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INTRODUCTION

Climate change and agriculture are interconnected processes
that occur on a global scale. The projected impacts of global
warming on agriculture are significant and affect various
conditions, including temperature, carbon dioxide levels,
glacial run-off, precipitation, and their interactions. These
conditions play a crucial role in determining the biosphere's
capacity to produce enough food for the human population
and domesticated animals. The overall effect of climate
change on agriculture depends on the balance of these
factors. Assessing the effects of global climate change on
agriculture can help anticipate and adapt farming practices to
maximize agricultural production. One of the most pressing
climatic changes in recent times is the increase in
atmospheric temperatures caused by elevated levels of
greenhouse gases, such as carbon dioxide, methane, ozone,
nitrous oxide, and chlorofluorocarbons. The rising
concentrations of these radiative or greenhouse gases raise
concerns about future climate changes and their direct or
indirect impacts on agriculture. In recent years, there has
been a growing recognition of the possibility of global
climate change, leading to increased emphasis on global food
security and its regional impacts within the scientific
community.

Crop growth, development, water usage, and yield
are largely determined by weather conditions during the
growing season. Even minor deviations from normal weather
patterns can significantly impair the efficiency of applied
inputs and food production. The concentration of carbon
dioxide in the atmosphere was relatively stable at 280 ppm
until the pre-industrial period (1850). However, it has been
steadily increasing since then at a rate of 1.5 to 1.8 ppm per
year. It is projected that the concentration of carbon dioxide
will double by the end of the 21st century. Open top
chambers and FACE (Free-Air CO2 Enrichment) technology
are currently employed to study the response of crop plants
to elevated carbon dioxide levels. Results from these studies
have shown an increase in plant photosynthetic rate and crop
yield.
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For instance, an experiment in New Delhi
observed an increase in rice grain yield due to
the elevated carbon dioxide concentration. The
higher net photosynthetic rate and greater
sugar accumulation significantly contributed to
accelerated leaf and tiller development,
ultimately leading to increased grain yield.
The rising carbon dioxide concentration and
anticipated climate change from global
warming are likely to affect future global
agricultural production through changes in
plant growth rates and transpiration rates.

In India, agriculture and allied
activities constitute the largest component of
the Gross Domestic Product (GDP),
contributing nearly 25% of the total. This
sector is of tremendous importance to the
Indian economy as it employs two-thirds of
the total workforce. Agricultural products also
hold a substantial share in exports, accounting
for 15% of export earnings. Agricultural
growth directly impacts poverty eradication
and plays a crucial role in generating
employment  opportunities.  Furthermore,
Indian agriculture is heavily reliant on
favorable weather conditions for higher
productivity. This has been evident in recent
years with increased agricultural production
attributed to favorable monsoons. Climate
change is a pressing issue in the 21st century,
with significant implications for agriculture. It
is characterized by long-term changes in
climate patterns caused by natural variability
or human actions. Global climate change and
agriculture are closely linked, but responses to
climate change vary between developed and
developing countries. Increased levels of
greenhouse gases, such as carbon dioxide,
methane, ozone, nitrous oxide, and
chlorofluorocarbons, are major contributors to
environmental changes. The projected impacts
of climate change include rising global
temperatures, glacial run-off, changes in
precipitation, and their complex interactions.
The overall effect on agriculture depends on
the balance of these factors. Climate change
has already led to underestimated drought
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frequencies in many tropical countries and
severe flooding in others, affecting food
production and the carrying capacity of
regions. The potential direct and indirect
effects of climate change on agriculture raise
significant concerns. Farmers worldwide face
new challenges, including crop variations and
shifts in global supply and demand due to
climate change. The consequences of
increasing greenhouse gas concentrations and
their timeline remain uncertain. Agriculture
plays a critical role in addressing climate
change, and this analysis emphasizes the need
for sustainable agricultural growth to mitigate
its effects.

Climatic Changes Due to Global Warming

The temperature rise due to the release of

greenhouse gases into the atmosphere has a

profound influence on the overall climate

system of the Earth and has important
implications for the geosphere and the
biosphere. The Periodic Assessment Report of
the Intergovernmental Panel on Climate

Change, the fourth Assessment Report (AR4),

published in 2008, remains the official source

of information on these impacts. The Fifth

Assessment Report is currently under planning

and due in 2012. According to AR4, the most

significant climate changes that could occur as

a result of global warming are:

1. With changes in both maximum and
minimum temperatures, daily and seasonal
temperature trends will change. The
largest land in the northern latitudes, with
a limited number of cold days and nights
and a growing number of warm days and
nights, will be a temperature rise.

