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Abstract 

Food security is a vital element in ensuring the wellbeing and sustainability of every community, this study 

guided by three objectives: to assess farmers’ knowledge of climate change, to examine the effects of climate 

change on food security, and to identify adaptation options that enhance farmers’ resilience. Three null 

hypotheses were tested, focusing on the effects of climate change on food security, the relationship between 

farmers’ awareness and agricultural practices, and the relationship between adaptation strategies and food 

security. A cross-sectional descriptive research design was adopted. The population comprised 253,105 

farming households in Gusau Local Government Area, Zamfara State, from which a sample of 384 farmers 

was selected using stratified sampling, while 384 structured questionnaires were administered. Data were 

collected using a validated and reliability-tested questionnaire and analyzed using descriptive and inferential 

statistics with SPSS version 22.0 and Microsoft Excel 2013. The findings revealed that 75.5% respondents 

understood climate, 73.4% believed that climate change is occurring, the study also found that 50.1% 

respondents agreed that climate change impacts significantly on food production leading to reduction in crop 

yields, similarly the findings from the study reveals that 77% respondents reported worsening food security 

on adaptation strategies to resist the effects of climate change the study found that 57.2% respondents access 

rainfall forecasts mainly through local government councils, 58.9% respondent had taking measures to reduce 

exposure to climate risks, 59.9% respondents agreed that early warnings and utilization of at least 22 Acres of 

land for crop production could mitigate climate change and food security. The study concluded that climate 

change impacts significantly on food production, leading to reduction in seasonal yield hence resulting to food 

insecurity. It is recommended that climate education and awareness programmes should be strengthened 

through local government councils, agricultural extension services, and community-based platforms to 

improve farmers’ understanding of climate change, its impacts, and available adaptation options and policy 

interventions. 
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Introduction 

Climate change remain a serious threat to developing countries where most of their population depends on 

climate-sensitive livelihoods with poor adaptive capacity (Asfaw et al., 2021). Climate change is increasingly 

recognized as a substantial public health concern to global health, affecting human populations through 

multiple and interconnected pathways. The World Health Organization (2024), reports that climate change 

undermines key determinants of health, including air quality, access to safe water, food security, and adequate 

shelter, thereby jeopardizing decades of progress in public health. Projections suggest that between 2030 and 

2050, climate-related exposures could contribute to approximately 250,000 additional deaths annually from 

malnutrition, malaria, diarrhoeal diseases, and heat stress. In economic terms, the direct health-related costs 

of climate change are estimated at US$ 2–4 billion per year by 2030. These impacts are expected to 

disproportionately affect developing countries, where weak health systems and limited adaptive capacity 

constrain effective preparedness and response (WHO, 2024). 

Nigeria faces recurrent climate disasters such as floods, droughts, and heat waves that strike nearly annually 

and are projected to intensify over coming decades as global temperatures rise unabated for at least the next 

20 years (Omokaro, 2025; Ani et al., 2022). These events impose devastating tolls on farmers' livelihoods, 

particularly in vulnerable agrarian regions like the north, where smallholders endure crop failures and income 

erosion (Miko, 2024; Action Aid Nigeria, 2024). Geographically, Nigeria's exposure stems from its Sahelian 

north prone to desertification, coastal south vulnerable to flooding, pervasive poverty affecting 40% of 

citizens, dense rural populations (70% agrarian), and limited adaptive capacity marked by weak infrastructure 

and extension services (Aniye et al., 2024; AfriPoli, 2025). 

Drought ranks among Nigeria's foremost climate hazards, arising from prolonged precipitation deficits, 

heightened frequency, extended durations, and groundwater depletion amid erratic monsoons (Omokaro, 

2025; Akintoye et al., 2019). Climate change has amplified drought occurrences, rendering it a pressing 

national crisis, with the Nigeria Meteorological Agency documenting delayed rainy season onsets and early 

cessations that diminish soil moisture across 40-85% of croplands in northern states (Ani et al., 2022; Food 
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and Agriculture Organization (FAO) Annual Scientific Index (ASI), 2024). In northern Nigeria, Zamfara 

State included, this manifests acutely due to geo-climatic aridity, where extreme heat and rainfall 

inconsistency have shifted farming to groundwater-dependent irrigation, accelerating aquifer drawdown from 

3-5 meters in the 1980s to 8-12 meters by 2023 (Nigeria Meteorological Agency (NIMET), 2023; Ogbuchi, 

2020). Consequently, drought threatens agricultural viability, impacting 33 million Nigerians with acute food 

insecurity in 2025 and inflicting economic losses exceeding $5 billion since 2010 through yield shortfalls 

and pastoral displacements (World Food Programme (WFP), 2025; Action Aid Nigeria, 2022). 

