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Drone in Indian Agriculture: Opportunities and Challenges

Dr. Deepak Rai and Dr. Pankaj Nautiyal
Senior Scientist cum Head, ICAR-Krishi Vigyan Kendra

A drone refers to any aerial vehicle that depends on software for autonomous flying or that
responds to remote commands from a pilot is considered a drone. Numerous drones are equipped
with cameras to record images and propellers to stabilize their flying patterns. Drone technology
has been embraced by industries such as transportation, agriculture, search and rescue and

videography.

It is stated that the largest contribution to
India's GDP is the service sector. As the
world's leading producer of pulses, milk, rice,
wheat, sugarcane, spices, and other products,
our nation holds this position. Through their
operations in the agriculture sector, these also
contribute significantly to the economy. An
astounding 18.3% of India's GDP comes from
the country's agricultural sector (Gross
Domestic Product). It is regarded as the
primary source of income for roughly 58% of
the population, mostly in rural areas. The
combined Gross Added Value of India's
forestry, fishery, and agriculture sectors is
around Rs 18.55 lakh crore (US$265.51
billion). Despite the fact that agriculture in
India contributes to the GDP, we still need to
increase productivity and efficiency in the
industry to reach the maximum capability.
There are several aspects and issues that must
be recognized, backed up, and given
remedies. Many essential farming tasks, such
as applying pesticides, watering irrigation
systems, and crop monitoring, are now carried
out using inappropriate techniques. The
available resources are insufficient, not

distributed in accordance with the weather, or
not fully utilized.

In farming, environmental elements such as
temperature, precipitation, and soil quality are
vital. Drone agriculture enables farmers to
adjust to certain surroundings and make
thoughtful decisions in response. The
information obtained is useful in managing
crop health, crop treatment, crop scouting,
irrigation, field soil analysis, and agricultural
damage evaluations. Drone surveys reduce
costs and time while increasing crop yields.

Experts anticipate that by 2050, there will be
nine billion people on the planet. It is also
claimed that agricultural consumption will
rise concurrently by around 70%. The benefits
of drone technology, which includes Al, ML,
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and remote sensing capabilities, are driving up
demand for the technology. Through its online
"Digital Sky  Platform,” the central
government has recognized the significance of
artificial intelligence, machine learning, and
unmanned aerial vehicles (UAVSs). Indian
drone businesses have taken advantage of this
chance to advance their technological
capabilities.

» Importance of drone in agriculture
sector:

Drone  technology quickly  reestablishes
traditional  agrarian  practices and s
subsequently accomplishing them as follows

Irrigation Monitoring: Drones, including
hyper spectral, thermal, or multispectral
sensors, recognize areas that are too dry or
need improvement by the farmer. Drone
survey helps improve water efficiency and
disclose  potential  pooling/leaks in
irrigation by  providing  Irrigation
monitoring yields calculations of the
vegetation index to help realize the health
of crops and emitted heat/energy.

Crop Health Monitoring and
Surveillance: It is crucial to track the
health of the vegetation and spot
bacterial/fungal plagues in the early
stages. Agriculture drones can see which
plants reflect different amounts of green
light and Near-infrared spectroscopy
(NIRS) light. This data helps produce
multispectral images to track crop health.
Quick monitoring and discoveries of any
defects can help save crops. In
circumstances of crop failure, the farmer
can also document the damages for
accurate insurance claims.

VI.

Crop Damage Assessment: Agricultural
drones fitted along with multispectral
sensors and RGB sensors also detect field
areas inflicted by weeds, infections, and
pests. According to this data, the exact
amounts of chemicals needed to fight
these infestations are known, and this
helps diminish the costs inflicted by the
farmer.

Field Soil Analysis: The drone survey
allows farmers to obtain information about
their land’s soil conditions. Multispectral
sensors allow seizing data useful for seed
planting patterns, thorough field soil
analysis, irrigation, and nitrogen-level
management. Precise Photogrammetry/
3D mapping permit farmers to analyze
their soil conditions thoroughly.

