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ABSTRACT 

 

The study was designed to assess cassava farmers’ adaptation strategies to climate change in 
Abia State, Nigeria. It examined among other s, cassava farmers perceived effects of climate 
change, adaptation strategies used by cassava farmers’ and constraints that militate against 
cassava farmers adapting to climate change. Data were collected using structured 
questionnaire, complemented with interview schedule from 230 cassava farmers selected 
through multi-stage and simple random sampling technique. Descriptive and inferential 
statistical tools, such as frequency counts, percentages, means, ordinary least square (OLS) test 
model and analysis of variance (ANOVA) test were used to analyze the data. Results showed 
that the perceived effects of climate change were soil fertility depletion, prolonged drought, 
delay in planting period and poor yield among others. The adaptation strategies used by 
farmers’ were use of pest and disease resistant varieties, changes in planting dates, increased 
use of family labour. Major constraints were lack of access to weather forecast technologies, 
inadequate credit and inadequate knowledge on different adaptation strategies and inadequate 
extension contacts. A grand mean of (0.7), (0.8) and (0.7) was arrived at from the results of 
standard deviation which revealed that there were variations in cassava farmers responses on 
adaptation strategies to climate change, perceived effects of climate change and constraints that 
militate against the use of adaptation strategies to climate change. The hypothetical analyses 
showed that there was a significant relationship between the socio-economic characteristics of 
cassava farmers and their adaptation strategies to climate change (R² = 0.637)  and cassava 
farmers’ in the three agricultural zones of Abia state do not  differ  significantly in their use of 
adaptation strategies to climate change (F-cal 1.46, F tab =1.871). Hence, it was recommended 
among others that government   policies and programmes should focus on how to promote 
adaptation strategies to climate change. To achieve this, extension educational campaign 
should be intensified to increase the knowledge of cassava farmers on adaptation strategies to 
climate change, regular extension visits and follow up visits, subsidy on farm inputs such as 
improved cassava varieties and organic fertilizers for sustained cassava production should be 
available. The study concluded that protecting food security is through regular use of 
adaptation strategies to climate change. 
 
 
Key words: adaptation strategies, cassava farmers, climate change. 



 1

CHAPTER ONE 

 

INTRODUCTION 

 
1.1  Background of the study 

Agriculture is a significant sector in Nigeria’s economy. The sector plays a major role 

in food security and poverty alleviation. It contributes about 40 percent of Nigeria’s Gross 

Domestic Product (GDP) and employs 70-80 percent of labour force population (Ozor, 2009). 

Production in most of the sector is dependent on weather and climate. The vulnerability of the 

developing countries like Nigeria is worsened by heavy reliance on renewable natural resources 

for livelihood, employment and income (Ozor et al., 2010). The Intergovernmental Panel on 

Climate Change (IPCC), refers to climate change as any change in climate over time, whether 

due to natural variability or as a result of human activity (Intergovernmental Panel on Climate 

Change,, 2007). Climate change can also be referred to as any significant change in measures 

of climate such as temperature, precipitation or wind lasting for an extended period, decades or 

longer (Nwaiwu et al., 2014). Climate change is a global phenomenon and Nigeria is an 

integral part of the global ecosystem and so has contributed to and is affected by global 

environmental problems (Apata, 2008). 

The Intergovernmental Panel on Climate Change 5th Assessment Report projected that 

climate change without adaptation will negatively impact production. The impacts vary across 

crops and regions, with about 10 percent of projections for the period 2030-2049 showing yield 

gains of more than 10 percent and of projections showing yield losses of more than 25 percent 

compared to the 20th century. All aspects of food security are potentially affected by climate 

change, including access to food, utilization, and price stability; these effects are expected to 

exacerbate poverty in most developing countries (IPCC, 2014). In some African countries, crop 

yield from rain-fed agriculture could be reduced to 50 percent and crop revenue to fall as much 

as 90 percent by the year 2020 (IPCC, 2007). Countries in sub-saharan Africa are likely to 
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suffer the most devastating effects of climate change because of their geographical location, 

low income, low technological and institutional capacity (Eboh, 2009). Moreover, some 

countries located in the coastal zones are prone to rise in sea level (Nicholls, 2004). 

Nigeria is already plagued with diverse ecological problems which have been directly 

linked to the on-going climate change (Odjugo, 2005). Erratic pattern of weather elements have 

been observed and the variation in weather has led to a lot of devastating consequences and 

effects in various parts of the country. Extreme events such as droughts, floods and forest fires 

have become more frequent which result in tragic crop failures, increased hunger, malnutrition, 

pests and diseases and reduced agricultural productivity (Odjugo, 2010a). There is observed 

decline in crop yield and food crop production due to reduction in rainfall, relative humidity 

and increase in temperature in Nigeria (Agboola and Ojeleye, 2007). 

Cassava (Manihot esculenta crantz) is an important staple food and cash crop in several 

tropical countries especially in Nigeria where it plays principal role in food economy 

(Nwaobiala and Nottidge, 2013). Nigeria is the largest producer of cassava in the world. 

Currently, production of cassava is put about 34 metric tonnes a year (Food and Agricultural 

Organization (FAO) (2016). The South-east zone of Nigeria is leading in cassava production, 

accounting for 37 percent of the national production (National Food Reserve Agency, 2009). 

Cassava has special attribute which is thriving well even in extreme conditions of drought and 

as such it has been called ‘the famine security crop’ (Awa and Tumanteh, 2001). It produces 

more than twice the calories per hectare produced by other root crops and has the capacity to 

yield under managerial soil conditions of low fertility (Ayoade, 2012). The crop plays 

important and fundamental role in ensuring and stabilizing food security of rural households in 

Nigeria (Ezedinma et al.,2006) 

Cassava is an important source of dietary carbohydrate and provides food for over 60 

million people in Nigeria (Abdulahi, 2003). For human consumption alone, cassava is 

processed into various forms such as Garri, Fufu, Chips, Tapioca and Flour (Echebiri and 



 3

Edaba, 2008). Apart from its use as a staple food to human beings, other uses include- animal 

feed formulation, pharmaceutical uses and industrial uses. It is being promoted for industrial 

processing into unfermented cassava flour which can be used as partial substitute in bakeries 

and also as a base for the production of adhesives and glue extenders in textile, paper board and 

plywood industries, Recently, it has also been used for the production of glucose and maltose 

syrup and in beer manufacture (Amoa-Awua et al., 2005). Cassava could also be used in the 

production of fuel ethanol which can be used as a complement to petroleum. (Garba et 

al.,2011). The influence of the presidential initiative on cassava, launched in Nigeria in 2003, 

brought cassava and its potential to the national limelight (Sanogo and Adetunji, 2008). The 

initiative has as its goal on the promotion of cassava as a viable foreign exchange earner and 

also the development of the production system to sustain the national demand. 

The presidential initiative focused its intervention on the production, processing and 

marketing of the processed products. The national effort created a potential market for 330,000 

tones of cassava flour yearly. The growth in demand activated the industrial scale up of high 

quality cassava flour (HQCF) and starch processing by about 40 percent. (Maziya-Dixon and 

Oladipe, 2007). Cassava, because of its importance to the economy and food security of 

Nigeria, its transformation involves a shift from production as a low-yielding famine reserve 

crop to a high-yielding cash crop with export potential in Nigeria (Emokaro et.al., 2010).  This 

shows that cassava possesses the potential of eliminating food crisis and famine in Nigeria 

(Iyaba and Anyanwu, 2012). Cassava may also reduce energy, resource and environmental 

problems in the 21st century. Climate change could result to increased pests and diseases. This 

will pose risk for food security and agricultural productivity in Nigeria (Edame, et al., 2011). 

Responding to the effects of climate change as manifested through prolonged drought 

and excessive amount of rainfall, increased incidence of pests and diseases and floods (Ezekiel 

et al., 2010) are perhaps some of the most challenging and pressing problems of today. 

Research has also proved that cassava as a crop, is not left out of the menace of climate change 
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(Nwaobiala and Nwosu, 2014). Despite advances in agricultural technologies cassava 

production remains uncertain and average crop yield is still low (Henry et al.,2001). Since 

human intervention to reduce the sources or enhance the sinks of greenhouse gases (GHGs) 

(IPCC, 2014), through an efficient international mitigation policy cannot halt climate change in 

the next decades, there is a growing consensus to embrace adaptation strategies in order to 

adjust to changing climate and also to address the food security concerns that are central to 

economic growth, sustainable development, and poverty reduction agenda (Ogisi et al., 2013). 

Adaptation to climate change refers to adjustment in natural or human systems in 

response to actual or expected climate stimuli or their effects which moderate harm or exploits 

beneficial opportunities (IPCC, 2001a). Adaptation is a necessary and fundamental element of 

climate change policy (IPCC, 2007).  Adaptation strategies are vital components in response to 

climate change because, it helps farmers achieve their food, income and livelihood objectives 

in the face of changing climatic conditions and extreme weather conditions (Smit et al., 2000). 

Adapting to climate change at the farm level by the farmers especially through modification of 

production systems have been recognized as the main adaptation strategies in agricultural 

sector (Idrisa et al., 2012). The first is increased diversification that involves engaging in 

production activities that are drought tolerant and/or resistant to temperature stresses. Next are 

activities that make efficient use and take full advantages of the prevailing water and 

temperature conditions, among other factors. Crop diversification can serve as insurance 

against rainfall variability as different crops are affected differently by climate events (Adger et 

al., 2003). The second strategy focuses on crop management practice geared towards ensuring 

that critical conditions do not coincide with very harsh climatic condition such as mid-season 

drought. Crop management practices that can be used include: changes in planting and 

harvesting dates (Mohammed et.al., 2014). It also involves sustainable land management 

practices such as mulching/cover crop, crop rotation, intercropping, mixed cropping, minimum 

tillage, agro-forestry, terracing and contouring (Nnadi et al., 2012). It is a well known fact that 
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without adaptation strategies to climate change, economic losses and vulnerability will be high 

but with adaptation strategies vulnerability and economic losses could be reduced (IPCC, 

2001b). 

 1.2    Statement of the Problem 

Africa is generally acknowledged to be the continent’s most vulnerable to climate 

change and West Africa is one of the most vulnerable to the vagaries of the climate as the 

scope of the impacts of climate change over the last three or four decades have shown (IPCC, 

2007). Nigeria is particularly vulnerable to the effects of climate change due to its high 

dependence on rain-fed agriculture, wide-spread poverty and weak response capacity to climate 

change (Igwebuike et al., 2009). Climatic fluctuations are putting Nigeria’s agricultural system 

under serious threats and stress. This implies that rural sustenance and food security in Nigeria 

is under serious threat as crop production takes significant aspect of agricultural activities in 

Nigeria (Ayinde et al., 2011). Extreme events such as droughts, floods and forest fires have 

become more frequent which result in tragic crop failure, increased hunger, malnutrition, pests 

and diseases and reduced agricultural productivity (Odjugo, 2010a). Food crisis arising from 

lower yields is suspected to be exacerbated by climate change and related events (Nnaji, 2001). 

The continuing vulnerability to climate change is in large measure due to weak institutional 

capacity, limited engagement in environmental and adaptation issues and a lack of validation of 

local knowledge (Building Nigeria’s Response to Climate Change, 2008). Implementation of 

existing knowledge, technology, policies and programmes in response to climate change are on 

going, but are not effectively implemented (Ozor et al., 2012). 

Climate change affects agriculture in several ways, one of which is its direct impact on 

food production. It brings additional perspective to the national challenges of increasing 

agricultural production to keep pace with the rising population while keeping high standards of 

environmental protection (Oparaeke, 2009). Responding to climate change through mitigation 

will take time and even with reductions in greenhouse gas (GHGs) emission, global 
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temperatures are expected to increase and sea level will continue to rise. Hence, development 

and use of adaptation strategies to deal with these effects are regarded as a necessary 

complement to mitigation actions (IPCC, 2001a). Some adaptation strategies to current climate 

variability are taking place. However, this may be insufficient for future changes in climate 

(IPCC, 2007). This shows that empirical evidence remains largely scanty. Unless, cassava 

farmers’ knowledge about climate change, the adaptation strategies used by cassava farmers, 

the effects of climate change and the constraints that militate against the use of adaptation 

strategies to climate change are known, government support on adaptation strategies to climate 

change may be ineffective. Moreover, few studies have addressed these stated issues especially 

in Abia State.  

Considering the above, it is pertinent to assess cassava farmers’ adaptation strategies to 

climate change in Abia State, Nigeria. To achieve this, the following research questions were 

asked: 

i.    What are the socio-economic characteristics of cassava farmers? 

ii. What are cassava farmers’ sources of information on adaptation strategies to climate 

change? 

iii.   What are the adaptation strategies to climate change used by cassava farmers? 

iv.   What are cassava farmers perceived effects of climate change? 

v.    What constraints militate against the use of adaptation strategies to climate change by    

       cassava farmers’ 

 
1.3 Objectives of the study 

The broad objective of the study was to assess cassava farmers’ adaptation strategies to climate 

change in Abia State, Nigeria, The specific objectives were to: 

i. describe the socio-economic characteristics of cassava farmers; 

ii. identify cassava farmers’ knowledge about climate change; 

iii. determine cassava farmers’ sources of information on adaptation strategies to climate 

change; 
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vi.    identify adaptation strategies to climate change used by cassava farmers; 

v.  analyze cassava farmers’  perceived effects of climate change; 

vi. assess constraints that militate against the use of adaptation strategies by cassava 

farmers’ 

 

1.4   Hypotheses of the study 

The following hypotheses stated in the null form were tested. 

1. There is no significant relationship between cassava farmers’ adaptation strategies to 

climate change and cassava farmers’ socio-economic characteristics. 

2. There is no significant difference in the adaptation strategies to climate change used by 

cassava farmers in the three agricultural zones of Abia State. 

 
1.5     Significance of the study 

The rural farmers are the target group of this study as they are at the receiving end of 

climate change effects. This is because they are less able to adjust to these changing climatic 

conditions. As the cassava farmers bear the burden of losses in agricultural production, with 

adaptation strategies to climate change practices in place, the vulnerability of these farmers to 

climate change will be minimized. The use of adaptation strategies by cassava farmers will 

increase yield, income and raise the living standard of cassava farmers and also increase the 

Gross Domestic product of Nigeria’s economy. This study will help in bridging the gap in 

knowledge by helping cassava farmers to understand changes in the climate, its effects and 

adaptation strategies best suitable in combating these changes. 

The study will be beneficial to government, policy makers and agencies in making 

decision and policies that will enhance sustainable cassava production and productivity for 

food security in Nigeria. The result of the study will serve as a referral point for students and 

researchers. This will reinforce and reaffirm already existing literature and add to the body of 

knowledge in the area. It could also be used for teaching purposes. Finally, the study will be 

beneficial to Abia State ADP as it will assist extension service to improve on their teaching 

methods so as to make necessary impact on their clientele- cassava farmers. 
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CHAPTER TWO 

 
LITERATURE REVIEW 

This chapter focused on the review of literature related to the present study. The review was   

done under the following sub-headings: 

1. Cassava: its origin and production 

2. Concept of climate change 

3. Concept of vulnerability 

4. Concept of adaptation to climate change 

5. Extension services strategies in adaptation  to climate change 

6.  Innovation diffusion theory 

7. Theoretical and conceptual framework 

 
2.1 Cassava: Its origin and production 

Cassava is a potentially high yielding root crop of South American origin. It was 

introduced into Africa by the Portuguese traders during the sixteenth century (Okogbenin et.al., 

2006). It is one of the most important food crops grown in Africa. Nigeria grows more cassava 

than any other country in the world. The production of cassava is concentrated in the hands of 

numerous smallholder farmers located primarily in the South and central regions of Nigeria 

(Echebiri and Edaba, 2008). About 31.8 million tonnes are produced annually with internal 

demand of 48 million tonnes. Russia and the rest of Europe have now turned to Nigeria the 

acclaimed number one producer of cassava in the world as a result of   Thailand’s inability to 

sustain supplies of cassava chips (Ndubuizu, 2003). Cassava grows in areas with a mean 

temperature of 250C-290C.  Below 100C, the plant stops growing while the crop grows best in 

areas with an annual well distributed rainfall of 1000-1500mm, It can tolerate semi-arid 

condition with rainfall as low as 500mm. It can grow on a wide range of soils but is best grown 

on sandy loam soil of medium fertility with optimal PH of 5-6 (Ebukiba, 2010).  The crop is 
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tolerant to seasonal drought, although this depends on the timing, strength and duration. 

Prolonged period of drought can cause root yield decrease of 32.60 percent (Ceballos et al., 

2011). Vegetative propagation is most common (Iyagba and Anyanwu, 2012). Apart from pests 

and diseases, severe nutrient deficiencies, reductions in yield can also result from decay of 

tubers under excessive moisture where drainage is poor. The roots can be left in the ground for 

up to three or more years, making it available to piece meal harvesting (Awa and Tumanteh, 

2001). 

