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ABSTRACT _

The paper focuses primarily on the causes,
consequences and impacts of climate change in
the Nigerian agricultural sector. The paper
found out that notwithstanding the existence of
modern agricultural technologies, climate
change which occurs with different weather
varieties hamper productivity levels of both
crops and animals in recent time in the country.
Although there are information about the
negative impacts of climate change in the
country, much of these information are not on
the doorsteps of the rural agricultural producers
due to minimal existence of adequate trained
change agents. As Nigeria is currently
experiencing increasing incidence of disease,
declining agricultural productivity, increasing
number of heat waves, unreliable weather
patterns, declining rainfall in already desert-
prone areas, these gave ways to paradigm shift in
the agricultural sector especially in the rural
communities. Due to these increasing decline in
production of agricultural produce which is
consequence of climate change, the paper
recommends among other things that there is
need for a systematic collaborative approach
involving all the stakeholders - science experts
and researchers, governments at all levels,
policy makers, farmers associations, youths and
women groups, private sectors: non-
governmental and civil society organizations to
work together in turning the critical challenges
posed by climate change into an opportunities.
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1.0 INTRODUCTION

Despite technological advances such as
improved seed varieties, use of inorganic
fertilizers, agrochemicals, genetically modified
organisms; expansion of irrigation systems, etc,
weather is still the key factor in carrying out

agricultural productions. Weather is the short
term state of the atmosphere at a specific time
and place, which includes temperature,
humidity, wind, precipitation etc. the long-term
manifestations of weather and other
atmospheric conditions in a given area is called
climate.

Climate is the general weather conditions in an
area over a long period. Nasiru Idris Medugu
(2009) defined climate change as a change in
climate that is attributable directly or indirectly
to human activities, that alters the atmospheric
composition of the earth which leads to global
warming. Intergovernmental Panel on Climate
Change (IPCC) in (2007) said climate change is
a change in the state of the climate that can be
identified (e.g. by using statistical tests) by
changes in the mean and/or the variability of its
properties and that persists for an extended
period typically decades longer.

Climate change can be said to be changes in the
earth's climate especially those produced by
global warming. Climate change is considered
as the most pressing environmental problem
facing the globe today, affecting patterns of life
and general living conditions.

Climate change is a significant and lasting
change in the statistical distribution of weather
patterns over periods (that may range from
decides to millions of years). It is usually caused
by factors such as: Biotic processes (such as
humans, animals, etc), vanations in solar
radiations received by earth, volcanic eruptions
etc. certain human activities have also been
identified to cause climate change and this is
often referred to as “Global Warming”. Global
warming is said to be a sustained increase in the
average temperature of the earth, sufficient to
cause climate change. Climate change has
repercussions such as upsetting seasonal cycles,
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harming ecosystems and water supply, affecting
agricultural farming systems and food
production, causing sea-levels to rise etc.

The survival of agriculture is dependent on
climate, and the two are inter-related because
they both take place globally. Nigeria is
experiencing adverse climate conditions with
negative impacts on the welfare of millions of
people. Climate fluctuation is putting Nigeria's
agricultural system under serious threat and
stress, and Nigeria's agriculture is mostly rain-
fed, therefore changes in climate affects
productivity. In Nigeria, varieties of food crops
are produced and are all dependent on rainfall,
so that where rainfall is abundant, rain-fed crops
are planted and in drier parts of the country,
crops that do not require much rainfall are
planted.

Flooding, droughts, erosion, off season rains, etc

have sent growing season out of the way of a
.. " country that is dependent on rain fed agriculture.

~Climate change has resulted to lakes drying up
and reduction in river flow in some regions,
resulting in fewer water supplies for use in
agricultural production. The agricultural sector
contributes some percentage in the Nigerian
gross domestic product (GDP). Climate change
effects on agricultural production thereby
reduce the percentage of agriculture in the GDP
of Nigeria. The threat of climate change on
agricultural production affects every area of the
agricultural sector. The sector has a great effect
on Nigeria's economy. Given the impacts of
climate change in agriculture, its study is
important, because the livelihood patterns of
millions of people is dependent on agriculture
and it is on record that agriculture is the
mainstay of the Nigerian economy.

