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Global warming and its effect on agriculture
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Abstract

There are some terrible consequences on the environment due to climate change. Among the ill effects of
climate change are melting ice caps, rise in sea levels, erratic weather and warmer oceans. It results in a
warning to global food production due to greater risks for crops and vulnerability of livestock.
Agriculture can be affected by climate in a variety of ways. After a certain range of temperatures,
warming tends to reduce yields producing less grain in this way. Higher temperatures interfere with the
ability of plants to get and use moisture. A powerful super cyclone Amphan made landfall over India’s
West Bengal and Bangladesh. Leading experts claimed that climate change was having on increasing
extreme weather events. Due to climate change, global temperatures increase. So, it becomes risk of
more regular powerful super cyclones like Amphan.
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1. Introduction

Global warming is an increase in the global average temperature due to high concentrations of
CO2 and other gases and other gases linked to human activity. The global increase in carbon
dioxide is mainly caused by fossil fuels burning to produce energy that is responsible for 75. 2
percent of greenhouse gas emissions. This energy is used to meet the electricity and heating
consumptions and for transport industry. The increase in methane and nitrous oxide is mainly
linked to the farming industry. Deforestation contributes to the increase in carbon dioxide in
the atmosphere forests mainly tropical forests absorb and retain CO2. Their destruction and
preventing absorbing CO2 releases more carbon dioxide which was previously naturally
stored. Deforestation led to a 15-25 percent increase in CO2 since the early 1990s. Due to
emissions from agriculture and consequent deforestation it is 21% of the total CO2 emitted
into the atmosphere between 2000 and 2010 equal to 44 billion tones (Tommaso Perrone,
2017) 11,

2. Impact of Global warming in world

By 2050 the world population is expected to grow to almost 10 billion by 2050. With 3. 4
billion more mouths to feed and to meet the demand of middle class for meat and dairy in
developing countries, global demand for food could increase between 59 and 98%. For this
reason, agriculture around the world needs to step up production and increase yields. Scientists
find that the impacts of climate such as extreme weather, higher temperature, increase in levels
of carbon dioxide, and rise in sea level threaten to decrease the quantity and threaten the
quality of our food supplies. As per a recent study, if greenhouse gas emissions continue on
their present trajectory, yields could fall by 35% by 2100 due to increased salinity, water
scarcity and ozone (Renee Cho, 2018) [,

Several scholars evaluated the effect of climate change with consideration given only to the
changes in the production of specific crops mainly rice, maize, cotton and soybean by crop
simulation models. These models limit the investigation to crop physiology, stimulate and
compare crop productivity for different climatic conditions (Eitzinger et al., 2003; Torriani et
al, 2007a) 341,

The agricultural productivity, farm incomes and food security are significantly affected by
higher growing season temperatures (Battisti 7& Naylor, 2009) [,

Climate change can affect different agricultural dimensions, losses in productivity, profitability
and employment. Food security is threatened by climate change (Sanchez, 2000; Siwar et al,
2013) & 71 due to the instability of crop production, induced changes in markets, food prices
and supply chain infrastructure.

Study by Khan (2008) ! predicted that climate variability and droughts in Australia according
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to historical climate data and suggested some possible
approaches to deal with extreme climate change variability,
such as to adjust water allocations of surface and ground
water using prediction models to improve water use efficiency
in agriculture and to build a legal national framework to
manage water resources in accordance with anticipated
climate change impacts on water resources.

The suitability and productivity of crops in mid and high
latitudes are projected to increase and extend northwards,
mainly for cereals and cool season seed crops (Maracchi et al,
2005, Tuck et al. 2006; Olesen, et al, 2007) [* 0. 111,

Water is vital for plant growth. So varying precipitation
patterns have a significant impact on agriculture. As more
than 80 percent of total agriculture is rainfed, projections of
future precipitation changes often influence the magnitude
and direction of climate impacts on crop production (Olesen
& Bindi 2002, Tubiello et al, 2002; Reilley et al, 2003) 12 13
14]