 
2.1.1    Pests and diseases of cassava 

The combined effects of increased temperature and changing rainfall patterns (Moss et 

al., 2010),are expected to not only affect crop production  through direct stresses during key 

periods of plant growth, but also through impacts on soil conditions, weeds, pests and diseases 

(Jarvis et al., 2008). Major pests and diseases of cassava include; the cassava mealy bug 

(Phenacoccus Manihoti), the green spider mite (Mononychellus Tanajoa), variegated 

grasshopper (Zonocercus variegatus), the African cassava Mosaic germiniviruses, cassava 

anthrocnose disease, nematodes, cassava bacterial blight and various tuber rots all pose a 

serious threat to the increased production of cassava (Bah et al. 2011). The severe distortion, 

stunting of leaf and entire plant associated with the disease, especially in local genotypes 

indicate how serious yields could be affected (Lamptey et al., 2000). 

Considerable success has been achieved in the biological control of the cassava mealy 

bug which is the most devastating insect pest of cassava in the continent (Abaca et al. 2014). 

There are also good prospects of controlling cassava green mite by biological means and 

integrated pest management has a crucial role to play in the control strategy. In subsistence 

agriculture under which much cassava is grown, there is a reasonably stable equilibrium 

between pests and host genotypes (Echebiri and Edaba, 2008). The ultimate aim should 

therefore be ecologically sustainable cassava plant protection. This involves combination of 
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host plant resistance, biological control and habitat management (Bah et al.2011). The most 

effective means of controlling cassava mosaic disease is by the deployment of resistant 

varieties (Iyagba and Anyanwu, 2012). 

 
2.1.2   Resistant genotypes of cassava 

Over the last decade, many national cassava research programmes have been successful 

in breeding new varieties that out yield local clone (Abaca et al. 2014). Open pollinated seeds 

from hybrid were introduced into Nigeria. The selected clone 58308 had poor root yield but 

maintained resistance to African cassava Mosaic virus. It was extensively used at international 

institute for Tropical Agriculture in Nigeria (Sanogo and Adetunji 2008) to develop resistant 

genotypes. The wild and local Nigerian genotypes were used to develop improved genotype 

such as tropical manihot species TMS 30001, TMS 30395, TMS 30555, TMS 30572 and TMS 

4(2) 1425 (Echebiri and Ebaba, 2008). At the National Root Crop Research Institute (NRCRI) 

Nigeria, such seeds and breeder stock materials were used to develop additional improved 

genotypes such as National Root (NR) 8082, NR 8083, NR 41044, NR8212 and NR83107 

(Iyagba and Anyanwu, 2012). Over sixty different varieties are currently cultivated, initially 

sweet varieties that could be eaten by local people without further processing was dominant. 

However, these were subsequently matched with other improved varieties. These improved 

varieties are of superior genotype, tolerant/resistant to cassava mosaic disease and high yielding 

with high dry matter content (Ebukiba, 2010). Selection of genotypes possessing durable genes 

for resistance to these diseases portends sustainable way of enhancing cassava productivity 

(Baiyeri, et al., 2008). 

 
 

2.1.3 Utilization of cassava products 

Cassava is utilized for consumption in various forms. It is used at both local and 

industrial scales. The tubers are used for the production of food in form of Gari, Fufu, tapioca 

and flakes (Okorji et al., 2003). Cassava is used in making products such as biscuits, thickening 
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agents, custard powder, baby food, glucose and confectionery. Apart from being used in variety 

of paste products such as spaghetti, Macaroni and noodles, cassava products are used for 

livestock feed production and manufacturing of industrial products. Chips and pellets from 

cassava could be used in compounding livestock feed (Echebiri and Edaba, 2008). The roots 

could be dried, grounded and fed to ruminants and it could be used as substitute for maize in 

poultry feed (Ratanawarah, 2001).  

Cassava flour has been identified to be useful in the brewery industry (Amoa-Awua     

et al., 2005). In recent times, cassava is gradually gaining a strategic position in the world trade 

as a result of the effort by the government and the private sector in developing novel value – 

added cassava based products for human consumption and industrial uses (Onyeka et al., 

2008). Value addition improves the shelf life of agricultural products and generates income for 

farmers (Lawal and Jaiyeola, 2007). Cassava can be used as raw materials for bio- ethanol in 

non food industries (Srioth et al., 2003). Cassava has become an economic crop in increasing 

demand worldwide (Rijks, 2003). In Nigeria, cassava constitutes an important source of export 

revenue (Emokaro et al., 2010). 

 

2.1.4   Factors influencing cassava production 

Factors that influence cassava Production are discussed below:- 

a. Socio –economic factors 

The socio-economic characteristics such as age, gender, marital status, educational 

level, social organization membership, household size, farm size, farming experience, farming 

status, access to credit, annual farm income and number of extension visits significantly 

influence cassava production as these influence farmers behaviour in adoption of technologies 

(Oluwatusin, 2014; Nwaobiala and Nottidge 2013; Ebukiba, 2010, Anyoha et al., 2013). 

Younger farmers are energetic and strong enough to carry out farm operations efficiently 

(Enujeke and Ofuoku, 2009). They are economically active aged people and as such will 

respond positively to any intervention aimed at improving their productive capacity (Ebukiba, 
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2010). It is generally believed that as farmers grow older, they are less amenable to change 

from old practices. Although experience is gained with age, cassava farming needs not to be 

dominated with aged population as this would have negative implications on sustainable 

cassava production (Aduba et al., 2013). Cassava production is one of the numerous 

agricultural production activities that are labor intensive and the quality of labour would 

depend on the cash available to the farmer. Unavailability of family labour for farm work 

increases the cost of cassava production (Bassey et al., 2005). Farmers with high level of 

literacy tend to be more efficient in production and readily accept innovation than with illiterate 

ones that rely on their experience only (Oluwatusin 2014). Increase in farm size increases gross 

income of cassava farmers, while decrease in farm size reduces their gross income (Anyanwu, 

2012). Availability of credit enables farmers to finance adoption of new technologies that will 

enhance cassava production (Deressa et al.,2009). Extension visits were significant in 

influencing both the likelihood of adoption and the intensity of use of improved varieties 

(Idrisa et al., 2012). 

 
b. Socio-cultural factors 

Successful diffusion of an innovation that enhance cassava production occurs in five 

stages, first, potential recipients must have knowledge of the innovation, they must then, be 

persuaded to form a positive or negative view of the innovation. Potential adopters then make a 

decision to adopt or reject the innovation. They implement their decision and go through the 

final stage of confirmation in which they seek information to affirm their decision. This process 

is also influenced by cultural differences. Though culture is dynamic, technologies should be 

made compatible with the cultural domain of the farmers and technology adoption may be 

reflective of cultural differences. Culture, influence attitudes and behavioral intention, towards 

technologies and innovation which have been shown to influence decision to adopt new 

technologies (Roger and Shoemaker, 1983). The awareness and use of improved technologies 
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increase crop yield, income and better the living standard of the farmers while non adoption of 

improved technologies by the farmers is one of the major reasons for low productivity of 

farmers. The use of improved cassava production technologies will help to boost production of 

cassava as well as ensure household food security since cassava is a major staple food 

consumed by most household in rural area (Ajani and Onwubuya 2013). 

 
c. Economic/financial factors 

High cost of an innovation slows the rate of adoption. Cost may be of concern in terms 

of what the adopter is likely to invest and gain in using the innovation. It may be capital labour, 

land and inputs. Factors of production such as access to credit, land, labour and other critical 

inputs are which are fixed in the short run, limits production and farmers decision to adopt will 

be based on various technological and economic factors that are associated with the technology 

in terms of cost and benefits associated with the new technology. The economic potential in 

terms of yield, cost of production and profit are very important factors in adoption decision 

(Oladele, 2005). When practices involve much cost farmers stick to old ones (Adofu et al. 

2011). 

 
d. Institutional factors 

Inadequate institutional capacity to carry on project activities without outside support as 

well as not allowing projects sufficient time to stabilize may be detrimental and could lead to 

continual termination of its efforts and gains. The type of government support for the 

institutions that are involved in the generation and transfer of technologies can affect the use of 

such technologies (Ibrahim et al. 2013). Farmers in Nigeria face enormous challenges in 

cassava production. In most cases, the farmer households sell their cassava tubers in unprocessed 

forms. This is most often attributed to the poor condition of rural roads which makes transportation 

of fresh cassava tubers and processed products to urban markets difficult. Institutional factors 

include: poor rural infrastructure such as bad roads, poor extension contact, high cost of 
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transportation, lack of modern processing facilities and inadequate funds (Ajani and Onwubuya, 

2013). Others include; lack of political consensus and commitment to policy issues by government, 

poor government commitment to implementation of policies and programme in agriculture that will 

boost cassava production, political instability and lack of ready market to sell the increased output, 

poor capacity building of extension personnel influence’s cassava production (Akinnagbe, 2010). 

 
e. Environmental factors 

Climate change is widely recognized as the most serious environmental threat facing our 

planet today (Ifeanyi – Obi and Nnadi, 2014). Nigeria is affected by global environmental problems 

(Apata, 2008) which are directly linked to the on-going climate change (Odjugo, 2005). 

Agricultural production in Nigeria is dependent on weather and climate (Ozor, 2010). Climate 

change as manifested through increased temperature, increased rainfall, drought, floods, soil 

erosion and reduced soil fertility etc is perhaps one of the most challenging and pressing 

environmental problem of today (Odjugo, 2010a). Environmental factors include: land degradation, 

deforestation, floods and reduction in soil nutrients (Ozor 2012). Others include: rise in sea level, 

decline in soil fertility, poor soil drainage, storms, increased pest and diseases (Obeta, 2009). 

Prolonged periods of drought can cause root yield decrease up to 32 – 60 percent in cassava and the 

combined effects of increased temperature and changing rainfall patterns (Moss et. al., 2010), are 

expected to not only affect cassava production through direct stresses during key periods of cassava 

growth, but also through impacts on soil conditions, pest and diseases (Jarvis et. al., 2008). 

Environmental problems have made cassava production uncertain and average crop yield still low 

(Henry and Westby 2001). Cassava is one of the major staple food crops affected by environmental 

factors due to climate change. 

2.2     Concept of climate change 

Climate is considered to be the average of the observed pattern of weather in an area over a 

relatively long period of time. The main elements of weather itself include: temperature, rainfall, 

dew, humidity, wind, sunshine, mist, haze and clouds (Obioha, 2008). Climate change is defined as 
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the statistical distribution of weather over a period of time that range from decades to millions of 

years or change in the distributions of weather events around an area and may be limited to a 

region or across the whole earth (IPCC, 2009). Climate change is typically discussed in global 

terms. What we do know for certain is that over the last 100 years, the earth has experienced an 

approximate 0.60C increase in global mean annual temperature. This warming trend is expected to 

continue increasing at dramatic rates. It was projected that there will be a 1.40C to 5.80C increase 

in global average surface temperature from 1990 to 2100 (IPCC, 2001b). Nigeria is placed among 

areas that will experience high temperature of 2.50C to 4.50C, erratic rainfall, floods, sea level rise, 

loss of forest cover and biodiversity (Odjugo, 2010a). Recent researches confirm the projections 

made about (Agboola and Ojeleye, 2007). These observable variations in climate system have 

altered the atmospheric composition of the earth and ultimately leading to climate change (Idowu 

et al., 2011) 

 
2.2.1 Climate trend in Nigeria 

The temperature trend in Nigeria since 1901 shows increasing pattern .The increase was 

gradual until the late 1960s and this gave way to a sharp rise in air temperatures from the early 

1970s, which continued till date. The mean air temperature in Nigeria between 1901 and 2005 was 

26.6oC while the temperature increase for the 105 years was 1.1oC.This is obviously higher than the 

global mean temperature increase of 0.74oC recorded since 1860 when actual scientific temperature 

measurement started (IPCC, 2007). Should this trend continue unabated, Nigeria may experience 

between 2.5oC and 4.5oC increase in temperature by the year 2100. 

Rainfall trend in Nigeria between 1901 and 2005 shows a general decline. Within the 

105 years, rainfall amount in Nigeria dropped by 81mm. The declining rainfall became worst 

from the early 1970s, and the pattern has continued till date. This period of drastic rainfall 

decline corresponds with the period of sharp temperature rise. Although there is a general 

decrease in rainfall in Nigeria, the coastal areas of Nigeria was observed to be experiencing 

slightly increasing rainfall in recent times (Odjugo, 2005). The number of rain days dropped by 
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53% in the north-eastern Nigeria and 14% in the Niger-Delta Coastal areas. These studies also 

showed that while the areas experiencing double rainfall maximal is shifting southward, the 

short dry season (August Break) is being experienced more in July as against its normal 

occurrence in the month of August prior to the 1970s. These are major disruptions in climatic 

patterns of Nigeria showing evidences of a changing climate. This is a pointer that Nigeria is 

going to be hardly hit by climate change in the nearest future while the declining and shifts in 

rainfall pattern are becoming a worrisome development (Odjugo, 2010b). 

 
2.2.2   Causes of climate change 

According to Intergovernmental panel on climate change (IPCC, 2007) climate change 

is caused by two basic factors which include: natural processes (bio-geographical) and human 

activities (anthropogenic). The natural processes are the astronomical and the extra-terrestrial 

factors. The astronomical factors include: the changes in the eccentricity of the earth’s orbit, 

changes in obliquity of the plane of ecliptic and changes in orbital procession, while the extra-

terrestrial factors are solar radiation quantity and quality. The human activities (anthropogenic) 

factors in climate change involves human activities that either emit large amount of green 

house gases (GHGs) into the atmosphere that depletes the ozone layer or activities that reduce 

the amount of carbon-dioxide absorbed from the atmosphere. The human factors that emit large 

amounts of greenhouse gases include: industrialization, burning of fossil fuel, urbanization, and 

agriculture. 0n the other hand, human activities include deforestation and alterations in land 

use. Human factors have been proven to be responsible for the on-going climate change (Ozor, 

2009). 

The emitted greenhouse gases are carbon -dioxide (CO2), methane (CH4), nitrious oxide 

(N20), and chlorofluorocarbons (CFCS). carbondioxide currently contributes the highest rate of 

the greenhouse gases followed by methane and nitrous oxide. While a molecule of 

carbondioxide would cause damage to stratospheric ozone layer just for a few years, other 
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green house gases would cause ozone layer damage for between decades to thousands of years 

(Odjugo, 2010a). The increased burning of fossil fuels and destruction of natural ecosystems 

which were intensified after the industrial revolution are major drivers of on-going climate 

change (Costellos et al., 2009). 

 
2.2.3   Effects of climate change on agriculture and food security 

The overall effects of global climate change are generally negative, with the developing and 

the poorer nations being the worst hit. The water regime may be affected by changes in seasonal 

precipitation. Too much precipitation can cause disease infestation in crops while too little can be 

detrimental to crop yield leading to decline in agricultural productivity (IPCC, 2007). Agricultural 

sector, especially, food production appears to be more affected than other sectors of the economy. 

Since food production will be affected globally, food security and the attainment of the United 

Nations (UN) Millennium Development Goals would be threatened because global agriculture will 

be under intense pressure to provide food for the world teeming population from the limited and 

often degraded soil and water resources that have been predicted to be stressed ( IPCC, 2007, 

Okoruwa, 2010). Climate change has physiological effects on crop growth and yield. Soil moisture 

reduces when temperature is high, leading to death of some crops and sometimes total crop failure, 

stunted growth, increase in pests and diseases of crops, destruction of field crops by heavy wind 

and losses of root crops before harvest (Obeta, 2009; Khanal, 2009). The effects of climate change 

on crop production also include: high cost of production, loss of land due to flooding, soil erosion, 

high seed rate and low income level (Olayemi, 2012). 

It is clear that climate change will in many parts of the world adversely affect 

socioeconomic sector, including water resources, agriculture, forestry and fisheries with 

developing countries being the most vulnerable. A decrease of 30 percent in world food 

production due to the effects of climate change in agriculture is generally predicted (IPCC, 

2007). All aspects of food security are potentially affected by climate change, including food 

access, utilization and price stability (IPCC, 2014).                                        
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2.3 Concept of vulnerability 

Vulnerability is a central concept in climate change research and policy. Recently, 

policy interest in vulnerability research has increased particularly now that climate change 

impacts are being observed (IPCC, 2007). A number of climate change impact studies have 

been carried out on specific sectors in many countries on most vulnerable sectors such as water 

resources, agriculture, health, coastal zones and forestry, using impact models (Odjugo, 2010a). 

