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Abstract 
This study investigated effect of building resilience against climate change for sustainable agricultural practices among small-scale yam farmers 
in Ondo State, Nigeria. Three hundred and five small-scale yam farmers were selected through multistage random sampling procedure. Information 

were collected on socio-economic characteristics, resilience building strategies, challenges of building resilience by yam farmers with the aid of 
structured questionnaire. The descriptive statistics-mean, standard deviation, independent t-test analysis, Cohen’s d and logistic regression 

analysis were the analytical tools employed for data collected. The result showed 69.1% of yam farmers built resilience strategies against climate 

change with 48.6±7.5years as mean age of yam farmers with male household heads dominant and with primary education. The resilience building 
strategies in yam production included intercropping, crop rotation, weeding, and pests/diseases control, among others. Finding also revealed 

significant difference in yam production after building resilience against climate change. It was discovered that, age of yam farmers, household 

size, cultivated land size, access to climate information and credit were factors influencing resilience building among yam farmers in the study 
area. It was recommended that youth should be encouraged in yam production, training and education, access to credit and climate information 

should be encouraged among small-scale yam farmers in the study area. 
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Introduction: Agricultural production in Nigeria like other 

nations of the world is negatively affected by climate change 

coupled with increasing environmental challenges. Climate 

change and its impact has become a source of concern in the 

rural areas most especially the small scale yam farmers in 

developing countries. Climate change is an inevitable and 

urgent global challenge with long-term consequences for the 

sustainable agricultural practices in all nations of the world. 

Climate change such as; extreme temperatures and rainfall, 

pests and diseases, flooding, and excess heat, among others 

has posed serious challenges on small scale yam famers who 

are the major producers of food and depend on rainfed 

agriculture but lacked climate adaptive capacity. Climate 

change remains the most critical challenge confronting 

sustainable production in agriculture in the world today with 

the effects are much daunting in developing countries.  

Climate change is a cardinal factor causing weather 

variability that poses challenges to crop farmers, most 

especially the small-scale farmers who are the largest 

producers of staple food (Olufemi et al., 2022; Ibidapo and 

Ayansina, 2024). The variability and change in climatic 

factors has impacted greatly on yam production in rural area 

most especially in developing countries and Nigeria in 

particular. These have seriously undermined agricultural 

productivity in various agro-ecological zones of the rural 

areas (Adebayo and Ojogu, 2019). The challenges of climate 

change to crop farmers in the sub-Saharan Africa, most 

especially small-scale farmers who are the largest producers 

of staple food cannot be underestimated (Nwalem et al., 

2019; Izuogu et al., 2021; Akinkuolie et al., 2025).  Hence, 

addressing climate change through adaptation practices or 

building resilience in yam production could guide against the 

devastating effects of climate change. 

 

Resilience entails the ability of the different people, 

households and systems to adapt, mitigate and recover from 

various forms of shocks and stresses in a way that reduces 

the chronic vulnerability in climate and facilitates inclusive 

growth (Mayanga et al., 2023; Béné et al. 2017). It entails 

the means by which someone predict, manage, bear and 

survive the consequences of devastating occurrences in an 

efficient and timely manner through the adoption of long 

lasting measures of its crucial functions and structure (IPCC, 

2009). Climate resilience strategies could often be termed as 

adaptive capacity or buffer capacity to mitigate the effect of 

climate change (Acevedo et al., 2020; IPCC, 2009; Olufemi 

et al., 2022). It therefore consists of building adaptation or 

adjustment in human or natural systems through the adoption 

of innovation or changing environmental conditions to 

cushion the effect of climate change (IPCC, 2009; Ashfaq 

and Jan, 2019). In yam production, building resilience 

consist of adoption of various climate adaptation 

mechanisms/practices by yam farmers to reduce possible 

effects of climate change and cope with the outcomes to 

enhance sustainability in yam production in the rural areas. 

This is crucial due to the fact that the impact of climate 
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change is mostly experienced by the small-scale farmers, 

who are the major producer of food crops and are highly 

dependent on erratic rainfall and other climate-sensitive 

conditions. 

