxacarb, and bifenthrin), three
botanical extracts prepared as 10% aqueous solutions
(neem, water pepper, and eucalyptus), along with a
water-spray control. Treatments were applied twice at
15-day intervals during peak pest activity with a
knapsack sprayer. To assess field efficacy, 100 fruits
per tree were sampled randomly to estimate
infestation percentage, and total yield was recorded
and expressed in tons per hectare. In parallel, a

laboratory bioassay was performed where neonate
larvae were introduced onto treated fruits maintained
at27 +2°Cand 70 £ 5% RH, with mortality observed up
to 72 hours. Data on infestation, yield, and larval
survival were subjected to ANOVA, and treatment
means were compared using LSD at 5% significance,
providing a clear evaluation of chemical and botanical
interventions against the control

Data Analysis: The received data was analysed using
computer statistics software Statistic. 8.1 version.
Means were separated at alpha level=5% after
applying LSD test

RESULTS AND DISCUSSIONS

The results demonstrated that chemical
insecticides were highly effective in suppressing
Virachola isocrates compared to botanicals and the
untreated control. Among them, lambda-cyhalothrin
produced the lowest fruit infestation (3.7%) and the
highest yield (16.0 t/ha), while cypermethrin also
achieved complete larval mortality under laboratory
conditions. Bifenthrin and indoxacarb provided
comparable control with slightly higher infestation
levels (3.9-4.3%) and strong vyield responses. In
contrast, botanical extracts offered moderate
protection, with eucalyptus, water pepper, and neem
reducing infestation to 7-8% and recording larval
mortality between 75-81%, which was still
significantly better than the control (15.6%
infestation, 7.1 t/ha yield, and 0% larval mortality).
Overall, the study confirmed that chemical treatments
gave the most rapid and reliable control, while
botanicals contributed eco-friendly suppression,
making them valuable components in an integrated
pest management strategy.

The results clearly show that chemical insecticides
outperformed botanicals in suppressing the
pomegranate fruit borer. Lambda-cyhalothrin and
cypermethrin were the most effective, with the lowest
fruit infestation (73.7—4.5%), complete larval mortality
(100%), and the highest yields (15-16 t/ha). Bifenthrin
and indoxacarb also performed strongly, reducing
infestation to below 5% and boosting yields above 15
t/ha. Among botanicals, neem, water pepper, and
eucalyptus extracts provided moderate control,
lowering infestation to 7-8% and achieving 75-81%
larval mortality, which was still far better than the
untreated control (15.6% infestation, only 7.2 t/ha, and
no larval kill). The combined evidence highlights that
while chemicals ensure rapid and reliable control,
botanicals can play a supplementary role in sustainable
integrated pest management.

The present study clearly demonstrates that
chemical insecticides, particularly lambda-cyhalothrin
and cypermethrin, are highly effective in reducing
Virachola isocrates infestation and improving yield
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Effect of Chemical and Botanical Treatments on Pomegranate Fruit Borer (Swat, 2024}
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Fig. 1: Effect of chemical and botanical treatment on pomegranate fruit borer (Swat 2024)

Table 1. Effect of Chemical and Botanical Treatments of Pomegranate Fruit Borer (Virachola isocrates) under Field and Laboratory Conditions

Treatment % Fruit Infestation (Field) Yield (t/ha) Larval Mortality % (Lab, 72h)
Lambda-cyhalothrin 3.74+0.36 16.00 + 0.49 100%

Bifenthrin 3.95+0.32 15.82 £ 0.52 95-98%

Indoxacarb 4.35+0.28 15.41+0.44 92-95%

Cypermethrin 4.55+0.28 15.20+0.40 100%

Neem (Azadirachta indica) 8.00 £ 0.50 12.50+0.38 81%

Water Pepper (P. hydropiper) 7.56 +0.27 12.80+0.41 78.8%

Eucalyptus (E. globulus) 7.04+0.70 13.10+0.45 75-77%

Control (Tap Water) 15.57+1.24 7.17+0.43 0%

under field conditions, with both achieving complete
larval mortality (100%) in laboratory bioassays. These
findings align with earlier reports by Patel et al. (2012),
who found pyrethroids to be highly effective against
pomegranate fruit borer, and by Satpathy and Rai
(2002), who emphasized the superior efficacy of
synthetic insecticides over botanicals.

While chemical insecticides consistently delivered
the highest yield gains (15-16 t/ha compared with 7.2
t/ha in untreated control), the risk of resistance
development and environmental contamination
underscores the importance of integrating botanical
alternatives. In this trial, neem, eucalyptus, and water
pepper extracts reduced fruit infestation to 7-8% and
achieved 75-81% larval mortality, confirming the
moderate but eco-friendly efficacy of botanicals.
Similar results have been documented by Jat et al.
(2017), who observed neem seed kernel extract
suppressing fruit borer damage significantly in
pomegranate orchards.

The control plots showed the highest infestation
(15.6%) and the lowest yield (7.2 t/ha), reinforcing the
economic importance of pest intervention. Seasonal
studies further suggest that pest population peaks
occur during July—August and January—February
(Shinde et al., 2021), which corresponds well with the
timing of sprays in this experiment, highlighting the
role of phenology-based intervention.

Thus, an integrated pest management (IPM)
framework that combines selective chemical
applications with botanical extracts, along with cultural
practices such as fruit bagging and orchard sanitation,
can provide sustainable control of V. isocrates. Such
strategies minimize pesticide overuse, delay resistance,

and support eco-friendly cultivation-a critical need in
fruit-growing regions like Swat.
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