Vulnerability is the degree to which a system is susceptible to or unable to adapt to the 

adverse effects of climate change including climate change (IPCC, 2001a). It is a physical risk 

and a social response within a defined geographic territory and it is a function of the character, 

magnitude and rate of climate variation to which a system is exposed, its sensitivity and its 

adaptive capacity (McCarthy et al., 2001). Sensitivity is the degree to which a system will be 

affected by, or responsive to climate stimulus (Smit et al., 2000).  Adaptive capacity is defined 

as the potential or capability of a system to adjust to climate change including climate 

variability and extremes, to moderate potential damages to take advantage of opportunities or 

to adapt with consequences (Smit and Pilitosova, 2001). Countries, regions, economic sectors 

and social groups differ in their degree of vulnerability to climate change. This is partly due to 

the fact that changes in temperature and precipitation will occur unevenly and that climate 

change impacts will be unevenly distributed around the globe. It is also due to the fact that 

resources and wealth are distributed unevenly. It is also recognized that even within regions, 

impacts, adaptive capacity and vulnerability will vary (IPCC, 2001b). Vulnerability is 

contingent on estimates of the potential climate change and adaptive response. The level of 

vulnerability is determined by the adverse consequences that remain after the process of 

adaptation has taken place. It could be pre-adaptation vulnerability or post adaptation 

vulnerability (Smit et al., 2000). 
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2.3.1 Vulnerability of agricultural sector 

Africa is generally acknowledged to be the continent most vulnerable to climate 

variability. Climate change studies indicate that Africa’s agriculture is negatively affected by 

climate change (McCarthy et al., 2001). Agriculture and food security are at stake, over 95 

percent of Africa’s agriculture is rain fed. Agricultural production, including access to food, in 

many African countries and sub-regions is projected to be severely compromised. The area 

suitable for agriculture, the length of growing seasons and yield potential are expected to 

decrease, yields from rain fed agriculture could be reduced to 50 percent by 2020 (IPCC, 

2001a). Nigeria like all the countries of sub-Saharan Africa is highly vulnerable to the impacts 

of climate change (Nwaobiala and Nottidge, 2013). This is because agricultural production in 

Nigeria is dependent on weather and climate (Ozor, 2010). The patterns of climate change have 

both positive and negative impacts on agriculture. Rises in temperature for example helps to 

grow crops in high altitude areas and towards poles. In these areas, increase in temperature 

extend the length of the potential growing season allowing early planting, early harvesting and 

opening the possibility of completing two crop cycles within same season. 

The warmer conditions support the process of natural decomposition of organic matter 

and contribute to the nutrient uptake mechanisms. The process of nitrogen fixation, associated 

with greater root development is also predicated to increase in warmer conditions and with 

higher carbondioxide. The increased carbondioxide level leads to a positive growth of crops, 

but when temperature exceed the optimal level for biological process, crops often respond 

negatively with a steep drop in net growth and yield (Khanal, 2009).  Climate change without 

adaptation, will increase vulnerability and economic losses, but with adaptation, the effects of 

climate change are reduced (IPCC, 2001b). 
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2.4  Concept of adaptation to climate change 

Adaptation is considered as an important response option or strategy. No matter how 

robust mitigation measures are, a certain degree of climate change is inevitable due to historical 

emissions. Even with reductions in greenhouse gas (GHGs) emissions, global temperatures are 

expected to increase, other changes in climate, including extremes are likely and sea level will 

continue to rise. While the effects of mitigation may take several decades to manifest, most 

adaptation strategies take effect almost immediately (IPCC, 2001a). Adaptation is a necessary 

and fundamental element of climate policy (IPCC, 2007). Adaptation occurs at two main 

scales: the farm level that focuses on micro-analysis of farmer decision making and the national 

level or macro-level that is concerned about agriculture at the national and regional scales and 

its’ relationship with domestic and international policy (Bradshaw et al., 2004). 

Adaptation can be short/long term, localized or widespread, it can occur locally through to 

global levels by individuals or collectively, on micro through to long time scales. It can be reactive 

or anticipatory, private or public, planned or spontaneous (IPCC, 2001b). Adaptation to climate 

change refers to any adjustment that occurs naturally within ecosystems or in human systems in 

response to climate change that either moderates harm or exploits beneficial opportunities in 

response to actual or expected climate related environmental changes (IPCC, 2007). Adaptation 

strategies in the agricultural sector involve two types of modifications in production systems. The 

first is increased diversification that involves engaging in production activities that are drought 

tolerant and/or resistant to temperature stresses. Next are activities that make efficient use and take 

full advantages of the prevailing water and temperature conditions, among other factors. Crop 

diversification can serve as insurance against rainfall variability as different crops are affected 

differently by climate events (Adger et al., 2003). The second strategy focuses on crop management 

practice geared towards ensuring that critical conditions do not coincide with very harsh climatic 

condition such as mid-season drought. Crop management practices that can be used include: 

modifying planting and harvesting dates (Mohammed et.al., 2014). 
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2.4.1  Characteristics of adaptation 

(a) Intent and purposefulness 

Intent and purposefulness differentiate between adaptations that are undertaken 

spontaneously or autonomously, as a regular part of on-going management from those that are 

consciously and specifically planned in light of a climate-related risks (Bryant et al., 2000; 

Smit et al., 2000). Within socio-economic systems, public sector adaptations are usually 

consciously planned strategies, such as investments in governments programmes, but private 

sector and individual adaptations can be autonomous, planned or a combination  of the two. For 

example, the decisions of a producer who, over many years, gradually phases out one crop 

variety in favour of another that seems to do better in the climatic condition, this might be 

considered spontaneous (Smit & Skinner, 2002). Autonomous or spontaneous adaptations are 

widely interpreted as initiatives by private actors rather than the government, usually triggered 

by market or welfare changes induced by actual or anticipated climate change (Smit et al., 

2000). It could also be described as those that occur naturally without interventions by public 

agencies. This forms the baseline against which the need for planned anticipatory adaptation 

can be evaluated (Smit and Skinner, 2002). They are considered to be those that take place in 

reaction to climate stimuli (after manifestation of initial impact), that is as a matter of course 

without the intervention of any public agency (IPCC, 2001a). Autonomous or spontaneous 

adaptations are ongoing implementation of existing knowledge and technology in response to 

the changes in climate experienced (Easterling et.al.,2007). 

Planned adaptations can be either reactive or anticipatory (undertaken before impacts 

are apparent). It is often interpreted as the result of a deliberate policy decision on the part of a 

public agency, based on an awareness that conditions are about to change or have changed and 

that action is required to minimize losses or benefit from opportunities. Planned adaptations are 

called intervention strategies (Smit et al., 2000). Planned adaptation is the increase in adaptive 
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capacity, by mobilizing institutions and policies to establish or strengthen conditions that are 

favorable to effective adaptation and investment in new technologies and infrastructure 

(Easterling et al., 2007). 

 
(b) Timing and duration 

Timing of adaptation differentiates responses that are anticipatory (proactive), 

concurrent (during), or responsive (reactive). For example, a producer who has experienced 

several droughts over recent years, and expects drought frequency to remain similar or increase 

in the future, may adjust certain production practices or financial arrangements to manage 

drought risks (Smit and Skinner, 2002). The timing distinction is both a reactive and proactive 

adaptation. Duration of adaptation distinguishes responses according to the time frame over 

which they apply, such as tactical (short-term) versus strategic (longer-term) (IPCC, 2001a). 

In agriculture, tactical adaptations might include adjustments made within a season that 

involve dealing with a climatic condition, such as drought, in the short-term. Tactical 

adaptations might include use of improved crop varieties, changes in planting date and 

harvesting dates or taking out a bank loan. Strategic adaptation refers to structural changes in 

the farm operation or changes in enterprises or management that would apply for a subsequent 

season, or a longer term (Smit & Skinner, 2002). 

(c) Scale and responsibility 

Adaptations can be distinguished according to the scale at which they occur and the 

agent responsible for their development and employment. In agriculture, adaptations occur at a 

variety of temporal and spatial scales, including plant, plot, field, farm, regional or national 

scales, and economic sector or across a social structure.   At the same time, responsibility can 

be differentiated among the various actors that undertake or facilitate adaptation in agriculture 

including individual producers (farmers), agri-business (private industries), and governments 

(public agencies) (Smit et al., 2000). 
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(d) Form 

Adaptation in agriculture occurs via a variety of processes and can take many different 

forms at any given scale or with respect to any stakeholder. This could be according to 

economic adaptation which involves the processing of crops to avoid post-harvest losses and 

changing from farming to other occupations. Institutional adaptation that involves awareness of 

climate change through weather forecast. Agronomic adaptation that involves adjusting of 

farming operations, changes in planting and harvesting time, mulching, intercropping (Ozor, et 

al., 2012). 

 

2.4.2 Types of adaptation strategies to climate change in agriculture 

Agricultural adaptation strategies are grouped into four main categories they include-. 

Farm production practices adaptation strategies, technological development adaptation 

strategies, farm financial management adaptation strategies and government programs and 

insurance adaptation strategies. 
 

(a) Farm production practices adaptation strategies 

Farm production practices involve changes in farm operational practices, which may be 

stimulated or informed by government and private actors. Farm production adaptations include- 

farm level decisions with respect to farm production, land use, land topography, irrigation, and 

the timing of operations.  Changing farm production activities have the potential to reduce 

exposure to climate related risks and increase the flexibility of farm production to changing 

climatic conditions (Smit and Skinner, 2002).  Use of improved varieties of crops: developing 

and using new varieties/species  are important for climate adaptation and improving adoption 

and dissemination of short-duration crop varieties can enhance the ability of farmers to adjust 

to variable climatic conditions  ((Onyekuru et al. 2011).  Use of integrated pests and diseases 

management, they are major threat to good harvests even when climate is not limiting. Early 

detection of invasion by pest is critical to managing them. There are biological, mechanical and 

chemical methods of controlling pests and diseases. The biological method, if carefully 
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selected, is generally more effective (Iyaba and Anyanwu, 2012). Farm production practices 

adaptation strategies could include: 

Diversification of crop, changes in the intensity of production, changes in the land use 

practices which involve altering the location of crop (i.e. land fragmentation, implementation 

and intensification of irrigation practices; this type of adaptation will increase moisture 

retention in light of decreasing precipitation and increasing evaporation, and more frequent 

droughts. Irrigation practices could improve farm productivity and enable diversification of 

production in the light of climate-related changes (i.e. switching to crops that would otherwise 

not thrive in dry season agriculture (Coster and Adeoti, 2015).  Changes in the timing of 

farming operation, altering the intensity of chemical (i.e. fertilizers and pesticides), rotating or 

shifting production between crops and livestock and shifting production away from marginal 

areas has the potential to reduce soil erosion and improve moisture and nutrient retention. 

(Onubuogu et al., 2014). The conservation of moisture and nutrients in light of more frequent 

droughts can also be improved through the use of alternative fallow and tillage practices 

(Ikheloa et al., 2013).  Changing tillage operations involves minimum tillage operations, full 

tillage operations and digging ridges across slopes in the farm against erosion (Oluwatusin, 

2014). 

 The sustainable land management practices such as mulching/cover cropping, crop 

rotation, intercropping, mixed cropping, minimum tillage, agro –forestry, contouring and 

terracing (Nnadi et al., 2012).  Changes in the timing of farming operations involve production 

decisions, such as planting, spraying and harvesting, to take advantage of the changing duration 

of growing seasons and associated changes in temperature and moisture. This type of 

adaptation includes the scheduling of crop activities such as chemical inputs, mulching, 

planting, and tillage (Anyoha et al., 2013). Changing the timing of these farm practices has the 

potential to maximize farm productivity during the growing season and to reduce losses 

associated with heat stresses and moisture deficiencies (Obayelu et al., 2014). 
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(b) Technological development adaptation strategies 

Technological adaptations are developed through research programs undertaken or 

sponsored by federal and provincial governments, and through research and development 

programs of private sector industries (Smit & Skinner, 2002). Technological adaptation 

strategies have been developed to increase the tolerance and suitability of plants to temperature, 

moisture and other relevant climatic conditions including, crop development including- types, 

cultivars and hybrids, weather and climate information systems – development of early warning 

systems that provide daily weather predications and seasonal forecast. A major factor in crop 

failure is poor weather information dissemination in the area. Farmers usually rush to plant 

their crops with the first rains which may not necessarily signal the actual onset of the growing 

season. Better weather forecasting skills and information sharing is needed to assist farmers in 

this respect, resource management-at the regional scale involving public agencies, development 

or modification of irrigation systems, farm-level resource management innovations include- 

mechanical innovations such as development of integrated drainage systems, land contouring, 

alternative tillage systems to address the risk of moisture deficiencies and other relevant 

climatic conditions. 

 
(c) Farm financial management adaptation strategies 

Farm financial adaptation strategies are farm-level responses based on the use of farm 

income strategies (both government supported and private) to reduce the risk of climate-related 

income loss. As a result, government agricultural support and incentive programmes often 

influence farm financial management decisions. Farm financial adaptations involve farm-level 

decisions with respect to crop insurance: it reduces income loss as a result of reduced crop 

yields from droughts, floods and other climate-related events. Insurance entails financial 

decision-making aimed at stabilizing income from crop production in light of climate change 

risks. This type of adaptation includes participation in established federal and provincial 
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subsidized crop insurance programmes such as crop share, income stabilization programmes,      

diversification of income sources including off-farm employment which has the potential to 

reduce vulnerability to climate related income losses (Smit & Skinner, 2002). Vulnerability to 

climate change is influenced by high level of poverty which is associated with limited 

strategies for adapting to economic shocks. This can be reduced by diversifying livelihoods. 

Farmers can combine crop production and livestock production such as chickens, rabbits, pigs 

and goats in an integrated manner to enhance their income. They can engage in these activities 

particularly during raining season when most of their farm lands are flooded (Nigerian 

Environmental Study Team, 2004). 

 
(d) Government programmes and insurance adaptation strategies 

Government programmes and insurance are institutional responses to the economic 

risks associated with climate change and have the potential to influence farm-level risk 

management strategies. These include: government agricultural subsidy and support 

programmes (to decrease the risk of climate-related income loss, and spread exposure to 

climate-related risks), private insurance (to decrease the risk of climate-related income loss, 

and spread exposure to climate-related risks privately) and resource management programmes 

(to influence resource management in light of changing climate conditions), agricultural 

subsidy and support programmes provide compensation for disaster-related income loss 

independent of the support provided by established crop insurance, income stabilization and 

farm production subsidy, support and incentive programs. All of these programmes greatly 

influence farm-level production and management (Smit et al., 2000). The development of 

private insurance represents an adaptation to climate-related risks that is primarily the 

responsibility of the financial service sector, which is generally influenced by government 

programmes. This involves the development of insurance schemes by private companies to 
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address crop and property damage from such climate-related hazards as droughts, floods and 

other climate-related events (Smit and Skinner 2002). 

 
2.4.3  Adaptation Strategies to climate change used by farmers’ in Nigeria 

Farmers have taken adaptive measures against climate change which include: 

mixed/multi-cropping, changes in land-use practices, increased use of irrigation, mixed 

farming, changes in time of planting, terrace/contour construction, use of improved seed 

varieties, change from farming to non-farming, changes in use of chemicals and fertilizers, 

prayer or ritual offering (Coster and Adeoti, 2015). Adaptation options by farmers include: use 

of disease resistant crop varieties, afro-forestry, adjustment in planting dates and harvesting 

dates, diversification of livelihood, mulching, planting of trees, mixed farming, intercropping 

(Onubuogu et al., 2014; Obayelu et al., 2014). Others include land and water management 

practices, sought off farm employment, insurance (Oluwatusin, 2014). The adaptation 

strategies adopted to combat the effects of climate change by farmers include: tree planting, 

cultivation of early maturing crops, mixed farming use of improved crop varieties, use of pest 

and disease resistant varieties, increased use of family labour, engagement in 

complementary/diverse livelihoods, cover cropping, changes in planting and harvesting dates, 

irrigation practices, crop rotation and river side/bank activation (Anyoha et al., 2013). The 

adaptation strategies used by farmers can be grouped into the following; crop diversification, 

changes in planting and harvesting dates, changes in use of chemicals, soil conservation 

measures and other adaptation strategies. 

Crop diversification involves planting different crops in order to avoid the possibility of 

total crop failure. Adjusting both the planting and harvesting dates of crops was used by 

farmers as a way of taking advantage of favorable weather condition as the climate changes. It 

enables the farmer to plant and harvest either earlier or later than the usual pattern. The soil 

conservation measures used include; those of reducing use of heavy machinery, crop rotation 
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cautious use of fertilizers, mixed farming, irrigation, mulching and planting of trees. Planting of 

trees was used to reduce both wind and water erosion. Other adaptation measures include: bush 

fallowing, migration, praying and fasting (Ikheloa et al, 2013). Adaptation strategies involves 

sustainable land management practices such as mulching/cover crop, crop rotation, 

intercropping, mixed cropping, minimum tillage, agro-forestry, terracing and contour ridging. 