Planting: Drone startups in India have
invented drone-planting systems that
allow drones to shoot pods, their seeds,
and crucial nutrients into the soil. This
technology doesn’t only reduce costs by
almost 85% but also increases consistency
and efficiency.

Agricultural spraying: Through drone
crop spraying, human contact with such
harmful chemicals is limited. Agri-drones
can carry out this task much quicker than
vehicles/airplanes. Drones with RGB
sensors and multispectral sensors can
precisely identify and treat problematic
areas. Professionals say that aerial
spraying is five times faster with drones
when compared to other methods.

Locust swarms are known to feed on
crops, trees, and other types of plants. This
feeding can destroy crops planted, causing
famine and deprivation in societies that solely
rely on these crops for survival. In recent
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VII.

times, swarms of locusts have invaded several
areas in India, especially Rajasthan. With
nearly 90,000 ha of land affected across 20
districts, these growing swarms are
threatening to amplify into an agrarian
disaster. Most nations battling locust swarms
rely  significantly on  organophosphate
chemicals. These are utilized in little
concentrated lots by vehicle-mounted and
aerial sprayers. Rajasthan has stationed drones
to carry out the spraying efficiently. Drones
can diffuse pesticides on approximately 2.5-
acres in merely 15 minutes. Using drones to
combat the locust swarms is an immediate,
secure, and practical approach.

Livestock tracking: The drone survey
allows the farmers not to keep track of
their crops only but also monitor the
movements of their cattle. Thermal sensor
technology helps find lost animals and
detect an injury or sickness. Drones can
carry out this function favorably, and this
adds comprehensively to the production of
vegetation.

R
L

> Benefits of drone technology:

As innovators introduce new technologies,
their commercial uses increase day by day.

The government has been easing restrictions
for drone usage and is supporting startups to
come up with novel ideas. As drone surveys
become more common, they also become
more cost-effective. In agriculture, they have
a plethora of advantages. Some are as follows:

1. Enhanced Production — The farmer can
improve production capabilities through
comprehensive irrigation planning,
adequate monitoring of crop health,
increased knowledge about soil health,
and adaptation to environmental changes.

2. Effective and Adaptive Techniques —
Drone usage results in regular updates to
farmers about their crops and helps
develop strengthened farming techniques.
They can adapt to weather conditions and
allocate resources without any wastage.

3. Greater safety of farmers— It is safer
and more convenient for farmers to use
drones to spray pesticides in terrains
challenging to reach, infected areas, taller
crops, and power lines. It also helps
farmers prevent spraying the crops, which
leads to less pollution and chemicals in the
soil.

4. 10x faster data for quick decision-
making — Drone surveys back farmers
with accurate data processing that
encourages them to make quick and
mindful  decisions  without second-
guessing, allowing farmers to save the
time invested in crop scouting. Various
sensors of the drone enable capturing and
analyzing data from the entire field. The
data can focus on problematic areas such
as infected crops/unhealthy  crops,
different colored crops, moisture levels,
etc. The drone can be fixed with several
sensors for other crops, allowing a more
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accurate and diverse crop management
system.

5. Less wastage of resources — Agri-drones
enables optimum usage of all resources
such as fertilizer, water, seeds, and
pesticides.

6. 99% Accuracy rate — The drone survey
helps farmers calculate the precise land
size, segment the various crops, and
indulge in soil mapping.

7. Useful for Insurance claims— Farmers
use the data captured through drones to
claim crop insurance in case of any
damages. They even calculate risks/losses
associated with the land while being
insured.

8. Evidence for insurance companies—
Agricultural insurance sectors use agri-
drones for efficient and trustworthy data.
They capture the damages that have
occurred for the right estimation of
monetary payback to the farmers.

> Disadvantage of drone application in
agriculture:

Professional use of drones in agriculture
requires expertise. Only certified drone pilots
must operate these unmanned aerial vehicles
for in-field monitoring.

An agriculture drone flies between 10 and 25
minutes. In case of an advanced drone, its
flight may have duration of up to 35 minutes
in the air. However, longer flights are an
attribute for more expensive drones. An
agriculture drone equipped with a special
camera or a sprayer, means extra load to carry
during the flight. Hence, you must expect to
decrease the time of the flight as well as the
covered area of the field.

