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Vegetable cultivation plays a vital role in Indian agriculture by providing essential nutrients,
generating employment and improving farmers’ incomes. However, viral diseases remain
a major constraint to vegetable production, often causing substantial losses in yield, quality and
marketability. Diseases such as tomato leaf curl, chilli leaf curl and papaya ringspot can
seriously affect crop growth and productivity. Many plant viruses are transmitted by insects
such as aphids, whiteflies and thrips. Although insecticides are commonly used to control these
vectors, they are not always effective in preventing virus transmission. In particular, viruses
transmitted in a non-persistent manner can be acquired and transmitted by aphids within a short
period during probing. The virus may therefore spread before an insecticide can kill the vector.
Repeated pesticide applications also increase production costs, encourage insecticide
resistance, harm beneficial insects and contribute to environmental pollution and pesticide
residues in produce. These challenges highlight the need for preventive, economical and
environmentally friendly disease management strategies. Border cropping offers one such
practical approach by creating a protective green barrier around the main crop.

What Is Border Cropping?

Border cropping involves growing selected plants along the boundaries of a field, or in
strategically arranged rows within a field, to reduce pest movement and protect the main crop.
These plants are often called barrier crops or protector crops because they can interfere with
the movement and feeding behaviour of insect vectors. The technique is a form of habitat
manipulation that makes the cropping environment less favourable for pests while supporting
a more balanced agricultural ecosystem. Suitable barrier crops include maize, sorghum and
pigeon pea (arhar). Depending on the crop, local conditions and the insect vector involved,
these plants can act as physical barriers, influence insect landing and movement, and reduce
the number of vectors reaching the main crop. The effectiveness of a barrier crop depends on
its height, density, arrangement, suitability for the local farming system and relationship with
the target insect and virus. Ideally, it should not serve as a reservoir host for the virus or its
vector.

How Does the Green Barrier Work?

Border cropping can protect crops through several complementary mechanisms.

1. Intercepting incoming insect vectors: A sufficiently tall and dense border may interfere
with the movement of flying insects into the main crop. It can reduce direct entry and alter the
flight paths of some vectors, although the degree of protection varies with insect behaviour and
field conditions.

2. Disrupting virus transmission: Aphids transmitting non-persistent viruses may briefly
probe a plant and acquire or transmit virus particles during feeding. When these aphids land on
anon-host barrier crop, repeated probing may cause them to lose their ability to transmit certain
viruses. If they subsequently move to the main crop, the likelihood of successful virus
transmission may be reduced. This effect depends on the particular virus—vector relationship.
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Therefore, barrier crops must be selected carefully rather than assuming that every border plant
will prevent virus spread.

3. Influencing insect landing and feeding: The physical characteristics of barrier crops,
including leaf texture and plant structure, can influence insect landing and feeding behaviour.
Some insects may be less inclined to settle and feed on certain non-host plants, while others
may land on them temporarily. This can help disrupt their movement towards the susceptible
crop.

4. Supporting integrated pest management: When combined with regular field monitoring,
removal of infected plants where appropriate, weed-host management and selective
insecticides or biopesticides, border cropping can contribute to an integrated approach to pest
and virus management. It is important to remember that barrier crops do not provide complete
protection against all insect vectors or viral diseases. Their main role is to reduce risk as part
of a broader preventive strategy.

Establishing Border Crops: A Practical Guide for Farmers

Correct timing and arrangement are essential for obtaining the best results from border
cropping.

Step 1: Select a suitable barrier crop. Choose crops such as maize, sorghum or pigeon pea
according to the main vegetable crop, the target insect vector, local growing conditions and
available space. The selected barrier should preferably be a non-host of the target virus and
vector.

Step 2: Sow the barrier in advance. Border crops may be sown approximately 30—45 days
before planting the main crop, depending on the species and local growing conditions. This
allows the barrier to establish sufficient height and density before the vegetable crop becomes
vulnerable to incoming vectors.

