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ABSTRACT

Rice farming plays a vital role in ensuring food security for billions of people, yet it is also a
significant contributor to greenhouse gas emissions—specifically methane (CH4) and nitrous
oxide (N20). Cultivating rice in flooded fields encourages the release of methane, and
excessive use of nitrogen fertilizers can lead to higher emissions of nitrous oxide (IPCC, 2021;
FAO, 2019). This article explores the environmental impact of rice cultivation, particularly in
Asia, which dominates global production. It also outlines modern scientific techniques for
measuring these emissions and highlights sustainable farming practices such as Alternate
Wetting and Drying (AWD), use of biochar, and efficient fertilizer management (Richards &
Sander, 2014; Linquist et al., 2015). By adopting climate-smart strategies and supportive
policies, rice farming can evolve into a solution for climate change, rather than a cause.

INTRODUCTION

The grain that feeds and Warms the Planet rain-soaked paddies of Asia to mechanized

farms across the Americas and Africa, rice

ice is not merely a staple food-it holds deep cultural and economic significance

represents sustenance, cultural (IRRI, 2020). However, few realize that this
heritage, and a way of life for more

widely consumed grain is also a quiet but
than half of the world’s population. From the

July 2025 53|Page


http://www.vigyanvarta.in/

't‘ag,

< j Q:.‘

19

Vigyan Varta an International E-Magazine for Science Enthusiasts

yan Yarta
WWWw.vigyanvarta.in

E-ISSN: 2582-9467

Popular Article

Vol. 6, Issue 7

Naik (2025)

powerful driver of climate change. Rice
cultivation is a notable emitter of greenhouse
gases, particularly methane and nitrous oxide,
which intensify global warming (IPCC, 2021).
Addressing this issue is essential for both food
security and environmental sustainability.

The Methane Problem: The flooded fields
and Anaerobic Soils

Rice is distinct from other cereals due to the
way it is cultivated-typically in continuously
flooded fields. While this method is effective
for weed control and yield enhancement, it
also creates oxygen-poor (anaerobic) soil
that
microorganisms that break down organic
material and release methane (CH4) (FAO,
2019).

conditions support  methanogens-

The Intergovernmental Panel on Climate
Change (IPCC) estimates that rice cultivation
is responsible for around 10% of all human-
caused methane emissions, making it one of
the largest agricultural sources of this gas
globally (IPCC, 2021).

The Fertilizer Dilemma: Boosting Yields,
Raising Emissions

Modern rice farming often involves the
application of nitrogen-based fertilizers to
increase productivity. However, when these
fertilizers  are

applied excessively or

inefficiently-especially  in  Intermittently
flooded fields—they can lead to emissions of
nitrous oxide (N20), a greenhouse gas that is
nearly 300 times more potent than carbon
dioxide (Mosier et al., 2004; Snyder et al.,

2009).

Thus,

improving yields, poor management practices

while fertilizers are essential for

can unintentionally heighten the crop's

environmental footprint.
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ASIA: The Epicenter of Rice Emissions

Asia accounts for nearly 90% of the world’s
rice production and consumption, making it
the primary contributor to rice-related
greenhouse gas emissions (IRRI, 2020).
Nations such as India, China, Indonesia,
Bangladesh, and Vietnam-already grappling
with climate-related threats like rising sea
levels, heatwaves, and erratic monsoons—are
caught in a difficult loop. They rely heavily on
rice for food and livelihoods while
simultaneously bearing the environmental
consequences of its cultivation (Wassmann et
al.,2009).

Why the Issue Remains Under-discussed

Despite its significant climate impact, rice
rarely features in mainstream environmental
discussions. This oversight stems partly from
the cultural sensitivity surrounding rice, which
is deeply woven into the traditions and
economies of many nations (Richards &
Sander, 2014). Furthermore, unlike emissions
from industrial plants or vehicles, rice field
emissions are scattered, variable, and harder to
monitor or regulate (Sapkota et al., 2015).

Nevertheless, as climate science progresses,
the need for transparency and action becomes
more urgent.

How Scientists Measure GHG Emissions
from Rice Fields

Accurately measuring methane and nitrous
oxide emissions from rice fields is crucial for
devising solutions. Scientists use a range of
methods:

1. Static (Closed) Chambers: Chambers
are placed over the soil surface to trap
gases, which are then analyzed via Gas
Chromatography (Parkin & Venterea,
2010).

2. Eddy Covariance Towers: These high-
tech towers continuously record wind and
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gas concentrations, providing real-time
emission data (Baldocchi, 2003).

3. Remote Sensing and  Satellites:
Satellites such as GHGSat and NASA’s
Carbon Monitoring System help map
methane concentrations over large areas
(Jacob et al., 2016).

4. Isotopic Fingerprinting: This method
distinguishes rice paddy emissions from
other sources like wetlands or livestock
using isotopic signatures (Wang et al.,
2020).

5. Simulation Models (e.g., DNDC,
APSIM): These tools simulate emissions
based on inputs like climate, soil type,
and farming practices, aiding emission
forecasting and carbon accounting (Li et
al., 1992).

Solutions: Making Rice Farming More

Climate-Resilient

Rice doesn’t need to be a climate villain. With
the right
significantly reduced:

techniques, emissions can be

e Alternate Wetting and Drying (AWD): A
technique that periodically drains the fields,
cutting methane emissions by up to 50%. It
also conserves water but requires reliable

irrigation and farmer training (Richards &
Sander, 2014).

e Use of Biochar: Mixing biochar into soil
reduces methane-producing microbes and
improves soil health (Haefele et al., 2011).

e Climate-Smart Rice Varieties: Scientists
are breeding rice that releases fewer organic
compounds from roots, reducing methane

generation (Feng et al., 2018)

e Precision Fertilization: Applying the right
amount of fertilizer at the right time prevents
excess nitrogen and reduces nitrous oxide
emissions (Snyder ef al., 2009).
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Policy and Awareness: Keys to Widespread
Change

Governments and international organizations
must recognize rice farming as a priority in
climate mitigation strategies. This can be done
through:

e Subsidies for low-emission

techniques

adopting

e Carbon credit programs for sustainable rice
farming

e Training programs to educate farmers

e Promoting climate-resilient food choices
among consumers (FAO, 2019; IRRI, 2020)

CONCLUSION:

Rice has long been a symbol of life and
sustenance—but it is also contributing to the
warming of our planet. This contradiction
demands immediate action rather than giving
up on rice cultivation. Through science,
innovation, and thoughtful policy, we can
redefine rice cultivation for a changing
climate-ensuring it continues to feed the world
without harming it (Wassmann et al., 2009).
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