Yam (Dioscorea spp) is one of the major staple food crops 

that is widely cultivated and massively consumed by the 

people in Nigeria. Nigeria is accounted as the largest 

producer of yam in Africa with about 36.72 million metric 

tonnes production annually (Odinwa et al.2016). Nigeria 

contributes about two-thirds of yam production globally 

each year. Yam cultivation has being one of the dominant 

food crop livelihood activities of the people and mainstay of 

the economy of the rural areas in developing countries. It is 

major source of food, income and raw materials for the 

industries. However, despite the significance yam to the 

household economy, there has been a decline in yam 

production which could be attributed to several challenges 

facing yam production such as pests, diseases infestation, 

poor soil fertility, inadequate inputs, among others (Izuogu 

et al., 2021). Climate shocks could adversely affect yam 

production, household’s economy and wellbeing, food 

security status and ultimately culminate into poverty. 

Studies have documented several negative consequences of 

climate change has been reported on yam production in 

Nigeria (Odinwa et al., 2016; Atube et al., 2021). 

Twongyirwe et al. (2019) submitted that farmers 

acknowledged the impact of climate change results in 

reduced agricultural production while Funk et al. (2020) 

indicated that climate change led to agricultural production 

losses ranging from 5% to 20% in Indonesia. Atube et al. 

(2021) reported that famers lack information and adaptive 

capacity such as access to weather forecast, constant 

extension agent’s information on resilience to climate 

change, and technology to mitigate climate variability 

(Adeagbo et al., 2021). Despite the plethora of studies on 

climate change and yam cultivation, however, there is dearth 

of empirical evidence on building resilience to climate 

change in yam production for household sustainability in 

Ondo State. Findings of this study will contribute to 

knowledge and bridge the gap while identifying the 

resilience strategies adopted by yam farmers against adverse 

effect of climate change. Hence, this study assessed the 

resilience building mechanism in mitigating the effect of 

climate change for sustainable agricultural practices in Ondo 

State, Nigeria. Specifically, the study seeks to;  

 profile the socio-economic characteristics of 

small-scale yam farmers in the study area; 

 identify the resilience building strategies adopted 

by small-scale yam farmers in the study area; 

 identify challenges facing small-scale yam 

farmers in building resilience against climate 

change in the study area;  

 identify if difference exist between farmers 

income before and after building resilience against 

climate change; and  

 determine factors influencing the choice of 

resilience strategies adopted by small-scale yam 

farmers in the study area. 

Materials and Methods: This study was conducted in Ondo 

State, Nigeria. Ondo State has eighteen local government 

areas with an estimated population of 7,930,787 people 

(National Population Commission of Nigeria, NPC, 2021). 

The state lies on latitude 50 451 and 80 151 North and 

longitude 40 451 and 60 East of the equator. Ondo State is 

characterised agrarian vegetation and farming is the  major 

occupation of the people in the study area. The study area 

supports the cultivation of cocoa, kola, maize, and yam, 

among other crops. The 300 small-scale yam farmers which 

constituted the sample for the study were selected through 

the multistage sampling procedure. Stage one consisted of 

the purposive selection of three (3) local government areas 

(Akoko-South-West, Ondo-East, and Okitipupa) in the state.  

The purposive selection of the local government areas was 

based on fact that they are among the major yam producing 

local government areas in the state. Second stage, comprised 

random selection of five (5) communities from each of the 

selected local government areas given a total of fifteen 

communities while the final stage consisted of random 

selection of small-scale yam farmers based on probability 

proportionate to the size of small-scale yam farmers in the 

selected communities. A total of three hundred (300) small-

scale yam farmers were selected for the study. Primary data 

were gathered through structured questionnaire with 

interviews schedule. Information was gathered on the socio-

demographic and farm characteristics, climate change 

features, income and challenges of building resilience and 

climate resilience adaptive strategies, among others. Data 

collected  were analysed using descriptive statistics such as 

frequency distribution counts, mean and standard deviations, 

t-test of independent sample, Cohen’s d and logistic 

regression analysis. The independent t-test was used to test 

if there is significant difference in small-scale yam farmers 

production before and after building resilience against 

climate change while the logit model was employed to 

determine factors influencing resilience building 

mechanisms adopted by the small-scale yam farmers. The 

independent t-test analysis is specified as follows;  