Climate Change in Nigeria 

Nigeria’s climate continues to change markedly, with significant implications for agricultural systems and 

food security. Over the past decade, average temperatures across the country have continued to rise, 

contributing to longer dry seasons and more frequent heat stress for crops, particularly in northern regions 

where rainfall is already limited (Emegha et al., 2025). Rainfall patterns have become increasingly erratic, 

characterized by delayed onset of rains, unpredictable cessation, and alternating periods of drought and intense 

downpours, which disrupt farming calendars and heighten crop failure risks (Ani et al., 2022; Emegha et al., 

2025). These shifts have been documented in national meteorological data showing that drought conditions 

affected as much as 40–85% of cropland in some areas by mid-2024, significantly reducing soil moisture and 

planting opportunities (Ani et al., 2022). At the same time, heavy rainfall events have triggered severe flooding 

in parts of the country, leading to loss of farmland, destruction of crops, and displacement of rural 

communities, as seen in the devastating 2025 Mokwa flood in Niger State (Mokwa flood, 2025).  

Security Dimensions 

Food security is achieved when individuals consistently have adequate physical, social, and economic access 

to safe, nutritious, and sufficient food required for a healthy and productive life (FAO, 2022). It is a 

multidimensional concept comprising food availability, access, utilization, and stability, all of which are 

influenced by environmental, economic, and socio-political conditions. Climate change poses growing risks 

to these dimensions by disrupting agricultural production and food supply systems (availability), increasing 
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food prices and reducing household purchasing power (access), negatively affecting dietary quality and 

nutritional status (utilization), and intensifying exposure to climate-related shocks such as floods and droughts 

that destabilize food systems over time (Wheeler & von Braun, 2013; FAO, 2024). Recent assessments 

indicate that over 30 million people are currently experiencing acute food insecurity, a situation that is likely 

to persist or worsen during lean seasons in the absence of effective interventions. Food insecurity is 

particularly pronounced in northwestern states such as Zamfara, Sokoto, and Katsina, where an estimated 

400,000 residents in Zamfara State alone are projected to face Crisis or more severe food insecurity between 

June and August 2025 (FAO, 2025).  

Climate-Agriculture-Food Security Linkages 

Climate change affects agricultural systems primarily through rising temperatures and increasing variability 

in rainfall patterns. Elevated temperatures accelerate crop phenological development and expose crops to heat 

stress during critical growth stages, particularly flowering and grain filling, resulting in significant yield 

reductions in major cereal crops (IPCC, 2022; Zhao et al., 2021). At the same time, altered precipitation 

regimes characterized by delayed rainfall onset, early cessation, and prolonged dry spells disrupt planting 

schedules and reduce soil moisture availability, thereby increasing the risk of drought-induced crop failure 

(Sultan & Gaetani, 2016; IPCC, 2022). These combined biophysical stresses reduce agricultural productivity 

and farm incomes, with projected losses of up to 30% in the absence of effective adaptation measures (FAO, 

2023). Smallholder farmers are disproportionately affected due to limited access to resources, climate-resilient 

technologies, and adaptive capacity, which heightens vulnerability to food insecurity and livelihood instability 

(Thornton et al., 2021). 