In general, drones are depreciating assets but
not investments. This means that the cheaper

quadrocopter you have, the fewer features it
includes. A sprayer drone with 15 litres of
capacity will cost at least £1,000. This
octocopter designed for precision variable rate
application of liquid pesticides, fertilizers, and
herbicides. It can carry up to 10 kg of liquid
payloads.

For the purpose of agriculture use, the drone
must fly below 400 feet or 121 meters. Also,
there are specific risks in operating drones
next to special areas like airports, aerodrome
or other air fields. To avoid collisions, an
agriculture drone should never fly near an
airport or close to aircraft. It is a criminal
offence and also it endangers the safety of an
aircraft in flight.

Drone weighs between 250g to 20kg,
then you must register your drone at DGCA.
Firstly, anyone who will fly must pass a
theory test to get a flyer ID. The flyer is the
farmer or any person who flies the agriculture
drone. In order to get a flyer ID, you must
pass an online theory test. Secondly, the
person that’s responsible for the drone must
register to get an operator ID.

In general, agriculture drones are more
vulnerable to adverse weather conditions. And
this is one of the biggest of the disadvantages
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of agriculture drones. They should not fly in
rain or in high humidity conditions. Fog or
snowfall are also bad for operating drones.
There are three important reasons not to use
agriculture drones in bad weather.

As mentioned before, agricultural drone
technology is undoubtedly the future of the
Indian agrarian community. It can transform
traditional farming methods in uncountable
ways. Even though this technology is more
complex to be familiar with, it will yield its
results in no time once learned. Farmers must

Reference:

understand the entire process. Determination
of goals, creating equilibrium in the drone and
software utilized, and being familiar with the
principles of using such technology will stand
as a challenge. The farmers will inevitably
need comprehensive training or partnerships
with third-party experts in the drone industry
for the acquisition of reliable data. Drones
have changed the course of obtaining data in
almost every type of industry, and will only
deem to become bigger and better in the
coming years.
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Abstract

As there is a several fold increase in the world population, there should be change in food system
for the supply of ample nutrition. The malnutrition (hidden hunger) problem has topped up and
exaggerated greater percentage of population globally. Micro-greens are the definite group of
vegetable that are spotted as a source to combating the problem of malnutrition. Micro-greens
are the tiny version of edible young greens with abundant nutrition in them. There are more than
80-100 recognized crop varieties that are cultivated as microgreens. The cultivation aspects of
micro-greens are much easier and are grown for household purpose to commercial marketing.
The nutrition aspects are higher in micro-greens compared to that of matured ones. The present
article details the aspect of microgreen production and its vital role to counter the problem of
malnutrition.

Keywords: Micro-greens, malnutrition, hidden hunger and nutrition
Introduction

Globally from past to present, the problem of
malnutrition is of a great menace for humans.
Malnutrition is a shortfall of enough minerals,

who are under the age of five dies annually
because of hidden hunger (World Health
Organization). In addition, the human

nutrients, vitamins and phytochemicals  populace are expanding consistently and are
including chlorophyll, terpenes, organo-  to be incredible in future. Hence the issue of
sulphur and poly-phenol compounds in the  malnutrition problem and endeavours towards
regular diet. Owing to the imbalanced finding the imaginative implies that can assist
consumption pattern of food without  with mitigating the issue and guarantee for

nutrients, the diet associated diseases such as
diabetes, hypertension, obesity,
cardiovascular problems, cancer and stroke
are escalating in world-wide nations. It is

nutritional  security must be seriously
concerned. Vegetables known as a productive
food are an immense source of nutrition.
Numerous studies had indicated that

estimated by FAO (Food and Agricultural
Organization) that currently, near 795 million
people or 10% of total world population are
undernourished and 4.5% of children’s are
under weight. Seven million children’s those

consumption of vegetables can reduce several
diseases. In order to address the requirements
for the diet with rich of nutrients and
freshness a new product “microgreens” has
been introduced by the vegetable industry.
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Microgreens