2. There will be major shifts in rainfall
patterns, with subtropical areas of the
world expected to receive slightly less
rainfall and increased rainfall at northern
latitudes. The distribution of rainfall
within a year or season is not only the
overall annual or seasonal rainfall that can
change, but also. As a consequence, on
days with less rain, the same overall



Current

Agriculture Available online at

Trends:
!

ISSN (E): 2583 — 1933

S http://currentagriculturetrends.vitalbiotech.org

rainfall can be transmitted during the rainy
season.

3. The frequency of severe weather events
such as heat waves, unusually heavy
rainfall, and violent storms and cyclones
will  be increased by increasing
temperatures. Seasonal climate trends may
also undergo alterations, such as
seasonality.

4. Following the increase in global
temperature, the melting of the polar ice
cap would lead to the rise in sea level,
although the magnitude of the rise is
unknown. Coastal cities and several island
countries would be affected by rising sea
levels.

5. Due to global warming, the oceans will
change. Because of elevated CO2
concentrations, the oceans would become
acidic, resulting in detrimental effects for
marine  flora and fauna. Ocean
temperatures can also be affected, and
disturbances in the current flow pattern of
ocean currents are likely. An integral part
of the process by which the Earth's heat
balance is retained is the flow pattern of
ocean currents. Although disruptions in
this pattern may be small in the present
century, in later periods they have less
effect on the ocean's circulation.

Indian Scenario

India, like other nations, has also begun to

witness severe weather events that are causing

climate change. As stated earlier, one of the
key driving parameters for changing the
environment is global warming. In India, the
annual average temperature has been reported
to have risen at a rate of 0.42°C. The
southwest and north-east monsoons are the
origin of the Indian agricultural system.

Around 80% of the overall rainfall is from

India’'s southwest monsoon. Any variations and

uncertainties in the pattern of long-term

rainfall can affect the agricultural sector and
can increase the frequency of droughts and

floods at the regional level. There has been a

major growing trend in rainfall along the west
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coast, north Andhra Pradesh and northwest
India, while the trend has been observed by
significant decreases in parts of Gujarat,
Madhya Pradesh, Kerala and Northeast India,
bordering regions. Western disturbances on a
small scale affect the north western area of
India; as such disturbances only affect rabies
production, not for more than 20-30 days only.
The influence on agriculture has not only been
demonstrated by the monsoon, but also by the
weather. In the southern region, extreme
maximum and minimum temperatures showed
a growing trend, while in the northern part of
India, the trend decreased. Research studies
indicate that crop productivity is likely to
decline in the future with a rise in temperature.
Therefore, the dependence of temperature on
crop production, stability, yield and efficiency
needs to be studied in order to uplift the
economy.

Global Scenario

One of the parameters impacting the
environment could be climate change. The
IPCC has estimated that many of the changes
observed are unprecedented due to climate
change. It is estimated that the global sea level
rise in 2050 will be between 0.17-0.41 m. The
rate of rising sea levels was found to be higher
than the average rate over the last two
centuries until the mid-19th century. The IPCC
stated that changes in precipitation would be
non-uniform in most mid-latitudes and wet
tropics and that its peak incidence would
become more extreme and persistent. Recent
results of rising trends in recent rainfall have
contributed to a higher risk of regional
flooding. The last three decades have been
steadily warmer since 1850 than every other
decade on the surface of the Planet. In large
parts of Asia, heat wave frequencies have risen
since the mid-20th century. CO, emissions and
other greenhouse gases also boost temperature
levels. The IPCC report states that for the 21st
century, the quantity and rate of warming
depends on the cumulative volume of
greenhouse gases released by mankind. These
observed variations in various areas of the
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World are responsible for different climates
and may also result from extreme weather
events. Attacked, which in the last 100 years
has been considered one of the strongest
storms. The Gulf Coast area was under attack
and the report stated that the disaster caused
the greatest losses in agricultural production.
In the same year, long-term droughts
witnessed major crop losses in the mid-
western areas prior to Katrina. Climate change
can increase or decrease crop yields depending
on the region and application of irrigation.
Weather events of this type impact ecosystems
worldwide. In the future, increasing
temperatures and changing rainfall will reduce
crop productivity. Temperature can be an
important parameter that influences crop yield
around the world. Studies relating to the
impact of temperatures on crop yields will also
help the agricultural sector prepare and boost
the economy in the future