Adaptation Strategies 

Farmers in Nigeria have adopted a range of adaptive practices to manage the risks posed by climate variability 

and change. Empirical research in northwestern Nigeria shows that arable farmers employ multiple coping 

and adaptation strategies, including the use of crop residues, chemical weed control, fertiliser application, 

organic amendments (cattle manure), regular weeding, and irrigation, to sustain productivity under changing 
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climatic conditions (Abdullahi et al., 2024). Concurrently, studies in other parts of the country, such as Ogun 

State, highlight that smallholder farmers combine irrigation, cultivation of resistant crop varieties, and 

agroforestry practices to counter drought and erratic rainfall patterns, though uptake of certain introduced 

strategies is mediated by access to extension services, climate information, and household socio-economic 

characteristics (Ogunnaike et al., 2024). Research across Nigeria further identifies the 112`as widely practiced 

adaptive options, reflecting farmers’ responses to both short-term climate shocks and long-term shifts in 

climatic norms (Nandi et al., 2024). Despite these efforts, barriers such as limited access to credit, agricultural 

inputs, and timely climate information continue to inhibit broader adoption of effective adaptation measures 

among smallholder farming communities (Ogunnaike et al., 2024). 

Research Objectives 

▪ To assess the knowledge of farmers on climate change issues 

▪ To determine the effects of climate change on food security 

▪ To identify the adaptation options that could enhance farmers and community resistance to climate 

change effects with reference to food security. 

Research Questions  

▪ What is the level of awareness of farmers on climate change?  

▪ What are the effects of climate change on food security?  

▪ What adaptations strategies are farmers employing to address the effects of climate change on food 

security?  

Research Hypothesis  

Ho: Farmers have no significant knowledge of climate change issues. 

Hi: Farmers have significant knowledge of climate change issues. 

Ho: Climate change has no significant effect on food security among farming households. 
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Hi: Climate change has a significant effect on food security among farming households. 

Ho: Farmers’ adaptation options do not significantly enhance community resistance to the effects of climate 

change on food security. 

Hi: Farmers’ adaptation options significantly enhance community resistance to the effects of climate change 

on food security. 

Methodology 

The study were conducted in Gusau Local Government Area of Zamfara State Nigeria, the State has 14 Local 

Government Areas (LGAs) and each LGA is divided into districts which are made up of villages, it has a 

population of 383, 162 and 3,364 square kilo metres and a farming families of 253,105 with majority living 

in rural areas. (2006 population census), it was estimated to 682,700 by Nigerian Bureau of Statistics (2022). 

It is located between latitudes 12o 9’ 46.25”N and longitude 6o 40’ 28.21”E the climate change is characterized 

by rainy and dry season, the rainy season begins from June to October and dry season between November to 

May (2006 population census). This study employed a cross-sectional descriptive research design to 

investigate the influence of climate change on food security in Gusau Local Government Area of Zamfara 

State, Nigeria. The study population comprised all farming households within the Local Government, totaling 

253,105 families. The sample was determined using a stratified sampling technique, with agro-ecological 

zones serving as strata to ensure representation across the different ecological conditions of the area. Within 

each stratum, representative towns were selected based on historical records of food insecurity incidence, 

including Mada, Magami, Wanke, Rijiya, Wonaka and Damba. Villages within these towns were 

identified in collaboration with district authorities using district maps, and household registers were consulted 

to obtain the list and number of farmers in each village. From this framework, 384 farmers were selected as 

the sample size, while a total of 384 structured questionnaires were administered to capture data from the 

respondents. The instrument of data collection was a structured questionnaire designed to gather quantitative 

information on household perceptions of climate change, food security status, and adaptation strategies. To 

ensure validity, the questionnaire was reviewed by experts in agricultural and environmental studies, while a 
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reliability test was conducted through a pilot study in neighboring communities, and adjustments were made 

to enhance clarity and consistency. Data collection involved the direct administration of questionnaires to 

selected farmers within their communities, following proper explanations of the study objectives to ensure 

informed participation. The collected data were subsequently coded and analyzed using descriptive statistics, 

including frequencies, and percentages, as well as inferential statistical techniques to examine relationships 

between climate change indicators and household food security outcomes.  