Microgreens or vegetable confetti or micro-
herbs are grown for their immature tender
greens that are been raised from herb,
vegetable or grain seeds (Kou et al., 2014).
Microgreens comes under the special group of
vegetable that differs from sprouts and baby
greens (early-cut leafy vegetables). In recent
years, the popularity of microgreens are
widened up as novel culinary ingredients for
its broad range of alluring colours and strong
flavour. They are severed in sandwiches,
soups, salads and also in main dishes. Quick
growing and the crops that can be easily
germinated are competent for the production
of microgreens. Crops species that are grown
as microgreens includes radish, cabbage,
carrot, turnip, chard, beet, broccoli, pea, bok
choy, kale, celery, amaranth, sesame, lettuce,
cress, arugula, endive, alfalfa, mustard, sorrel,
clover, chia, canola, fennel, flax, dill, chervil,
basil and cilantro.

Nutrition status of Microgreens

Functional compounds such as minerals,
antioxidants, phenolics and vitamins are
present in a broadly differing amount in
various  microgreens. The level of
phytonutrients varies according to the stages
of growth in plants and found decreasing from
seedling stage (sprouts and microgreens) to
fully matured stage. Microgreens are mostly
consumed raw, retaining all its chemical
compounds, that helps in the intake of all the
nutrients without being lost. However
growing, harvesting and the storage
conditions have a determinable effect on
nutrient content of microgreens.

Production of Microgreens

Microgreens can be produced by an individual
for a house hold purpose at a small scale or
for commercial marketing in a large scale by
industries. Microgreens can be grown indoor
(Greenhouse) or outdoor (Open field)
conditions. Soil or soil less media can be used
for its production where individual are
recommended with traditional soil cultivation
and the hydrophonics system of growing for
large scale production. Seeds of species that
are grown into mature plants can be used for
microgreen  production. Seed treatment
becomes compulsory when the media being
used is not sterilized. Proper light should be
provided since phytochemical accumulation
in microgreens are based on it. It is noted that
natural sunlight with good air circulation and
low humidity were required for quality
production of microgreens. The seedlings of
Microgreens must be kept moist by watering
it twice a day.

Figure 1: Microgreens beetroot (A), cilantro (B), radish (C) grown in peat mix
tray and brassica (D) grown in hydrophonics channel (Kyriacou et al., 2016)

Depending on the nature of species,
microgreens are harvested from 7-14 days of
germination, exceptionally in some species
such as celery it is harvested in 21 days. The
microgreen plants reaches the height of 2.5
cm to 7.6 cm and have a fully expanded
cotyledon leaves with emerging or slightly
expanded first pair of true leaves at the time
of harvest. The scissors are used to harvest the
microgreens that are cut along with the stem.
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If microgreens are not harvested at proper
stage there is a rapid elongation of stem and
leaves that leads to the deterioration of flavour
and colour.

The higher respiration rate with immature
tissue and delicate  structure  makes
microgreens highly perishable. They usually
have a very short shelf life of about 3 to 5
days of harvest at ambient temperature. Hence
an appropriate post-harvest care should be
given immediately after the harvest is done.
Pre-cooling is one of the techniques that
expands the self life where hydro cooling
technique sounds good. Some of the
packaging technologies such as modified
atmospheric packaging can also be used for
shelf life extension without the quality or

References

freshness  being  lost.  Treatment  of
microgreens with sodium hypochlorite after
harvest may prevent them from microbial
contamination.

