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ABSTRACT: Ecological agriculture is climate resilient and its practice will put the present 

system of agricultural practice in Nigeria back to its former status. Faced with climate 

challenges, farming and livestock production including cultivating of food and cash crops 

will definitely fall below unacceptable levels, thus endangering food security and 

contributing to low Gross Domestic Production. This paper examines the challenges posed to 

agriculture as a result of climate variation and contingently discusses the importance of 

ecoagriculture under serious threat and stress posed by climate change. Data of the study 

were mainly secondary data and the researchers’ knowledge of agriculture, ecology, 

geography and environmental sciences helped to put issues in proper perspective. The study 

concludes that ecoagriculutre is climate resilient and recommends that this system of 

agriculture be used to enhance food security endangered in the conventional agriculture in 

production of food and cash crops in the face of obvious climate change. 
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INTRODUCTION 

 In many low income/less 

industrialized countries, agriculture is the 

most important sector which provides both 

food and cash crops together with 

livestocks which are consumed for proper 

maintenance of health and to obtain 

income. Agricultural products are used for 

production and processing of foodstuff, 

and other industrial production as inputs. 

According to Stewatt (2000) the potentials 

of agriculture as an industrial and 

economic springboard of development 

cannot be underrated. Agriculture remains 

the main single source of livelihood for 

most rural communities and exported to 

urban areas in most developing countries. 

In Africa, Kandlinkar and Risbey (2000) 

stated that the sector provides employment 

for more than 60% of the population and 

contributes about 30% of GDP.  

Agriculture is the main source of food in 

Nigeria and about 60 – 70% of the 

population are engaged in agricultural 

practices.  Oyinde et al.  2011 and Mayong 

et al.  2005).   

 Crop and livestock production in 

sub-Saharan African are largely rain-fed. 

Rainfalls within this region for sometime 

now are variable. This in effect affects 

agricultural activities. The variable rainfall 

patterns are related to global warming that 

is implicated in climate change which is 

observed globally in contemporary times. 

This inevitably will affect conventional 

agricultural practices and their products, 

consequently affecting food availability. In 

order to ensure continuous food production 

and availability, sustainable agriculture 
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through ecological agriculture is proposed. 

This in effect will enhance food security. 

 The Food and Agriculture 

Organization (FAO) defines food security 

as a “situation that exists when all people, 

at all times, have physical, social, and 

economic access to sufficient, safe and 

nutritious  food that meets their dietary 

needs and food preferences for an active 

and healthy life” (FAO, 2002). On the 

other hand, ecological agriculture can be 

defined as an agricultural practice which 

mimics nature. That is, it is an agriculture 

which works with nature by following the 

way nature functions, protecting and 

rationally using natural resources, 

promoting animal breeding methods that 

better cater for the animal needs, adapting 

to the local environment and providing 

highly diversified operation modes (Third 

World Network TWN online/ecology2.ht

ml) www.twnside.org.se; www.biosafety-

info.net. However, an ecosystem is a 

system whereby living and non living 

things interact in a natural environment 

with mutually benefiting effects. In such a 

system, which functions as a unit, 

organisms are both dependent and 

interdependent. Resources are shared in 

give and take mechanism with the result 

that energy and matter are not wasted but 

are converted from one state to another for 

the benefit of all the constituent elements 

in the ecosystem.  It is this type of setting 

that can be utilized in achieving resilient 

agriculture within the context of global 

climate variability, hence ecological 

agriculture. Resilient agriculture implying 

the ability of agricultural practices and 

agriculture to feel better after being 

traumatized by varying climate scenarios.  

The objectives of the study is to highlight 

the importance of ecological agriculture 

and the benefits to be derived from 

agricultural practices that mimic natural 

setting. The study is justified in the sense 

that much is to be gained if Nigerian 

farmers practice ecoagriculture in the face 

of climate variability that is experienced 

these days that affect present system of 

agricultural practice, much should be 

gained if agriculture is practiced within 

ecological setting. 