Climatic Changes and Impact on
Agriculture

Agriculture is highly dependent on weather
and environmental conditions to produce food
and sustain economies. Climate change affects
agriculture through changes in rainfall,
temperature, pests, diseases, and food quality.
Extreme weather events impact crop yields,
water availability, and fertilizer absorption.
Climate change poses a threat to various
sectors, especially agriculture, which plays a
crucial role in the economy and rural
livelihoods. Agricultural practices contribute
to greenhouse gas emissions, exacerbating
climate disruptions. Developing countries,
heavily reliant on agriculture, are particularly
vulnerable to the impacts of climate change.
Mitigating climate change in the agricultural
sector is essential, and participation in
emission reduction and adaptation measures is
crucial. Agriculture can also serve as a source
of greenhouse gas reduction through carbon
storage. Climate change is responsible for the
increased emissions of greenhouse gases and
affects precipitation patterns, temperature, and
water availability. Developing countries, such
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as India, Pakistan, and countries in Africa, are
more susceptible to the impacts of climate
change due to their vulnerabilities and limited
capacity for mitigation. The agricultural sector
is vital for livelihoods and economies in low-
income countries, and climate change greatly
affects food production and overall economic
stability. Agriculture contributes significantly
to GDP in both developed and developing
countries.

Strategies for Reducing the Impact of

Climate Change in Agriculture

1. Renewable Energy: - Maximizing energy
capacity and shifting away from the square
of fossil fuels calculate crucial measures
that farmers want to scale back their
climate footprint. This may include the
generation of agro-renewable energy such
as star panels and wind turbines, decreased
use of fertilizers and pesticides dependent
on petroleum, and reduced reliance on fuel
inputs for storage and crop transportation.

2. Practices of Organic: - Agricultural
industrialization has led to widespread
reliance on petroleum-based pesticides,
herbicides, and fertilizers in conventional
agriculture  since the mid-twentieth
century. Most synthetic inputs are
forbidden by organic farming, which
means a reduction in GHG pollution, as
well as soil, water and food. In addition,
biological and sustainable techniques
provide  farmers  with  additional
advantages, such as increasing soil quality
and fertility, resulting in additional
climate-friendly benefits.

3. Keeping Agriculture Green: - Land
management practices such as the
reintroduction of ranelands, the restoration
of bank zones, and the planting of hedger
saws and various perennial plants provide
several benefits, such as providing shelter
for life, beautifying fields, impregnation
and the management of natural gadfly to
draw helpful insects. Additionally, on the
climate front, trees, shrubs and various
woody vegetation store carbon in their
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biomass, protect the soil from erosion and
conserve water.

4. Improving  Livestock Feeding: -
Improving the feeding of livestock Using
specialized agents or dietary additives,
improving the quality and quantity of
high-productivity and deep-rooted fodder,
fodder grass or legumes, reducing the fuel
load by vegetative management, will boost
the efficiency of the digestion process,
thereby reducing the emissions from
enteric fermentation.

5. Efficient Irrigation Management: - In
any area, especially in times of drought, it
IS necessary to use water. However, given
that most of the energy consumption on
farms is groundwater pumping (in
California, 1.5 billion households are
expected to consume ample electricity
from agricultural irrigation), irrigation
efficiency also reduces the consumption of
fossil fuels and it is necessary to do so
with greenhouse gases (GHG). Emission
Water- and climate-wise farmers can use
an arsenal of water-saving and energy-
saving technologies, such as drip
irrigation, crop cover planting, dry
farming, and more.

6. Increasing Soil Health: - A significant
collection of sustainable activities that
demonstrate great potential to offset the
impacts of climate change and also add to
the production of carbon. Plants serve as
carbon sinks through photosynthesis to
expel CO2 from the atmosphere. It then
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deposits about 40 percent of the carbon in
the soil, where it feeds on microorganisms
such as bacteria, fungi, protozoa, and
nematodes. In exchange, those species
give plants mineral nutrients, providing a
natural fertilizer. By growing the case and
application of manure, planting cover
crops, and building plants and soil fertility
by reduced or no-till farming, farm plants
will help this farm carbon sequestration
process.
Conclusion: Agriculture is a very critical
subsistence  and employment  sector
significantly in developing countries, it is
crucial remorse for Climatic Change
disturbance to improve the situation during
this sector attention should provide a lot of
attention, but during this scenario it is
extremely slow at present attention. In this
field, it's important to build a lot of knowledge
and analysis. It is extremely clear that Climatic
Change plays a crucial negative role,
particularly for farmers in specific or
underdeveloped countries. Therefore, correct
implementation of live mitigation and
adaptation should be used extensively in this
area. Square assess various convections and
international agreement on climate variation or
change and agriculture responsible for
extensively unfolding data around the globe
would also like a lot of concern about this
nexus as they are extremely vital to distress
about CO, emissions and assistants that should
start from indigenous farmers.



