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Agriculture has long been the foundation
of human survival and progress. It nourishes
billions, drives economic development, and shapes
cultural and community life across the globe. Yet
today, this vital sector faces an unprecedented
challenge: it must evolve within and in response to
a rapidly changing climate. Agriculture is not only
a casualty of climate change but also a contributor.
The very systems that sustain us crop cultivation,
livestock production, and land use practices emit
greenhouse gases, deplete natural resources, and
alter ecosystems. At the same time, these systems
are increasingly disrupted by extreme weather
events, prolonged droughts, shifting growing
seasons, and unpredictable yields.

This dual role makes agriculture both a
driver and a victim of climate change, creating a
complex, feedback-driven relationship that can no
longer be ignored. With the global population
rising and environmental pressures mounting, the
urgency to adapt and transform agricultural
practices has never been greater. Rethinking how
we farm through innovation, resilience-building,
and sustainable land management is essential not
only for climate mitigation but also for ensuring
long-term food security and ecological balance.

This moment calls for global cooperation,
policy reform, investment in sustainable
technologies, and a shift toward climate-smart
agriculture. By cultivating forward-thinking
solutions today, we can shape a future where
farming sustains both people and planet despite
the challenges of a warming world.

Agriculture’s Contribution to Climate
Change

Farming, particularly industrial
agriculture, significantly contributes to

greenhouse gas emissions. Two of the most potent
emissions methane (CH,) and nitrous oxide

(N2O) are closely linked to agricultural activities.
Methane is largely released by livestock during
digestion (a process known as enteric
fermentation) and through manure management.
Nitrous oxide, on the other hand, originates
primarily from the excessive use of synthetic
fertilizers and poor soil management practices.

To put things in perspective, the global
livestock sector alone contributes over 3 billion
tonnes of CO, equivalent each year comparable to
the emissions from the transport sector.
Furthermore, the expansion of agricultural land,
often at the cost of forests and grasslands, adds to
carbon emissions by releasing the carbon stored in
plants and soils.

Agriculture’s footprint doesn’t stop at
greenhouse gases. It extends into water pollution,
land degradation,and biodiversity loss, creating
a feedback loop that weakens the resilience of
farming systems and accelerates climate change
even further.

Climate Change Impacts Agriculture

While agriculture contributes to climate
change, it is equally, if not more, affected by it.
Changes in temperature, rainfall patterns, and the
frequency of extreme weather events such as
floods, droughts, and heatwaves are already
altering how and where we grow food.

One of the most noticeable impacts has
been the shifting of growing seasons. In many
regions, cereals are now flowering and being
harvested several days earlier than in previous
decades. In some cases, due to scorching summer
heat and increasing water stress, crops
traditionally grown in summer are now being
shifted to cooler winter seasons. These changes
affect not just timing but also yield quantity and

quality.
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Moreover, changing temperatures and
rainfall encourage the spread of pests, diseases,
and invasive species, threatening food
production and farmer livelihoods. In many
regions, farming communities are having to adapt
quickly—rotating crops, altering sowing dates,
and experimenting with drought- or heat-tolerant
crop varieties. But adaptation is not always easy,
especially in developing regions with limited
resources and access to technology.

Global Demands, Local Pressures, and
Environmental Realities

The global population continues to grow,
and with it, the demand for food. This increasing
demand is set against a backdrop of limited
arable land, dwindling freshwater resources,
and climate unpredictability. To feed more
people, we need to grow more food but doing so
with the current methods often exacerbates
environmental degradation.

Producing more from the same land
usually means increasing fertilizer use, which
releases more nitrous oxide and worsens soil and
water pollution. One of the side effects is
eutrophication a process where nutrient-rich
runoff leads to excessive algae growth in lakes and
rivers, depleting oxygen and harming aquatic life.

Some developed nations are responding to
this crisis by buying agricultural land in
developing countries, intensifying the pressure
on natural resources and raising serious
concerns about food sovereignty in these
regions. Furthermore, converting forests to
farmland, while a tempting short-term solution, is
a long-term ecological setback. Deforestation is a
major source of greenhouse gases and reduces the
Earth's capacity to absorb CO; naturally.

Eight Smart Measures to Future-Proof
Farming

To combat climate change and secure food
systems, farmers around the world are embracing
smart, resilient farming techniques. Here are eight
key strategies:

1. Crop and Livestock Diversification

By growing a mix of crops and rearing
different animals, farmers spread risk. If one crop
fails due to a pest or drought, others may survive.
Diversification also improves soil health and
opens up niche market opportunities.

It means:

Diversifying the types of crops grown and
animals raised reduces risks from pests, diseases,
or weather extremes. It helps maintain soil health
and improves food and income security.

Real-world example:

In Karnataka, India, farmers facing erratic
rainfall switched from monocropping sugarcane to
intercropping millets, legumes, and vegetables. This
not only reduced their dependence on a single crop
but also made their farming system more resilient
to drought and market fluctuations.

2. Precision Agriculture

This tech-savvy approach uses drones, GPS,
and data analytics to apply water and fertilizers
only where needed, reducing waste and increasing
yields. Soil sensors and weather apps help make
informed decisions on planting and harvesting.

It means:

Precision farming uses technology like GPS-
guided tractors, soil sensors, and drones to apply
the right number of inputs (like water or fertilizer)
at the right time and place.