Ecological Agriculture to Meet the 

Challenges of Climate Change 

 Climate change and agriculture are 

interrelated processes, both of which take 

place on global scale (Ogundele, 2011 and 

Jeremy, 2008). The environmental impact 

of agriculture varies based on the wide 

range of agricultural practices and crops 

planted all over the world.  According to 

Marcoux (2000) the conditions that 

determine the carrying capacity of the 

biosphere to produce enough food for the 

human population and domesticated 

animals are directly related to the global 

warming projected to have significant 

impacts on conditions affecting agriculture 

including temperature, precipitation and 

glacial run-off.  On the other hand, the 

rising levels of carbon IV oxide (C02) 

would have beneficial effect on crop 

production and yield as well as detrimental 

effect since C02 implicated in global 

warming may indirectly aid decaying and 

rottening of crops.  The overall expectation 

of agricultural performance viz-a-viz 

climate change will definitely depend on 

the balance of these. Taking together the 

assessment of these effects on agriculture 

might help to properly help in finding 

alternative practices to conventional 

agriculture to maximize crop and animal 

production. 

 Ecology is the science which treats 

or studies organisms in relation to their 

environment. It is frequently subdivided 

into human ecology, animal ecology, plant 

ecology and bio-ecology. The last named 

deals with the interrelationships between 

animal life and plant life (Moore, 1978). 

Ecology lies on the frontiers of so many 

other subjects including branches of 

geography, agriculture, biology and others. 

On the other hand, Moore (1978) defined 

“Agriculture as the practice of cultivation 
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of the soil in order to produce crops”.  The 

type of agriculture practiced in any region 

depends to a great extent on climate 

factors, such as rainfall and temperatures 

and on the kind of soil. The term 

agriculture is sometimes loosely used to 

include pastoral farming as well as the 

cultivation of crops. Therefore, ecological 

agriculture or ecoagriculture is the farming 

or agricultural system involving 

cultivation of crops and rearing of animals 

in a natural setting. This type of 

agriculture hinges on biological diversity 

in a given environment whereby crops are 

cultivated in an intermix manner with 

other plants and animals. In such a setting, 

life in different forms (biodiversity) 

mimics nature where organisms grow in 

response to individual needs, species 

needs, general demands for energy  and 

space and physical dynamics operating in 

the environment of the ecosystem. The 

interrelationship between the organisms 

and species ensures regular movement or 

transfer of energy and matter in 

accordance to laws of entropy and 

thermodynamics. Entropy relates to the 

extent in which disorder occurs in a system 

while thermodynamics process relates 

spontaneous physical energy changes, 

moves from higher to lower energy levels. 

As well, in an ecological agriculture as in 

an ecosystem, mix cropping, animal 

husbandry, agro forestry and human 

intervention (in the form of field care) and 

physical factors (sunshine, rainfall, degree 

of hotness, etc) will improve naturally 

edaphic factors requirements of plants. 

This is because the ecological model of 

agricultural production, which is based on 

principles that create healthy soils and 

cultivate biological diversity and which 

prioritizes farmers and traditional (as well 

as conventional) knowledge in agriculture, 

is climate resilient as well as productive. 

According to IAASTED (2009), Lim 

(2009) and TWN, ecological agriculture 

practices are the basis for the adaptation 

efforts so urgently needed by low income 

country farmers, who will suffer 

disproportionately more from the effects of 

climate change. In the opinion of the 

researchers, many answers lie in farmer 

field and farmer knowledge. For example, 

how to create healthy soils that store more 

water under drought conditions and how to 

grow a diversity of crops to create the 

resilience needed to face increased 

unpredictability of weather patterns are in 

the domain of farmers experience and 

practice. 