𝑡 =    
𝑋̅1−𝑋̅2

√
𝑆1

2

𝑛1
+

𝑆2
2

𝑛2

      1 

Where, t = student t – test; 𝑥̅1,2 = means for before and after building resilience mechanisms, 𝑠2 = variance, 𝑛1,2 = numbers of 

small-scale yam farmers. The degree of freedom is given as (n1 + n2) - 2. The Cohen’s d was used to determine the effect of size 

that is the magnitude of difference in resilience building on small-scale yam farming in the study area. The Cohen’s d was 

determined using;  

d =  
𝑋̅1− 𝑋̅2

𝑆𝑝
               2 

𝑆𝑝 = √
𝑆1

2+ 𝑆2
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where, d is the Cohen’s d,  𝑋̅1, 𝑋̅2  are the means income from yam production for before and after building resilience in yam 

production, and 𝑆𝑝 is pooled standard deviation. The logistic regression function of small-scale yam farmers’ likelihood of adoption 

of resilient mechanism against climate can be expressed as;  

𝐿𝑜𝑔𝑖𝑡 (𝑃) = 𝑙𝑜𝑔 (
𝑝

1−𝑝 
)         4 

Let, 𝑃𝑖 = 𝑃𝑟 (
𝑌=1

𝑋= 𝑋𝑖
) ;          5 

then this model can be written as; 

𝑃𝑟 =  (𝑦 =  
1

𝑦
) =  

𝑒𝑥𝑝𝑥𝑏

1− 𝑒𝑥𝑏 = 𝑙𝑜𝑔 (
𝑃

1− 𝑃𝑖
)       6 

= 𝐿𝑜𝑔𝑖𝑡 (𝑌𝑖) =  𝛽0 +  … . +𝛽𝑖𝑋𝑖 +  𝑢𝑖       7 

where, 𝑃𝑖 is the probability of small-scale yam farmers 

building resilience mechanism, 𝑋𝑖 represents the 

explanatory variables, 𝛽0 is the model intercept, 𝛽𝑖  denotes 

the regression coefficients for the explanatory variables and 

𝑢𝑖 is the error term in the model. Hence, 𝑃𝑖 = 1 small-scale 

farmers build resilience against climate change; 0 = 

otherwise, explanatory variables are X1 = age (years); X2 = 

gender (1=male; 0=otherwise); X3 = education (completed 

years of formal schooling); X4 = marital status (1 = married; 

0 = otherwise); X5 = household size (numbers); X6 = farming 

experience (years);  X7 = distance to farm centre 

(kilometers); X8 = cultivated far size (hectares); X9 = income 

realised (₦); X10 = access to climate information (1= yes; 0 

= otherwise);  X11 = contact with extension agents X12 = non-

farm income (₦); X13 = access to credit  (1= yes; 0 = 

otherwise); 

Results and Discussion : The socio-economic 

characteristics of small-scale yam farmers (Table 1) play 

significant roles in agricultural practices, decision making, 

and adoption of innovation in rural areas. The results 

revealed that 69.1% of the small-scale yam farmers adopted 

climate change resilience mechanisms to combat the climate 

change outcomes in the study area. This indicates that 

majority of the yam farmers employed building resilience 

against climate change to guide against poverty and food 

insecurity. The mean age of the of the yam farmers was 

48.6±7.5years. This implies that the yam farmers in the study 

area are within the economically active population age for 

agricultural production. This enhances their ability in 

adopting the various resilience building mechanisms in yam 

cultivation and that this age bracket is more responsive to 

innovations and modern technologies for agricultural 

production. This is similar to Bolarin et al. (2022) that 

reported a mean age of 45 years but contrary to finding by 

Sadiq et al. (2021) who reported a mean age of 50 years for 

yam farmers in Benue State, Nigeria. Male household head 

yam famers accounted for 72.5% in the study area. This 

implies that yam cultivation in the study area is mostly 

dominated by men. This finding is in line with Udemesue et 

al. (2017) who reported the prevalence of more male 

(75.0%) yam farmers in Anambra State, Nigeria.  

The marital status of the small-scale yam farmers indicated 

that 81.4% were married coupled with average household 

size of 8.0 members within the yam farmer’s household. 

