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ABSTRACT 

The study was carried out to assess cassava farmers’ adaptation strategies to climate change in 
Abia State, Nigeria. It specifically examined cassava farmers’ sources of information on adaptation 
strategies to climate change; identified adaptation strategies to climate change used by cassava 
farmers; ascertained relativity in the climate change adaptation strategies used by cassava farmers in 
the three agricultural zones of Abia State. Data were collected using structured questionnaire, 
complemented with interview schedule from 230 cassava farmers selected through multi-stage and 
simple random sampling technique. Percentages, means and analysis of variance (ANOVA) test were 
used to analyze the data. Results showed that the adaptation strategies used by farmers’ were use of 
pest and disease resistant varieties, changes in planting dates, increased use of family labour. A grand 
mean of (0.7), (0.8) and (0.7) was arrived at from the results of standard deviation implying that there 
were variations in cassava farmers’ responses on adaptation strategies to climate change, Cassava 
farmers’ in the three agricultural zones of Abia State as revealed by the result did not differ 
significantly in their use of adaptation strategies to climate change (F-cal 1.46, F tab =1.871). The 
study concluded that protecting food security is through regular use of adaptation strategies to climate 
change, hence, it was recommended among others that government policies and programmes should 
focus on how to promote adaptation strategies to climate change such as through extension 
educational campaign towards increasing the knowledge of cassava farmers on adaptation strategies 
to climate change.  
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Introduction 

Agriculture is a significant sector in Nigeria’s economy contributing about 40 percent to 
Nigeria’s Gross Domestic Product (GDP) and employing over 60 percent of labour force (Ozor, 
2009). Unfortunately, most production activities in of the sector are dependent on weather and climate 
related variables. The vulnerability of Nigeria to climate related changes is worsened by heavy 
reliance on renewable natural resources for livelihood, employment and income (Ozor et al., 2010). 

Thus, climate change has been described as any change in climate over time, whether due to 
natural variability or as a result of human activity (Intergovernmental Panel on Climate Change 
(IPCC), 2007). It can also be referred to as any significant change in measure of climate such as 
temperature, precipitation or wind lasting for an extended period, decades or longer (Nwaiwu et al., 
2014). All aspects of food security in Nigeria are potentially affected by climate change, including 
access to food, utilization, and price stability of staple crops like cassava.  

Cassava (Manihot spp) is an important staple food and cash crop in Nigeria where it plays 
principal role in food economy as a source of dietary carbohydrate and provides food for over 60 
million people in Nigeria (Abdulahi, 2003; Nwaobiala and Nottidge, 2013). For human consumption 
alone, cassava is processed into various forms such as Garri, Fufu, Chips, Tapioca and Flour (Echebiri 
and Edaba, 2008). Apart from its status as a staple crop to Nigerians, it is also used in animal feed 
formulation, pharmaceutical 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, 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 
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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. Nigeria is 
the largest producer of cassava in the world with current production put at about 34 metric tonnes a 
year (Food and Agricultural Organization (FAO) (2015). 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) 

The erratic pattern of weather elements which have been observed and the variation in weather 
has led to a lot of devastating consequences and effects on cassava production across 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, 2010). Agboola and Ojeleye (2007) reported a decline in cassava 
crop yield due to reduction in rainfall, relative humidity and increase in temperature in Nigeria. 

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). Ozor et al., (2012) added that 
though the implemenation of existing knowledge, technology, policies and programmes in response to 
climate change are ongoing, the implementation has not been effective. Similarly, mitigation actions 
will take time and even with reductions in greenhouse gas (GHGs) emission, global temperatures are 
expected to increase and sea level will continue to rise, hence, the need to develop and use adaptation 
strategies to mitigation actions (IPCC, 2001). This study, therefore, was designed to assess cassava 
farmers’ adaptation strategies to climate change in Abia State, Nigeria. Specifically, the study was  
carried out to: 

i. Identify cassava farmers’ knowledge about climate change;  
ii. Determine cassava farmers’ sources of information on adaptation strategies to climate  

iii. change;  
iv. Identify adaptation strategies to climate change used by cassava farmers 
v. Ascertain relativity in the climate change adaptation strategies used by cassava farmers in the 

three agricultural zones of Abia State. 
 

Methodology 
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 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.  

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

Data for the study were collected using structured questionnaire, complemented with 
interview schedule.Objectives I and II were achieved using percentage score. Objective III was 
achieved using mean score, while objective IV was realized using Analysis of variance (ANOVA).  

  
Cassava farmers’ knowledge about climate change 

The result of Table 1 showed 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%). It could be inferred from the result that a large number 
of farmers in the area had knowledge of climate change. This is in agreement with the finding of 
Umunakwe et al. (2014) and Arimi, (2014) that farmers have knowledge of climate change. 
Implicitly, the knowledge status of the farmers is likely to incline to employ adaptation strategies for 
greater productivity.   
 
Table 1: Distribution of cassava farmers according to knowledge about climate  change 
          Observed changes  *Frequency Percentage 

i. Dry seasons are longer                   
ii. Longer rainy season                       

iii. There is high rainfall            
iv. There is high temperature     
v. There is low rainfall                 

vi. There is low temperature                   
vii. Delayed onset of rains/ early cessation.             

viii. Intensive sunshine                   
ix. Stormy weather                    
x. Strong wind   

120 
30 

210 
205 
62 
25 

226 
193 
81 
06 

52.2 
13.0 
91.3 
89.1 
27.0 
10.9 
98.2 
84.0 
35.2 
2.6 

Source: Survey data, 2016      *Multiple responses 

Sources of information on adaptation to climate change 
Table 2 result revealed 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 result indicated 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 through mass media channels, especially as regards the issues 
of climate change. 