Conclusion

Overall, microgreens are the vital novel
source to overcome malnutrition problem and
can be produced in larger extent in both urban
and peri-urban areas. Microgreens would be
the cheapest source for phytonutrients and
bioactive compounds for maintaining a well-
balanced diet. The researchers must take into
consideration in extending their shelf life as it
is highly perishable in nature and technology
for their extended shelf life must be
standardized.
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ORGANIC COTTON CULTIVATION FOR SUSTAINABLE
ENVIRONMENT

S. Lakshmanan?, S.R. Shri Rangasami?, P. Dhamodharan®
PG Scholar, 2Associate Professor, 123 Department of Agronomy
Tamil Nadu Agricultural University, Coimbatore

Introduction: Cotton serves as the fundamental raw material for numerous consumer and
industrial goods manufactured worldwide. Its significance in contributing to the food and fiber
industry is on the rise. Cotton is labeled as 'organic’ when cultivated without synthetic chemicals
like pesticides, growth regulators, and defoliants, along with chemical fertilizers. However, the
organic designation is only applicable when the cotton is officially certified as organic. Organic
production, encompassing various definitions, primarily revolves around ecological management
that supports biodiversity, biological cycles, and soil activity. This approach emphasizes minimal
dependence on external inputs and employs practices to preserve and enhance ecological
balance. The cultivation of organic cotton is gaining ground both in agricultural practices and
market acceptance. The process involves abstaining from toxins and synthetic fertilizers, using
natural fertilizers, compost, and soil amendments. Additionally, natural pest control methods,
such as employing ladybugs to combat harmful insects, contribute to making organic cotton
cultivation a sustainable and viable venture.

What is organic cotton? detrimental effects on the environment and

. . . - human health.
Organic  cotton is cultivated  within

agricultural frameworks that align with ~ Why is organic cotton important?
natural processes rather than opposing them.
This approach involves the exclusion of
synthetic pesticides and genetically modified
(GMO) seeds, presenting a more sustainable
and regenerative model for cotton production.
The adoption of organic cotton not only
provides an alternative but also supports
farmers and the environment. Organic
farming systems have the capacity to maintain
and enhance the well-being of soils,
ecosystems, and communities by relying on
ecological processes, biodiversity, and
localized cycles. This stands in contrast to the
use of external inputs that may have

Encouraging organic production not only
yields financial advantages for farmers
through higher market prices for their cotton
but also generates positive effects on their
land. Moreover, it can contribute to
addressing the challenge of climate change by
mitigating  greenhouse gas  emissions,
sequestering substantial amounts of carbon,
and fostering resilience among farmers in the
face of changing climatic conditions. Our aim
is to increase the adoption of organic cotton
farming by supporting farmers in maintaining
or transitioning to this environmentally
friendly practice.
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Reasons to Choose Organic Cotton

The demand for organic cotton on a global
scale is rapidly increasing, leading to its
designation as a preferred fiber due to its
ecological and social advancements.
According to the Textile Exchange's 2022
report, the worldwide production of organic
cotton surged by 37.37% compared to the
previous year, rising from 249,153 tonnes in
2019-2020 to 342,265 tonnes in 2020-2021.
In the United States, the organic fiber market
experienced a 10% growth from the previous
year, reaching $2.3 billion in 2021, with
organic cotton constituting the majority of

Organic cotton fiber production 2020/21
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The Department of Agriculture and
Farmers Welfare is executing a cotton

sales at $2.1 billion in 2020. The value of
organic cotton remains high in the US market,
with organic cotton seed prices ranging from
$500 to $700 per ton, in contrast to
conventional cotton seeds priced at $225 to
$345 per ton.

Status of organic cotton production

The production of organic cotton has shown
an upward trend, with 810,934 metric tons
produced in 2020-21, compared to 335,712
metric tons in 2019-20 and 312,876 metric
tons in 2018-19. This increase indicates that
organic cotton production is not declining.

development program as part of the National
Food Security Mission (NFSM) in 15 major
cotton-growing states, aiming to boost both
production and productivity. Additionally, the
ICAR-Central Institute for Cotton Research
(CICR) is actively engaged in researching and
refining technologies for organic cotton
production across the country. Furthermore,
the government is promoting organic farming
through a dedicated scheme called
Paramparagat Krishi Vikas Yojana (PKVY),
further emphasizing its commitment to
sustainable agricultural practices.
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Difference between conventional and organic cotton production

S.No Various Conventional Cotton Organic Cotton
effects

1. Environment | Pesticides result in the mortality of | Enhanced biodiversity, a
beneficial insects, contamination of | harmonious ecological balance
soil and water, and the | between pests and beneficial
development of pest resistance. insects, and the absence of

pollution.
2. Health Exposure to pesticides can lead to | Organic  food crops are

accidents and increase the risk of
chronic diseases such as cancer,
infertility, and weakness.

cultivated without the use of
pesticides, ensuring there are no
associated health risks.