The benefit of land management include protection of soil by crop residue, increases crop 

yields/food product, assurance of food securing, preserves soil moisture, improvement of  soil 

properties/structure, improvement on the capillary action of water in soil, increased action of 

soil microbial activity, aiding soil aeration, mitigation of soil degradation, land management 

also helps reconstitute carbon pool in soils, reduces atmospheric carbon dioxide, reduces risk of 

crop failure, produce crops that adapt to harsh weather and valorization of indigenous 

knowledge (Nnadi et al., 2012). Improving crop varieties, crop rotation, reduced use of fallow 

land, minimum tillage, cover cropping, all increase carbon storage (Smit et al., 2009). The 

longer a response time is to a change especially in the case of proactive adaptation, the 

emphasis will be on introducing mechanical innovations such as contouring, terracing and 

minimum tillage (Smit and Skinner, 2002) 

 
2.4.4  Extension services strategies in adaptation to climate change in Nigeria 

Agricultural extension is a series of embedded communicative interventions and 

educational programmes that could assist farmers in reducing the effects of climate change 

(Leeuwis 2006). It has been observed that agricultural extension is involved in public 

information and educational programmes that could assist farmers in reducing the effects of 

climate change (Ozor and Nnaji 2011). Such involvements include: awareness creation, 

building resilience capacities among vulnerable individuals and communities.  The definition 

confers on agricultural extension the responsibility to accommodate the issues of climate 
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change in its duties (Ozor, 2009). Four key roles have been proposed for agricultural extension 

in agricultural adaptation to climate change namely: 

i.    Dissemination of technologies and management information. 

ii Capacity development of agricultural producers for more successful management of the 

farm. 

iii.  Facilitating and implementing policies and programmes. 

iv.  Feedback role to government and other interested agencies on climate change issues. 

Others roles include : use of demonstration methods in teaching farmers the strategies used to 

adapt to the effects of climate change, use of farmer to farmer extension strategies to promote 

awareness and adoption of best practices on climate change, organizing seminars, workshops, 

field days to sensitize farmers and the public on climate change issues, use of information 

technologies (ICTs) such as the internet, radio, television, sms, posters e.t.c, to create 

awareness on climate change and use of farmer field schools (FFS) to promote faster learning 

by farmers on the strategies used to adapt to the effects of climate change (Ayanwuyi, 2013). In  

order to sustain the agricultural sector that plays pivotal roles in human existence in terms of 

the provision of food fibre, fuel and income, strategies of change need to be urgently initiated 

to adapt to the changing climate, this require changes in knowledge, attitudes and skills of the 

people and agricultural extension can bring this change (0sman-Elasha ,2007). The Nigerian 

extension service is bedeviled by several problems as identified by Agbamu, (2005). These 

include: poor funding, poor logistic support for field staff, the use of poorly trained personnel at 

local level, ineffective agricultural research extension linkages, insufficient and inappropriate 

agricultural technologies for farmers and lack of clientele participation in program 

development, irregular evaluation of extension programmes and policy. 
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2.4.5 Food security: Implication for Agricultural extension practice in Nigeria  

Agricultural extension evolved as a result of the pressing need to attend to the 

information needs of the farmers. Agricultural extension has the mandate of transforming rural 

communities and farmers through dissemination of information that will improve or change 

their standard of living. With the emerging significant threat posed by climate change the 

agricultural extension system in the country will need to address the following issues in order 

to overcome the militating effects of climate change. 

First is the issue of creating awareness on issues of climate change, its effects and adaptation 

strategies available to farmers. Studies have shown that the level of awareness on issues of 

climate change is still low ( Nzeh and Eboh, 2010). 

There is a need for massive awareness to be created in all regions of the country on issues 

concerning climate change. This will in no small measure help farmers to be alert as well as 

equip themselves to combat issues of climate change. This calls for a review of the 

communication system in the agricultural system. 

Secondly, extension agents, policy makers and researchers in trying to get farmers to adapt to 

climate change should always involve the farmers and learn from the adaptation measures they 

are already practicing. This will in no doubt make the adaptation process crisis free for farmers.  

Thirdly, there is a need for change and expansion in the capacity and role of extension agents. 

Extension agents as well as the entire staff of extension service need to be trained on issues of 

climate change. This will help them acquire the needed knowledge that will enable them help 

farmers and rural people to adapt to the variations in climate. In-depth knowledge of climate 

change, its effect and adaptation strategies relevant and available for farmers and rural people 

to adapt to the changing climate situation. 

Fourthly, the curriculum of the agricultural students in tertiary institutions needs to be re-

visited and expanded to accommodate issues of climate change. Also research processes and 

agenda should be influenced to address climate change adaptation and mitigation. The threat 
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posed by climate change if neglected will no doubt render the goal of achieving stable cassava 

production in the country unattainable. 

Finally, there is a need to encourage creation of linkages and development of partnerships 

between the government and other actors in climate change issues especially in agriculture and 

if properly channeled will result in greater production. All these amongst other factors if 

neglected will surely make the efforts of agricultural extension practice to bring about food 

security a mirage, as the threat and risk posed by climate change will affect the yield and 

overall productivity of cassava farmers ( Ifeanyi-Obi et al., 2012).  

 

2.5  Innovation diffusion theory 

An innovation is an idea, practice or object that is perceived as new by an individual 

Innovation is any new knowledge introduced into and utilized in an economic or social activity. 

Innovation may be by an individual or by a group (Roger, 2003). Diffusion is a process by which 

an innovation is communicated through certain channels over time among the members of a social 

system (Rogers and Shoemaker, 1983). Innovation is an idea or practice that is perceived to be new 

by individual. The theory contends that access to information about an innovation is the key factor 

determining adoption decision. The innovation – decision process is an information seeking and 

information processing activity, where an individual is motivated to reduce uncertainty about the 

advantages and disadvantages of an innovation. The innovation-decision process involves five 

steps: (1) Knowledge, (2) persuasion (3) decision, (4) implementation and (5) confirmation. 

 

(1) The knowledge Stage 

The innovation decision process starts with the knowledge stage. In this step, an individual 

learns about the existence of innovation and seeks information about the innovation. What, Who, 

How and Why are the critical questions in the knowledge phase. During this stage, the individual 

attempts to determine what the innovation is and how and why it works (Rogers, 2003). The 

questions from three types of knowledge (1) awareness knowledge (2) how to knowledge and (3) 

principle knowledge. 
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(a) Awareness knowledge: Awareness knowledge represents the knowledge of the 

innovation’s existence. This type of knowledge can motivate the individual to learn more 

about the innovation and eventually to adopt it. Also, it may encourage an individual to 

learn about other two types of knowledge. 

(b) How to knowledge: it contains information about how to use an innovation correctly. To 

increase the adoption chance of an innovation, an individual should have a sufficient level 

of how to knowledge prior to the trial of the innovation. Thus, this knowledge becomes 

more critical for relatively complex innovation. 

(c) Principle Knowledge: The last knowledge type is principle knowledge. This knowledge 

includes, the functioning principles describing how and why an innovation works. An 

innovation can be adopted without this knowledge, but the misuse of the innovation may 

cause its discontinuance. 

(2) The Persuasion Stage 

The persuasion step occurs when the individual has a negative or positive attitude; 

innovation does not always lead directly or indirectly to an adoption or rejection. The 

individual shapes his or her attitude after he or she knows about the innovation, so the 

persuasion stage follows the knowledge stage in the innovation decision process. While the 

knowledge stage is more cognitive (or knowing) centered, the persuasion stage is more 

affective (or feeling) centered. The degree of uncertainty about the innovation’s functioning 

and the social reinforcement from others (colleagues and peers) affect the individual’s opinions 

and beliefs about the innovation. While information about an innovation is usually available 

from outside experts and scientific evaluations, people usually seek it from trusted friends and 

colleagues whose subjective opinions of a new innovation are most convincing (Farauta et al. 

2011). 
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(3) The Decision Stage 

At the decision stage in the innovation decision process the individual chooses to adopt 

or reject the innovation while adoption refers to full use of an innovation as the best course of 

action available. Rejection means not to adopt an innovation. If an innovation has a partial trial 

basis, it is usually adopted more quickly, since most people first, want to try the innovation on 

their own situation and then come to an adoption decision. There are two types of rejection; 

active rejection and passive rejection. In an active, rejection situation, an individual tries an 

innovation and thinks about adopting it, but later he or she decides not to adopt it. A 

discontinuance decision, which is to reject an innovation after adopting it earlier, may be 

considered as an active type of rejection. In a passive rejection (or non-adoption) position, the 

individual does not think about adopting the innovation at all. 

 

(4) Implementation stage 

At the implementation stage, an innovation is put into practice. However, an innovation 

brings the newness in which some degree of uncertainty is involved in diffusion. Uncertainty 

about the outcomes of the innovation still can be a problem at this stage. Thus, the implementer 

may need technical assistance from change agents and others to reduce the degree of 

uncertainty about the consequences. Reinvention usually happens at the implementation stage, 

so it is the degree to which an innovation is changed or modified by a user in the process of its 

adoption. 

 

(5) Confirmation stage 

The innovation decision already has been made but at confirmation stage the individual 

looks for support for his or her decision. This decision can be reversed if the individual is 

exposed to conflicting messages about the innovation. However, the individual tends to stay 

away from these messages and seeks supportive messages that confirm his or her decision. 

Thus, attitudes become more crucial at the confirmation stage. Depending on the support for 

adoption of the innovation attitude of the individual, later adoption or discontinuance happens 
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during this stage. Discontinuance may occur during this stage in two ways. First, the individual 

rejects the innovation to adopt a better innovation replacing it. This type of discontinuance 

decision is called replacement discontinuance. The other type of discontinuance decision is 

disenchantment discontinuance. In the latter, the individual rejects the innovation because he or 

she is not satisfied with its performance. Another reason for this type of discontinuance 

decision may be that the innovation does not meet the needs of the individual. So, it does not 

provide a perceived relative advantage, which is the first attribute of innovation and affects the 

rate of adoption (Rogers, 2003). In studying the way which farmers come to adopt new 

technologies, five groups were identified in the adoption process. These people make up the 

population of innovation adapters which is known as categories of innovativeness. Adoption 

could be described as conscious decision to implement a new practice or apply a new 

technology on a continuous basis. It is the process of decision making and change in behavior. 

During this decision making process the intended beneficiaries could reject a change and seek 

to re-establish the previous practice or technology (Oladele, 2005). It has been defined as a 

mental process, which an individual passes through from the time he hears of the new idea and 

the time he finally accepts it. Adoption process is fundamentally a decision making process 

which involves five stages: awareness, interest, evaluation, trial, adoption (Rogers, 2003). 

Adaptation and adoption are two different yet related processes of change. Adaptation is 

the response of economic agents and societies to major environmental changes due to climate 

change while adoption is a change in practice or technology used by economic agents or a 

community (Zilberman et al., 2012). Adoption is part of the innovation process. Once an 

innovation is introduced, raising key questions to who adopts them and when they are adopted. 

Adaptation is a response to climate change and consists of many actions, including adoption. 

Adoption emphasizes on decisions regarding new technologies while adaptation studies 

emphasizes on adoption decisions mostly on existing technologies (Easterling et al. 2007). 
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2.6 Theoretical framework 

This study was based on the theoretical concept of adaptation to climate change. 

Adaptations are changes in private and public decision making in response to long-lasting 

changes. It include, changes in policy making, institutional and technological innovations and 

modification of existing technologies (Zilberman et al., 2012). The theories relevant to this 

study are protection motivation theory and action theory of adaptation.  

(a) Protection motivation theory 

The premise of protection motivation theory is that people are motivated to protect 

themselves from physical, psychological and social threats. Response to a threat is based on 

two cognitive processes (Floyd et. al., 2000). These cognitive processes are fed by information 

from several sources, like information from physical environment, from agents in their social 

network or from experience. 

The first cognitive process is the threat appraisal in which an individual evaluate the 

severity (perceived severity). Someone has to believe that he or she will be exposed to a threat 

and that this threat might cause harm when he does not take any adaptive measures. The second 

cognitive process is the coping appraisal, in the coping appraisal process, a person evaluates the 

ability to cope or adapt with and avert the threat. Without the appraisal of a certain threat, the 

second process of coping appraisal will not be initiated. Someone must believe that adaptation 

strategies will be effective in reducing harm (also called perceived adaptation efficacy and that 

he has the ability and will perform the response (also called perceived self efficacy). A person 

would show adaptive coping behaviour when the risk perception resulting from the threat 

appraisal process and perceived adaptive capacity resulting from the coping appraisal process 

are both high. 

(b) Action theory of adaptation 

The theory sees adaptation as actions. Socio-economic sector such as agriculture involves 

conscious social action and therefore include some forms of autonomous or spontaneous 



 36

adaptation. Adaptations are social response by individual and sets of individuals or organizations, 

directly or indirectly intend to change the way exposure units are affected by stimuli arising from 

climate change (Eisenack and Stecker, 2010). Information provision as an adaptation strategy may 

be motivated by actual or expected increasing frequency and strength of precipitation events which 

represents the stimuli. These changes affect an exposure unit, one or more actors or a social or 

non-human system and motivate adaptation. The social and non-human systems are called 

receptor of adaptation. The receptor can be the exposure unit. An operator is an individual or 

collective actor that takes action whose purpose is adaptation. To implement the adaptation, the 

operator needs resources here called means. These could be access to financial resource, 

knowledge or availability of information. Action is further shaped by constraints and resources 

that cannot be controlled by the operator. The primary means employed by the operators is the 

information that is provided by the receptor. 

2.7 Conceptual framework 

The conceptual framework dwelt on cassava farmers’ adaptation strategies to climate 

change and it is influenced by several factors. Adapting the foregoing theoretical concept, five 

boxes A, B, C, D and E are used in explaining the nexus involved in this study as shown in fig. 

2.1. Box C, is the cassava farmers adaptation strategies to climate change and it is influenced 

by their socioeconomic characteristics such as age, sex, marital status, educational level, 

household size, member of social organization, annual farm income, and extension visits box 

A. Box D is  the outcome or the benefits of adaptation. Box E, is the constraints that would 

affect box C and lead to Box B, which is the perceived effects of climate change. The 

implication of the entire chat to this study is that adaptation is a systematic process which 

involves a lot of stages and activities. However, it shows that farmers go through several 

processes in order to come up with strategies for adaptation. Therefore any effort towards 

adaptation should consider these inter linked stages. The relationship within the variables is 

expressed in the schema. 
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Figure 2.1: A Schema illustrating cassava farmers’ adaptation strategies to climate change. 

Source: adapted from Smit et.al., (2000). 

 

 

 

       Outcome of adaptation (Benefits) 

 Increased crop yield 

 Improves soil texture and structure  

 Assurance of food security  

 Preservation of soil moisture  

 Mitigation of soil degradation. 

 Increased action of soil microbial 
activity    

 Helps reconstitute carbon pool in the 
soil  

 Age  Sex 

 Marital status  

 Educational status  

 Farming experience 

 Household  size  

 Farm size 

 Nature of farming  

 Membership of social organization  

 Source of credit  

 Annual farm income  

 Distance of farm land to home  

 Number of extension visits.    

 

Adaptation Strategies  

  Mulching/cover cropping, Crop 
rotation                           

 Mixed cropping.                               

 Use of pest and resistant varieties.  

 Intensive use of organic manure.  

 Use of irrigation  

 Diversification of livelihood. 
. 

  

 

Independent variables  

Socio-economic 
characteristics 

B Perceived effects of climate 
change  
 Increased temperature  
 Poor yield  
 Increased rainfall  
 Increased weed growth  
 Increased relative humidity  
 Soil fertility depletion  
 Increased sunshine  
 Reduction in soil moisture  
 Prolonged drought 

 

Dependent variables   

     E Constraints to adaptation 
 

 Inadequate availability of climate 
change information 

 Scarcity of improved cassava varieties 

  Inadequate early warning information 

  Inadequate information on different 
adaptation strategies 

 Inadequate credit 
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CHAPTER THREE 

 

METHODOLOGY 

 
3.1    Description of study area 

The study was conducted in Abia State, Nigeria. The state is located east of Imo state 

and shares common boundaries with Anambra, Enugu and Ebonyi states in the North West and 

North East respectively. On the East and South East, it is bounded by Cross River and Akwa 

Ibom states and Rivers state on the South. Abia State lies between latitudes 40741 and 60121 

North and longitudes 70231 and 8021 East of the Green which meridian in the south eastern part 

of Nigeria. The land area is 490,000 hectares and a population of 4,368,420 and an annual 

growth rate of 2.7 percent (National Population Commission, 2012). The mean annual rainfall 

in the state ranges between 2000mm-2500mm while the mean annual temperature, is estimated 

at between 270C and 310C with a relative humidity of about 85 percent during the rainy season 

and 35 percent and 45.1 percent during the dry season (Nigerian Meteorological Agency, 

2009). 

