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Introduction
Vertical farming, an innovative method of growing crops in stacked layers or vertically
inclined surfaces, is gaining momentum due to its potential for high yield and reduced land use.
It offers numerous benefits over traditional farming methods, including optimal growth
conditions that can result in higher yields and faster growth rates due to precise control of
variables such as temperature, humidity, and light (Maurya et al., 2023). However, like
traditional farming, vertical farming systems are also susceptible to insect pests. These
marauders gain entry into the indoors through windows, water, wind and human interventions.
Therefore, effective pest management is crucial to maintain crop health and productivity.
Understanding the Vertical Farming Environment
A. Structure and Environment: Vertical farms typically operate in controlled
environments with regulated temperature, humidity and light, which can influence pest
behavior and lifecycle. The energy consumption for lighting and space conditioning is
the primary barrier to achieving sustainability in indoor vertical farms. Space
conditioning is achieved using heating, ventilation, air conditioning, dehumidification
(HVACD), artificial lighting and air circulation, which are energy-intensive (Ahamed
et al., 2023). In vertical farming, the high-density arrangement of plants fosters a
conducive environment for rapid pest and disease spread. Close proximity of pests can
easily migrate between plants and diseases can quickly disseminate, necessitating
vigilant monitoring and effective management strategies to control outbreaks and
protect crop health
B. Common Pest Species: Vertical and green patches suffer due to sucking, tiny insects
like hoppers, aphids, whiteflies, thrips, spider mites, scales, and Mealybugs. Whiteflies
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are highly polyphagous and are also known vectors of the tomato yellow leaf curl
viruses (TYLCV) (Scholthof et al., 2011). Foliage plants like Colacacia, Foxtail ferns,
Dieffenbachia, Coleus, grasses, Coral bells, Plantain lilies, Crotons, Acalypha, Pothos,
Hedera helix and others in South India are often infested with whiteflies, Mealybugs,
and other sucking pests. To protect the plants, regular removal of these insects is
required (Chakravarthy et al., 2020).

Prevention Strategies

Cleanliness and Hygiene: Regular cleaning of the growing area, including tools,
containers, and surfaces, to minimize pest habitats.

Quarantine: Isolate new plants or materials to prevent the introduction of pests.
Yellow sticky traps/cards or plates are effective in trapping sucking insect pests like
whiteflies, aphids, hoppers, thrips, leaf miners, etc., but not on all occasions
(Chakravarthy et al., 2020).

To protect plants from Botrytis infection, plants should not be wounded. The cuts on
plants should be proper so that they heal without any fungus infections.

Watering should be regulated and microhabitat conditions should be proper or
appropriate. Pythium is a fungus that infects underground parts like roots, bulbs, corns,
etc. Proper water management and main taining optimum soil moisture ameliorate the
disease faster.

Adding few earthworms in the container or space also helps to maintain soil fertility
(Haywood, 2017)

Temperature and Humidity: Maintain optimal conditions for crop growth while keeping
environmental conditions less favorable for pests. For example, high humidity can
benefit spider mites and whiteflies, so controlling humidity can reduce their
populations.

Airflow: Proper ventilation can help reduce the risk of pests by preventing stagnant air,
which some pests prefer.

Plant Selection: Choose plant varieties that are resistant to common pests.

Companion Planting: Integrate plants that repel or attract beneficial insects to manage

pest populations naturally.
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e Indicator plants: Some of the plants that can serve as indicator plants in green or vertical
farming are sunflowers (seedlings), Ficus spp., Poinsettia (whiteflies), Hedera spp.
(Spider mites), chrysanthemum and roses (aphids) and hibiscus, marigold (mealybugs,
thrips, etc.).

e Regular Inspections: Frequent visual inspections of plants, particularly the undersides
of leaves and leaf joints, to detect early signs of pest infestation.

e Sensors and Cameras: Employ sensors and camera systems to monitor plant health and
detect pests early. Some advanced systems use image recognition to identify pest
species.

Integrated Pest Management (IPM)

To manage pest populations sustainably in vertical farming, it’s essential to use a
combination of prevention, monitoring and control methods. Establishing action thresholds
helps determine when to implement control measures, ensuring a balance between effective
pest management and maintaining crop health. Comprehensive documentation of pest
sightings, control measures, and their outcomes is crucial for refining strategies over time.
Additionally, thorough training for all personnel in pest identification and management
practices is vital to uphold an effective pest control program and ensure the consistent
application of best practices across the operation.

Cultural Controls:

e Crop Rotation: In vertical farms with multiple layers, rotating crops or varying the
planting configurations can disrupt pest lifecycles.

e Pruning: Regularly prune plants to improve airflow and reduce areas where pests can
hide.

Mechanical Controls:

e Physical Barriers: Use insect nets or mesh screens to prevent pests from accessing the
plants.

e Manual Removal: Hand-picking or using vacuums to remove visible pests can be
effective for small infestations.

Biological Controls:
¢ Beneficial Insects: Introduce natural predators or parasites, such as ladybugs for aphids

or predatory mites for spider mites, to control pest populations. Microbial
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e Agents: Apply microbial pesticides like Bacillus thuringiensis (Bt) or beneficial

entomopathogenic nematodes (EPNSs) to target specific pests without harming plants.
Chemical Controls:

e Insecticides: Use chemical insecticides as a last resort, selecting products that are safe
for the specific crops and pests involved. Follow integrated pest management (IPM)
principles to minimize environmental impact.

e Organic Options: Consider organic insecticides like neem oil or insecticidal soap,
which can be effective against many pests while being less harmful to beneficial insects
and the environment.

Future Directions

e New Technologies: Stay informed about new technologies and research in pest
management, such as automated pest control systems or advances in biological
controls.

e Sustainable Practices: Continue exploring and implementing more sustainable and eco-
friendly pest management practices.

e Industry Networking: Collaborate with other vertical farmers, researchers, and pest
management professionals to share knowledge and improve pest management
strategies.

Conclusion
Effective insect pest management in vertical farming requires a multifaceted approach
that integrates prevention, monitoring, and control techniques. By understanding the unique
environment of vertical farms and employing a range of strategies, growers can maintain
healthy crops and maximize their yields while minimizing the impact of pest infestations.
Emphasizing integrated pest management and staying abreast of new developments will ensure
that vertical farming remains a viable and productive agricultural method.
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