3. Soil fertility | The utilization of chemical | Organic manures and crop
fertilizers and inadequate crop | rotation practices are utilized to
rotation lead to a risk of reducing | maintain or enhance soil
soil fertility. fertility.

4. Market Individual farmers often face | Farmers often organize into
challenges in an open market | groups, allowing for a closer
where buyers show little loyalty, | relationship with market
leading to  dependency on | partners and providing the
fluctuating general market rates. option to sell products labeled

as 'organic' at a higher market
price.

5. Economy The production costs are elevated, | Once soil fertility improves,

presenting a significant financial
risk, and high yields are achievable
only in favorable years.

farmers experience lower input
costs, reduced financial risk,
and achieve satisfactory yields.

Various benefits of Organic Cotton
cultivation

1. Biodegradability:  Organic  cotton
decomposes more quickly when properly
composted, unlike conventional cotton that
releases toxins into the soil during
degradation. This makes organic cotton safer
for both the soil and the organisms depending
on it.

2. Cost-Effective Cultivation: Organic
cotton farming avoids hazardous chemicals
and artificial fertilizers, saving farmers from
the expense of these inputs. By steering clear
of genetically modified (GM) seeds and

relying on seed-saving practices, farmers can
sustainably work with the environment.

3. Hypoallergenic: Organic cotton products
are ideal for individuals with sensitive skin
due to their non-irritating and soft qualities.
The absence of chemical treatments allows
organic cotton to maintain a gentler texture
compared to conventional cotton.

4. Durability and Sustainability: Organic
cotton undergoes minimal processing without
the use of chemicals, resulting in products that
feel better and last longer. This approach has
the potential to reduce global warming by
46%.
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5. Reduced Water Usage: Organic cotton
farming consumes 88% less water than
conventional cotton farming, alleviating
pressure on water supplies. The use of rain-
fed water and avoidance of chemicals
contribute to a healthy soil balance, enabling
farmers to cultivate additional crops alongside
cotton.

6. Limited Exposure to Hazardous
Chemicals and Dyes: Organic cotton farming
eliminates the health risks associated with
pesticide poisoning and chronic illnesses,
which afflict 44% of conventional cotton
farmers annually. The cultivation of diverse
crops alongside cotton reduces soil stress,
while fair pricing for organic cotton supports
farmers.

7. Climate Change Mitigation: Organic
cotton production promotes a balanced soil
ecosystem, enhancing carbon sequestration
and contributing to the fight against climate
change.

8. Price Premiums: Farmers cultivating
organic cotton benefit from substantial price
premiums. This incentivizes the use of

Reference

traditional cultivation methods, leading to
larger yields and fair market compensation.

Conclusion

In conclusion, organic cotton cultivation
offers a multitude of compelling benefits that
extend beyond the realm of sustainable
agriculture. From its biodegradability and
cost-effectiveness to its hypoallergenic and
durable properties, organic cotton emerges as
a conscientious choice for both consumers
and farmers alike. By reducing water usage,
limiting exposure to hazardous chemicals, and
actively contributing to climate change
mitigation, organic cotton stands as a
champion of environmentally friendly and
socially responsible practices. Moreover, the
economic  advantages, including price
premiums for farmers, serve as powerful
incentives to embrace organic cotton
cultivation. As we navigate the challenges of
a rapidly changing world, organic cotton
represents a sustainable and ethical path
forward, fostering a harmonious relationship
between agriculture, the environment, and
human well-being.