The people are predominantly Igbos and Christians. Subsistence farming is prevalent 

and about 70 percent of the population are engaged in agriculture. The State has two seasons in 

a year, the rainy and dry seasons. Farming in the state is determined by the seasonal 

distribution of rainfall (Abia State Government, 1992). The state comprises of three agricultural 

zones namely: Abia North (Ohafia), Abia South (Aba) and Abia Central (Umuahia). The state 

is made up of 17 local Government Area (LGAs). In Ohafia zone, there are five local 

government areas namely: Isuikwuato, Ohafia, Bende, Arochukwu, and Umunneochi. In Aba 

zone, there are seven local government areas namely: Aba North, Aba South, Obingwa, Ukwa 

East, Ukwa West, Osisioma Sand Ugwunagbo. In Umuahia zone, there are five local 

government areas namely; Umuahia North, Umuahia-South, Ikwuano, Isiala Ngwa North, and 

Isiala Ngwa South. The extension delivery system of Abia Agricultural Development 
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Programme (ADP) has extension personnel, three zonal extension officers (ZEO), 24 block 

extension supervisors (BES), 14 block extension agents (BEAs), and 192 extension agents 

(EAs). They all spread across the three agricultural zones (Agricultural Development 

Programme (ADP) Newsletter, 2009). The three zones of Abia Agricultural Development 

Programmes (ADP) have 153,000 farm families. These zones are divided into twenty-four (24) 

blocks. In each block, there are eight (8) cells or circles and eight (8) sub-circles making a total 

of 192 circles and 1536 sub-circles and (Abia State Agricultural Development Programme 

Report, 2005). The main food crops grown are cassava, yam, rice, cocoyam and maize while 

the cash crops include:- oil palm, rubber, cocoa, bananas and various types of fruits. 

  

3.2 Sample and sampling technique 

The population of the study consisted of all cassava farmers within the three agricultural 

zones of Abia State viz; Ohafia zone, Aba zone,  Umuahia zone to ensure adequate spread. 

A multi-stage sampling technique was used in selecting the respondents, bearing in mind the 

agricultural delineation of the study areas into zones, blocks, cells and sub-circles. The sample 

frame for the study was obtained from the Abia State Agricultural Development Programme 

(ADP).  The first stage involved purposive sampling of two blocks from each agricultural zone 

where cassava is predominantly grown using cassava production record from the Abia State 

Agricultural Development Programme. Aba zone (Obingwa and Ugwunagbo), Ohafia zone 

(Umunneochi and Ohafia), Umuahia (Ikwuano and Umuahia- South). This gave a total of six 

blocks. The second stage involved simple random selection of four circles from each block.  

This gave a total of 24 circles. Considering the uneven distribution of the sub-circles, in the 

third stage, proportionate sampling technique was used in selecting 23 sub-circles at 15 percent 

proportion. Stage four also involved simple random selection of 10 cassava farmers from each 

sub-circle to give a total sample size of 230 cassava farmers as shown in table 3.1 
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Table 3.1 Sampling procedure and sample size  
 

 

Zones      No of blocks      No of circles      No of sub-circles    15% sub-    No of cassava           Total 
                 selected             selected                                                circles           farmers selected 
                                           (4 per block)         
Aba             2                       8                        482                    7               10                           70 
Umuahia     2                       8                        535                   8               10                           80 
Ohafia         2                       8                       519                    8              10                           80 

Total           6 blocks           24                     1536                 23              30                          230 
 
Source: Data from the study  
 

3.3     Data collection instrument 

Data were collected from both primary and secondary sources. Primary data were 

obtained from field survey. The major instruments used for data collection were standardized 

questionnaire which was complemented with interview schedule and personal observation to 

ensure detailed information. This was done by the researcher with the help of trained 

enumerators. Before actual data collection began, preliminary field visits were done to the 

selected zones so as to familiarize the researcher with the environment, identify respondents, 

and recruit research assistants. Secondary data were sourced from existing and related literature 

from journals, textbooks, internet, book of proceedings institutional publications and previous 

research reports. 

 

3.4 Standardization of the data collection instrument 

The process of standardization of the data collection instrument involved carrying out 

validity and reliability tests. This was premised on the position that a standardized scale was 

one which is satisfactorily valid. It involves the field testing of a scale or test for the purpose of 

collecting data for measuring validity. The need for standardization is done in order to have a 

standard reference with which further measurements are compared (Fisher and Milfront, 2009). 
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3.4.1 Estimating validity: To ensure that the research instrument measured what it was 

designed to measure, the questionnaire was validated. Validation of instrument can either be an 

assessment of the content of a scale or an assessment of the results obtained by administering a 

scale in comparison with results obtained by administering other scales. Validity can therefore 

be described as the extent to which the results obtained from a data collection instrument 

indicate that the instrument measures what it is intended to measure (Kimberlin and 

Winterstein, 2008).  It is also the adequacy of a research instrument in content, scope, and 

coverage in measuring out what it has set out to measure. Content validity in this context 

therefore sought to determine the relevance and suitability of the items included in the research 

instrument. To ascertain this, the rational judgment procedure was employed in establishing the 

validity of the instrument. In employing the rational judgment, copies of the questionnaires 

were given the supervisors and experts in Department Agricultural Extension of Federal 

University of Technology, Owerri to critically and independently review the items and 

questions for relevance and adequacy in eliciting the needed information, while some were 

reconstructed to elicit the needed responses. The content of the scale represented the subject 

matter under study. 

 

Estimating reliability: Reliability of a measuring instrument is its ability to give 

consistent results. It is a matter of whether a particular research instrument, tool, technique or 

procedure applied repeatedly to the same situation (similar population) at each time or at 

different times will yield same result or similar results. Test re-test method was used as the 

same instrument was administered twice to the respondents within a reasonable interval of time 

(test scores and re-test scores) to determine the reliability of a scale. Thus, the questionnaire 

was administered to 30 respondents that do not constitute part of the study population. After 

one month, the same questionnaire was re-administered to the 30 respondents. The two scores 

were later collated and correlated using Pearson’s Product Moment Correlation (PPMC) model 

to determine the coefficient of correlation between the two responses. The value of the 
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correlation coefficient (R) was 0.92, 0.88 and 0.84 for the three scales indicating a         

very high correlation between the first and second responses of the interviews using the same 

instrument. This result showed high reliability of the questionnaire. 

The coefficient is a measure of the instruments ability to give consistent results. It may 

be difficult to achieve 100 percent reliability, but the closer the coefficient obtained by 

conducting reliability test is to 100 percent, the better is the scale. Reliability of 0.9 and above 

are therefore, highly desirable for good scales. However, the complexity of a scale (as reflected 

by the component part) gives room for acceptance of coefficients as low as 0.6 (Cangelosi, 

1990). 

 

3.5     Measurement of  variables 

The variables investigated in this study included the following: 

Objective one: To determine the socio-economic characteristics of cassava farmers. 

The variable measured under this objective include: age, sex, marital status, household size, 

farming experience, farm size, educational level, nature of farming, membership of social 

organization, annual farm income, source of credit, number of extension visits. 

These variables were measured as follows: 

i. Age – the respondents indicated their actual ages in years. 

ii. Sex– the respondents indicated whether they were males or females and  their 

 responses were expressed in a dummy, male = 1, otherwise = 0. 

iii. Marital status –  the respondents were asked to indicate whether they were single 

 married, widowed, or separated, their responses were recorded and  assigned values 

 thus: single = 1, married = 2, widowed =3, divorced  = 4. 

iv. Educational level – the respondents were asked to indicate their levels of educational 

 attainment and assigned values thus: No formal education =  1, primary education =2, 

 secondary education = 4, tertiary education = 5. 
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v. Household size – the respondents were asked to indicate the number of people living 

 with them under one roof and feeding from the same pot. 

vi. Types of cropping system– the respondents were asked to indicate whether they were 

 into sole cropping=0, mixed cropping= 1. 

vii. Membership of social organization – the respondents were asked to indicate whether 

 they were Non member=0, member= 1 and their status if yes, ordinary member=1, 

 executive member=2, regular attendant to meetings=3. 

viii. Farming experience – the respondents were asked to state the number of years they had 

 spent in farming. 

ix. Farm size – the respondents were asked to state their actual farm size in plots. 

x. Sources of credit- the respondents were asked to indicate their sources and  assigned 

 values as  Neighbours/Relatives=1, Farmers credit co-operative organization=2, Local 

 money lenders=3, Age grade/Social club=4, Religious organization=5, Local 

 government council=6, Commercial banks=7, Agricultural banks=8.            

xi. Annual farm income – the respondents were asked to state their annual farm income in 

 naira. 

xii. Numbers of extension visits – the respondents were asked to indicate if they have 

 contact, if yes to state the number of extension visits in a month. 

 
Objectives two– to identify cassava farmers’ knowledge of climate change. To achieve this, 

farmers were asked to indicate their knowledge of climate change from a list of observed 

changes provided. 

 
Objectives three: to determine the sources of information on adaptation strategies to climate 

change. To achieve this, farmers were asked to indicate their sources from a list of information 

sources provided. 

Objective four: To identify adaptation strategies to climate change used by respondents. To 

achieve this, the respondents were asked using a three-point Likert-type scale of regularly = 3 , 



 44

occasionally = 2, never = 1 and to indicate the scale that agreed with their opinion. The mean 

computation was achieved and a discriminating index was arrived at by dividing the value of 

the rating scales by the number of scales, thus: (R+O+N)/3 = 3+2+1/3 = 2.0 (discriminating 

index).  Choosing an interval 0.5, upper limit of 2+ 0.5 = 2.5, lower limit = 2- 0.5 = 1.5. 

Decision rule: All items with X > 2.5 were considered ‘regularly’ while X < 2.4 but X > 1.5 

were considered ‘occasionally’ and X < 1.5 were considered ‘never ’ 

Objective five: To analyze cassava farmers’ perceived effects of climate change. To realize 

this, the respondents were asked to indicate their perceived effects of climate change from a 

list of possible effects of climate change obtained from literature and personal observation  

measured on a three point Likert-type  scale of high = 3, moderate = 2, low = 1. 

 

The mean computation will be achieved with the formula:  X= fX/N 
Where; 

     X = the value by which cassava farmers perceived effects of climate change are to be 

judged.            

f = frequency 

 ∑X = sum of the various perceived coefficient obtained. 

 
N= sample size 

Grand mean=     sum of means 
number of items 

                          

Standard deviation=     ∑f(X-X)² 
       N 

A discriminating index was arrived by dividing the sum of the value of the rating scales by the 

number of scales, thus: (H+M+L)/3=( 3+2+1)/3 = 2.0 (discriminating index). Choosing an 

interval 0.5, upper limit of 2+ 0.5 =  2.5, lower limit = 2 - 0.5 = 1.5. 

Decision rule: All items with X >2.5 were considered ‘high’ while X< 2.4 but > 1.5 were 

considered ‘moderate’ and X<1.5 were considered ‘low’ 

 

 

Objective six: To identify constraints which militate against the use of adaptation strategies by 

cassava farmers’ To achieve this, the respondents were asked to indicate from the list of 

possible constraints that militate against the use of adaptation strategies by the farmers using a  
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four point  Likert-type  scale of very serious = 4, moderately serious = 3, less serious  = 2, Not 

serious =1 

 

However, the rating scale were summed up and divided by the number of scales, thus: 

VS + MS + LS + NS/N = 4+3+2+1/4=2.5 (discriminating index). 
      

Decision rule: All items with X > 2.5 were considered ‘serious’ while X < 2.5 were 

considered’ not serious’  
 

3.6 Data analysis 

Data were analyzed using both descriptive and inferential statistical tools. Frequency 

count, percentages were used to analyze objectives 1, 2, and 3. Mean and standard deviation 

were used to analyze objectives 4, 5 and 6 

The hypothesized relationships were established as follows: 

 

Hypothesis 1: 

The significant relationship between cassava farmers’ adaptation strategies to climate 

change and their socio-economic characteristics was established using ordinary least square 

(OLS) multiple regression. This test is represented mathematically: 

Y = f(X1, X2, X3, X4…… X13.e) 

Where y = adaptation strategies (High=3, Medium=2, Low=1) 

X1      = Age (Years) 

X2      = Sex (dummy variable: Male =0, Female = 1) 

X3      = Marital status (Single = 1, married = 2 widowed = 3,    Divorced = 4). 

X4      = Educational level (dummy variable:  educated=1, not educated =0). 

X5     = Household size (number of people living under the same roof and eating from the same  pot). 

X6      = Type of cropping system (dummy variable: sole cropping= 0, mixed cropping= 1. 

X7      = Membership of social organization – Non member =   0, member= 1. 

X8      = Farming experience – Number of years spent in farming 

X9       = Farm size (hectare) 

X10    = Sources of credit – Neighbours/Relatives=1, Farmers credit co-operative organization=2, 

Local money lenders=3, Age grade/Social club=4, Religious organization=5, Local government 

council=6, Commercial banks=7, Agricultural banks=8. 
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X11    = Annual farm income (Naira) 

X12   = Numbers of extension visits/ month 

e     = error term 

Four functional forms of the ordinary least square multiple regression models were tried namely:  

linear, semi-log, double-log and exponential so as to determine the functional form that fits best to 

the data on the basis of having the highest value of the coefficient of multiple 

determination(R2)and highest number of significant variables. 

Hypothesis 2: 

The difference in adaptation strategies to climate change among cassava farmers in the 

three agricultural zones of Abia State was analyzed using Analysis of variance (ANOVA). 

The ANOVA is mathematically expressed thus: 

 

F = MSSB  = SSB (n -k) 
  MSSW                         SSW (k -1) 

 

SSB = Σ n j [(X – X)]2 

SSW =        Σ   Σ   (X i j – X j)2 

        i = 1    j = 1 

Where F = The value by which the statistical mean will be judged. 

SSB= Sum of squared deviations between the mean of cassava farmers’ adaptation strategies to 

climate change in the three agricultural zones of Abia State. 

SSW= sum of squared deviations within the mean of cassava farmers’ adaptation strategies to 

climate change in the three agricultural zones of Abia State. 

X= grand mean of cassava farmers’ adaptation strategies to climate change in the three agricultural 

zones. 

Xij= nth level of cassava farmers’ adaptation strategies to climate change in the three agricultural 

zones j. 

nj= sample size of respondents from agricultural zones j. 

n = number of observations from the three agricultural zones. 

k = number of agricultural zones of the state. 
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CHAPTER FOUR 

 
Results and Discussion 

The results are presented under the following sub- headings: 

1. Socio-economic characteristics of respondents 

2. Knowledge of cassava farmers’ on climate change 

3. Sources of information on adaptation strategies to climate change 

4. Perceived effects of climate change 

5. Adaptation strategies to climate change used by cassava farmers 

6. Constraints that militate against the use of adaptation strategies 

7. Relationship between variables and test of hypotheses 

4.1      Socio-economic Characteristics of respondents 

The socio-economic variables of the respondents examined included: age, sex, 

marital status, educational level, household size, types of cropping systems, 

membership of social organization, farming experience, farm size, sources of credit, 

annual farm income and numbers of extension agent visits. 