2.0 CAUSES OF CLIMATE CHANGE

According to Botkin and Keller (2000), the
phenomenon of climate change is linked to both
natural and human causes' i.e. natural events and
human activities are believed to contribute to the
increasing climate change. It is caused primarily
by increase in green house gases such as carbon
dioxide (CO,), volcanic emission, changes in
earth’s orbit, changes in sun's intensity, and
changes in ocean currents. Due to nature of
science, not every single detail is ever totally
certain and not all questions are yet to be
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answered. Below, are some of the causes of
climate change and they include:-

i Changes in the earth's orbit: Changes i,
the shape of the earth's orbit (or eccentricity) a5
well as the earth's tilt and precession affects the
amount of sunlight received on the earth's
surface.

ii. Changes in the sun's intensity: changes
occurring within or inside the sun can affect the
intensity of sunlight that reaches the earth's
surface. The intensity of the sunlight can cause
either warming (for stronger solar intensity) or
cooling (for weaker solar intensity).

iii. Volcanic eruption: Volcanoes can affect
the climate because they can emit aerosols and

. carbon dioxide into the atmosphere.

> Aerosol emissions: volcanic aerosols
tend to block sunlight and contribute to short
term cooling. They do not produce long term
changes because they leave the atmosphere not
long after they are emitted. g 2ol
» ' Carbon oxide emission: Volcanoes also
emit carbon dioxide (CO,), a green house gas
which has a warming effect. The level of carbon
dioxide (CO,) has risen since the last past
millions of years.

iv. Changes in greenhouse gas
concentrations: The heating or cooling of the
carth's surface can cause changes in green house
gas concentrations. For instance, when global
temperatures become warmer, carbon-dioxide is |
released from the oceans. When changes in the
earth's orbit triggers a warm (or inter glacial)
period, increasing concentration of carbon-
dioxide may amplify the warming by enhancing
the green house effects. When temperatures
become cooler, carbon-dioxide enters the
oceans and contributes to additional cooling.

V. Changes in ocean current: The heating
and cooling of the earth's surface can cause
changes in oceans currents. Because ocean
current play a significant role in distributing air
around the earth, changes in these current can
bring about significant changes in climate from
region to regions.

The human factors that emit large amounts of
green house gases includes: industrialization,
burning of fossil fuel, gas flaring, urbanization,
changes in global patterns of land use

W
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human activities that

. jure. Furthermore, At
ag:l;l: the amount of carbon sinks as reported by
pe 007, and Nzeh, 2008) are deforestation,
Jterations in land use, water pollution and
. icultural practices. These human activities
;il:e been proven to contribute to the ongoing

climate change in Nigeria.

3.0 EFFECTS OF CLIMATE CHANGE ON
pOPULATION OFAGRICULTURISTS
Majority of the rural population in Nigeria
survive through the production of agricultural
products. Drying up of lakes, streams etc affect
fishing. Also crops that are dependent on rainfall
are affected. The dominant role of climate
change is soO obvious that even minor climate
deteriorations causes Of leads to devastating
consequences especially in developing country
like Nigeria. Climate change is. a big threat to
Nigerian food security, affecting both
subsistence and commefcial farming. Climate
change causes an increase of diseases and pests,
thereby declining agricultural production.
Declining rainfall in northern areas of Nigeria is
causing increasing desertification. The former
food basket -of the nation is now empty and
people in the coastal areas who used to depend
on fishing have their livelihoods destroyed by
the climatic changes. The increasing effects of
climate change in agricultural production have
led to the migration of people from rural areas to
urban areas. This is so because, people who used
to depend on agricultural production have been
disappointed and so they have to look for better
jobs or means to survive.

According to Nzeh and Eboh (2011), in 1999
and 2000, more than 200,000 people were
displaced by floods in Niger Delta. In 1988,
flooding in Kano state displaced more than
300,000 people. So many people have been
killed by floods in several states of the Northern
Nigeria where unusually heavy rains have
swollen rivers and streams across the region.
Agriculture remains the main source of
livelihood for most rural dwellers in Nigeria.