This concurs with findings by Sadiq et al. (2021) and 

Udemesue et al. (2017) who reported that 77.5% and 66.9% 

married couples among yam farmers in Benue and Anambra 

States, respectively. The large family size enhances the 

availability or supply of more family labour for cultivation 

of yam farming. Anozie et al. (2014) revealed that resilience 

building strategies against climate change variability and 

unfavourable effects of the weather in the cultivation of yam 

is labour intensive hence; family labour supply will help to 

address labour shortage. This supports the finding of average 

household size of 7.0 members in Ethiopia by Tesfaye and 

Nayak (2022). Access to education is a major factor in 

agricultural production in the rural area. The mean years of 

completed education of the yam farmers revealed an 

approximately 6.12 years. This indicates that most yam 

farmers completed primary school.  However, this low level 

of education could have impact on yam farmers’ ability to 

understand and interpret climate change information and 

adopt climate change resilience innovations. The result 

revealed that yam farmers cultivated an average of 2.58 

hectares of land for yam production which supports the 

submissions by Federal Office of Statistics (1999) and Girei 

et al. (2016) who reported an average cultivated land size for 

small-scale farmers to be between 0.1 – 4.99 hectares of land 

but at variance with Ogbonna et al. (2011) and Udemesue et 

al. (2016) and who found an average of 1 hactares and 1.54 

hactares of cultivated land size, respectively among yam 

farmers in Abia and Anambra States. On access to farm 

inputs, was observed to be low among the yam farmers 

which accounted for 46.3%. Input acquisition constituted a 

major challenge facing the farmers thus exacerbated by 

climate change. Hence, building resilience to climate change 

could boost productivity in the absence or poor supply of 

inputs. The average years of experience of yam farmers was 

approximately 13 years and this was found to have impacted 

much on yam farmers adoption of resilience building 

mechanisms. This is consistent with finding by Ibidapo 

(2017) that more years of experience promotes better 

understanding of climatic variability and the mitigation 

strategy in yam production. 

Access to credit and contact with extension agents (Table 1) 

among the yam farmers, 49.1% indicated their access to 

credit facilities which was observed to be very low and have 

significant negative effects on access to inputs, adoption of 

innovation and technology, and access adequate training on 

climate resilience building strategies. The result showed an 

average of 5 contact periods with extension officers per 

annum. This may be attributable to the increase in the 

numbers of adoption of resilience building innovation 

practices among yam farmers. However, this is low 

considering the importance of information on climate 
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change and the need to keep farmers abreast of consequences 

on agricultural production. The finding is inconsistent with 

Nahid et al. (2021) that reported average of 12 contact 

periods with the extension officers. The result on income 

revealed that, yam farmers realised more income after 

building resilience mechanisms to mitigate the effect of 

climate change on yam production in the study area.   

 

Table 2 shows the resilience building mechanisms adopted 

by small-scale yam farmers in the study area. The results 

revealed that 80.3% of the farmers adopted crop rotation 

while organic farming practices were employed by 92.7% as 

resilience against climate change. This conforms to the 

submission by Food and Agricultural Organisation (2017) 

that there is need for combined strategies in resilience 

building to mitigate the effect of climate change in sub-

Saharan Africa. The adoption of mulching, planting of 

resistant yam varieties and alteration in planting period 

accounted for 55.3%, 86.0% and 69.3%, respectively. In the 

same vein, the use of indigenous practices, crop 

diversification and inter-cropping was represented by 

89.3%, 72.7% and 73.0%. This finding agrees with 

Rwangire and Muriisa (2019) that indigenous practices and 

crop diversification help to combat climate variability and 

prolong soil improvement for enhanced productivity. 

Furthermore, Abiola et al. (2016) and Aluma (2024) 

indicated that inter-cropping and organic farming practices 

serve as insurance and protect the soil and build resilience 

against climate change most especially among the peasant 

farmers in the developing countries.  

 

On the challenges of building resilience by small-scale yam 

farmers, results showed that lack of weather forecasts and 

meteorological orientation and poor access to climate-

information constituted serious challenge to the yam 

farmers. This was attributed to the inadequate awareness and 

information among the farmers populace. Irregular weeding 

of farm (70.3%) was also identified as a challenge to yam 

farmers which could account for the poor yield and 

proliferation of pests and diseases infestation due to climate 

change (Rwangire and Muriisa, 2019). Inadequate adaptive 

capacity and poor adoption of innovation or technology 

accounted for 88.0% and 89.3%, respectively. This 

corroborates the finding by Njogenhenle et al. (2021) which 

indicate that farmers in the developing countries lack the 

adaptive capacity in building resilience against climate 

change. 

