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Introduction

e triple whammy problems of rapid increase in population,
climate change and pressure on resources are major constraints to
adequate agricultural production. Among the three, climate change is
the most pressing challenges that the world faces today. Climate change
is a de ning phenomenon of the century. Given current atmospheric
concentrations of Greenhouse Gases (GHGs), the world is already
committed to signi cant warming. is is a serious challenge, given
the wide range of expected climate impacts on natural systems, as
well as on human societies, as assessed in the most recent report of
the Intergovernmental Panel on Climate Change [1]. Climate change
threatens to undermine the progress that has been achieved to date,
especially in the agricultural sector [2].

It remains unclear; however, what the character of the new climates
will be when they become fully established. While certain areas could
become drier, others could be wetter. Also major shi s of climatic belts
could occur. How, when and where these could happen remain largely
unresolved [1]. e Stern Review, for example concluded that (i) the
costs of climate change — induced extreme weather events could reach
0.5— 1% of GDP by the middle of the century; (ii) a 2 to 3 degree Celsius
rise in temperature could reduce global output by 3%; and (iii) if that
rise should become 5 degrees, up to 10% of global output could be lost.

e Review also concluded that it would need 1% of GDP to stabilize
emissions at manageable levels.

In Nigeria, the climate change phenomenon manifests in many
respects apart from the rising sea level and inundation of coastal lands
by sea water.  ese include increased frequencies of extreme climatic
events like strong storms, oods and above average daily minimum
and maximum temperature [3].  ere have also been marked intra-
and inter annual rainfall variability [4]. As shown by Ojo et al. [5], the
durations and intensities of rainfall have increased in the last three

*Corresponding author: Enete IC, Department of Geography & Meteorology,
Nnamdi Azikiwe University, Awka, Nigeria, Tel: +234 806 049 2273; E-mail:
ifeanyienete@yahoo.co.uk

Received August 26, 2014; Accepted November 01, 2014; Published November
10, 2014

Citation: Enete IC (2014) Impacts of Climate Change on Agricultural Production
in Enugu State, Nigeria. J Earth Sci Clim Change 5: 234. doi:10.4172/2157-
7617.1000234

Copyright: © 2014 Enete IC. This is an open-access article distributed under the
terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited.

J Earth Sci Clim Change
ISSN:2157-7617 JESCC, an open access journal

Volume 5 ¢ Issue 9 « 1000234


http://dx.doi.org/10.4172/2157-7617.1000211

Citation: Enete IC (2014) Impacts of Climate Change on Agricultural Production in Enugu State, Nigeria. J Earth Sci Clim Change 5: 234.

doi:10.4172/2157-7617.1000234

Page 2 of 3

of climate change on agriculture in the state for application in crop
production planning.

The Study Area

Enugu State is located on the Northwestern fringe of southeastern
Nigeria between latitudes 6'30N and 7°10N and longitudes 6°35E and
7°30°E. It is located in the plains exceeding 200 metres above mean sea
level and high lands, which is part of Nsukka — Udi — Okigwe Cuesta.

Enugu State has an estimated population of about 4,1671 million
people [8]. e land area is approximately 16,727 square km. e soil

marked variability in the months of maximum rainfall.  ese changes
according to summer [14] are notable indicators of climate change.
It should be noted therefore, that the general change in the seasonal
rainfall regime observed in the study appeared as a su cient indicator
of climate change in Enugu State.  is by implication changed the
farming rhythm in the State as well as productivity yield.

Table 2 shows the descriptive estimates of production pattern over
the years in Enugu State. e highest yield for each decade was selected.
ese yields were correlated with annual rainfall pattern. It was observed
from Table 2 that all the traditional crops with the exception of cassava
and pepper had a signi cant eld decrease as rainfall continued to
be more erratic. e immediate response to this ugly trend has been
increasing use of irrigation throughout the state and a shi from stable
crops to economic crops such as pepper, vegetables as well as planting
around ood plains of major rivers and streams.

Implications of climate change on agriculture

Changes in atmospheric CO, temperature, precipitation, and soil
moisture, individually or together, could alter crop production [15].
Higher Atmospheric CO, levels could stimulate photosynthesis and
crop production - a process called the CO, fertilization e ect.

In many crops, a signi cant increase in daytime temperature
maxima during the growing season reduces photosynthesis and
increase evapotranspiration, leading to a reduction in yield. However,
if warming does occur primarily at night, rather than during the day,
this could greatly reduce the negative impacts of climate change on
crop productivity [16]. A decrease in water availability would results
in decreased food production in regions where water becomes critical.
Also, as crops are stressed by climate change they become more
vulnerable to damaging pests and diseases [17].

Climate also a ects animal husbandry. Indirect e ects include
climate-induced changes in the availability and price of feed grain and
in pasture and forage crop yields. Extreme heat can a ect the health
of animals. For example, heat will kill poultry and decrease milk
production in Cows. Also, climate controls the distribution of livestock
pests and diseases [18].

Effects of agriculture on climate change

e global ux of several greenhouse gases is in uenced by
agriculture. Land clearing, much of it from agriculture is the second
largest source of CO,emissions a er fossil fuel combustion, accounting
for 10 to 30% of net global CO, emissions [15]. Forests, grasslands, and
soils store large quantities of carbon per unit area than most crops and
when they are cleared for cultivation, much of this carbon is released to
the atmosphere. Mean estimates of carbon loss from the conversion of
terrestrial ecosystems to agriculture range from 21 to 46% [19].
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Some agriculture produces Methane (CH,) — the second-most
important greenhouse gas. Paddy rice cultivation is responsible for
about 40% of global CH, emissions. In  ooded rice paddies, microbial
decomposition of high organic aquatic sediments, under low oxygen
conditions, release CH, gas to the atmosphere.  is source will continue
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