AgriDrishti || November, 2025 || Vol. 2 Issue 11, 8-11 9



e-1SSN: 3048-8796

Real-world example:

In the United States, corn farmers use drones
equipped with thermal sensors to detect dry
patches in their fields. This allows them to target
irrigation only where needed, reducing water use
and saving costs.

3. Sustainable Farming Practices

Techniques like crop rotation, no-till farming,
and cover cropping help retain soil moisture,
reduce erosion, and store carbon in the soil. These
practices not only boost long-term productivity
but also support local biodiversity.

It means:

Practices such as crop rotation, conservation
tillage, and cover cropping improve soil fertility,
conserve water, and reduce emissions. These
methods also enhance biodiversity and reduce
reliance on chemicals.

Real-world example:

In Punjab, India, instead of burning crop
stubble (a common practice that contributes to air
pollution), some farmers are now using no-till
seeders and cover crops like mustard and clover.
This helps improve soil structure, retain moisture,
and reduce greenhouse gases.

4. EfficientIrrigation

With water becoming increasingly scarce,
modern irrigation methods like drip irrigation and
rainwater harvesting are essential. Soil moisture
sensors ensure crops get just the right amount of
water no more, no less.

It means:

Improving water management through drip
irrigation, rainwater harvesting, and moisture
monitoring ensures that crops get the water they
need without waste.
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Real-world example:

In Israel, where water is scarce, drip irrigation
systems have been widely adopted. These systems
deliver water directly to plant roots, reducing
evaporation and increasing water-use efficiency by
up to 90%.

5. Better Weather Prediction
Access to accurate, localized weather forecasts
empowers farmers to plan ahead. Apps and

services now offer tailored forecasts, helping
minimize weather-related losses.

It means:

Access to localized, accurate weather forecasts
helps farmers make informed decisions about
planting, irrigation, and harvesting, especially in
unpredictable climates.

Real-world example:

In Maharashtra, India, farmers receive daily
weather updates and farming tips via mobile apps
like Sky met and Agri App. These alerts help them
prepare for rains or heatwaves, reducing crop
damage and losses.

6. Climate-Resilient Crop Varieties

Scientists are developing seeds that can
withstand extreme conditions drought, heat, floods
while still delivering good yields. These crops
require fewer inputs like water, pesticides, and
fertilizers.

It means:

Breeding and adopting crops that can
withstand droughts, floods, pests, and extreme heat
improves food security even under changing
climate conditions.

Real-world example:
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In Bangladesh, flood-resistant rice varieties
like "Swarna-Sub1" can survive under water for up
to two weeks. These have helped farmers recover
after seasonal flooding and prevent total crop loss.

7. Farmer Knowledge Networks

Peer-to-peer learning, workshops, and farmer
cooperatives help spread information about
climate adaptation. These networks also provide
access to credit, tools, and technical support.

Stakeholders Agricultural
in the technology
providers

farming
ecosystem (ATPs)

Supply chain
stakeholders

It means:

Farmers share local solutions, best practices,
and innovations through cooperatives, digital
platforms, or farmer field schools, boosting
collective resilience.

Real-world example:

The Farmer Producer Organizations (FPOs) in
India allow smallholder farmers to collectively
access training, credit, and market information.
Groups like Digital Green use video-sharing in
rural villages to teach sustainable techniques from
peer farmers.

8. Optimizing Land Use

By maximizing output from existing land
through intercropping and high-yield varieties,
farmers can reduce pressure on forests and
ecosystems while meeting rising demand.

It means:

Using available farmland more efficiently
through intercropping, high-yield varieties, and
avoiding expansion into forests helps increase
productivity while preserving ecosystems.

Real-world example:

In Rwanda, farmers use intercropping
beans and maize, which improves land use and
boosts income. This method maximizes the use of

limited land without -clearing forests, while
improving soil nitrogen and reducing pests.

India’s Government Response:
Through Policy and Innovation
India, home to millions of farmers and a
climate-vulnerable population, has taken steps to
address this urgent issue. The National Mission for
Sustainable Agriculture (NMSA), under India’s
National Action Plan on Climate Change, focuses on
promoting technologies and practices that make
agriculture more resilient to climate stresses.

Leading

Additionally, the Indian Council of
Agricultural Research (ICAR) launched the National
Innovations in Climate Resilient Agriculture
(NICRA) in 2011. This research-led initiative
develops region-specific technologies for drought,
flood, and heat-prone areas. These efforts include
improving water conservation, promoting climate-
resilient crop varieties, and empowering farmers
through training and financial support.

CONCLUSION: THE PATH FORWARD

Feeding the world while fighting climate
change is one of the greatest challenges of our time.
Agriculture must transform not just to grow more
food, but to grow it sustainably, equitably, and
resiliently. It's not just about producing calories,
but ensuring access to nutritious food for all.

Reducing our reliance on chemical
fertilizers, cutting food waste, adopting more plant-
based diets, and investing in climate-smart
agriculture are all part of the solution.
Governments, businesses, farmers, and consumers
all have a role to play.

The road ahead is not simple, but with
innovation, cooperation, and a long-term vision, it
is possible to cultivate a food system that nourishes
both people and the planet.
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