4.0 EFFECTS OF CLIMATE CHANGE ON
AGRICULTURE

In the recent time, literature stated that there are
so many implications of climate change on
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agriculture. Climate change increases the
frequency and severity of floods and droughts. It
causes drastic changes in rainfall patterns with
rising temperatures which introduces
unfa\(ourable growing conditions; it modifies
growing seasons which could subsequently
reduce productivity. Climate is the primary
determinant of agricultural productivity. As
repon'ed tfy Ik_cmc (2009), Nigeria is currently
experiencing increasing incidence of disease,
declining agricultural productivity, increasing
pumber of heat waves, unreliable weather
patterns, declining rainfall in already desert-
prone areas, in the north causing increasing
desertification decreasing food production in
central regions and destruction of livelihoods by
rising water in coastal areas where people
depend on fishing and farming.

Climate change may change the types,
frequencies and intensities of various crops and
livestock pests, also the availability and timing
of irrigation water supplies and the severity of
soil erosion. Livestock's are also affected by
climate change. They can be affected in two
ways: the quality and amount of forage from
grasslands. The qualities of grasses are affected
by higher temperatures, which may lead to
drying up of grasses, thereby reducing the
nutritional values of livestock feeds.

5.0 CLIMATE CHANGE AND ITS
EFFECTS ON CROPPRODUCTION -

There are different approaches for studying the
implications of climate changes on agriculture;
one of them is the crop yield analysis. Crop yield
analysis estimates the effects of altered
environments on crop productivity levels. Parry
(1990) argues that the effects of carbon dioxide
(CO,) enrichment, without associated changes
in climate would probably be beneficial to
agriculture. High temperatures increase the rate
of microbial decomposition of organic matter,
thereby affecting adversely soil fertility in the
long run. Increase in temperature also has effects
on pests and diseases, increasing their chances
of survival, thereby affecting crops which in turn

affect productions.

An analysis of the biophysical impact of climate
changes associatcd with global warming shows
that higher temperatures generally hastens plant
maturity in annual species, thus shortening
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s. It has also been
: !mcrgovcrnmemal Panel on
(1991) that increase in uv-B
n certain agricultural

srow th stages of crop plant
reported by 11 (
Climate Change
radiation reduces yield i
Crops.

Climate change affects planting and haquting
periods. Due to this, there are occasional shifting
seasonal rainfall patterns and severe
precipitation events and flooding, delay planting
and harvesting of plants. Climate change has
effects on soil water balance which leads to
changes of soil cvaporation and plant
transpiration; conscquently the crop growth
period may shorten in the future, causing crops
yields to decrease. Climate change also
decreases the crop rotation period, so farmers'
needs to consider crop varieties sowing dates,
fertilization levels when planting crops. Food
quality is affected becausc of the increasing

temperatures and decreasing crop growth

periods. Changes in temperatures and
precipitation patterns may lead to change in the
length of growing seasons or the rates of
photosynthesis by plants (Rosenzweig and
Hillel, 1995), such changes could lead to
decrease in crop yield. Increase in rainfall in
some parts can lead to higher rates of soil
erosion, leaching of agricultural chemicals.

6.0 CLIMATE CHANGE AND ITS

IMPACTS ONANIMALS
There have been some notable and significant

impacts of climate changes on livestock
production. There are two types of effects which
are; Direct and Indirect effect.

1. Direct effect is the constant exposurc of
animals to high tcmperatures, which causes
reduction in growth and productivity, decline in
feed intake, weight loss, etc. For instance, when
cattle are under heat stress, they are subjected to

the following conditions:

» Reduced grazing time (because animals
may be secking shadc).

> Reduced feed intake

» Increase in body temperature

» Increased sweating and panting

» Weightloss

In dairy cows, heat stress reduces the amount of
milk produced, reduces milk fat and protein
content and decreases reproduction rate.

