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ABSTRACT 
 

Extreme weather events such as floods, landslides and drought are caused by climate variation. Studies have shown that 

root crops such as cassava are most vulnerable to the impact of climate variability in recent times the weather/climate 

predictions have failed, thereby, misleading the farmers and causing disasters which have often led to a decrease in their 

food production. Climate which is the primary determinant of agricultural production, has often changed throughout 

earth’s history. The change continues even in the future that the recent global warming has influenced agriculture 

negatively in Nigeria, leading to decline in food in the nation. This paper therefore investigated the small-scale cassava 

producers’ adaptation strategies to climate variability in Anambra State. The specific objectives were to identify the 

indigenous and improved adaptation strategies used by small-scale cassava producers and ascertain sources of 

information on climate variability and adaptation strategies among small scale cassava producers in the study area. A 

Multi-stage sampling procedure was used in selecting the sample size. The first stage, one local government was selected 

from each of the four Agricultural zones in Anambra state purposively, because of their high rate of cassava production 

to give a total of four local government area in the study area. The second stage, two communities were randomly 

selected from each of the four local governments to give a total of eight communities. The third stage two villages were 

selected randomly from each community to give a total of sixteen villages. The last stage, random selection of eight 

farmers each from the sixteen villages to give a total of 128 farmers, which is the sample size. A total of 128 cassava 

producers were used for the study. From the findings of this study, small scale cassava producers the indigenous 

adaptation strategies highly employed by the cassava producers were planting of cover crops, mixed farming, change in 

tillage methods, diversification from non-farming to farming activities and the use of organic/farmyard/mulch material. 

In addition, the improved adaptation strategies highly used are improved crop variety, drought resistant varieties and 

drought tolerant varieties. In addition, the result show that, the producers in the state source of their farming information 

majorly obtain from extension agents and their fellow cassava producers. From the tests of hypotheses, it was found 

that there is a significant relationship between climate variability and production level. It was recommended that small 

scale cassava farmers should be Properly educated on climate variability should be made available to the farmers through 

extension agent and the use of both adaptation strategies should be adapted to curtail various effects of these vagaries 

of weather on production of cassava in the study areas. 
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INTRODUCTION 

 

The history of cassava production and agriculture in 

general, reflects a series of adaptations to a wide range of 

factors from both within and outside the agricultural 

systems. Adaptation, a major policy option for reducing the 

negative impacts of climate variability, is regarded as a 

vital component of climate variability effects and 

vulnerability assessment (Onyeneke & Madukwe, 2010; 

Kurukulasuriya & Mendelsohn, 2006). In the view of 

Fankhauser (2016), adaptation is the process of adjustment 

to climate effects, in order to moderate the negative and/or 

enhance the positive impacts of climate change. Adaptation 

is said to be an adjustment in ecological, social, or 

economic systems in response to actual or expected 

climatic stimuli and their effects or impacts. This term 

refers to changes in processes, practices, or structures to 

moderate or offset potential damages or to take advantage  
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of opportunities associated with changes in climate. It 

involves adjustments to reduce the vulnerability of 

communities, regions, or activities to climatic change. 

Adaptation necessitates the adjustment of a system to 

moderate the impacts of climate variability, to take 

advantage of new opportunities and to cope with the 

consequences. It also involves the action that people take in 

response to, or in anticipation of, projected or actual changes 

in climate to reduce adverse impacts or take advantage of the 

opportunities posed by climate change. According to IPCC 

in Oladipo (2010), adaptation to climate variability is defined 

as an adjustment in natural or human systems to actual or 

expected climatic stimuli or their effects, which moderates 

harm and exploit beneficial opportunities. 

Anarah, Ezeano & Osuafor (2019) stated that although 

Nigeria is known to be a minor contributor to the causes of 

global climate variability, it is believed to suffer more due 

to its low adaptive capability. A review of climate change 

and its effect in Nigeria ecosystem was done by Olaniyi, 

Ojekunle & Amuyo (2013). The authors examined the issue 

of the climate change and its impact on the environment. 

The effects of man’s activities as well as those of natural 

phenomena on global warming, climate change and the 

environment were presented and discussed. The options 

that are available as response to global warning: mitigation, 

adaptation and possible human suffering as consequences 

of what cannot be avoided by mitigation and adaptation 

were also considered. The study then underscores the need 

for governments at all levels to adequately fund geo 

information production and cultivate the culture of its 

usage for adequate and proactive response to global 

warming, sustainable environment management and 

national development.  