Food Security Threat in Nigeria 

The prevailing changes in climate 

and atmospheric composition are 

suspected to seriously affect agricultural 

production and therefore food security. At 

present, Nigeria does not enjoy food 

security and is therefore more vulnerable 

to the effects of climate change 

(NEST/CIDA/FMENV, 2004). According 

to NEST/CIDA/FMENV (2004), the 

vulnerability of and threats to food 

security in Nigeria are due to: 

Extreme weather events such as droughts, 

floods, and others known to create food 

insecurity. For example, Ume (2007) noted 

that during the drought years of 1970s and 

1980s in the Sahalian zone, harvest failure 

was severe throughout the region. Meat 

supply and dairy supply were acutely 

reduced due to death of over one million 

heads of cattle and other livestocks. Flood 

hazards both in the South and North of the 

Country consistently posed danger to 

farmlands and crop production and hence 

food insecurity. 

Variability in the onset and 

cessation of rainfall, rainfall patterns and 

rainfall amount. This phenomenon 

undermined the age-long ability of farmers 

to predict when to start planting crops. 

Crops have been smothered in the soil due 

to dry spell that comes shortly after early 

rains that made the farmers till the land. 

This affects harvest and seedlings 

destruction in different ecosystems that 

rely on rainfed agriculture. 
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Emergence and proliferation of pests and 

crop diseases: Climate variability observed 

in recent times has caused development of 

pests and crop diseases which attack both 

planted and stored farm products. 

Emergent pests and diseases also attack 

animals and reduces their nutritious and 

commercial value, hence impacting on 

food security. 

Effects of increasing high 

temperature. High temperatures 

occasioned by global warming hinder 

livestock production and reproduction by 

reducing animal weight gain, dairy 

production and feed conversion efficiency. 

Scarcity of water due to drying of surface 

water bodies makes animals trek long 

distances in search of water and pasture. In 

their southward journey to find water and 

pasture, the animals encounter tse-tse fly 

zone. Deadly bites inflict acute and 

chronic pathogen which reduces their 

protein matter (Ume, 2007). As well 

warming trends depress the production of 

grain crops such as maize, guinea corn, 

millet and rice, and makes storage of root 

crops and vegetables difficult (Okali, 

2004).  

Ecological Agriculture and Climate 

Challenges  

 Definitely conventional 

agricultural methods will as matter of fact 

require a wide range of adaptation 

methods or approaches to key in the 

prevailing climate changes.  This 

approaches will involve small changes in 

crop varieties grown to abandon crop 

production completely or to engage in 

pastoralism and other livelihood strategies. 

Other strategies that may need to be 

employed according to Jones and Thornton 

(2008) include integrating more animals 

into farming system to reduce dependency 

on crop production. However, in all areas, 

farmers working to adapt to climate 

change will need to adopt new practices 

that help to increase the resilience to their 

cropping systems. This is achieved 

through the following:  

Increasing and Building Healthy and 

Fertile Soils 

Farmers in order to ensure water 

holding capacity of the soil and infiltration 

capacity can do this through increasing the 

health and fertility of soils through 

addition of organic manure. This will help 

to ensure the speed at which water 

percolate into the soil. Tirade and Cotter 

(2010) said that such practice helps the soil 

to cope with heavier rains expected under 

climate change and increases productivity. 

A well agroecological practice increases 

soil health and fertility and this goes with 

productivity.  Practices such as addition of 

manure or compost improves soil 

structure, water holding capacity and 

necessary nutrients. Other measures that 

can improve soil structure under ecological 

agriculture include cover cropping, 

mulching, and crop rotation (Magdoff, 

1998).These are all standard practices in 

agroecological systems which work to 

increase fertility naturally, and the use of 

the diversity of the system to control pests 

and diseases, while increasing habitats for 

pollinator and other beneficial organisms. 

