
CLIMATE CHANGE AND ITS EFFECT ON AGRICULTURAL PRODUCTION 
 

Helen Okwuoma Nnabuenyi and Val. M. Nwaenyi 
 
Abstract 

The paper discussed climate change and the effect it has on agricultural 
production. Climate change occurs as a result of alteration in the global energy 
balance and the energy flow within the climate system. A climate change is a 
change in the average weather or a change in the distribution of weather events 
around the globe. The paper pointed out that agricultural production is a 
biological and economic activity that focuses on food production for ensuring 
food security. Issues or elements pointed out to be associated with climate 
change which affect agricultural production are change in temperature, change 
in rainfall patterns, increasing concentration of carbon (IV) oxide in the 
atmosphere, pest multiplication, and presence of flood and erosion in the 
environment. Actions towards climate change should be the concern of 
government, private sectors and the general public. 

 
 Climate patterns play a fundamental role in shaping natural ecosystem, human economies and 
culture that depend on these parameters. Climate refers to long period of weather that describe the seasons 
of the year. Delgado, Cordova and Rodrigguez (2004) stated that climate refers to the characteristic 
conditions of the atmosphere deduced from repeated observations over a long period of 30 – 35 years; and 
oscillation on climatic variables around the means (predominant conditions during a given period) is 
known as climatic variability. The fluctuating state of the atmosphere around us is known as weather and 
elements of weather are wind, temperature, humidity, atmospheric pressure, coldness, sunshine, 
precipitation, etc. The periodic statistical assessment of these daily data provides the accumulated 
parameters for use to define the regional global climate (Botkin and Keller, 1998). 
 
 One of the targets for achievement of development in human society is attainment of 
environmental sustainability. Atedhor (2009) pointed out that currently threatening the realization of 
Millennium Development Goals in Nigeria is the frequency and new dimensions of environmental 
hazards, especially those related to climate change and he further asserted that it is generally accepted that 
prevailing global warming and climate change are due to increase in the emission of greenhouse gases 
from anthropogenic sources, especially since the last three decades or so (anthropogenic factors are 
human activities that bring about climate change). In the same vein, Bokin and Keller (1998) stated that 
the overall state of the global climate is determined by the amount of energy stored by the climate system 
and in particular the balance between energy the earth receives from the sun and the energy which the 
earth releases back to the space. 
 
 Ojo (1998) acknowledged that climate change will have significant impacts globally, regionally 
and locally. It has been reported that in Nigeria, 60% of adverse weather events occur as floods following 
heavy rains with devastating effects (Ukeje and Alozie, 1998). Intensive urbanization and decaying 
facilities have further deepened the vulnerability of lives and properties. These direct impacts of climate 
change and their multiplier effects will continue to be of adverse effects on lives and properties if not 
decisively checked. The environmental and economic consequences already caused by climate change are 
underestimated (Atedhor 2009). An aspect of the economy affected by climate change is agricultural 
activities and production. 
 
Existence of Climate Change 
 A climate change is a change in the average weather or a change in the distribution of weather 
events around the world. Globally, evidences of climate change include rising temperatures, thawing of 
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polar ice, sea level rise and upsurge in extreme weather events such as drought, flood and storms. 
Although climate change manifested in the past, it occurs in a much faster pace now (Ojo, 1998). 
 
 There are organizations and agencies studying the global climate change. Among them are: 
United Nation Framework Convection on Climate Change (UNFCC); World Meterological Organization 
(WMO); Intergovernmental Panel on Climate Change (IPCC); Nigerian Environmental Study Action 
Team (NESAT), etc. 
 
 Climate may change in different ways, over different time scale and at different geographical 
scale. Ukeje and Alozie (1998) noted that the size of Nigeria coupled with the existence of diverse 
ecological zones makes the effects of the on-going climate change to manifest in different ways. 
Consequently, while the semi-arid northern parts of the country are under the threat of desertification and 
drought incidence, the humid southern parts are faced with flood disasters and soil erosion. 
 
 Bokin and Keller (1998) noted that the major causes of climate change involve any process that 
can alter the global energy balance and the energy flow within the climate system. Causes of climate 
change include: (i) changes in the earth’s orbit around the sun, (ii) changes in ocean circulation or 
changes in the composition of the atmosphere, (iii) volcanic eruption.  
 