RESULT 

Table 1: Socio-Demographic Data of Respondents  

Demographics Options Frequency Percentage (%) 

Gender Male 251 65.4 

 Female 133 34.6 

 Total 384 100 

Age Group 21-30 170 44.3 

 31-40 90 23.4 

 41-50 72 18.8 

 51 and above  52 13.5 

 Total 384 100 

Educational Qualification  Primary Education  60 15.6 

 Secondary Education  190 49.3 

 Tertiary Education  72 18.8 

 None  62 16.3 

 Total  384 100 

Income Source Farming   235 61.2 

 Civil Service   72 18.8 
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 Business  77 20.0 

 Others - - 

 Total 384 100 

The table above indicated that out of 384 respondents, 65.4% were male, while 34.6 respondents were female. 

The distribution shows that 44.3% (21-30), 23.4% (31-40), 18.8% (41-50), 13.5% (51+). The level of 

Education of the respondents revealed that 15.6% primary, 49.3% secondary, 18.8% tertiary, 16.3% none. 

Occupation of the respondents indicated that 61.2% farmers, 18.8% civil servants, 20% business.  

Level of Knowledge of Farmers on Climate Change Issues 

 

Figure 2: Assessment of the knowledge of farmers on climate change issues 

 

The figure above indicated that majority of the respondents reported understanding climate change (75.5%), 

while (73.4%) of the respondents believed that climate change is occurring, Similarly, (69.1%) of the 

respondents recognized the difference between climate and weather, (72.1%) of the respondents had noticed 

long-term changes in temperature on their farms, Perception of human activities as a cause of climate change 

was affirmed by (69.3%) of the respondents as against 30.7%. 
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The Impacts of Climate Change on Food Security 

 

Figure 3: Climate Change and its impact on food production.  

The figure above indicated that one hundred and ninety-three (50.3%) respondents were of the opinion that 

climate change greatly affected the states of food production; one hundred and twelve (29.1%) respondents 

slightly affected food production; while seventy nine (20.6%) respondents said climate change do not affects 

food production, this shows that majority of the respondents are on the opinion that climate change greatly 

affects food production.  

 

Figure 4: Change crop yield over time since ten years ago 
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The figure above indicated that two hundred and thirty-one (60.2%) respondents showed increased, eighty-

three (21.6%) respondents showed declined, while seventy (18.2%) respondents showed stable. This means 

that majority of the respondents indicated the change in the crop yield over time due to climate change. 

 

Figure 5: Type of crops usually cultivated in the area in each season 

The figure above indicated that seventy-one (18.6%) respondents ticked yam, one hundred and seventy-one 

(44.5%) respondents ticked maize, eighty (20.8%) respondents ticked millet, while sixty-two (16.2%) 

respondents ticked guinea corn. This shows that majority of the respondents said maize is the major crop 

cultivated in the area within the season. 
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Figure 6: Change of food security from better to worse due climate change. 

The figure above indicated that two hundred and ninety-five (77.0%) respondents said yes, while eighty-nine 

(23.0%) respondents said no. This shows that majority of the respondents believed that food security is 

changing from better to worse. 

Identification of Adaptation options that could enhance farmers and community resistance to climate 

change effects with reference to food security.  

Table 2: How many hectors of land were under crop production this year? 

Opinion Frequency Percentage 

10 acres 40 10.4 

15 acres 55 14.3 

18 acres 35 9.1 

295(77.0%)

89(23.0%)

Yes No
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22 acres 205 53.4 

25 acres 49 12.7 

TOTAL 384 100 

The table above indicated fourty (10.4%) respondents said ten acres, fifty-five (14.3%) respondents said 

fifteen acres, thirty-five (9.1%) respondents said eighteen acres, two hundred and five (53.4%) respondents 

said twenty-two acres, while fourty-nine (12.7%) respondents said twenty-five acres. This shows that the 

highest respondents used 22 acres for crop production these years. 

Table 3: Have you ever accessed any forecast information for the past 10 years of rainy season? 

 Opinion  Frequency Percentage 

Yes 236 61.5 

No 148 38.5 

 TOTAL  384 100 

The table above indicated that two hundred and thirty-six (61.5%) respondents said yes, while one hundred 

and fourty-eight (38.5%) respondents said no. This shows that majority of the respondents have accessed 

forecast information for the past ten years for the rainy seasons.  

Table 4: If yes in above, how did you get the information, how much confidence do you have in forecast from 

the specified? 