4.1.1      Age 

Table 4.1: Distribution of cassava farmers by age 

Age (Years) Frequency Percentage (%)         Mean 

20-30 22 9.6 

31-41 70 30.4 

42-52 

53-63 

64-74 

106 

26 

03 

46.1                       44 years 

11.3                    

2.6 

Total 230 100 

Source: Field survey data, 2016 
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The result of Table 4.1 shows the distribution of cassava farmers by age of which the majority, 

(46.1 percent) fell within the age range 42-52 years, 30.4 percent fell within the age range of 

31-41 years, 11.3 percent, 9.6 percent, and 2.6 percent fell within the age ranges of 53-63 years, 

20-30 years, 64-74 years respectively. The mean age was 44 years. The result shows that the 

cassava farmers were below mid-age and therefore in their active and productive age. Thus, the 

cassava farmers would therefore be expected to show positive disposition in willingness to use 

adaptation strategies.  A larger proportion of the farmers are young and more physically and 

mentally alert in learning new concepts and sustaining its practice. This is a clear indication 

that the farmers are old enough to give reasonable responses on climate change issues 

experienced over the year and some adaptation strategies used. This agrees with the study of 

Enujeke and Ofuoku, (2009), Ayoade, ( 2012), Nwaobiala and Nottidge, ( 2013)  that younger 

farmers are energetic and strong enough to carry out farm operations efficiently and they are 

physically and mentally alert in learning new concepts and they are in their productive age of 

accepting and making farm decisions with regard to adapting with the effects of climate 

change. 
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4.1.2    Sex                                                                     

Table 4.2: Distribution of farmers by sex 

Sex Frequency Percentage  (%) 

Male 110 47.8 

Female 120 52.2 

Total 230 100 

Source: Field survey data, 2016 

The result of Table 4.2, shows the distribution of cassava farmer by sex of which the 

majority (52.2 percent) of cassava farmers were female and 47.8 percent were male. The result 

shows that female cassava farmers dominate cassava farming than the male counterpart. This 

agrees with the study of Nwaobiala, et. al., (2009) and Ebukiba, (2010), that cassava farming is 

dominated by female farmers who are also involved in value addition technologies and men 

have less interest in cassava production. 
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4.1.3 Marital status 

Table 4.3:  Distribution of cassava farmers by marital status 

Marital Status Frequency Percentage (%) 

Single 38 16.5 

Married 158 68.7 

Divorced 11 4.8 

Widowed 23 10.0 

Total 230 100 

 
Source: Field Survey Data, 2016 

The result of Table 4.3 shows the distribution of cassava farmers by marital status of which   

majority (68.7 percent) were married and 16.5 percent were single, 10.0 percent and 4.8 percent 

were widowed and divorced respectively. The result shows that most of the cassava farmers 

were married and are living with their spouses. This also shows that the cassava farmers are 

matured and responsible. They are therefore, likely to embrace technologies meant to raise their 

standard of living such as adaptation strategies to climate change. They are matured with high 

responsibility and expectation to meet up with the household demand (Anyoha et al., 2013) and 

Oluwatusin, (2014). 
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4.1.4 Educational level 

Table 4.4: Distribution of farmers by educational level 

Level of Education Frequency Percentage (%) 

No formal education 11 4.8 

Primary education 

Secondary education 

Tertiary education 

17 

156 

47 

7.4 

67.8 

20.0 

Total 230 100 

 
Source: Field Survey Data, 2016 

The result of Table 4.4 shows the distribution of cassava farmers by educational level of which 

the majority (67.8 percent) had secondary education, 20 percent had tertiary education, 7.4 

percent had primary education and 4.8 percent had no formal education. The result shows that 

cassava farmers were literate. Thus, it would be expected of the cassava farmers to easily 

understand the role these technologies play in their farming activities which might affect their 

willingness to use them.  This agrees with the study of Idrisa et. al., (2010) and (Aduba, et. al 

(2013), Education plays an important role in creating awareness in farming communities, 

because educated people are better equipped to source information, understand the scientific 

and technical nature of modern agriculture. Farmers with high level of literacy tend to be more 

efficient in production and readily accept innovation when compared with the illiterate ones 

that rely on their experience and these could encourage them to adapt with changes in climatic 

conditions. 

 

 

 

 

 



 52

4.1.5 Household size 

Table 4.5: Distribution of cassava farmers by household size 

Household size Frequency Percentage  (%)           Mean 

1-4 72 31.3 

5-8 128 55.7                         6 persons 

9-12 29 12.6 

13- 16 01 0.4 

Total 230 100 

 
Source: Field Survey Data, 2016 

The result of Table 4.5 shows the distribution of cassava farmers by household size of which 

more than half (55.7 percent) had a household size of 5-8 persons, 31.3 percent had a 

household size of 1-4 persons, 12.6 percent had a household size of 9-12 persons and 0.4 

percent had a household size of 13-16 persons. The mean household size was 6 persons. The 

result shows that cassava farmers have moderate household size and this could be a boost to 

farm labour during planting season. This agrees with the study of Idrisa, et. al ( 2012)  that 

mean household size of six persons was moderate and household size is assumed to represent 

the available labor for farming activities. Some of the adaptation strategies to climate change 

adaptation such as mulching and manure application are labour-intensive, which may explain 

why the capacity of farmers to use these technologies depend on availability of labour and the 

main source of labour  in subsistent agriculture is the family. 
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4.1.6  Social organization membership 

Table 4.6 A Distribution of farmers by social organization membership  

 Social Organization  

Membership 

Frequency Percentage (%) 

           Member             118 51.3 

         Non member       112 48.7 

Total 230 100 

 
Source: Field Survey Data, 2016 

The result of Table 4.6a shows the distribution of cassava farmers by social organization 

membership of which the majority (51.3 percent) belong to social organization while 48.7 

percent do not belong to social organization. The result shows that most of the cassava farmers 

take responsibility by belonging to social organization which could offer more opportunities for 

participatory interaction with other farmers. Memberships of social organizations are effective 

channels of communicating information to farmers. Therefore, information that will increase 

farmers’ knowledge and skill on adaptation to climate change can be passed on to them through 

their social organization.  
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4.1.6  Social organization membership status 

Table 4.6 B Distribution of farmers by social organization membership status  

 Social Organization  

Membership status 

Frequency Percentage (%) 

Ordinary members             40 33.9 

 Regular attendant to meetings       68 57.6 

Financial members 

Total  

10 

118 

8.5 

100 

 
Source: Field Survey Data, 2016 

The result of 4.6b shows that 33.9 percent were ordinary members, 57.6 percent were 

regular attendant to meetings and 8.5 percent were financial members. The result shows that 

the cassava farmers’ are most likely to benefit and share knowledge of adaptation strategies and 

effects on climate change with other farmers. This agrees with the study of Arimi,(2014) that 

membership of social organization enhanced adaptation to climate change.  Naturally being 

members of an association afford farmers to benefit from credit facilities through grants and 

non-cash subsidies and also enable farmers have access to agricultural loans which could help 

them adopt to climate change that requires funds (Aduba et al., 2013). 
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4.1.7  Types of cropping system 

Table 4.7 Distribution of farmers by types of cropping system 

 Cropping system frequency Percentage (%) 

Sole cropping 103 44.8 

Mixed cropping 127 55.2 

 Total 230 100 

 
Source: Field Survey Data, 2016 

The result of Table 4.7 shows that majority (55.2 percent) of cassava farmers were into mixed 

cropping and 44.8 percent of cassava farmers were into sole cropping. Mixed farming was the 

predominant activity in the study area. The farmers cultivate more than one crop to guard 

against crop failure. This agrees with study of Ozor et al.(2010),  Ifeanyi-Obi and Nnadi, 

(2014)  that farmers cultivate more than one crop to avoid total crop failure. Mixed cropping is 

generally the most popular farming activity in the country, particularly in the Eastern part of 

the country. 
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4.1.8 Farm size 

Table 4.8: Distribution of farmers by farm size 

Farm size 

(Ha) 

frequency Percentage (%)     Mean 

0.25 – 1.00 176 76.5 

1.25 – 2.00 49 21.3 

2.25 – 3.00 

3.25 – 4.00 

4.25 - 5.00 

02 

02 

01 

0.9                        1 hectare 

0.9 

0.4 

Total 230 100 

Source: Field Survey Data, 2016 

The result of the Table 4.8 shows the distribution of farmers farm size of which majority (76.5 

percent) of cassava farmers fell within the range of 0.25-1.00 hectare of land, 21.3 percent were 

within farm sizes 1.25- 2.00. On the other hand 0.9 percent and 0.4 percent were within farm 

sizes 2.25-4.00 hectares and 4.25-5.00 hectares respectively. The mean farm size of the cassava 

farmers was 1 hectare showing that the farmers were small scale farmers (cultivating less than 

3.0 hectares) (Osuji et al. 2013).This agrees with the study  Anyanwu, (2012)  that cassava 

farmers were small scale farmers who produce at a subsistence level. Larger farm sizes boost 

agricultural productivity thereby enhancing food security. The bigger the farm size, the more 

likely the farmer will use adaptation strategies to climate change. 
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4.1. 9 Farming experience 

Table 4.9 Distribution of farmers by farming experience 

Years spent in farming Frequency Percentage (%)        Mean 

1-8 18 7.8 

9-16 105 45.7 

17-24 50 21.7 

25-32 45 19.6 

33-40 12 5.2                      18 years 

Total 230 100 

Source: Field Survey Data, 2016 

The result of Table 4.9 shows the distribution of cassava farmers by years of cassava farming 

of which, 45.7 percent of cassava farmers had spent at most 16years, 21.7 percent had spent 17-

24years, 19.6 percent had spent 25-32years and 5.2 percent had spent 33-40 years. The mean 

farming experience of the farmers was 18 years. This shows that the farmers were experienced 

cassava farmers. The cassava farmers are more likely to be in tune with new technologies on 

adaptation to climate change that would reduce the effects of climate change. This shows that 

the farmers have stayed long enough in cassava farming and as such have acquired wealth of 

knowledge over the time both on farming matters and adaptation strategies to climate change.  

This agrees with the study of Anyoha et al.(2013), Nwaobiala and Nottidge, (2013)  that 

cassava farmers were experienced and have stayed long enough in cassava farming and as such 

have acquired wealth of knowledge over the time both on cassava production and climate 

change adaptation strategies, the more experienced a farmer is, the better is he in selecting 

adaptation strategies to climate change adaptation.  

 

 



 58

 

4.1.10     Sources of credit 

Table 4.10 Distribution of farmers by credit sources 

 credit sources Frequency Percentage  (%) 

a. Neigbours/relatives 112     48.7   

b. Co-operative society 15 6.5 

c. Local money lenders 08 3.5 

d. Age grade/social club 19 8.3 

e, Religious organization 

f Local government council 

g. Commercial banks 

h. Agricultural banks 

40 

30 

05 

01 

17.4 

13.0 

2.2 

0.4 

Total 230 100 

Source: Field Survey Data, 2016 

The result of Table 4.10 shows that the majority (48.7 percent) of cassava farmers had credit 

source from neighbours/ relatives (17.4 percent) from religious organization (13.0 percent) 

from local government (8.3 percent) from age grade/social club (6.5 percent) from co-operative 

society. While few ( 3,5 percent) from local money lenders (2.2 percent) from commercial bank 

and (0.4 percent) from agricultural bank. The result shows that cassava farmers sourced credit 

from different sources.  Adequate credit facilities will encourage use of adaptation strategies to 

climate change as most farmers will be able to procure necessary inputs. Availability of credit 

enhances the probability of farmers to adopt adaptation strategies to climate change that 

reduces the negative effects of climate change. The farmers will be in a position to finance 

adoption of new technologies (Deressa et al., 2009). 
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4.1.11 Annual farm income 

Table 4.11: Distribution of farmers by annual farm income 

Annual income N Frequency Percentage (%)          Mean 

50,000 - 200,000 103 44.8 

201,000 - 351,000 73 31.7                         N 246,517 

352,000 - 502,000 46 20.0 

503,000 – 652,000 8 3.5 

Total 230          100 

 
Source: Field Survey data, 2016 

The result of Table 4.11 shows the distribution of cassava farmers by annual farm income of 

which revealed that majority (44.8 percent) of cassava farmers had annual farm income of 

50,000-200,000, (31.7 percent) had annual farm income of 201,000-351000. While few (20 

percent) had annual farm income of 352,000-502,000 and (3.5 percent) had annual farm 

income of 503,000-652,000. The mean annual farm income of the cassava farmers was 

N246.517. The cassava farmers’ average monthly income was N20,543. This shows that the 

cassava farmers’ earn well above the $18,000 National minimum wage and are well able to 

make some adjustments with regard to adaptation strategies to climate change. This agrees with 

the study of Ogisi et. al.,( 2013)  and Onubuogu, et. al., (2014) that farmers with the higher 

monthly farm income will easily adapt to climate change than those of their counterpart that 

have poor farm monthly income.  
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4.1.2    Numbers of extension agent visits                                                                     

Table 4.12A: Distribution of farmers by numbers of extension agent visits 

Do you have extension 

agent visit 

Frequency Percentage  % 

          Yes   125 54.3 

           No                       105 45.7 

          Total                        230 100 

 

Source: Field survey data, 2016 

The result of the Table 4.12a shows the distribution of cassava farmers by numbers of 

extension agent visits of which 54.3 percent of cassava farmers had extension agent visit while 

45.7 percent of cassava farmers had no extension agent visit. Frequency of contact with 

extension agents by the cassava farmers was varied. This could be due to drastic reduction in 

the number of extension workers in the study area coupled with inadequate transportation 

facilities faced by extension workers in Nigeria (Oladele, and Adu, 2003). Poor extension visits 

deprive farmers of access to information on latest research findings on adaptation strategies to 

climate change.  
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Table 4.12 B:  Distribution of farmers by numbers of extension agent visits in a month 

Number of extension agent 

visit in a month 

Frequency Percentage  % 

          Once   80 34.7 

          Twice                         45 19.6 

          No visit at all 

          Total   

                     105 

                     230 

45.7 

100 

 
Source: Field survey data, 2016 

The result of Table 4.12b also shows the numbers of extension agent visit in a month of which 

34.7 percent had extension agent visit once in a month, 19.6 percent had extension agent visit 

twice in a month and 45.7 percent had no extension agent visit at all. Farmers that had 

extension visits preferred to adjust their planting period than those without extension agent 

visit (Obayelu et al., 2014). Frequent extension visit enhances rapid dissemination of 

recommended practices and intensity use of improved varieties (Idrisa et al., 2010). 
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4.2    Cassava farmers’ knowledge about climate change                                                                                         

Table 4. 13 Distribution of cassava farmers according to knowledge about climate change 

Observed change *frequency            Percentage (%) 

Dry seasons are longer  120                     52.2 

 Longer rainy season 30                      13.0 

There is high rainfall 210                   91.3 

There is high temperature 205                  89.1 

There is low rainfall 62                    27.0 

There is low temperature  25                   10.9 

 Delayed onset of rains/ early cessation. 226                  98.2 

Intensive sunshine 193                   84.0 

Stormy weather 81                     35.2 

 Strong wind  06                      2.6 

  * Multiple responses 

Source: Field survey 2016                                                              

The result of Table 4.13 shows the distribution of cassava farmers by knowledge of climate 

change of which of majority (98.2%) of cassava farmers had delayed onset of rains/ early 

cessation, high rainfall (91.3 %), high temperature (89.1%), intensive sunshine (84.0%), dry 

seasons are longer (52.2%). While few (35.2%) had stormy weather, low rainfall (27%), longer 

rainy season (13.0%), low temperature (10.9%), strong winds (2.6%). A large number of 

farmers had knowledge of climate change. This agrees with the study of Umunakwe et al., 

(2014) and Arimi, (2014) that farmers have knowledge of climate change.  
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4.3: Sources of information on adaptation to climate change                                       

 Table 4.14:   Distribution of farmers according to sources of information on adaptation 

strategies to climate change. 

Sources of information *frequency        percentage   ( %) 

Extension agent 112                     48.7 

Research institution  24                       10.4 

Fellow farmers 211                     91.7 

Friends / relations 219                      95.2 

Farmers co-operative 10                        4.3 

Extension bulletins 34                         14.8 

Radio  228                        99.1 

Television programme 201                       87.4 

Internet  31                         13.5 

Social organizations  16                           7.0 

  * Multiple responses 

 Sources: Field survey data, 2016 

The result of Table 4.14 shows the distribution of cassava farmers by sources of information on 

adaptation strategies of which radio was the major (99.1%) source information used by cassava 

farmers. This was closely followed by friends/relatives (95.2%), fellow farmers (91.7%), 

television (87.4%) and extension agent (48.7%). Other sources include: extension bulletins 

(14.8%), internet (13.5%), research institutes (10.4%), meteorological station (7.0%) and 

farmers co-operative (4.3%). The table 4.14 shows that farmers used a lot of the information 

sources and this may have contributed to their knowledge of climate change and use of 

adaptation strategies to climate change. This agrees with the study of Farauta et al. (2011) that   

mass media has the tendency in reaching large audience at a faster rate. The implication of this 

finding is that there is need for extension services to rise up to the challenge of information 

dissemination especially as regards the issues of climate change. 
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4.4 Adaptation strategies to climate change 

TABLE 4.15  Distribution of respondents by the use of adaptation strategies to climate 

change 

Adaptation strategies Regularly Occasionally Never Mean 
score 

Standard 
deviation 

Decision 

1. Irrigation practices 06(2.6)  224(97.4) 0(0) 2.0 0.8 Occasionally used 

2. Use of pest and disease 
resistant varieties 

193(83.9)  
34(14.8) 

 
3(1.3) 