Intergovernmental Panel on Climate Change (IPCC) (2007) released fourth assessment report and 
stated that there is more than 90% probability that human activities over the past 250 years have warmed 
our planet. Human activities from the period of the industrial revolution has increased the amount of 
green house gases in the atmosphere, leading to increased radiations from carbon (IV) oxide, methane, 
tropospheric ozone, chlorofluorocarbons and nitrous oxide. Fossil fuel, such as coal and natural gas, 
supply most of the energy needed to run vehicles, generate electricity for industries; and combustion of 
the fossil fuel release green house gases. Lands that were covered with vegetations when cleared to make 
way for houses, agriculture will release carbon (IV) oxide through biomass decay. Natural resources are 
being used extensively for construction, industrialization, transportation and consumption, thereby 
producing pollutants that result to climate change. In fact, land degrading and burning of biomass produce 
carbon, aerosols and other pollutants into the atmosphere, thereby changing the capacity of the 
atmosphere to reflect or absorb solar radiation. Apart from utilization and transformation of these natural 
resources by man, the products and waste products from this transformation separately and jointly 
contribute to the factors that affect the climate leading to deforestation, ozone depletion and global 
warming. 
 The IPCC (2007) considered the evidence of climate change under two distinct headings namely: 
physical evidence and vegetative evidence. Physical evidence include global temperature rise, sea level 
rise, warming of ocean, melting of ice caps. Vegetation evidence of the climate change are changes in the 
general vegetation of the world, dendo climatology, pollen-analysis, insects/birds migration and its effect 
on other animals as a whole.  
 
 Manifestation of the parameters that produce climate change helps more in understanding of 
effects rather than abstract contemplation. Present rainfall patterns do not follow the climate maps of 
geographical region. August “spell” has disappeared. Harmattan shows up at will and not according to 
prediction (Andrew, 2010). 
 
 The consequences of climate change could be devasting on the environment if actions are not 
taken to reduce the effects on mankind. For instance, evaporation will increase as the earth warms up and 
there will be increase in average global precipitation. Local climate conditions are changing depending on 
the modifications of local rainfall patterns: water availability for irrigation, industrial use, electricity 
generation and the aquatic habitat may be significantly affected. Tropical rains and hurricanes will be 
more frequent and stronger signifying climate change; and increased rainfall may cause more frequent 
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flooding. Climate change would likely add stress to major river basins worldwide. Climate change can 
result in a way that economic development will be slowed down, human health will be adversely affected, 
ecosystems and habitats will be altered. Also, roads, airports, railways, oil pipelines and sewers may 
require increased maintenance and renewal as they become subject to greater temperature variation 
(Botkin and Keller, 1998; Allison, 2007). The impact of climate change on the environment can affect 
agricultural production. 
 
Essence of Agricultural Production 
 Agricultural production is an essential aspect of the economy that deals with one of the 
fundamental (basic) needs of man: food. The aim of agricultural production is provision of food (be it 
plant or animal) for survival of the populace. Agriculture production is an activity that is biological and 
economically based, aimed at ensuring food security. 
 
 Food security can be seen as economic and physical access to food of adequate quantity and 
quality. Such security exists when and where a population is sure of constant access to safe and nutritious 
food. Akintade, Aladekomo and Onunkun (2007) opined that the contribution of agriculture to overall 
economic development and growth manifests in availability, accessibility and utilization of food. 
 
 Bardhan (1995) stated that availability of food at family (household) level is a primary 
determinant of the incidence of poverty in a nation and so, household targeted interventions are expected 
to have a positive effect on food security and poverty reduction. It is an axiom that poverty leads to 
hunger, disease, inadequate shelter and homelessness. 
 
 Increasing food production is strategic to poverty alleviation in Nigeria for it implies lower prices 
for major staple foods. Most of the populace spend their income on food and so lower food prices means 
increased real income. As real income increases, saving and investment will increase and standard of 
living will improve. Also, increasing food production will lead to rural development and establishment of 
agro-allied industries, thereby making entrepreneurship into the agricultural sector to be attractive 
(Akintade, Aladekomo and Onunkun, 2007). 
 