All over the world climate change would be one of the
affecting parameter. IPCC predicted that many of the
observed changes due to climate change are unprecedented
(DG Huber et al 2011) I¥1, It is predicted that global sea level
would rise between 0. 17 -0. 41 m in the year 2050 (Brown et
al 2015) 281, The rate of rising sea level has been larger than
the mean rate during the previous two millennia, till the mid-
19t century (Kemp et al, 2011) 1. As per IPCC report (Kitoh
et al, 2016) 81, changes in precipitation will be non-uniform
and its extreme events over most of the mid-Ilatitude and wet
tropical regions will become more intense and frequent. It has
been found greater risks of flooding at regional scale due to
increasing trends in extreme precipitation (Kundzewicz et al,
2015) 1291,

Southern Africa could lose more than 30% of its main crop
maize by 2030 and in South Asia many regional staples such
as rice, millet and maize could top 10% (BBC News, 2008)
[20]

Agriculture can be affected by climate in a variety of ways.
After a certain range of temperatures, warming tends to
reduce yields producing less grain in this way. Higher
temperatures interfere with the ability of plants to get and use
moisture (Cline, 2007) 1,

3. Impact of global warming in India

India experienced extreme weather events which lead to
change the climate. In India global warming is one of the
major affecting parameter to change the climate. As per
observation the annual mean temperature has increased at the
rate of 0. 42 degree centigrade (Arora et al, 2009) 22, In India
almost 80% of precipitation comes from south-west monsoon.
Any uncertainties and fluctuations in long range rainfall
pattern may affect the agriculture sector and leads to floods
and droughts at the regional level (Jain et al, 2012) 31, There
was reported a significant increasing trend in rainfall along
the west coast, north Andhra Pradesh and North West India
(Koteswaram et al, 1969 and Jagannathan et al, 1973) 24 251,
There was a significant decreasing trend over parts of Gujarat,
Madhya Pradesh, Kerala and north east India (Krishnakumar
et al, 2009) [, Western dusturbancs affected the north
western region of India at small scale as it had impact on Rabi
production only for not more than 20-30 days (Chand et al,
2015) 271,

Several climatic factors such as heat waves, high temperatures
affect agricultural productivity(Ciais et al, 2005, Van der
Valde et al, 2012) 8 29 along with heavy and prolonged
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precipitation(Rosenzweig et al, 2002, Pathak et al, 2011,
Thakur et al, 2010) 0 3% 32, These factors have positive and
negative effects on crop production.

The former director at International Central Research Institute
for Dryland Agriculture (CRIDA), B. Venkateshwarlu said at
the national summit by the Sri Sri Institute of Agricultural
Sciences and Technology Trust in Bengaluru from May 9 -10,
2017 that climate change affects three aspects of food
security; availability, access and absorption. The poor are
mostly affected by the climate change. They do not have any
income to buy the food. It has effect on their health (Subhojit
Goswami, 2017) B3 Climate change has about 4-9 percent
impact on agriculture each year. Climate change apparently
causes about 1. 5% loss in GDP as agriculture contributes
about 15 percent to India’s GDP.

A powerful super cyclone Amphan made landfall over India’s
West Bengal and Bangladesh. Leading experts claimed that
climate change was having on increasing extreme weather
events. Due to climate change, global temperatures increase.
So it becomes risk of more regular powerful super cyclones
like Amphan according to Prof Mark Howden, IPCC vice-
chair and director of the Climate Institute at the Australian
National University (Jack Board, 2020) 341,

There are some terrible consequences on the environment due
to climate change. Among the ill effects of climate change are
melting ice caps, rise in sea levels, erratic weather and
warmer oceans. It results in a warning to global food
production due to greater risks for crops and vulnerability of
livestock. Droughts for a long period decrease the
productivity of crops and livestock including fruit crops and
milk yields. High temperature and humidity are favourable
conditions for plant based pests to survive and reproduce
more quickly. These cause greater damage to crops and
reduce overall yield (Times of India, 2019) E51,

4. Conclusion

Associated with climate change, food security is one of the
leading concerns (Praduman et al, 2009) ¢, Biophysical and
social vulnerabilities determine the net impact of climate
change according to the Food and Agriculture Organization
(2016) Bl Organic farming is a better alternative to
contemporary agricultural practices and would actually
contribute more to climate pollution than other available
mediums as per a study by Nature Communications. They
suggested that organic farming is considered as a better
alternative. It is to successfully bridge the gap between
advanced agricultural productions and sharing the information
with the farmers for reducing the negative impact of climate
change. The farmers should be aware of the researched
knowledge (Lilly Paul, 2019) 7],
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