Source of which the respondents access 

information 

Frequency Percentage 

Local government council 220 57.2 

Village heads 61 15.9 

Local/religious elders 54 14.1 
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Government extension agents 49 12.8 

TOTAL  384 100 

The table above indicated that two hundred and twenty (57.2%) respondents said through local government 

council, sixty one (15.9%) respondents said through village head, fifty (14.1%) respondents said through 

local/religious elders, while fourty nine (12.8%) respondents said through government extension agents. This 

shows that the highest number of the respondents got information through local government council. 

Table 5: If forecasts about a coming rainy season could be provided reliably, what type of forecast information 

will be most useful to you? 

Opinion  Frequency   Percentage  

Forecasts about when rains are expected to fall in your area 88 22.9 

Forecast about whether the amount of rainfall will be above average; 

normal or below average  

99 25.8 

Forecasts about the distribution of the rainfall during the season  197 51.3 

TOTAL  384 100 

The table above indicated that eighty-eight (22.9%) respondents said Forecasts about when rains are expected 

to fall in the area, ninety-nine (25.8%) respondents Forecast about whether the amount of rainfall will be 

above, normal or below average; one hundred and ninety-seven (51.3%) respondents said Forecasts about the 

distribution of the rainfall during the season. This shows that the majority of the respondents choose forecasts 

about the distribution of the rainfall during the season. 

Table 6: What is your opinion about the land cover/land use changes in your area in regard to food security? 

Opinion Frequency Percentage 

Very high 198 51.6 
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High 60 15.6 

Moderate 45 11.7 

Low 43 11.2 

Very low 38 9.9 

Total 384 100 

The table above indicated that one hundred and ninety-eight (51.6%) respondents said very high, sixty (15.6%) 

respondents said high, fourty-five (11.7%) respondents said moderate, fourty-three (11.2%) respondents said 

low, while thirty-eight (9.9%) respondents said very low. This shows that majority of the respondents said 

very high. 

Table 7: Do you take any measures to reduce your exposure to the impacts of climate change on food security 

risk? 

Opinion Frequency Percentage 

Yes 226 58.9 

No 158 41.1 

TOTAL 384 100 

 The table above indicated that two hundred and twenty-six (58.9%) respondents said yes, while one hundred 

and fifty-eight (41.1%) respondents said no. This shows that majority of the respondents took measures reduce 

their exposure to the effects of climate change. 

Table 8: Do you believe that problem related to climate changes and food security will be reduced if early 

warning measure were communicate on time? 

Opinion Frequency Percentage 
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Yes 220 57.3 

No 164 42.7 

TOTAL 384 100 

          The table above indicated that two hundred and twenty (57.3%) respondents said yes, while one hundred and 

sixty-four (42.7%) respondents said no. This shows that majority of the respondents believed that problem 

related to climate changes and food security will be reduced if measures were taken on time.  

Tested Hypothesis 

Table 4: Chi-square test result for hypothesis on climate change and food security 

Hypothesis Tested Test 

Statistic 

Degree of 

Freedom (df) 

P-value Interpretation 

H₀₁: Farmers have no significant 

knowledge of climate change issues 

Pearson 

Chi-square 

1 0.001 Highly 

Significant 

H₀₂: Climate change has no significant 

effect on food security 

Pearson 

Chi-square 

1 0.001 Highly 

Significant 

H₀₃: Farmers’ adaptation options do not 

significantly enhance resistance to 

climate change effects on food security 

Pearson 

Chi-square 

1 0.001 Highly 

Significant 

 

The Chi-square tests revealed statistically significant results (p < 0.01) across all hypotheses. All null 

hypotheses were rejected. The findings demonstrate that farmers possess significant knowledge of climate 

change, climate change significantly affects food security, and farmers’ adaptation strategies play a critical 

role in enhancing resilience to climate change impacts.  

DISCUSSION 
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The study found that 75.5% of respondents understood climate change, 73.4% believed that climate change 

is occurring, 72.1% of the respondents noticed long term shift in temperature on their farms, 69.3% of 

the respondents believed that climate change is caused by human activities. These findings align with 

previous studies conducted by Olayemi et al. (2022) who found that 63% of farmers in Northern Nigeria 

recognized that climate change is a human-induced phenomenon, which is consistent with the 75.5% reported 

in this study. Adenegan (2025) found that 75% of farmers were aware of climate change. Madaki (2023) 

reported that most farmers recognized bush burning and deforestation as drivers of climate change, but fewer 

linked it to methane from livestock or fertilizers.  

