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ABSTRACT

Okra is affected by several major insect pests and
diseases that significantly reduce yield and quality. Key pests
include aphids, whiteflies, jassids, mealybugs, shoot and fruit
borers, bollworms, and spider mites, which damage plants by
sucking sap or boring into shoots and fruits. Their
management involves integrated approaches such as cultural
practices (balanced fertilization, intercropping), biological
control (natural enemies), botanical extracts (neem, garlic),
and need-based chemical applications. Major diseases include
damping-off, powdery mildew, Cercospora and Alternaria
leaf spots, wilts (Fusarium and Verticillium), collar rot, and
stem canker, along with viral diseases like yellow vein mosaic
and leaf curl, and bacterial leaf spot. These diseases cause
symptoms like wilting, leaf spots, rotting, and stunted
growth. Management relies on integrated strategies including
varieties, field sanitation, biological agents
(Trichoderma, beneficial bacteria), botanical treatments, and
selective fungicides or bactericides.

INTRODUCTION

Overall, integrated pest and disease management
(IPDM) combining cultural, biological, botanical, and
chemical methods is essential for sustainable okra
production. In the global theatre of food security,
Abelmoschus esculentus—popularly known as okra—occupies a
vital niche. Celebrated for its nutritional density and
adaptability to diverse climates, this "green gold" is a
cornerstone of tropical and subtropical agriculture. Yet, the
very resilience of the crop is being tested by an increasingly
complex biological landscape. From the microscopic
persistence of Fusarium wilts to the systemic threat of the
Yellow Vein Mosaic virus, okra faces a multi-front assault that

resistant

challenges even the most seasoned agronomists. The modern
okra field is an arena of constant evolutionary pressure. Pests
such as the shoot and fruit borer (Earias vittella) and the
ubiquitous whitefly do more than just inflict physical
damage; they act as vectors for disease and catalysts for
economic instability. For decades, the primary defense was a
heavy reliance on synthetic chemical interventions. However,
the rise of pesticide resistance and a growing demand for
residue-free produce have forced a paradigm shift. We are
moving away from "eradication" and toward "management,"
recognizing that a sterilized field is often a vulnerable one.

This transition is epitomized by Integrated Pest and Disease
Management (IPDM)—a sophisticated, multi-layered strategy
that prioritizes ecological harmony over brute force. By
synchronizing cultural interventions, such as precision
fertilization and intercropping, with the deployment of
biological mercenaries like Trichoderma and predatory
ladybird beetles, farmers are beginning to tip the scales. This
article explores the critical intersections of entomology and
plant pathology, detailing the integrated protocols essential
for sustaining okra production in an era of environmental
uncertainty.

Major Pest and Disease Integrated Management of Bhendi

Cotton Aphid: Aphids are tiny insects that suck sap from
leaves, causing curling and weak plant growth. They also
produce honeydew, which leads to black sooty mold on
leaves.

a. Physical/Cultural Management: Avoid
nitrogen fertilizer and maintain field cleanliness.
Remove heavily infested plant parts to reduce spread

b. Biological Management: Encourage natural enemies
like ladybird beetles and lacewings. These predators
feed on aphids and keep their population under
control

c. Chemical Management: Spray neem-based extracts or
plant-based products regularly. Use recommended
insecticides only when infestation is severe
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Shoot and Fruit Borer: Larvae bore into tender shoots
causing drying, and later damage fruits making them
unmarketable. This pest can cause heavy yield loss if not
controlled early.

a. Physical Management: Regularly remove and destroy
affected shoots and fruits. Use border crops to reduce
pest entry into the field.

b. Biological Management: Release parasitoids like
Trichogramma which destroy pest eggs. Encourage
beneficial insects to naturally reduce pest population

c. Chemical Management: Spray insecticides like
spinosad or emamectin benzoate when needed. Use
neem oil or botanical sprays as eco-friendly options

Cotton Mealybug: Mealybugs suck plant sap, leading to
yellowing and stunted growth. They also secrete honeydew,
causing mold growth and weakening the plant.
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a. Physical Management: Remove and destroy heavily
infested plant parts. Maintain field hygiene to avoid
spread.

b. Biological Management: Encourage parasitoids like
Aenasius and predators like ladybird beetles. These
natural enemies help control mealybug populations

c¢. Chemical Management: Spray azadirachtin or
suitable insecticides if infestation is high. Use neem
and other plant extracts for safer control

Whitefly: Whiteflies suck sap and weaken plants, and they
also transmit viral diseases like yellow vein mosaic. Infested
plants show yellowing and reduced growth.

a. Physical Management: Remove infected plants and
maintain clean cultivation. Avoid overcrowding to
reduce pest build-up

b. Biological Management: Conserve natural enemies
that feed on whiteflies. These help in reducing pest
population naturally

c. Chemical Management: Spray neem-based products
like azadirachtin. Use systemic insecticides only
when necessary.