Increasing Biological Diversity 

 Ecological agriculture built on 

increasing diversity stabilizes agriculture 

through system resilience.  Altieri and 

Koohafkan (2008) state that practices that 

enhanced biodiversity allow farms to 

mimic natural ecological processes and 

enabling them to better respond to change 

and reduce risk. Compared to conventional 

farmers planting monocultures, farmers 

who engage in diversity suffer less damage 

during adverse weather events (Altieri and 

Koohafkan, 2008; Ensor, 2009; Niggli et 

al., 2009). Diverse agroecological systems 

can also adapt to new pests or increased 

pest numbers Ensor, 2009 and Lim in 

TWN. It is noted that both human beings 

(especially women) and farm animals as 
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well as microorganisms, insects, and 

others play very significant roles in 

managing biodiveristy and thus in adapting  

to climate change when these biospheric 

resources are integrated in agroecological 

processes and systems. Examples in 

Rwanda and Peru, women produce many 

and more varieties of beans and manioc 

(CBD, 2009). The genetic diversity are 

agro friendly and help to ensure bumper 

harvest, better economy of scale and 

income, sustainable household food needs 

in the face of changing atmospheric 

conditions observed in theses areas. 

Enhancing Water Management and 

Harvesting Techniques 

 Adaptation to climate change with 

respect to water resources will require 

more emphasis in rainfed regions. Many 

traditional techniques already in use to 

improve rainwater efficiency can be shared 

between farmers using farmer to farmer 

methods. Example in Sahel region, water 

pits are used to reclaim degraded lands in 

Burkina Faso and Mali. Farmers have been 

known to use these facilities to cope with 

farm water needs where irrigation is not 

possible. 

 There are certain essential elements 

that are crucial towards climate resiliency 

in agroecological process. These are 

summarized using bullet points as checks: 

• Increasing investment in ecological 

agriculture 

• Managing climate risk and 

reducing vulnerability 

• Discarding climate destructive 

agriculture by dismantling incentives and 

subsidies that promote unsustainable and 

high emissions agriculture by world 

funding agencies and national government  

• Implementing a research and 

knowledge sharing agenda towards 

ecological agriculture and climate 

resilience; through extension service 

system and 

• Building supportive international 

policy framework. 

Benefits of Ecological Agriculture in 

Nigeria for Sustainable food Security  

a) Ecological agriculture can 

effectively reduce greenhouse gas (GHG) 

emission as crop diversity becomes carbon 

IV oxide sink. 

b) Ecological agriculture can easily 

adapt to climate change and its associated 

problems – rising temperature, water 

shortage, extreme weather, soil 

degradation, pests and diseases. 

c) Ecological agriculture can help 

ensure country food production, 

sustainability and security. 

d) Ecological agriculture uses 

compost manure, hence reducing 

dependency on other synthetic agro inputs 

which are costly and hard to come by for 

poor farmers’ use. 

e) Ecological agriculture can reduce 

GHG emission and can increase carbon 

sequestration and therefore contributing to 

combat climate change.  

f) By increasing biodiversity in the 

field, ecological agriculture can control 

plant disease through natural competition 

among different species; thus reducing the 

need for agro-chemicals. 

g) By integrating physical, 

agricultural and biological measures, 

diseases, pests and weeds that affect crops 

can be better controlled. These methods 

will improve good potential in increasing 

the country’s adaptability to climate 

change and secure food production in 

Nigeria. 
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Conclusion 

 From what has been discussed 

above, it is imperative to state that both 

Nigeria and the world at large needs 

climate resilient agriculture to ensure 

agricultural sustainability and food 

security. Agricultural adaptation and food 

security in a changing climate scenarios 

will provide the world and any nation with 

a “Red Queen” challenge i.e. it will take 

all the running we can do just to keep the 

same place, and just to continue to produce 

the same amount of food as we do 

currently. The United Nations (2008) 

Framework Convention on Climate 

Change (UNFCCC) explicitly endorsed 

prioritizing agricultural adaptation to 

ensure food security in the changing 

climate. From the discussions, it is clearly 

obvious that ecological agriculture should 

be a panacea for food security in Nigeria 

and elsewhere since it is climate resilient. 

Therefore, it is recommended that 

necessary framework and policy be put in 

place to facilitate transition to ecological 

agriculture, since anything short of this 

would jeopardize the lives of human 

beings as well as livestock that depend on 

agricultural processes. 
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