In recent times the weather/climate predictions have 

failed, thereby, misleading the farmers and causing 

disasters which have often led to a decrease in their food 

production. Climate, which is the primary determinant of 

agricultural production, has often changed throughout 

earth’s history. Adaptation to climate variability is defined 

as an adjustment in natural or human systems to actual or 

expected climate stimuli or their effects which moderates 

harm and exploit beneficial opportunities. Adaptation to 

climate variability must be understood as a continuous 

process which addresses current climate variability and 

extremes as well as future climate risks. Farmers are 

constantly confronted with the challenges of choosing the 

best adaptation option(s) that will be resilient to the impact 

of climate change (Elijah, Osuafor & Edeh, 2020). There is 

no doubt that the change continues even in the future 

(Anarah et al., 2019), study showed that the recent global 

warming has influenced agriculture negatively in Sub-

Saharan, Africa mostly Nigeria, leading to decline in food 

in the nation. Also, recent estimates suggest that the 

absence of building strong adaptation strategies would 

result in a loss of between 2 - 11% of Nigeria’s GDP by 

2020 and rising above this to the range of 12-50% by 2050 

(FAO, 2002). Also, most studies on climate change and 

agriculture have focused on developed countries while only 

very little research has focused on the tropical rainforest 

zones of the developing regions like Anambra in Nigeria 

who are most vulnerable to climate change menace. It is 

obvious that the earth is warming, there is need to develop 

coping strategies that could help to mitigate its effect on 

food crop farmers in the south eastern states of Nigeria. The 

problems posed by climate change has led to questions like:  

What is the impact of climate change on selected food 

crops and information source in the study area; What are 

the adaptation strategies of mitigating the menace of climate 

change in the study area. Climate change adaptation 

depends on demand for improved seeds, category of 

techniques adopted to curtail climate variability, time of 

planting, among others (Ogbodo, Anarah & Abubakar, 

2018). Thus, the reason for the research. 

It is also worthy of note that previous research by 

Ezeano (2012) have reported that cassava producers have 

been employing precautionary measures (conscious and 

unconscious) as they experience these changes in other to 

mitigate the effect of this menace on their livelihood. Also, 

recent estimates suggest that the absence of building strong 

adaptive strategies to these variabilities in climate, would 

result in a loss of between 2% and 11% of Nigeria’s GDP 

by 2020 and rising above this to the range of 12-50% by 

2050, thereby, compromising the attainment of the 

Millennium Development Goals of 2015 (BNRCC, 2011). 

Very few researches like Ibekwe (2015) and Ifeanyi-Obi 

and Etuk (2012) have focused on the area of climate change 

adaptation strategies employed by small scale cassava 

producers. Also, many other related studies on climate 

variability and agriculture have focused mostly on 

developed countries while only very little research has 

focused on the tropical rainforest zones of the developing 

regions like Nigeria who are most vulnerable to climate 

variability menace. It therefore, becomes pertinent to know 

the adaptation strategies to climate variability among 

cassava producers. 

 

Objectives of the Study 

The aim of the study is to investigate the small-scale 

cassava producers’ adaptation strategies to climate 

variability in Anambra State, the specific objective was to: 

i. identifies the indigenous and improved adaptation 

strategies used by small-scale cassava  producers in the 

study area; and 

ii. ascertain sources of information on climate variability and 

adaptation strategies among small scale cassava producers. 

 

Hypothesis of the Study 

There is no significant relationship between adaptation 

and source of information of small-scale cassava producers. 

 

MATERIALS AND METHODS 

 

The study was a descriptive survey. Anambra State is 

made up of 2,270 small scale cassava producers (Anambra 

State Agricultural Development Programme (ASADEP, 

2017) which formed the sample frame. The distribution 

according to ADP Zone is as follows; Anambra-520, 

Aguata-680, Awka-620, Onitsha-450.A multi-stage 

sampling procedure was used in selecting the sample units 

for the study. A Multi- stage sampling procedure was used 

in selecting the sample size. The first stage, one local 

government was selected from each of the four Agricultural 

zones in Anambra state purposively, because of their high 

rate of cassava production to give a total of four local 

government area in the study area. The second stage, two 

communities were randomly selected from each of the four 
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local governments to give a total of eight communities. The 

third stage two villages were selected randomly from each 

community to give a total of sixteen villages. The last stage, 

random selection of eight farmers each from the sixteen 

villages to give a total of 128 farmers, which is the sample 

size. The instrument for data collection was a well-structured 

questionnaire validated with the help of two experts in the 

field of Agricultural Economics and Extension. The 

instrument was pre-tested and a reliability coefficient of 0.82 

was obtained. After data collection, objectives were 

achieved using inferential statistics. Hypotheses were tested 

using multiple linear regressions model. 

 

RESULTS AND DISCUSSION 

 

Objective one: Indigenous and improved adaptation 

strategies used by small-scale cassava farmers 

The results of the mean responses of the respondents 

on the level of use of indigenous and improved adaptation 

strategies by small scale cassava farmers in Anambra State 

are shown in Tables 1 and 2. 