The study found that 50% respondents agreed that climate change impacts significantly on food production, 

77% reported worsening food security, and 60% noted changes in crop yields over the past decade. These 

perceptions are strongly supported by recent empirical evidence which documented decline in crop yields and 

increased food insecurity due to rising temperatures, erratic rainfall, and drought. Studies by Tajudeen et al. 

(2022), while regional crop simulation studies projected yield declines of 10–20% for millet and 5–15% for 

sorghum due to anthropogenic warming (Sultan et al., 2019). These projections support the observation by 

60.2% of respondents that crop yields have changed over time. The high proportion of respondents reported 

worsening food security (77%) is also consistent with national and regional assessments documented increase 

food insecurity in northern Nigeria driven by climate-induced shocks (FAO, 2023; Cadre Harmonisé, 2024). 

Furthermore, the IPCC (2022) reports that climate change has reduced agricultural productivity growth in 

Africa by approximately 34% since 1961, reinforcing respondents’ perceptions that climate change is 

undermining food production systems. 

On adaptation strategies to resist the effects of climate change, the study indicates that 57.2% respondents 

accessed rainfall forecasts; mainly through local government councils, 51.3% respondents predict 

distribution of rainfall as most useful, 58.9% respondents had taken measures to reduce exposure to climate 

risks, 59.9% respondents agreed timely early warnings, and utilization of at least 22 acres of land for crop 

production could mitigate climate change and food security issues. These results are largely consistent with 

findings by Vaughan et al. (2019) who reported that seasonal forecasts effectively reached 65% of farmers in 
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Zimbabwe, highlighting the importance of localized climate information. Similarly, Nocezo et al. (2024) 

emphasized that access to climate services in South Africa is strongly influenced by trust in local delivery 

systems, such as extension officers and local councils, which mirrors the preferences observed among 

respondents in this study. Furthermore, research by Wekesa et al. (2020) demonstrates that adoption of 

climate-smart agriculture enhances sustainable agricultural productivity and income by building resilience 

against climate variability. The results align with recommendations by Adebisi et al. (2022), who advocate for 

climate-smart agricultural practices as an effective strategy to reduce vulnerability to climate change, and 

Abegunde et al. (2022), who reported similar positive outcomes of such adaptation measures among 

smallholder farmers. These studies indicate that the adaptation strategies reported in this study are in 

agreement with recent evidence across sub-Saharan Africa, emphasizing the effectiveness of early warning 

systems, climate information services, and climate-smart agricultural practices in mitigating climate risks.  

Conclusion 

Based on the findings of this study, it was concluded that farmers had adequate knowledge on climate change 

issues, and it was noticed that climate change impacts significantly on food production, leading to reduction 

in seasonal yield hence resulting to food insecurity, it was also observed proper attention to climate 

forecast/early warning system, acquisition of drought tolerant plants, expansion of land used for agriculture 

and implementation of climate smart agriculture system can increase sustainable agriculture productivity and 

incomes as adaptation strategies to resist the effects of climate change.  

Recommendations 

Based on the findings of this study, it is recommended that climate education and awareness programmes 

should be strengthened through local government councils, agricultural extension services, and community 

platforms to improve farmers’ understanding of climate change and adaptation options. It also emphasized the 

need for government and non-governmental organizations to invest in reliable, localized climate information 

systems and ensure timely dissemination of weather and early warning messages via radio, mobile phones, 

and farmer groups. Policies supporting sustainable land-use practices, particularly climate-smart agriculture, 
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crop diversification, mixed cropping, and drought-tolerant varieties, should be reinforced to enhance 

resilience. In addition, community-based early warning systems should be integrated into disaster 

preparedness frameworks. Improved access to financial support, including microcredit, agricultural insurance, 

and climate risk financing, is essential to help farmers adopt and sustain effective adaptation strategies. 
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