 

The independent sample t-test analysis was employed to 

show if there is statistically significant difference in building 

resilience by small-scale yam farmers in the study area. The 

income realized before building resilience and after building 

resilience revealed that there is statistically significant 

difference in the income. The result (Table 3) shows a higher 

mean income after building resilience (𝑋̅1 = 76548.07; SD 

= 22045:60) than income before building resilience (𝑋̅2 =
 4567.28; SD = 13515.21), the calculated t-value of 6.540 

and a p-value of .037, and Cohen’s d value of 0.84 testing at 

an alpha level of 0.05 level of significance (𝑡298 = 6.540; df 

= 298; p < 0.05; d = 0.84). Since the p-value is less than the 

alpha level, the null hypothesis which states that “there is no 

significant difference between the income realized before 

building resilience and income realized after building 

resilience by small-scale yam farmers” is rejected. Hence, 

there is a significant difference between the income realized 

before building resilience and income realized after building 

resilience by small-scale yam farmers. Result of the Cohen’s 

d shows that the effect of resilience building against climate 

change by small-scale yam farmers was large (0.84). This 

suggests that building resilience against climate change has 

resulted in increase in productivity of the farmers, hence the 

increase in income realized.  

 

The result of the logit regression analysis (Table 4) on 

factors influencing resilience building against climate 

change by small-scale yam farmers revealed that the LR Chi2 

was 189.09, the probability chi2 was 0.000 and the Pseudo 

R2 accounted for 0.6758. The result revealed that the fitness 

of the model and the hypothesized variable are joint 

predictors of the dependent variable (resilience building 

mechanism). Thirteen (13) explanatory variables were 

hypothesized to influence resilience building mechanism by 

yam farmers out of which nine (9) were significant. Age was 

significant with positive coefficient at 5% level of 

significance. This implies that increase in age increases the 

likelihood of small-scale farmers in building resilience 

against climate change in yam production by 0.041. This 

could be attributed to the fact at advanced age yam farmers 

need to produce more for the family and more income. The 

coefficient for gender was positive and significant which 

implies that being male increases yam farmers resilience 

building resilience against climate change. This contradicts 

the assertion by Adepoju and Obayelu (2013) who reported 

a more female participation in livelihood activities 

diversification compared to men in the rural areas.  

 

Education showed negative coefficient and significant at 

5%. This implies that increase in yam farmers years of 

schooling or more education will affect participation in yam 

cultivation by -0.085. However, despite that education is 

vital for small scale farmers for enhanced productivity, yet 

increase in education decreases the likelihood of building 

resilience against climate change among small scale yam 

farmers. This is inconsistent with Zakari et al. (2022) that 

reported positive coefficient for education in building 

resilience against climate change.  Family size and years of 

experience of small-scale yam farmers had positive and 

significant coefficients at 1% level of significance. This 

implies that increase in household and years of experience 

increases the likelihood of yam famers building resilience 

against climate change by 0.104 and 0.095, respectively. 

Hence, a member/a year increase in household size/farming 

experience will increase resilience building against climate 

change among yam farmers in the study area.  

 

Also, cultivated land size and farm income realised showed 

significant and positive coefficients at 1% levels. This 

indicates that a hectare increase in cultivated land size 

increases the probability of building resilience against 

climate change in yam production by 0.073 while increase 
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in income from yam production by one naira increases the 

likelihood of resilience building to curb climate change 

among small-scale yam farmers in the study area. The 

coefficients of access to climate information and credit were 

positively significant at 5% levels. This implies that having 

access to information and credit will enhance yam farmers’ 

resilience building mechanisms. This suggests that access to 

climate change information coupled with credit availability 

will provide information and financial empowerment that 

help in yam production, pest and disease management thus 

boost productivity of yam in the study area. 