Step 3: Maintain a dense and continuous border. Sow the barrier rows closely enough to
create an effective boundary, while following suitable spacing and agronomic
recommendations for the selected crop. Gaps in the border may allow insects to enter the main
field more easily.

Step 4: Consider single or double borders. A single border of maize, sorghum or pigeon pea
may be suitable under some conditions. Where additional protection is needed, a combination
of two barrier crops may be considered, provided the arrangement is agronomically suitable
and does not create alternative pest or virus reservoirs.

Step 5: Monitor the main crop regularly. Inspect plants for symptoms of viral infection and
monitor the presence of insect vectors. Remove infected plants where recommended and
practical, particularly during the early stages of crop growth, when virus infection can cause
severe yield losses.

Step 6: Use pesticides judiciously. If vector populations or other pests require intervention,
use locally recommended, selective insecticides or biopesticides as part of integrated pest
management. Border cropping should complement, rather than automatically replace, other
necessary control measures.

Benefits of Border Cropping

1. Reduced dependence on chemical pesticides: By helping to limit the movement of certain
insect vectors, border crops may reduce the need for repeated insecticide applications. This can
lower input costs and help slow the development of pesticide resistance when combined with
responsible pesticide use.

2. Protection of beneficial insects: Excessive pesticide use can harm natural enemies such as
ladybird beetles, lacewings and parasitoids. Reducing unnecessary sprays helps conserve these
beneficial organisms and supports natural pest regulation.

3. Healthier crops and better productivity: Reducing early virus infection can help preserve
plant growth, yield and produce quality. The benefits will depend on the disease, vector
pressure, crop susceptibility and effectiveness of the barrier arrangement.
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4. Environmental protection and safer produce: Fewer unnecessary pesticide applications
can reduce environmental contamination and the risk of pesticide residues on harvested
vegetables. Farmers must still observe all applicable label directions and pre-harvest intervals
whenever pesticides are used.

5. Potential economic benefits: Barrier crops may reduce expenditure on pesticides and, in
some systems, provide an additional harvest or other farm benefits. However, their
establishment requires land, seed, labour and management. Farmers should consider these costs
and the possible competition for water, nutrients and sunlight when planning the border.

6. Greater sustainability in vegetable production: Border cropping is a practical cultural
component of integrated pest management. It encourages preventive crop protection, reduces
exclusive dependence on chemical control and can contribute to more resilient farming
systems.

Where Can This Technique Be Used?

Border cropping may be useful in vegetable production systems affected by insect-vectored
viral diseases, including tomato, chilli, cucurbits and other susceptible crops. However, the
choice of barrier crop must be matched to the target virus and vector. For example, an approach
intended to reduce aphid-mediated transmission of a non-persistent virus may not provide the
same level of protection against a virus transmitted by whiteflies. Similarly, a barrier that works
under one set of climatic and cropping conditions may perform differently elsewhere.
Therefore, farmers should follow locally validated recommendations from agricultural
universities, ICAR institutes and extension specialists. Demonstrations and field trials can help
identify suitable barrier crops, planting dates and row arrangements for individual farming
situations.

Conclusion: Let Nature Help Protect the Crop

Border cropping demonstrates how a simple change in field design can contribute to more
sustainable crop protection. By planting suitable barrier crops around vegetable fields, farmers
can interfere with the movement of certain insect vectors and potentially reduce the spread of
viral diseases. Although this method cannot eliminate virus infection or replace every other
control measure, it offers an environmentally friendly addition to integrated pest management.
When combined with healthy planting material, timely crop establishment, regular monitoring,
removal of infected plants where appropriate and judicious pesticide use, border cropping can
help reduce avoidable crop losses and dependence on chemical inputs.

A green barrier is more than a row of plants—it is a step towards healthier crops, safer food and sustainable farming.
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Okra and Chilli crop planted with maize as border crop for management of Okra Yellow Vein mosaic virus and Leaf curl virus
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