1. Mageshwaran, V., Satankar, V., Shukla, S. K., & Kairon, M. S. (2019). Current status of
organic cotton production. Indian Farming, 69(02), 09-14.
2. Eyhorn, F., Ratter, S. G., & Ramakrishnan, M. (2005). Organic cotton training manual.

w

https://organiccottonaccelerator.org/why-organic-cotton/

4. https://pib.gov.in/Pressreleaseshare.aspx?PRID=1797671
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"Uber for Tractors" Concept: Promoting Inclusive Agricultural

Technologies
Dhamodharan P*, Somasundaram S?, Anantharaju P2 and R Chinnadurai*
Ph.D Scholar, 2Professor & Head, 3Associate Professor (PB&G), *Senior Research fellow,
Cotton Research Station, Veppanthattai-621116

Introduction:

The accessibility of agricultural technologies is crucial for ensuring sustainable and equitable
development, particularly in regions where traditional methods like hand tools and animal power
persist. The significance of making automation processes inclusive across all types of
agricultural producers, including small-scale farmers in developing nations, cannot be overstated.
In areas heavily reliant on manual labor or draught animal power, there exists an opportunity to
leapfrog into agricultural automation, thereby enhancing productivity and positively impacting
livelihoods. Creating accessible and neutral-scale technologies is essential, achieved through
innovative cooperatives, associations, or market methods that address scale limitations faced by
small-scale agricultural producers. For instance, rental services for expensive and complex farm
machinery, including tractors, can be facilitated through cooperatives or digitally-enabled
platforms. An example is the "Uber for Tractors™ program, allowing farmers to access machinery
through a convenient digital booking system.

The foundation of automation lies in digital ~ of potential beneficiaries. This approach is
technologies, encompassing robotics and  crucial for preventing the exacerbation of
artificial intelligence. Governments play a  technological gaps that could
pivotal role in advocating for broader access  disproportionately affect vulnerable groups,
to these technologies. This involves including women, and rural areas. Embracing
advancing necessary infrastructures,  digital technologies in agriculture is not just a
establishing suitable legal frameworks, and  technological advancement but a pathway
facilitating the development of knowledge and  toward more sustainable, efficient, and
skills among farmers. To achieve this, a  inclusive agricultural practices.

collaborative effort between governments and
farmers is imperative. Recognizing the
positive impact of digital technology adoption
on the economy, society, and environment is  The innovative idea of developing an "Uber
the first step. Ensuring accessibility,  for tractors” holds the potential to address
inclusivity, and adaptation to local conditions  several key challenges in agriculture, turning
should be prioritized to reach a diverse range  them into opportunities for enhanced

Transforming Challenges into
Opportunities
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efficiency and accessibility. This concept
involves creating a digital platform that
connects farmers requiring tractor services
with available tractor operators, offering a
range of benefits:

1. Efficiency Enhancement: The platform
facilitates quick connections between
farmers and tractor operators, ensuring
timely completion of essential farming
tasks, particularly during peak seasons.
This efficiency can significantly impact
overall agricultural productivity.

2. Access to Machinery for All: Small and
medium-scale farmers, who might not
own expensive tractors, gain access to
vital machinery for their fields. This
democratization of access to agricultural
equipment supports a more inclusive and
sustainable agricultural sector.

3. Cost-Effectiveness: Farmers who do not
require a tractor year-round can benefit
from a more cost-effective solution.
Renting a tractor when needed, rather than
investing in purchasing and maintaining
equipment, can lead to significant cost
savings.

4. Increased Productivity: Timely access to
tractor services ensures that crucial
farming activities such as plowing,
seeding, or harvesting are completed on
schedule. This can contribute to increased
overall farm productivity.

5. Income Generation for Operators:

Tractor operators can leverage the
platform to expand their services to a
broader market. This has the potential to

increase their income by utilizing their

equipment more efficiently and serving a
larger customer base.

6. Technology Integration: The platform
can incorporate advanced technologies for
efficient scheduling, real-time tracking of
services, and secure payment systems.
This integration enhances the overall user

experience, making the process more

streamlined and user-friendly.

The "Uber for tractors” concept
exemplifies how technology can be harnessed
to address longstanding challenges in
agriculture, fostering a more connected,
efficient, and economically viable farming
ecosystem. This innovative approach not only
benefits individual farmers and tractor
operators but contributes to the sustainable
development of the agricultural sector as a
whole.

