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rones or unmanned aerial vehicles (UAVs), are rapidly emerging as valuable tools in

modern agriculture. In vegetable farming, they enable precise monitoring, targeted input
application and data-driven decision-making, improving both yield and quality. By using
high-resolution imaging, thermal sensing and precision spraying, drones help detect pests,
diseases and nutrient deficiencies at an early stage. This ensures timely interventions, reduces
chemical usage and optimizes resource management. In India, where vegetable growers face
challenges such as labour shortages, pest outbreaks and water scarcity, drone technology
offers a practical solution for achieving climate-smart and sustainable production. This article
discusses the role, benefits, challenges and future prospects of drones in vegetable science
with examples from Indian farming systems.

Introduction

In recent years, agriculture has witnessed a wave of technological innovations and drones
have emerged as one of the most exciting tools for modern farming. In vegetable production,
where precision, timing and quality are critical, drones are proving to be game-changers.
These unmanned aerial vehicles (UAVS) enable farmers to monitor crops, detect problems
early and apply inputs with unmatched accuracy. In India, where vegetable farming is often
challenged by pest attacks, nutrient deficiencies and unpredictable weather, drones can
provide cost-effective and timely solutions, especially for small and medium-scale farmers
(Patel et al., 2022).

Why Drones for Vegetable Farming?

Drones bring a set of unique advantages that are particularly suited to vegetable crops:

« High-Resolution Crop Monitoring — Drones capture real-time aerial images, allowing
farmers to detect pest infestations, nutrient deficiencies and disease outbreaks before they
spread widely.

e Precision Input Application — Equipped with spraying systems, drones can apply
fertilizers, pesticides and micronutrients evenly, reducing wastage and chemical load on
the environment.

e Time-Saving Operations — Tasks that would take hours manually, such as spraying or
surveying large vegetable fields, can be completed in minutes.

e Reduced Labour Dependency — With growing labour shortages in agriculture, drones
help reduce dependency on manual labour for monitoring and spraying.

o Data-Driven Decisions — Multispectral and thermal imaging drones provide data that can
guide farmers on irrigation schedules, harvesting time and input use.
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Applications of Drone Technology in Vegetable Science

1. Pest and Disease Surveillance:

e Drones with high-resolution cameras can quickly scan vegetable fields, identifying early
signs of pest or disease outbreaks.

e This enables farmers to take timely measures, reducing crop loss and minimizing the need
for blanket pesticide applications (Singh et al., 2023).

. Precision Spraying of Agrochemicals:

e Drones equipped with precision nozzles ensure uniform spraying over crops like tomato,
brinjal, chilli, okra and leafy greens.

e This leads to lower chemical usage, less water consumption and reduced operator
exposure to harmful chemicals (Kumar et al., 2021).

ACRI MACAZINE ISSN: 3048-8656 Page 53

& %@%

?V‘

[szrlSe)

(&)

e oo

S
o)

b

ol
i
Gy
(o}

e
(e}

g

ol

200
S

o

(&)

S
[©)

R

iy Qj\h%b@

5o SRS

paj
e GV
G?

(&)

.
2o

U]

andt

Céhf@(@
Sevo dvhﬁ‘)?%@ G
[®) [®)

b

foz%

(&}

C

>

o ansen

)]

J0C 2
Cfv}*g\% o2

"

Qa0
B

C

JJLU%

o G

[e22E1S

Q

ve
o

Bl

0
o

&
)

C

>

<)
(022

d

O

o

paife]
Cfv?@

andts

el

)

%

&
b?

Q
Gheo !
%

O
200
oS

ansts

([

3t
o

o
i

0 QnSn
200, P
o G

1)l

Qns



Behera (2025) Agri Magazine, 02(08): 52-55 (AUG, 2025)

Nutrient Deficiency Detection:

Multispectral imaging allows drones to identify nutrient stress before it becomes visible

to the naked eye.

Farmers can apply targeted foliar sprays, improving yield and quality (Rana et al., 2022).

Irrigation Planning:

Thermal imaging drones detect water stress areas, helping optimize irrigation schedules.

This is especially important in water-scarce regions and for moisture-sensitive vegetable

crops like cucumber and capsicum.

. Harvest Prediction and Yield Mapping:

e By analyzing canopy growth and plant health, drones can estimate harvest time and
expected yields.

e This helps in market planning, storage preparation and reducing post-harvest losses (Patel
et al., 2022).
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Indian Success Stories in Drone-Based Vegetable Farming

e Tomato Farming in Maharashtra — Farmers in Nashik used drones for pesticide
spraying in tomato fields, reducing pesticide cost by 20% and improving fruit quality.

e Okra Fields in Gujarat — Adoption of drones for weekly monitoring helped detect early-
stage yellow vein mosaic virus, saving over 40% of the crop.

e Capsicum under Protected Cultivation in Karnataka — Drones helped in identifying
nutrient stress, enabling precise fertigation and boosting yield by 15%.

e Chilli Farming in Andhra Pradesh — Farmers reported better pest control and faster
spraying operations using drones, completing in 30 minutes what earlier took a day.

Advantages of Drones in Vegetable Farming

e Lower Input Costs — Precision application reduces fertilizer and pesticide use.

e Increased Productivity — Timely interventions lead to healthier crops and higher yields.

e Environmental Benefits — Reduced chemical usage minimizes environmental pollution
and protects beneficial insects.

o Farmer Safety — Minimizes farmer exposure to hazardous chemicals.

e Better Resource Use — Optimizes water, nutrients and manpower for sustainable
farming.

Challenges in Adoption

e High Initial Investment — Purchasing drones can be expensive for small farmers.

o Technical Skills Requirement — Farmers need training to operate drones effectively.

o Battery Life Limitations — Most agricultural drones have limited flight time per charge.
e Weather Dependency — Windy or rainy weather can affect drone operations.

o Regulatory Approvals — Drone usage requires adherence to DGCA guidelines in India.
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Government and Policy Support in India

The Government of India has recognized the potential of drones in agriculture:

e Subsidy Support — Under the SMAM scheme, 50-100% subsidies are provided for
purchasing agricultural drones.

« FPO Empowerment — Farmer Producer Organizations are encouraged to own and
operate drones for collective benefit.

« DGCA Approvals — Easier licensing processes are being introduced for agri-drone
operators.

e Custom Hiring Centres — State agricultural departments are setting up drone rental
services for small farmers.

Future Prospects for Drone Use in Vegetable Science

The next phase of drone technology will integrate Artificial Intelligence (Al) and Internet
of Things (IoT) for fully automated monitoring and spraying. Real-time data from drones
will be linked with climate models to predict pest outbreaks and nutrient needs. In India with
the growing push for sustainable and climate-smart agriculture, drones are expected to
become a common tool in vegetable farms over the next decade.

Conclusion

Drone technology has the potential to transform vegetable farming in India by improving
efficiency, reducing input costs and enabling sustainable practices. With supportive policies,
training and affordable access, even smallholder farmers can benefit from this modern tool.
As technology advances, “drone-powered vegetables” may soon become the new normal in
precision farming.
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