Leathopper: Leathoppers cause “hopper burn,” leading to
yellowing, browning, and curling of leaves. Severe attack
results in poor plant growth and reduced yield.

a. Physical Management: Practice intercropping with
crops like Maintain proper field
management to reduce pest incidence.

b. Biological Management: Use beneficial microbes
like Trichoderma to improve plant health.
Encourage natural enemies in the field

¢. Chemical Management: Spray acetamiprid or neem-
based formulations. Apply treatments at early stages
to prevent heavy damage.

coriander.

Damping-Off: This disease affects seeds and seedlings,
causing rotting and collapse before or after emergence. It is
common in wet and poorly drained soils.

a. Physical Management: Ensure proper drainage and
avoid overcrowding. Use healthy seeds and maintain
clean nursery conditions.

b. Biological Management: Apply Trichoderma and
beneficial bacteria to soil. These microbes suppress
disease-causing pathogens.

c. Chemical/Botanical Management: Treat seeds with
fungicides like captan or copper oxychloride. Use
plant extracts like garlic for additional protection.

Powdery Mildew: Appears as white powdery growth on

a. Physical Management: Maintain proper spacing and
air circulation. Remove infected plant parts.

b. Biological Management: Use bioagents like
Trichoderma and other beneficial fungi. These help
reduce disease spread.

c. Chemical Management: Spray fungicides like
Sulphur or penconazole. Apply neem-based extracts
for control.

Cercospora Leaf Spot: Causes brown spots with yellow
margins on leaves, leading to drying and yield loss. It spreads
rapidly in humid conditions.
a. Physical Management: Remove infected leaves and
maintain field hygiene. Avoid excess moisture in the

field.
b. Biological Management: Apply Trichoderma and
Bacillus  formulations. These improve plant

resistance and reduce infection.

c. Chemical Management: Spray fungicides like
tebuconazole. Use treatments at early stages for
better control.

Alternaria Leaf Spot: This disease forms dark concentric
spots on leaves, leading to drying and plant damage. Severe
cases may lead to plant death.

a. Physical/Cultural Management: Maintain proper
spacing and remove infected leaves. Keep the field
clean and well-ventilated.

b. Biological Management: Use beneficial microbes to
suppress the disease. Improve soil health for better
resistance.

c. Chemical Management: Apply neem and garlic
extracts. Use fungicides if the disease spreads widely.

Fusarium Wilt: Causes yellowing and wilting of plants due
to blockage of water transport. Infected plants eventually die.

a. Physical Management: Practice crop rotation and
use diseasefree seeds. Avoid waterlogging
conditions.

b. Biological Management: Apply Trichoderma to soil.
It helps in reducing the pathogen population.

c. Chemical Management: Use neem and garlic
extracts. Grow resistant varieties for better control.

Viral Diseases: (Yellow Vein Mosaic, Leaf Curl, Mosaic)
cause yellowing, curling, and stunted growth, leading to
heavy yield loss.

a. Physical Management: Remove infected plants

and maintain clean fields. Use healthy seeds and
resistant varieties.

leaves, leading to distortion and reduced plant vigour. It b. Biological Management: Encourage natural
spreads quickly under favourable conditions. enemies of insect vectors. Maintain ecological
balance.
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c. Chemical Management: Control vectors like
whiteflies using neem or insecticides. Early control
helps prevent disease spread.

Bacterial Diseases: Cause water-soaked spots that later turn
brown and dry, affecting leaves and plant parts.

a. Physical/Cultural Management: Use healthy
seeds and follow crop rotation. Remove and
destroy infected plant debris.
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b. Biological Management: Apply beneficial 195-205.
microbes to suppress bacteria, Improve soil health.
¢. Chemical Management: Spray copper-based
fungicides, Use recommended chemicals carefully
when needed.
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