Custom Hiring Centers App

The Indian government's introduction
of a mobile application for the rental of farm
equipment marks a significant step in
addressing the challenges faced by small and
marginal farmers. Similar to the concept of
Uber for taxis, this app connects users with
over 38,000 Customer Hiring Centers (CHCs)
across the country, providing approximately
2.5 lakh machinery equipment for rent
annually. Positioned strategically within 5, 20
and 50 km of farming areas, these CHCs offer
a diverse range of equipment displayed on the
app along with associated fees. CHCs,
functioning as collections of farm machinery
and tools available for rent, aim to bridge the
financial gap preventing small farmers from
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outright equipment purchase. The geographic
positioning of CHCs, within a 5 to 7-40 to 50
km radius around land holdings, serves to
minimize the cost and duration of transporting
agricultural machinery. The government's
‘Custom Hiring' model, coupled with the
private sector's 'Uberization,” introduces
revolutionary approaches to offer farmers
affordable access to farm machinery,
including harvest combines and tractors,
along with operator services. As the average
farm size in India continues to decrease,
particularly among marginal and small
holdings, traditional mechanization becomes
economically challenging. The 'pay per use'
basis of these models enables farmers to
access innovative technologies without
substantial ~ upfront  investments.  This
transformative shift holds the potential for
increased agricultural output, higher farm
income, reduced production costs, minimized
postharvest losses, and enhanced efficiency
through the optimal utilization of new
machines. Moreover, these models contribute
to the overall sustainability and development
of the agricultural sector.
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Figure 1. Process flow of hiring model

The Hiring Model (Figure 1) is a result
of the evolution of the Indian government's
'Sub-Mission on Agricultural Mechanization

(SMAM) Scheme,” which was initiated in
2014-15 under the umbrella of the ‘National
Mission on Agricultural Extension &
Technology (NMAET)’. The primary
objective of the scheme was to extend farm
mechanization to marginal and small farmers,
as well as areas with limited access to farm
machinery, ensuring the availability of high-
cost machinery for smallholder farmers.To
support this initiative, the federal government
endorsed the establishment of Custom Hiring
Centers (CHCs) to provide agricultural
machinery hiring services. The government
committed a financial aid level (subsidy) of
40% of the machine cost to farmers, firms,
and societies aiming to establish these CHCs.
These centers are required to cover a
minimum of 10 hectares per day and a total of
300 hectares per cropping  season.
Additionally, the government incentivizes the
construction of high-tech centers by offering a
40% subsidy on the machine cost,
encouraging the use of advanced, high-value
machines for enhanced production. These
high-tech hubs must cover at least 500 acres
each planting season. Furthermore, the
government provides an 80% subsidy to
stimulate the establishment of farm machinery
hubs, also known as farm machinery banks, in
specified locations for custom hiring. These
hubs should cater to a minimum of 8 farmers
per hub/bank. Maintenance and training
assistance are offered to established CHCs
and hi-tech hubs by 14 Krishi Vigyan Kendras
(KVKS), manufacturers, Agricultural
Technology Management Agencies (ATCs),
and Indian Council of Agricultural Research
(ICAR) centers. This comprehensive support
system aims to promote the efficient use of
farm machinery and technology in agriculture.
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Conclusion- The concept of an "Uber for tractors"” presents a promising solution to the resource
and operational challenges faced in agriculture. By establishing a platform that connects farmers
in need of tractor services with available tractor operators, this innovative model streamlines the
process of accessing agricultural machinery. Farmers can easily request tractor services for
various tasks such as plowing or planting, and nearby tractor operators can efficiently fulfill
those requests. This approach not only enhances the efficiency of farming operations but also
addresses the cost-effectiveness and accessibility issues, especially for small and medium-scale
farmers who may not own expensive tractors. Overall, the "Uber for tractors” model emerges as
a valuable solution that benefits both farmers and tractor operators in the agricultural sector.
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