Effect of Climate Change on Agricultural Production 
 There are various elements/issues associated with climate change which affect agricultural 
production: 
 
Change in Temperature: Climate Change (temperature) affect crop yield such that moderate 
temperature increase in low latitude areas result to decreased crop yield but mild and high latitude areas 
could see increased yield for temperature increase of up to 1 – 3 oC. This is because global warming will 
extend the length of the potential growing season, allowing earlier planting of crops in the spring and 
earlier maturation and harvesting (Bachelet, Neilson, Lenihan and Drapek, 2001). Peterson (2009) pointed 
out that when crop is flowing and fruiting, it is extremely sensitive to changes in temperature than during 
growth cycle. An increase in average temperature can lengthen the growing season in regions with a 
relatively cool Spring and Fall. Crop production in a region where there are summer heat are limited 
because growing season could become shorter, thus reducing the yield of crops such as potatoes, corn, 
wheat, soyabean, etc. Also, increase in temperature increases soil evaporation rate and also increases the 
chances of severe droughts. This affects productivity in terms of quantity and quality of food. Climate 
change in temperature can have adverse effects on human lives and live stocks. The increase in 
temperature can bring about health disorder associated with heat such as skin rashes, prickly heat, heat 
exhaustion and heat stroke (Ayoade, 2003). If a farmer has health problem, agricultural production can 
decline. 
 

Climate Change And Its Effect On Agricultural Production 

Multidisciplinary Journal of Research Development, Volume 25 No 1, April, 2016-ISSN 1596-974X 



Change in Rainfall Patterns: The rainfall pattern varies from year to year and region to region. Its 
changes can affect atmospheric gases interaction, fertilizers, insects, plant pathogens, weed and soil 
organic matter such as to produce unanticipated response (David, 2009). IPCC (2007) predicted that 
precipitation will increase in high latitude and decrease in most subtropical land regions. Rainfall can 
affect soil erosion rates and soil moisture. The condition of the soil has an effect on crop yields.  
 
Increasing Concentration of Carbon (IV) Oxide in the Atmosphere: Associated with climate change 
is rising atmospheric concentration of carbon (IV) oxide (CO2). Increase in the compound (CO2), emitted 
from human activities, can act as a fertilizer for enhancement of the growth of some crops like wheat, 
rice, and soyabeans. Plant grown under carbon (IV) oxide can tolerate less water and still thrive. 
According to Edward and Miller (2001), sixteen of the world’s twenty most important crops would 
benefit from increased carbon (IV) oxide levels. Carbon (IV) oxide is essential in photosynthesis and it 
increases water use efficiency in plants but such carbon (IV) oxide increase may not significantly increase 
plant yields because other atmospheric gases surrounding the plant can reduce the CO2 needed for 
enhancing photosynthesis. Moreover increased cloud cover due to high global temperature is projected to 
limit photosynthesis and result in reduced crop production. 
 
Pest Multiplication: Increase in insects, serving as plant pest, has a relationship with climate change. 
Bachelet, Neilson, Lenihan and Drapek (2001) pointed out that global warming raises the temperature, 
and as a result insects multiply and prosper. During a growing season, some insects produce 500 
offsprings per female every two weeks. Rising temperature will lengthen the breeding season and increase 
the reproductive rate. That in turn will raise the total number of insects attacking a crop and subsequent 
increase in crop losses. Climate–related stresses such as drought make plants to be susceptible to insects’ 
attacks. It is therefore not surprising that the Sahel and Sudan Savanna belts of Nigeria are frequently 
under the danger of invasion of locusts and grasshoppers with severe consequences on crops (Atedhor, 
2009).  
 