For chicken and pigs they are susceptible to heat

———————————————————————————————————————————————————
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stress in so many area such as:-

» Reduced feed intake
Reduced laying performance in chicken

-

' 4

» Decreased fertility and activity level
> Increased mortality :

The effect of high humidity on animals depends

on air temperature, area of evapprating surface,
available water in the body and.alr movement. In
Nigeria, animals with black skin are affected by
solar radiation causing sun burn and skin cancer.
Animals with white and glossy skins are less
affected by solar radiation than those with dark

coarse hair coator skin. _
2 Indirect effects: The quantity and

quality of forage available to the animals is
determined by climate. In high rainfall areas,
plants grow faster. In arid regions Or areas, lack
of rainfall limits plant growth. High temperature
and humidity provides a favorable breeding
environment for external and internal parasites,

fungi and bacteria.

an temperatures and ocean
sult of climate change in the
country are radically altering aquatic
ecosystems as reported by Nzeh and Eboh,
(2011). There has been modification in fish
distribution and the productivity of marine and
freshwater species as affected by climate
change. The rising ocean acidity makes it more
difficult for marine organisms such as shrnimps,
oysters etc to form their Shells (a process known
as calcification). As a result of this, the
distribution productivity and species
composition of global fish production 1s
changing, making livelihood difficult for
communities that depend on fisheries. The effect
of sea level rise means that coastal fishing
communities are in the front line of climate
change, while changing rainfall patterns and
water use impact on inland (freshwater)

fisheries and aquaculture.

3. Rising oce
acidification as a re

7.0 CLIMATE CHANGE ADAPTATION
PROBLEMS

Numerous and various conditions will dictate
the extent of adaptation. Climate change
adaptation aims at mitigating and developing
apprupriate coping measures to address the
negative impacts of climate change on
agriculture. An important limitation to the
effective adoption of climate change
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. Nigeria's agricultural sector is the
rclt;‘r‘n!;j;g;ensivc baseline. Given the

: ¢ interests, risk and resources faced by
dlﬂjmn stakeholders in agriculture, thcre. is
‘fi"]o u:o be an extensive typology of adaptive
e ses that may be appropriate for different
respon]mra] zones. The different types of
agnc: systems, tenure system, access to
fam::igl resources, level of skills, extent of
f$::on (i.e. from extensionagents) etc also can
affect adaptations to climate change.

informatio
lack of 2

i tation is increasing on the
limate change adap .
f enda of rescarchers, policy makers. and
fogram developers who are aware that chmgte
ghange is real and threatens to undermine social
and ecological sustainability.

8.0 SUMMARY, CONCLUSION AND
RECOMMENDATIONS

It has been shown by most farmers (mostly in the

urban -areas) their awareness that weather
patterns are changing as manifested in
increasing flooding and changes in rainfall
patterns, increase in temperature, high incidence
of pests, diseases and weeds and even decrease
in crop yiclds among other incidence.
Meanwhile, their understanding of the concept
of global climate change with regard to green
house emissions, ozone layer depletion etc is
still limited. It is therefore necessary that they
have full knowledge of what climate change
really is as it is perhaps the most serious threat to
the fight against hunger, malnutrition, diseases
and poverty in especially in Nigeria where its
negative effects on agricultural production lead
to more increase in the poverty level of the
farmers at both urban and rural areas. It is
therefore necessary for us to understand the
knowledge of climate change and the best way
to adapt to climate change depending on
agricultural zones.

The major challenges of Nigerian farmers have
been seen to be lack of climate change
information and extension services, poor
infrastructural development, lack/high cost of
factors of production and even capital. It is
therefore necessary that there be an increase in
the awareness level of farmers and general
public in all these critical farming predicaments
especially on climate change issues. There is
also need for a systematic collaborative
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approach involving all the stakeholders-science
experts and researchers, governments at al]
levels, policy makers, farmers associations,
youths and women groups, private sectors: non-
governmental and civil society organizations to
work together in turning the critical challenges
posed by climate change into opportunities. This
will assist the nation to generate more revenue at
local and international markets from the
agricultural sector as there is global crisis in the
crude oil market.
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