 

Conclusion and Recommendations: The study explored 

resilience building against climate change as sustainable 

agricultural practices among small-scale yam farmers in 

Ondo state, Nigeria. Various agricultural practices such as 

crop rotation, intercropping, mulching and use of indigenous 

practices were among the resilience building mechanisms 

employed by the yam farmers. Resilience building was 

found to bring about increase in income of the farmers in the 

study area. Resilience building was found to be constrained 

by poor adoption of technology, inadequate adaptive 

capacity, pests and diseases, while age of farmers, education, 

cultivated land size and access to inputs, among others were 

the drivers of resilience building against climate change 

among yam farmers in the study area.  Hence, it was 

recommended youth should be educated about resilience 

building against climate change, training and awareness 

about climate change, more land should be made available 

for yam cultivation in the study area. 
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Table 1: Descriptive Statistics of the socio-economic characteristics of yam farmers  

n = 300 

Variables Percentage  Mean/SD 

Adoption of Climate Resilience Mechanism 0.691  

Age  48.56±7.52 

Sex (Male) 0.725  

Marital Status 0.814  

Household Size  8.0±3.0 

Education of Household Head  6.12±3.06 

Cultivated Land Size  2.58±0.89 

Access to Farm Inputs (Yes) 0.463  

Years of Farming Experience  12.78±4.23 

Access to Credit 0.491  

Contacts with Extension Officers  6.03±2.43 

Income from Yam Production 

Before Building Resilience Mechanism  456720:28± 13155.21 

After Building Resilience Mechanism  765489:07±22345:60 

Source: Author’s Computation, 2025 

 

 

 

 

 

Table 2: Resilience Building Strategies and Challenges of Small-scale Yam Farmers  

Resilience Building Strategies Frequency **Percentage (%) 

Crop rotation 241 80.3 

Organic farming practices 278 92.7 

Mulching 166 55.3 

Planting resistant yam varieties 258 86.0 

Application of irrigation  189 63.0 

Alteration in planting period 208 69.3 

Use of indigenous practices 268 89.3 

Crop diversification 218 72.7 

Inter-cropping system 219 73.0 

Challenges of Building Resilience in Yam Production 

Lack of Weather/Meteorological Orientation  225 75.0 

Irregular weeding of farm 239 79.7 

Use of local Pests/Diseases control 211 70.3 

Inadequate adaptive capacity 264 88.0 

Poor adoption of technology 268 89.3 

Poor access to climate-change information 273 91.0 

Source: Field Survey, 2025      ** multiple response 

Table 3: Independent Sample t-test Analysis  

 Income  Mean Std. Dev. Df T Sig. Cohen’s    d 

Before Resilience (X1) 45670:28 13515.21 298 6.540 0.037 0.84 

After Resilience (X2) 76548:07 22045:60     

α = .05 

Table 4: Drivers of climate change resilience building mechanism by yam farmers 

Variables Coefficient P>/z/ 𝒅𝒚

𝒅𝒙
 

Age (years) 0.252(0.107)     0.01     0.041** 

Gender  (1=male; 0=otherwise) 1.109(0.263) 0.000  0.139*** 

Education (completed years of schooling) -0.678(0.294) 0.021    -0.085** 

Marital status (1 = married; 0 = otherwise) -0.444(0.678) 0.512    -0.056 

Family size (numbers) 0.827(0.311) 0.008     0.104*** 

Years of farming experience (years) 0.760(0.273) 0.005     0.095*** 

Distance to farm centre (kilometers) -0.123(0.205) 0.549    -0.155 

Cultivated far size (hectares) 0.421(0.123) 0.001     0.073*** 

Income realised (₦) 0.455(0.145) 0.002     0.053*** 

Access to climate information (1= yes; 0 = no) 0.774(0.373) 0.038     0.097** 

Number of contacts with extension agents 0.316(0.447) 0.479     0.039 

Non-farm income (₦) -0.300(0.239) 0.209    -0.037 

Access to credit  (1= yes; 0 = otherwise) 0.072(0.032) 0.026 0.012** 

Constant -15.339(5.397) 0.004  

Source: Author’s Computation, 2025     Obser = 300; Log Likelihood = -117.8452; LR Chi2 (13) = 189.09; Prb>Chi2 = 0.000; Pseudo R2 = 0.6758.  *** and ** significant 

@ 1% and 5%. 
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