 
2.8 

 
0.9 

Regularly used 

3. Crop rotation 160(69.6) 30(13.0) 40(17.4) 2.5 0.7 Regularly used 
4. Changes in the planting dates 

and harvesting dates 
166(72.2) 51(22.2) 13(5.6) 2.7 0.7 Regularly used 

5. Mulching/cover cropping 226(98.2) 2(0.9) 2(0.9) 2.9 0.9 Regularly used 
6. Construction of drainages 62(26.9) 34(14.8) 134(58.3) 1.7 0.6 Occasionally used 
7. Liming/ acidification 08(3.5) 13(5.7) 209(90.8) 1.9 0.7 Occasionally used 
8. Diversifying from farm to 

non- farm activities 
123(53.5) 76(33.0) 31(13.5) 2.4 0.7 Occasionally used 

9. Increase use of family labour 195(84.8) 33(14.3) 2(0.9) 2.8 0.6 Regularly used 
10. Intensive use of organic 

manure 
170(74.0) 30(13.0) 30(13.0) 2.6 0.7 Regularly used 

11. Land rotation 127(55.2) 56(24.3) 47(20.5) 2.3 0.7 Occasionally used 
12. mixed cropping 167(72.6) 61(26.5) 2(0.9) 2.7 0.9 Regularly used 
13. Terracing 47(20.4) 64(27.8) 119(51.8) 1.7 0.9 Occasionally used 
14. Contour cropping across hill 

slopes 
22(9.6) 41(17.8) 167(72.6) 1.4 0.8 Not used  

15. Use of different tillage 
systems 

21(9.1) 49(21.3) 160(69.6) 1.4 0.8 Not used 

16. Tree planting 31(13.5) 138(60.0) 61(26.5) 2.1 0.9 Occasionally used 
17. More frequent weeding 180(78.3) 35(15.2) 15(6.5) 2.7 0.6 Regularly used 
18. Changes in the timing of land 

preparation activities 

170(73.9) 37(16.1) 23(10) 2.6 0.7 Regularly used 

19. Use of herbicides 21(9.1) 42(18.3) 167(72.6) 1.4 0.8 Not used 
20. Water storage in ponds 44(19.1) 83(36.1) 103(44.8) 1.7 0.9 Occasionally used 
21. Shallow planting 23(10.0) 42(18.3) 165(71.7) 1.4 0.9 Not used 
22. Application of pesticides 21(9.1) 41(17.9) 168(73.0) 1.4 0.6 Not used 
23. Processing of crop to 

minimize post harvest losses 

223(97.0) 5(2.1) 2(0.9) 2.9 0.6 Regularly used 

24. Crop replacement 110(47.8) 47(20.4) 73(31.8) 2.2 0.7 Occasionally used 
25. Use of weather forecasts 23(10.0) 169(73.5) 38(16.5) 1.9 0.8 Occasionally used 
26. Shortened bush fallow 33(14.3) 42(18.3) 155(67.4) 1.5 0.8 Not used 
27. Expansion of cultivated land 

area 
21(9.1) 62(27.0) 147(63.9) 1.5 0.7 Not used 

28. Cultivation of marginal lands 152(66.1) 50(21.7) 28(12.2) 2.5 0.6 Regularly used 
29. Joining of co-operative society 23(10.0) 171(74.3) 36(15.7) 1.9 0.8 Occasionally used 
30. Construction of dams within 

the farm 

10(4.3) 23(10.0) 197(85.7) 1.2 0.7 Not used 

31. Riverside/ bank cultivation 19(8.3) 38(16.5) 173(75.2) 1.3 0.6 Not used 
32. Engagement in 

complementary/ diverse 
livelihoods 

108(47.0) 81(35.2) 41(17.8) 2.3 0.8 Occasionally used 

33. Cultivation of early maturing 
crop 

15165.7) 73(31.7) 6(2.6) 2.6 0.7 Regularly used 

34. Use of available credit 
facilities 

32(13.9) 155(67.4) 43(18.7) 1.9 0.6 Occasionally used 

 

Source: Field Survey Data, 2016 
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The result of Table 4.15 shows the distribution of cassava farmers by the use of adaptation 

strategies to climate change of which the use of pest and disease resistant  varieties (X= 2.8), 

crop rotation (X= 2.5), changes in the planting dates and harvesting dates (X= 2.7), 

mulching/cover cropping (X=2.9),  increase use of family labour (X = 2.8), intensive use of 

organic manure( X=2.6), mixed cropping (X=2.7),  more frequent weeding (X= 2.7), changes 

in the timing of land preparation (X=2.6), processing of crop to minimize post harvest losses 

(X=2.9), cultivation of marginal lands (X=2.5) and cultivation of early maturing crop (X=2.6) 

were regularly used. Irrigation (X=2.0), construction of drainages (X= 1.6), liming/acidification          

(X=1.9), diversifying from farm to non-farm activities (X= 2.4 ),  land rotation  (X=2.3 ), 

terracing ( X= 1.7), tree planting ( X=2.1) water storage in ponds (X = 1.7), crop replacement       

(X= 2.2),  use of weather forecasts (X= 1.9),  joining of co-operative society ( X=1.9), 

engagement complementary/diverse livelihoods (X= 2.3) and use of available credit facilities 

(X=1.9) were occasionally used on the other hand, contouring ( X= 1.4), use of different tillage 

systems (X= 1.4),  use of herbicides (X = 1.4),  shallow planting ( X= 1.4), application of 

pesticides (X = 1.4),  shortened bush fallow ( X= 1.5),  expansion of cultivated land area ( X= 

1.5),  construction of dams within the farm ( X= 1.2),  riverside cultivation ( X = 1.3), were not 

used.  A grand mean of X= 2.1 was arrived at from the results of the Table 4.15. This shows 

that cassava farmers occasionally used different adaptation strategies to reduce the effects of 

climate change in the area. The result of study agrees with the study of Obayelu et al. (2014), 

Adebisi-Adelani and Oyesola, (2013), and Enujeke and Ofuoku, (2009) that farmers are yet to 

fully use most of the adaptation strategies to climate change because of high cost of these 

technologies. The low level of use was as a result of inaccessibility of information such as 

weather forecast in case of changing of planting date and inaccessibility of extension agents to 

teach and introduce these adaptation strategies to them.   
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4.5 Perceived effect of climate change 

Table 4. 16: Distribution of respondents by perceived effects of climate change 

EFFECT HIGH Moderates LOW MEAN 

SCORE 

S.D Decision 

1. Increased flooding 72(31.3) 76(33.0) 82(35.7) 2.0 0.7 Moderate  

2. Decreased flooding 11(4.7) 32(14.0) 186(81.3) 1.2 0.8 Low 

3. Increased soil 

erosion 

94(40.9) 71(30.9) 65(28.2) 2.1 0.9 Moderate  

4. Decreased soil 

erosion 

10(4.3) 13(5.7) 207(90) 1.1 0.8 Low 

5. Soil fertility 

depletion 

194(84.3) 26(11.3) 10(4.4) 2.8 0.8 High 

 

6. Prolonged drought 187(81.3) 39(16.9) 04(1.8) 2.8 0.7 High 

7. Incidence of pest/ 

disease infestation 

82(35.6) 104(45.2) 44(19.2) 2.2 0.8 Moderate 

8. Poor yield 176(76.5) 46(20.0) 08(3.5) 2.7 0.7 High 

9. Delay in planting 

period 

193(84.0) 30(13.0) 07(3.0) 2.8 0.9 High 

10. Changes in timing 

and length of growing 

season for crop 

154(66.9) 62(27.0) 14(6.1) 2.6 0.7 High 

11. Stunted growth 

rate of crop 

126(54.8) 84(36.5) 20(8.7) 2.4 0.8 Moderate 

12. Rotting of tubers  81(35.2) 84(36.5) 65(28.3) 2.1 0.7 Moderate 

13. Reduced farm 

land due to flood 

61(26.5) 72(31.3) 97(42.2) 1.8 0.8 Moderate 

Source: Field Survey Data, 2016 

The result of Table 4.16 Shows the distribution of the cassava farmers by perceived effects of 

climate change of which soil fertility depletion (X=2.8), prolonged drought (X= 2.8), poor yield 

(X= 2.7), delay in planting period (X= 2.8) and changes in timing and length of growing season 

for crop (X= 2.6) were high.  Increased flooding (X= 2.0), increased soil erosion (X=2.1) 

stunted growth (X= 2.4), rotting of tubers and roots (X= 2.1), incidence of pest/disease 

infestation (X= 2.2) and reduced farm land due to flood (X =1.8) were moderate. Decreased 
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flooding (X = 1.2) and decreased soil erosion (X =1.1) were low. A grand mean of  X= 2.2 was 

arrived at from the results of the study. This shows that there were moderate effects of climate 

change in the area. The effects of climate change, therefore brings about the production of low 

quality and quantity of cassava in the area which negatively affect cassava production. This 

agrees with the study of Albert and Okidim, (2014), Anyaoha et al. (2013) and Olayemi, (2012) 

that soil fertility is the major effect of climate change.  The declining soil fertility is in 

agreement with the model result which projects a reduction of suitable land for rain-fed 

agriculture and crop production. In southern Africa, it is projected that this reduction could lead 

to net crop revenue dropping by as much as 90% (IPCC, 2007). Sustained use of adaptation 

strategies should be promoted to reduce the effects of climate change. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 68

4.6 Constraints to adaptation strategies to climate change 

Table  4. 17: Distribution of respondents by constraints to adaptation strategies to climate 

change 

Effects Very 
serious 
constraint 

Moderately 
serious 
constraint 

Less 
serious 
constraint 

Not serious 
constraint 

mean 
score 

S.D Remark 

1. Scarcity of 
improved cassava 
varieties 

12(5.2) 31(13.5) 13(5.7) 
 

174(75.6) 1.5 0.7  Not serious 
constraint  

2. High cost of 
labour 

121(52.6) 30(13.0) 40(17.4) 39(17.0) 3.0 0
0.9 

Serious 
Constraint  

3. High cost of 
improved cassava 
varieties 

22(9.6) 41(17.8) 39(16.9) 128(55.7) 1.8 0.8 Not serious 
constraint  

4. Poor agricultural 
extension 
delivery 

114(6.1) 21(9.1) 56(24.3) 39(60.5) 2.9 0.7 Serious 
constraint 

5. Lack of 
knowledge on 
different 
adaptation 
strategies 

73(31.7) 52(22.6) 49(21.3) 56(24.4) 2.6 0.8 Serious 
Constraint  

6. Inadequate 
farmland 

81(35.2) 62(27.0) 40(17.4) 47(20.4) 2.8 0.9 Serious 
Constraint  

7. Inadequate credit 69(30.0) 64(27.8) 52(22.6) 45(19.6) 2.7 0.8 Serious 
Constraint  

8. Poor capacity 
building on 
climate change 

31(13.5) 34(14.8) 36(15.7) 129(56.0) 1.9  
0.9 

 
Not serious 
constraint 

9. Inadequate 
availability of 
climate change 
information 

62(26.9) 63(27.4) 47(20.4) 58(25.3) 2.6 0.8 Serious 
Constraint  

10. Lack of access to 
weather forecast 
technologies 

191(83.0) 20(8.7) 14(6.1) 05(2.2) 3.7 0.9 Serious 
Constraint  

11. Limited income 54(23.5) 32(13.9) 21(9.1) 123(53.5) 2.1 0.7 Not serious 
constraint 

12. Lack of 
government 
presence 

32(13.9) 46(20.0) 41(17.8 
 

111(48.3) 2.5 0.9 Serious 
Constraint  

13. High cost of 
irrigation 
facilities 

162(70.4) 40(17.4) 12(5.3) 16(6.9) 3.5 
 

0.8 Serious 
Constraint  

14. High cost of 
fertilizers and 
other inputs 

109(47.4) 20(8.7) 15(6.5) 86(37.4) 2.7 0.9 Serious 
Constraint  

15. Inadequate early 
warning 
information on 
climate change 

112(48.7) 
 

80(34.8) 14(6.1) 24(10.4) 3.2 0.9 Serious 
Constraint  

Source: Field Survey Data, 2016 
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The result of Table 4.17 shows the distribution of the cassava farmers according to the 

constraints that militated against the use of adaptation strategies of which lack of access to 

weather forecast technology (X=3.7), high cost of irrigation facilities (X=3.5), inadequate early 

warning information on climate change (X=3.2), high cost of labour (X=3.0), poor agricultural 

extension delivery, (X =2.9), inadequate farmland (X=2.8), inadequate credit (X=2.7), high 

cost of fertilizer and other input (X=2.7), lack of knowledge on different adaptation strategies 

(X=2.6), inadequate availability of climate change information X=2.6 and lack of government 

presence  X= 1.9 were serious constraints on the other hand, limited income (X=2,1), poor 

capacity building on climate change X=1.9, high cost of improved varieties X=1.8 and scarcity 

of improved cassava varieties X=1.5 were not serious constraints. A grand mean of X= 2.6 was 

arrived at from the results of the table, which was above the discriminating index of 2.5. This 

shows that on a general account, the cassava farmers in Abia State, consider the above listed 

constraints to be very serious. This agrees with the study of Ijioma and 0sondu, (2015),   Idrisa 

et, al., (2012) and Ofuoku, (2010) that small scale farmers have low resource base and as such 

they are more vulnerable and less able to adapt with the effects of climate change and also have 

less likelihood of accessing weather information or capacity to develop technologies on their 

own.   

 
4.7 Hypotheses 

The results of the two hypotheses of the study are presented below 

4.7.1 Hypothesis 1: There is no significant relationship between the socio–economic 

characteristics of cassava farmers and their adaptation strategies to climate change in Abia 

State. 

 



 70

Table 4.18 Relationship between the socio–economic characteristics of cassava 

farmers and their adaptation strategies to climate change in Abia State 

 
Explanatory Variables Semi-log 

Function 

Double  

Log 

Semi-log Exponential  

Function 

Constants 

R2 

No of Observation 

F-value 

Age X1 

Sex X2 

Marital Status X3  

Educational level X4 

Household size X5 

Type of cropping system  X6 

Membership of Social Org X7  

Years of farming experience X8 

Farm size X9 

Sources of credit X10 

Annual farm income X11  

Number of extension visit X12 

4.116 

0.637 

230 

3.334 

0.006(7.888)** 

0.010(9.886)** 

0.000(1.984)* 

0.012(8.699)** 

0.014(9.999)** 

0.003(1.991)* 

0.006(3.999) ** 

4.021(1.553)  

0.003(9.111) ** 

0.036(4.444) ** 

0.002(3.232)** 

5.003(1.823) 

1.520 

0.611 

 230 

2.121 

0.001(9.333) ** 

0.006(2.555)* 

0.109(1.980)* 

0.001(8.099) ** 

0.001(3.888)** 

23.115(0.907)  

0.043(1.981)* 

9.103(1.719) 

0.008(7.866)** 

5.200(1.211) 

0.046(2.618)** 

1.222(1.245) 

2.137 

 0.588 

 230 

1.222 

0.000 (5.447) ** 

0.015(3.221) ** 

7.800(1.551)  

0.014(4.222)** 

0.009(8.994) 

8.200(1.562) 

0.011(-2.392) * 

0.001(1.341) 

0.006(7.443)** 

3.015(1.333)  

0.000(2.311)* 

4.331(1.232) 

3.221 

0.599 

230 

1.666 

0.009(3.110)** 

0.000(2.998) ** 

9.112(0.777)  

0.098(3.112)** 

0.069(2.113)* 

23.002(1.588)  

3.020(-1.511) 

0.203(1.98) * 

0.000(9.555)** 

4.011(1.552)  

0.003(2.998)** 

6.726(1.323) 

 
Figures in parentheses are t-ratios.   

* t – ratio significant at 5% probability level 

** t – ratio significant at 1% probability level                          

Source: Field survey Data, 2016 
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Table 4.18 showed that, the multiple regression analysis was used to determine the relationship 

of the respondent’s socio-economic factor (independent variable) on adaptation strategies 

(dependent variable). The selected predictors were Age ( X1,), Sex (X2), Marital Status (X3)    

Educational level (X 4  Household size ( X5,), Type of cropping system  (X6,  Membership of 

social organization ( X7 , Years of farming experience ( X8,) s Farm size ( X9,) Sources of credit 

(X10)  Annual farm income( X11) and number of extension visit X12.  Data were fitted to the 

regression model and tried in four functional forms of linear, semi-log, double - log and 

exponential to determine the lead equation on the basis of statistical criteria. Result of Table 

4.18 shows that the semi- log was chosen as the lead equation on the basis of   having the 

highest number of significant variables, F-value and coefficient of multiple determinations 

(R2). The R2 value was 0.637, implying that about 63 percent of the variation in adaptation 

strategies to climate change by cassava farmers’ were accounted for by their socio-economic 

characteristics investigated in the study. Out of the twelve variables, ten were positively related 

and statistically significant while two were negatively related and insignificant. This shows that 

these are the variables that affect the adaptation strategies used by cassava farmers in the study 

area. Based on this, the null hypothesis was rejected, implying that there is a significant 

relationship between the socio-economic characteristics of cassava farmers and their adaptation 

strategies to climate change in Abia State. 

 

1  Age and adaptation 

The regression between age and adaptation yielded a coefficient of 0.006 and a t- ratio of 7.888 

which was positive and significant at both 0.05 and 0.01 levels. The hypothesized relationship 

between adaptation and personal characteristics was therefore was rejected for age. This agrees 

with the study of Ijioma and Osondu, (2015) that adaptation to strategies to climate change 

increases significantly with age. Age may likely endow the cassava farmers with the requisite 

experience that will enable them make better assessment of the risks involved in climate 

change adaptation investment decision. 
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2 Sex and adaptation 

The regression between sex and adaptation yielded a coefficient of 0.010 and a t- ratio of 9.886 

which was positive and significant at both 0.05 and 0.01 levels. The hypothesis was rejected for 

this variable. This agrees with the study of Ijioma and Osondu, (2015) and Osuji et al. (2013) 

that the female producers are more efficient than male in the use of indigenous knowledge and 

practice of sustainable conservation of agro-biodiversity and agricultural productivity.  