 
Adaptation strategies to climate change 

The result of Table 3 is the distribution of cassava farmers by the use of adaptation strategies to 
climate change of which the use of pest and disease resistant varieties (M= 2.8), crop rotation 
(M=2.5), changes in the planting dates and harvesting dates (M= 2.7), mulching/cover cropping 
(M=2.9),  increase use of family labour (M = 2.8), intensive use  of  organic manure  ( M =2.6), mixed 



Middle East J. Agric. Res., 8(3): 947-953, 2019 
ISSN: 2077-4605 

950 

Table 2: Distribution of farmers according to sources of information on adaptation  strategies to 
climate change 

Sources of information *Frequency Percentage 

i. Extension agent              
ii. Research institution                        

iii. Fellow farmers                      
iv. Friends / relations                       
v. Farmers co-operative                          

vi. Extension bulletins                        
vii. Radio                           

viii. Television programme                         
ix. Internet                           
x. Social organizations                            

112 
24 

211 
219 
10 
34 

228 
201 
31 
16 

48.7 
10.4 
91.7 
95.2 
4.3 
14.8 
99.1 
87.4 
13.5 
7.0 

Source: Survey data, 2016      *Multiple responses 

Table 3: Distribution of respondents by the use of adaptation strategies to climate  change 
            Adaptation strategies Mean SD 

1. Irrigation practices  
2. Use of pest and disease resistant varieties  
3. Crop rotation  
4. Changes in the planting dates and harvesting dates  
5. Mulching/cover cropping  
6. Construction of drainages  
7. Liming/ acidification  
8. Diversifying from farm to non- farm activities  
9. Increase use of family labour  
10. Intensive use of organic manure  
11. Land rotation  
12. mixed cropping  
13. Terracing  
14. Contour cropping across hill slopes  
15. Use of different tillage systems  
16. Tree planting  
17. More frequent weeding 
18. Changes in the timing of land preparation activities 
19. Use of herbicides  
20.  Water storage in ponds    
21. Shallow planting   
22. Application of pesticides  
23. Processing of crop to minimize post harvest losses   
24. Crop replacement  
25. Use of weather forecasts Occasionally used 
26. Shortened bush fallow   
27. Expansion of cultivated land area   
28. Cultivation of marginal lands   
29. Joining of co-operative society   
30.  Construction of dams within the farm  . 
31.  Riverside/ bank cultivation   
32.  Engagement in complementary/ diverse livelihoods   
33.  Cultivation of early maturing crop   
34.  Use of available credit facilities 

2.0* 
2.8* 
2.5* 
2.7* 
2.9* 
1.7 
1.9 
2.4* 
2.8* 
2.6* 
2.3* 
2.7* 
1.7 
14 
1.4 
2.1* 
2.7* 
2.6* 
1.4 
1.7 
1.4 
1.4 
2.9* 
2.2* 
1.9 
1.5 
1.5 
2.5* 
1.9 
1.2 
1.3 
2.3* 
2.6* 
1.9 

 

0.8 
0.9 
0.7 
0.7 
0.9 
0.6 
0.7 
0.7 
0.6 
0.7 
0.7 
0.9 
0.9 
0.8 
0.8 
0.9 
0.6 
0.7 
0.8 
0.9 
0.9 
0.6 
0.6 
0.7 
0.8 
0.8 
0.7 
0.6 
0.8 
0.7 
0.6 
0.8 
0.7 
0.6 

Source: Field survey data, 2016   * Adaptation strategy used  

cropping (M=2.7),  more frequent weeding (M= 2.7), changes in the timing of land preparation (M 
=2.6), processing of crop to minimize post harvest losses (M =2.9), cultivation of marginal lands 
(M=2.5), engagement complementary/diverse livelihoods (M= 2.3), diversifying from farm to non-
farm activities (M= 2.4), crop replacement (M= 2.2) cultivation of early maturing crop (M =2.6) and 
Irrigation (M=2.0) were used. While Construction of drainages (M= 1.6), liming/acidification (M 
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=1.9), land rotation  (M=2.3 ),terracing ( M = 1.7), tree planting (M=2.1) water storage in ponds (M = 
1.7), use of weather forecasts (M= 1.9),  joining of co-operative society ( M=1.9), use of available 
credit facilities (M=1.9), contouring ( M= 1.4), use of different tillage systems (M= 1.4),  use of 
herbicides (M = 1.4),  shallow planting ( M= 1.4), application of pesticides (M= 1.4),  shortened bush 
fallow ( M= 1.5),  expansion of cultivated land area ( M= 1.5),  construction of dams within the farm ( 
M= 1.2),  riverside cultivation ( M = 1.3) were not used.  A grand mean of M = 2.1 was arrived at, 
implying that an average cassava farmer used different adaptation strategies to reduce the effects of 
climate change in the area. The result of confirmed the findings of Obayelu et al., 2014; Adebisi-
Adelani and Oyesola, 2013; 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.    
 
Relativity in the use of climate change adaptation strategies  

Result in Table 4 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.  
 
Table 4: Differences in cassava farmers’ adaptation strategies to climate change in 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: Result analysis of field survey data, 2016     

Conclusion and Recommendations 
The study concluded that 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. Hence, the 
following recommendations were made:  

i. 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.  

ii. 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.  

iii. 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.  
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iv. 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 
only a challenge to agriculture development (food supply) but to the country’s general 
development and sustenance of the entire citizenry.   

v. 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. 
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