Data in Table 1 revealed that to a high extent, 

mulching (× ̅=2.96;SD= 1.30), mixed farming 

(×̅=2.59;SD=1.25), change in tillage methods (× ̅ 

=2.62;SD=1.25), diversification from non-farming to 

farming activities (× ̅=2.70;SD=1.31), use of 

organic/farmyard/mulch material (×̅=2.80; SD=1.19) were 

used by cassava farmers as indigenous adaptation 

strategies. On the other hand, mixed cropping (× ̅= 2.05; 

SD=1.30) and changing planting dates (× ̅=2.06; SD=1.15) 

were moderately used by cassava farmers as indigenous 

adaptation strategies while change in fallow period (× ̅= 

1.60; SD =1.23) was used to a low extent by small scale 

cassava farmers in Anambra State. Nwajiuba (2010) 

observed that growing of varieties of crops on the same plot 

of land is an appropriate adaptation strategy for farmers 

because it helps to avoid complete crop failure as different 

crops may be affected differently by climate variability and 

may also require different soil nutrients. 

Data in Table 2 tells that to a low extent precision 

agriculture (×̅ = 1.50; SD = 1.11), climate predictions (×̅ 

= 1.56; SD = 1.05), were not used by cassava farmers as 

improved adaptation strategies method because is not 

significant. Improved crop variety (×̅ = 2.93; SD = 

1.11), drought resistant varieties (×̅ = 2.53;SD = 1.07) 

and drought tolerant varieties (×̅ = 2.60; SD = 1.06), were 

used by cassava farmers in high extent as improved 

adaptation strategies while resistant to temperature stresses 

varieties (×̅ = 2.16; SD = 1.11), high yield water sensitive 

varieties (×̅ = 2.06; SD = 1.10), mixed-crop-livestock 

farming system (×̅ =2.14; SD =1.07), crop diversification 

(×̅ = 2.14; SD =1.06), changing in harvesting date 

(×̅=2.03; SD =1.06) were moderately used by cassava 

farmers as improved adaptation strategies to climate 

variability. This finding concurs with the work of 

Nwajiuba (2010), who concluded that farmers can adapt 

to climate changes through improved adaptation 

strategies relevant to them. 

 
 

Fig. 1: Conceptual Framework of small-scale cassava producer; 

adaptation strategies to climate variability (Researchers’ Concept). 

 

Objective two: Sources of information on climate 

variability 

The percentage response of sources of information 

among small scale farmers on climate variability in 

Anambra State is shown in Table 3. 

Result from table 3 shows that majority (77.34%) of 

the farmers source their information from   fellow farmers, 

(61.72%) from extension agents, few (52.34%) from radio 

set, very few (48.44%) source from television set while 

(20.31%) source their information from the internet/social 

media. The implication is that farmers that belong to 

agricultural groups are more likely to have access to farm 

information on climate variability adaptation strategies 

than those who do not belong to any. This finding is similar 

to that of Nwajiuba, (2010) whose studies tells that 

adequate information flow channel and extension contact 

with registered farmers have a positive relationship with 

the adoption of agricultural strategies since extension 

agents transfer modern agricultural technologies to farmers 

to help counteract the negative impact of climate change. 

 

Hypotheses Testing 

H01: There is no significant relationship between 

adaptation strategies and source of information of small-

scale cassava producers. 

Table 4 shows ordinal regression of adaptation and 

source of information by small scale cassava farmers in 

Anambra State. The R-square value of 0.588 indicates that 

adaptation explained 58.8 % variability of cassava 

producers. Predicting variables such mixed cropping 

(0.029), change in planting date (0.000), climate prediction 

(0.014), all have significant coefficients (p<0.05). The 

coefficient value of 0.015 indicates that mixed cropping 

increases the production of cassava by 0.015 kg per hectare. 

The coefficient value of 0.519 means that mixed farming 

increases cassava production by 0.519 kg per hectare. For 

change in planting date, the coefficient value of -1.526 

indicates that decreases cassava production decreases by -

1.526 kg per hectare. For climate prediction, the coefficient 

value of -1.687 indicates that a decreases cassava 

production by -1.687 kg per hectare. Since the p-value of 

interaction between adaptation and source of information is 

0.023, the null hypothesis is rejected and is concluded that 

there is significant relationship between adaptation and 

source of information. This means that mixed cropping, 

change in planting date and climate predictions, increases  

            

 

 

 

 

 

 

 

 

 

 

 

      INDEPENDENT          INTERVENING 

 

 

 

 

 

 

 

 

 

 

 

Impact of climate change: 

Temperature, Rainfall... 

Sources of information: 

Radio, T.V, Internet, 

Social media 

DEPENDENT VARIABLES 

Adaptation strategies 

Indigenous and Improved 

                  

 

 

 

Maize, Yam, Cassava 

Increase in Cassava Production  

High yield 

 

 



Int J Agri Biosci, 2021, 10(1): 1-5. 
 