Presence of Flood and Erosion in the Environment: Flood and erosion are environmental hazards of 
meteorological phenomenon induced by man’s improper use of the physical environment. In most 
Nigerian cities, the available drainage facilities have undergone dilapidation due to many years of neglect. 
Also the rapid expansion witnessed in most urban centres mainly due to rural–urban migration lack 
corresponding expansion of drainage facilities. The consequences of the negligence and expansion drive 
put lives and properties at the mercy of flood whenever there is rainstorm (Oriola, 1998). Flood and 
erosion incidences are recurring decimals in Nigerians cities, particularly in the southern parts of the 
country which has been attributed to increased rainstorm. The growing incidences of flood and erosion 
have led to loss of lives and properties (Atedhor, 2009). Experiencing of such loss brought about by flood 
and erosion can directly and indirectly lead to low productivity in agricultural production. 
 
Actions towards Climate Change 
 It should be realized that climate change is a global issue and so it is an environmental 
phenomenon that concerns the entire world. Therefore, Nigerian people and government should have 
concern on issues associated with climate change. There is the need to partner with the rest of the world in 
activities pertaining to climate change since its impacts are becoming glaring with ravaging effects on 
different aspects of the economy including agriculture. 
 
 In Nigeria, there is great need for the three tiers of government to show enough commitment in 
the fight against climate change and its impending dangers. The threats posed by climate change if 
neglected will seriously affect the economy and make the realization of vision 2020 and Millennium 
Development Goals unrealistic. Atedhor (2009) is of the view that it is imperative that government 
mobilizes the vast resources in Nigeria to combat global warming and climate change by developing 
appropriate frameworks both in policies and mitigation and adaptation capacities. 
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 However, the Federal Government of Nigeria and the British Government are presently working 
out modalities to implement programmes that will help mitigate the impact of climate on human activities 
(Yahaya, 2009). Odueme (2009) pointed out that Lagos State Ministry of Environment in March, 2009 
made collaborative efforts and organized a maiden summit to create awareness on climate change and the 
danger it posed on man and to equally develop appropriate mitigation and adaptation strategies. Such 
collaborative efforts should be recommended and be emulated by other governments in state and local 
government level. 
 
 It is wrong to believe that environmental issues are challenges that only government could 
handle. So, the private sector and the general public should work towards safe environment by combating 
the impacts of the on-going climate change and its associated global warming. This is necessary because, 
in Nigeria, emission of greenhouse gases through gas flaring , poor waste management, use of appliances 
that are not environment friendly, bush burning and deforestation have continued to flourish. 
 
Conclusions 
 Climate change is a meteorological phenomenon and a global   issue that has to do with man’s 
improper utilization of the physical environment. It is an environmental issue that has effect on the 
economy including agricultural production. So, studies and activities pertaining to climate change should 
be of utmost concern in human society, especially in our nation, Nigeria. 
 
 In Nigeria, the effect of climate change is greatly felt in the national economy including 
agricultural production. For instance, atmospheric warming, and decreasing rainfall and relative humidity 
aggravate climate-related stresses such as drought condition, creating desiccation on soils especially in the 
Sahel and Sudan Savanna belts of Nigeria. This will lead to loss of the already fragile ecosystems in these 
belts as well as render agriculture unsustainable. Drought makes plants to be susceptible to insect attack. 
So, it is observed that Sahel and Sudan Savanna belts of Nigeria are frequently under the danger of 
invasion of locusts and grasshoppers with severe consequences on crops. Apart from the implications on 
food security, it will lead to increased government budgeting on irrigation projects which is not feasible in 
the face of the present global economic meltdown (Atedhor, 2009). 
 

The undue warming of the atmosphere and declining rainfall has severe consequences on water 
supply in Nigeria, especially surface water. If the prevailing climate change coupled with drastic increase 
in population is unchecked, the diminishing and eventual disappearance of surface water will bring about 
increased extraction of groundwater in undue rate, leading to increased occurrence of bad sanitary 
condition and water–borne diseases. It is an axiom that poor health condition negatively affects human 
activities including agriculture. 

  
Also, the effect of climate change on water bodies will have negative impacts on hydroelectric 

power generation due to reduction in the discharge and flow of rivers, thereby worsening the poor power 
supply in Nigeria. It is obviously known that good electric power supply facilitates agricultural 
production. 

 
   Planting condition brought about by the climate change can make farmers resort to the use of 
irrigation, herbicides, insecticides and fertilizer to improve yield in food production. Some farmers may 
not easily carry out such actions or bear the financial burden, resulting to difficulty in food production. 
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