3 Marital status and adaptation 

The regression between marital status and adaptation yielded a coefficient of 0.06 and a t-ratio 

of 1.984 which was positive and significant at both 0.05 and 0.01 levels. The hypothesis was 

rejected for this variable. This agrees with the study of Adebisi-Adelani and Oyesola (2013) 

that those that are married possess better income adapted better to climate change. 

4 Educational level and adaptation 

The regression between educational level and adaptation yielded a coefficient of 0.012 and a t- 

ratio of 8.699 which was positive and significant at both 0.05 and 0.01 levels. The hypothesis 

was rejected for this variable. This agrees with the study of Onoh et al. (2014), Anyoha  et al. 

(2013), Osuji et al. (2013), Enujeke and Ofuoku, (2012) that the more educated the farmers are, 

the more they are likely to adjust to climate change in order to moderate the potential damages 

and education would position them to take advantage of new techniques and innovations that 

reduce the effects of climate change and boost food security. 

5 Household size and adaptation 

The regression between household size and adaptation yielded a coefficient of 0. 014 and a t- 

ratio of  9.999  which was positive and significant at both 0.05 and 0.01 levels. The hypothesis 

was rejected for this variable. This agrees with the study of Ijioma and Osondu, (2015), 

Anyoha et al. (2013), Osuji et al. (2013),  Enujeke and Ofuoku, (2012) that large household 

size would utilize adaptation strategies and helps in reducing labour cost and use it more 

intensively because they are labour shortage at peak times. 
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6. Types of cropping and adaptation  

 The regression between type of cropping and adaptation yielded a coefficient of 0.003 and a t- 

ratio of 1.991 which was positive and significant at both 0.05 and 0.01 levels. The hypothesis 

was rejected for this variable. This agrees with the study of. Enete et al. (2011) that growing a 

variety of crops on the same plot is an appropriate adaptation strategy for famers because it 

helps to avoid complete crop failure as different crops may be affected differently by climate 

change. 

7 Membership of social organization and adaptation 

The regression between membership of social organization and adaptation yielded a coefficient 

of 0.006 and a t- ratio of 3.999 which was positive and significant at both 0.05 and 0.01 levels. 

The hypothesis was rejected for this variable. This agrees with the study of Osuji et al.(2013) 

and Anyoha et al (2013) that membership of farmers organization could help in disseminating 

information on adaptation strategies to climate change and will enhance farmers access to 

government assistance in form of loans and other inputs such as fertilizer. 

8 Farm size and adaptation 

The regression between farm size and adaptation yielded a coefficient of 0.003 and a t- ratio of 

9.111which was positive and significant at both 0.05 and 0.01 levels. The hypothesis was 

rejected for this variable. This agrees with the study of Arimi, (2014),  Onoh et al. (2014), 

Anyoha et al. 2013,  Enujeke and Ofuoku, (2012) that the larger the farm size the better the 

chance of using adaptation strategies to climate change. 

9 Sources of credit and adaptation 

The regression between sources of credit and adaptation yielded a coefficient of 0.036 and a t- 

ratio of 4.444 which was positive and significant at both 0.05 and 0.01 levels. The hypothesis 

was rejected for this variable. This agrees with the study of Obayelu et al. (2014) and Enujeke 

and Ofuoku, (2012) that availability of credit increases adaptation strategies to climate change. 
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10 Annual farm income and adaptation 

The regression between annual farm income and adaptation yielded a coefficient of 0.002 and a 

t- ratio of 3.232 which was positive and significant at both 0.05 and 0.01 levels. The hypothesis 

was rejected for this variable. This agrees with the study of Osuji et al. (2013) and Onoh et al. 

(2014) that increase in annual farm income increases adaptation to climate change and use of 

adaptation requires sufficient finance. 

 
Hypothesis 2: There are no significant differences among cassava farmers’ adaptation to 

climate change in the three agricultural zones of Abia State 

Table 4.19 Analysis of Variance (ANOVA) of cassava farmers’ adaptation strategies to 

climate change in the three agricultural zones of Abia 

 Sum of 

Squares 

DF Mean 

Square 

F-cal F-tab   Sig. Decision 

       

Between Groups 16.444 21 2.175 1.46 1.871      0.32 Null is accepted 

Within Groups 16.110 108 2.134   0.05  

Total 32.554 229 24.86   
 

 

Source: Field Survey Data, 2016 

Result in Table 4.19 showed the test of Analysis of Variance carried out to ascertain 

whether farmers in the study area differ in their adaptation strategies to climate change. The 

test produced an F-cal of 1.46 at V1 = 21, V2 = 108 degrees of freedom, which was less than the 

tabulated (F–tab = 1.871) and a significant value of 0.32 and 0.05 significant benchmark. 

Hence, the hypothesis which stated that there are no significant differences in adaptation 

strategies of cassava farmers in the three zones of Abia State is therefore accepted. It can be 

inferred from this result that farmers in the three zones experience the same effects of climate 

change and as such they used the same practices, ideas, technologies, techniques in adapting to 

climate change. 
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CHAPTER FIVE 

 
SUMMARY, CONCLUSION AND RECOMMENDATIONS. 

 
5.1 SUMMARY 

Nigeria will be negatively affected by climate change in the nearest future. Climate change 

without adaptation strategies will increase vulnerability and economic losses, but with adaptation, 

the effects of climate change are reduced. Some adaptation strategies to current climate variability 

are taking place. However, this is insufficient for future changes in climate. The study was 

therefore carried out to assess cassava farmers’ adaptation strategies to climate changes in Abia 

State. The specific objectives of the study were to determine the socio-economic characteristics of 

cassava farmers; identify cassava farmers’ sources of information on climate change, determine 

cassava farmers’ sources of information on adaptation strategies to climate change, analyze cassava 

farmers’ perceived effects of climate change, identify adaptation strategies to climate change used 

by cassava farmers, Identify constraints that militate against the use adaptation strategies by 

cassava farmers’. Data were collected using validated questionnaire which was complemented with 

interview schedule from 230 cassava farmers selected through multi-stage sampling technique.  

Descriptive and inferential statistical tools, such as frequency counts, percentages, means, 

ordinary least square (OLS) test model and analysis of variance (ANOVA) test were used to 

analyze the data. Results showed that majority of cassava farmers had formal education, mean 

annual farm income was N246,517, mean extension visits was twice in a month, major available 

source of farm credit was from neighbours and relatives. The most perceived effects of climate 

change were soil fertility depletion, prolonged drought, delay in planting period and poor yield. 

Most of the adaptation strategies used by cassava farmers were the use of pest and disease resistant 

varieties, changes in planting dates, increased use of family labour and intensive use of organic 

manure. Major constraints were lack of access to weather forecast technologies, high cost of 

irrigation facilities, inadequate credit and inadequate knowledge on different adaptation strategies. 

Results also showed that the socio-economic characteristics of the cassava farmers were 
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significantly related (R²=0.637) to their adaptation strategies. Also, the adaptation strategies in the 

three agricultural zones of Abia did not differ (F-cal =1.46, F tab =1.871). Regular use of 

adaptation strategies will reduce effects of climate change and enhance food security. 

 
5.2 CONCLUSION 

Adaptation strategies are vital components in response to climate change because it helps 

farmers achieve their food, income and livelihood objectives in the face of changing climatic 

conditions and extreme weather conditions. The study therefore concluded that information on 

adaptation strategies; weather forecast and early warning are necessary for adaptation strategies to 

climate change. These climate change information should be made available to cassava farmers in 

order to adjust to changing climate and also address the food security concerns that are central to 

economic growth, sustainable development and poverty reduction agenda. 

 
5.3 RECOMMENDATIONS 

Based on the findings of the study, the following recommendations were made: 

1. Cassava farmers’ should form vibrant cassava farmers’ association that can come together to 

share knowledge among themselves on the effects of climate change, adaptation strategies and 

constraints to effective adaptation and also proffer possible solutions to climate change. This is 

because climate change requires collective efforts by all stakeholders. 

2.   Deliberate policies aimed at organizing trainings for cassava farmers on early warning, 

seasonal weather forecasts and accessibility of farmers to meteorological data, must be put in 

place by the various tiers of government. 

3. Public and private sectors, non-governmental organisation (NGOs) and the media should be 

more involved in promoting adaptation strategies to climate change through various sources 

which will motivate cassava farmers to use them especially through the radio. 

4  For long term solution, government should integrate issues of climate change as well as 

adaptation strategies into the national development plan since the climate change risks is not 
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only a challenge to agriculture development (food supply) but to the country’s general 

development and sustenance of the entire citizenry.  

5   Strengthening of the nation’s extension services in disseminating farm level adaptation 

strategies and other relevant climate information to farmers is important. Extension educational 

campaigns, seminars and follow up visit activities by extension agents   should be intensified to 

increase cassava farmers knowledge on climate change and adaptation strategies to climate 

change and to promote cassava farmers utilization of adaptation strategies. 

 

5.4      Contributions to Knowledge 

The research has contributed to knowledge as it has bridged the knowledge gap and also has 

provided a novel perspective and approach to adaptation strategies to climate change in Abia state 

Nigeria. The research has provided information on cassava farmers’ sources of information on 

adaptation strategies to climate change, cassava farmers’ knowledge about climate change, the 

effects of climate change on cassava farmers’ farming activities, the adaptation strategies used by 

cassava farmers and the constraints that militate against the use of these adaptation strategies to 

climate change. The research also has provided information on cassava farmers’ socio-economic 

characteristic, which significantly affected adaptation strategies to climate change and also revealed 

that cassava farmers’ use of adaptation strategies in the three agricultural zones did not differ. The 

content of this research has the capacity to bring about change in attitude and action by a user with 

a clear indication that climate change is real. This research as provided new knowledge that could 

enhance and convince people to do something differently and better in terms of promoting 

proactive and strategic adaptation strategies to climate change in order to enhance sustainable 

cassava production and food security in Nigeria. 
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Appendix 

Dear Respondent, 

The researcher is carrying out a study on cassava farmers’ adaptation strategies to 

climate change in Abia State. You are kindly requested to respond to the questions below to 

enable me fulfill the purpose of the study. I assure you that information provided by you will be 

used strictly for this research purpose only, 

 

SECTION A 

Tick (√) against the appropriate option or where necessary give the specific answer in 

the space provided. 

1. Name (Optional)……………………………… 

2 Local government Area………………………. 

3. Circle ………………………………………… 

 

OBJECTIVE ONE: SOCIO-ECONOMIC CHARACTERISTICS OF THE FARMER 

SECTION B: SOCIOECONOMIC AND GEOGRAPHICAL CHARACTERISTICS 

4. What is your age? ...................................... 

5.   Gender: Male        Female 

6.    Marital status: Single             Married             Widowed             Divorced 

7. Educational status: (a) No formal education       (b) Primary education            

(c) Secondary Education  (d) Tertiary Education 

8. How many years have you been farming? ............................................... 

9. What is your household size (number of person in your family)? ........... 

10. What is your farm size? ........................................................................... 

11. Cropping system: (a) Sole cropping             (b) Mixed cropping 

(c) All of the above 

12. Member of any farm organization: (a) Member              (b) Not a member 

What is status? Ordinary member…… Regular member……..Executive 

member………….. 

13. What is your annual income? .............................................................. 
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14. Which of the following farm credit sources do you have access to Sources of 

credit  

a. Neighbours/Relatives 

b. Farmers credit co-operative organization    (yes)  (No) 

c. Local money leaders     (yes)  (No) 

d. Age grade/social club               (yes)  (No) 

e. Religious organization    (yes)  (No) 

f. Local government council    (yes)  (No) 

g. Commercial banks     (yes)  (No) 

h. Agric bank      (yes)  (No) 

 
OBJECTIVE TWO: CASSAVA FARMERS’ SOURCES OF INFORMATION IN 

ADAPTATION STRATEGIES TO CLIMATE CHANGE 

SECTION C: INFORMATION ON ADAPTATION TO CLIMATE CHANGE 

Sources of information Adaptation strategies 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Extension agent 

Research institution 

Fellow farmers 

Friends/Relatives 

Farmers cooperative 

Extension bulletins 

Radio 

Television programme 

Internet 

Weather station 

Others specify 

Yes            No 

Yes            No 

Yes            No 

Yes            No 

Yes            No 

Yes            No 

Yes            No 

Yes            No 

Yes            No 

Yes            No 

Yes            No 
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OBJECTIVE THREE: CASSAVA FARMERS’ KNOWLEDGE ABOUT 

CLIMATE CHANGE  

SECTION D: KNOWLEDGE OF CLIMATE CHANGE  

       Which of the following changes have you observed? 

Observed change        Yes               NO 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Dry seasons are longer  

Rainy seasons are longer  

There is high rainfall 

There is high temperature 

There is low rainfall 

There is low temperature  

Delayed onset of rains/ early cessation. 

Intensive sunshine 

Stormy weather 

Strong wind 

Yes            No 

Yes            No 

Yes            No 

Yes            No 

Yes            No 

Yes            No 

Yes            No 

Yes            No 

Yes            No 

Yes            No 
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OBJECTIVE FOUR: ADAPTATION STRATEGIES TO CLIMATE CHANGE USED 

BY CASSAVA FARMERS’ 

SECTION E: ADAPTATION STRATEGIES TO CLIMATE CHANGE 

 ADAPTATION STRATEGIES REGULARLY 
3 

OCCASIONALLY 
2 

NEVER 
1 

1 
2 
 
3 
4 
 
5 
6 
7 
8 
 
9 

         10 
         11 
         12 

 
13 
14 
15 
16 
17 
18 

 
19 
20 
21 

 
22 
23 

 
24 
25 
26 
27 
28 
29 
30 

 
31 
32 

 
33 
34 

 
 

Irrigation practices 
Use of pest and disease resistant 
varieties 
Crop rotation 
Changes in planting dates and 
harvesting dates 
Mulching/Cover cropping 
Construction of drainages 
Liming/Acidification 
Diversifying from farm to non-farm 
activities 
Increase use of family labour 
Intensive use of organic manure 
Land rotation 
Crop diversification (mixed 
cropping) 
Terracing 
Contouring 
Use of different tillage systems 
Tree Planting 
More frequent weeding 
Changes in the timing of land 
preparation activities 
Use of herbicides 
Water storage in ponds 
Planting deeper or shallower than 
the usual planting depth. 
Application of pesticides 
Processing of crops to minimize post 
harvest losses 
Crop replacement 
Use of weather forecasts 
Shortened bush fallow 
Expansion of cultivated land area 
Cultivation of marginal lands 
Joining of co-operative society 
Construction of dams within the 
farm /household 
Riverside/bank cultivation 
Engagement in complementary 
/diverse livelihoods. 
Cultivation of early maturing crops 
Use of available credit facilities 
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OBJECTIVE FIVE: CASSAVA FARMERS’ PERCEIVED EFFECTS OF CLIMATE 

CHANGE 

 
SECTION F: PERCEIVED EFFECT OF CLIMATE CHANGE 

Effects HIGH 3 MODERATE 2 LOW 1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Increased flooding 

Decreased flooding 

Increased soil erosion 

Decreased soil erosion 

Soil fertility depletion 

Prolonged drought 

Incidence of pest/disease infestation 

Poor yield 

Delay in planting period 

Changes in timing and length of growing 

season for crops 

Stunted growth rate of crops 

Rotting of tubers and roots 

Reduced farm land due to flood 

Others specify 

   

 

 

 

 

 

 

 

 

 



 94

OBJECTIVE SIX: CONSTRAINTS THAT MILITATE AGAINST THE USE 

OF ADAPTATION STRATEGIES BY CASSAVA FARMERS. 

SECTION G: CONSTRAINTS TO CLIMATE CHANGE 

 

CONSTRAINTS 

 

VERY 

SERIOUS 

CONSTRAINT 

4 

MODERATELY 

SERIOUS 

CONSTRAINT 

3 

LESS 

SERIOUS 

CONSTRAINT 

2 

 

NOT 

SERIOUS 

CONSTRAINT 

1 

     1 

 

2 

3 

 

4 

 

5 

 

6 

7 

8 

 

9 

 

10 

 

11 

12 

13 

14 

 

15 

 

16 

 

Scarcity of improved 

cassava varieties 

High cost of labour 

High cost of improved 

cassava varieties 

Poor agricultural extension 

service delivery 

Lack of knowledge on different 

adaptation strategies 

Inadequate farmland 

Inadequate credit 

Poor capacity building on 

climate change 

Inadequate availability of 

climate change information 

Lack of access to weather 

forecast technologies 

Limited income 

Lack of Government presence 

High cost of irrigation facilities 

High cost of fertilizers and 

other inputs. 

Inadequate early warning 

information on climate change. 

Others specify 
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