 4 

Table 1: Mean responses of indigenous adaptation strategies used by small scale cassava farmers 

S/N Indigenous adaptation strategies ×̅ SD Decision 

1. Mixed cropping 2.05 1.297 S 

2. Mixed farming 2.59 1.245 S 

3. Changing planting dates 2.06 1.155 S 

4. Changing tillage methods 2.62 1.255 S 

5. Diversification from farming to non-farming activities 2.70 1.312 S 

6. Mulching 2.96 1.376 S 

7. Use fertilizers (organic/farmyard/mulch materials) 2.79 1.186 S 

8. Change in fallow period 1.60 1.231 NS 

Source:  Field survey, 2017: ×̅ = Mean; SD = Standard Deviation; Mean ≥ 2 = Significant; Mean ≤ 2 = Not significant. 

 

Table 2: Mean responses of improved adaptation strategies used by small scale cassava farmers 

S/N Improved adaptation strategies ×̅ SD Decision 

1. Improved crop variety 2.93 1.112 S 

2. Climate predictions 1.56 1.048 NS 

3. Precision agriculture 1.50 1.089 NS 

4. Drought resistant varieties 2.53 1.065 S 

5. Drought tolerant varieties 2.60 1.056 S 

6. Resistant to temperature stresses varieties 2.16 1.114 S 

7. High yield water sensitive varieties 2.06 1.978 S 

8. Mixed crop-livestock farming system 2.14 1.070 S 

9. Crop diversification 2.14 1.055 S 

10. Changing harvesting date 2.03 1.059 S 

Source: Field Survey, 2017: ×̅ = Mean; SD = Standard Deviation; Mean ≥ 2 = Significant; Mean ≤ 2 = Not significant 

 

Table 3: Percentage response of sources of information on climate variability 

 Frequency* (n = 128) Percentage (%) 

Fellow farmers 99 77.34 

Radio set 67 52.34 

Extension agents 79 61.72 

Television set 62 48.44 

Internet/social media 26 20.31 

Source: Field Survey, 2017. 

 

Table 4: Ordinal regression of adaptation and source of information 

Adaptation Coefficient Standard error Wald df Sig. Cox & Snell (R2) p-value 

  Mixed cropping 0.015 0.459 0.001 1 0.029 0.588 0.023* 

Mixed farming 0.519 0.420 1.526 1 0.217 
  

Change in fallow period 0.601 0.436 1.899 1 0.168 
  

Use of organic fertilizers 0.258 0.484 0.284 1 0.594 
  

Mulching 0.543 0.464 1.367 1 0.242 
  

Change in planting date -1.526 0.410 13.833 1 0.000 
  

Change in tillage methods 0.017 0.439 0.001 1 0.970 
  

Drought resistant varieties 0.023 0.404 0.003 1 0.954 
  

Climate predictions -1.687 0.686 6.052 1 0.014 
  

 

the propensity to produce cassava. This finding is in 

agreement with the study of Anarah et al., (2019) who 

noted that adaptation strategies mitigate changes in climate 

variability. 

 

Conclusion 

From the findings of this study, small scale cassava 

producers have little or less information source on climate 

variability. Most of the information was gotten from fellow 

farmers. Most of the farmers used both improved and 

indigenous adaptation strategies. precision agriculture, 

climate predictions, were not used by cassava farmers as 

improved adaptation strategies method because is not 

significant in the use of improved adaptation strategies in 

the production of cassava. They will be able to employ 

necessary measures like, use of inorganic fertilizer and 

deforestation to reduce climate variability in the area. The 

indigenous adaptation strategies highly employed by the 

farmers are planting of cover crops, mixed farming, change 

in tillage methods, diversification from non-farming to 

farming activities and the use of organic/farmyard/mulch 

material. In addition, the improved adaptation strategies 

highly used are improved crop variety, drought resistant 

varieties and drought tolerant varieties. Form the result, the 

farmers in the state source their farming information 

majorly from extension agents and their fellow farmers. 

From the tests of hypotheses, and it was found that there is 

a significant relationship between adaptation strategies and 

source information.  

 

Recommendations 

Based on the findings of this study, these 

recommendations were made: 

Farmers are encouraged to use radio set, television set 

and internet/social media as source of information on 

climate variability and adaptation strategies.  

The small-scale cassava farmers should adapt 

Precision agriculture and climate prediction as improved 
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agricultural strategies to cope with ever-increasing climate 

variability. 

Proper education on climate variability should be 

made available to the farmers through extension agent and 

the use of both adaptation strategies should be adapted to 

curtail various effects of these vagaries of weather on 

production of cassava in the study area. 
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