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Conflicts between arable crop farmers and pastoralists have become a major threat to food security and rural livelihoods in Nigeria. This study examined the coping strategies adopted by arable crop farmers in Oyo State, with emphasis on their socio-economic and institutional characteristics. A multistage sampling technique was used to select 160 respondents from four conflict-prone Local Government Areas. Data were collected through structured interviews and analyzed using descriptive statistics and Chi-square tests. Findings revealed that most respondents were male, married, within the economically active age group, and possessed secondary or tertiary education. The majority cultivated small farm sizes and had over 10 years of farming experience. These socio-economic characteristics showed a significant association (p < 0.05) with the coping strategies adopted. Institutionally, while 72.5% of farmers were members of cooperative societies that supported access to credit and information, access to extension services (41.2%) and participation in agricultural insurance were limited. Pastoralist activities identified as most disruptive included farmland grazing, crop destruction, bush burning, and water pollution. In response, farmers adopted a range of coping strategies such as early harvesting, partial fencing, dialogue with settled pastoralists, planting restraining crops, diversification into secondary occupations, and use of multiple farm plots. Despite these efforts, limited institutional support continues to constrain adaptive capacity. The study recommends strengthening extension services, improving access to credit and insurance, and promoting community-based conflict resolution mechanisms to enhance farmer resilience and foster peaceful coexistence in conflict-prone agricultural areas.
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Introduction
Agriculture was once the backbone of Nigeria's economy, serving as the primary source of revenue, employment, and food security prior to the discovery of crude oil in commercial quantity in the  country (Micah, 2020). During this period, farming activities flourished, particularly in rural communities where subsistence and smallholder farming were predominant. In parallel, pastoralism especially nomadic and semi-nomadic cattle rearing played a critical role in providing meat, milk, and other animal products, while also contributing to national food systems and livelihoods. Historically, a symbiotic relationship existed between arable crop farmers and pastoralist herders across many regions in Nigeria. The relationship was guided by indigenous norms, customary institutions, and mutual understanding. Herders traditionally grazed their livestock on harvested farmlands, contributing to soil fertility through animal droppings, while farmers, in return, permitted seasonal access to land after the crop season (Alexander, 2021). In many rural areas, this coexistence extended to economic exchange through barter systems, where livestock products were traded for grains and other farm produce. This arrangement not only promoted environmental sustainability but also strengthened inter-community trust, social cohesion, and economic interdependence.
However, in recent decades, this once peaceful relationship has drastically eroded. The farmer-herder dynamic in Nigeria has become increasingly characterized by tension, competition, and, in extreme cases, violence. Escalating clashes between pastoralists and arable crop farmers are now a persistent threat to national food security, rural livelihoods, and socio political stability. Several interrelated factors have contributed to the breakdown of this traditional alliance. These include climate change, population growth, land degradation, desertification in the northern regions and expansion of sedentary farming and land tenure systems (Adedapo, 2020). As pastoral lands in the Sahel and northern savannah zones continue to shrink due to drought and desert encroachment, herders are forced to migrate southward in search of grazing pastures and water for their animals. This migratory movement often brings them into conflict with settled farming communities in the Middle Belt and southwest Nigeria, where land is increasingly scarce and intensively cultivated. In many cases, herders’ cattle trespass on cultivated farmlands, leading to crop destruction and heightened tensions. These interactions have frequently escalated into violent confrontations among the two groups (Akinpeloye et al., 2020).
In response to these persistent threats, farmers have adopted various coping strategies to sustain their livelihoods. Coping strategies are defined as the conscious and adaptive responses employed by individuals or communities to manage stress, uncertainty, and resource scarcity. According to Sulaiman (2020), coping strategies encompass psychological, economic, social, and political dimensions, and are shaped by contextual realities and institutional frameworks. Empirical studies have shown that farmers across Nigeria rely on collective strategies to mitigate the impact of pastoralists’ invasion on farmland. Thornton and Lipper (2020) identify livelihood diversification as a core resilience mechanism. This includes combining on-farm and off-farm income activities, such as petty trading, artisanal labor, or seasonal migration. Adebayo et al., (2021) note that farmers with access to extension services, membership in cooperatives or farmer associations and higher levels of education tend to adopt more effective coping mechanisms. In states like Nasarawa and Benue, where the conflict has been particularly severe, Yikwabs and Tade (2021) observed that farmers resort to job switching, relocation to safer areas, establishing local vigilance groups, and strengthening kinship networks for security and economic support. While considerable work has been done on the causes and consequences of the farmer-herder conflict (Adedapo, 2020; Alexander, 2021), there is a need for studies that explore the nature of pastoralists’ activities and coping strategies adopted by farmers incorporating the voices of those most affected by the activities.
Objectives of the Study
The study investigated the coping strategies adopted by arable crop farmers to mitigate pastoralists’ activities in Oyo state, Nigeria
Specifically, the study:
1. ascertain the socio-economic and institutional characteristics of the respondents in the study area
2. identify the pastoralists’ activities that affect soil and arable crop production in the study area and
3. determine the arable crop farmers coping strategies adopted against pastoralists activities in the study area.
Hypotheses of the Study		
Ho1- There is no significant association between selected socioeconomic characteristics of the respondents and the coping strategies adopted against  pastoralists’ activities in the study area.
METHODOLOGY 
3.1  Study area 
The study was conducted in the derived savannah zone of Oyo State, Nigeria. This agroecological zone is characterized by a mixture of Guinea savannah and semi-deciduous forest, supporting both arable crop cultivation and livestock grazing. The area experiences a bimodal rainfall pattern ranging from 1000 to 1350 mm annually, with a mean temperature of 22–31°C. The predominant soil type is sandy loam, suitable for cultivating crops such as maize, cassava, yam, and sorghum. Oyo State is strategically significant due to its frequent farmer-pastoralist interactions and recurring conflict hotspots.
3.2 Research Design
The study employed a descriptive survey design aimed at collecting detailed, firsthand data on the coping strategies adopted by arable crop farmers against pastoralist activities. This design was appropriate for examining respondents’ experiences, behaviors, and perspectives in a natural setting.
Sampling Procedure 
A multi-stage sampling technique was employed in selecting respondents for the study. In the first stage, four conflict-prone Local Government Areas (LGAs) in Oyo State namely Ibarapa North, Iseyin, Oorelope, and Saki East — were purposively selected based on documented evidence and local reports of frequent clashes between arable crop farmers and pastoralists. In the second stage, two farming communities were purposively selected from each of the chosen LGAs. The selection was based on the communities’ history of significant interactions and conflicts with pastoralists, which made them suitable for the study's objectives. Finally, in the third stage, a simple random sampling technique was used to select 20 arable crop farmers from each of the eight communities. This brought the total number of respondents to 160, ensuring a representative sample for meaningful data analysis.
3.4 Data Collection Instruments
Primary data were collected through a structured and pre-tested interview schedule designed in line with the study objectives. The instrument was validated by agricultural extension experts at the Federal University of Technology, Akure. A test-retest reliability method yielded a Cronbach’s alpha coefficient of 0.80, indicating high reliability. Secondary data were sourced from peer-reviewed journals, conference proceedings, government reports, textbooks, and internet-based scholarly resources.
3.5 Data Analysis
Data were analyzed using both descriptive and inferential statistical techniques: Descriptive statistics (frequency, percentages, mean, and standard deviation) were used to summarize respondents’ socio-economic and institutional characteristics, as well as  coping strategies. Inferential statistics: Chi-square (χ²) tests were employed todetermine the relationship between selected socio-economic variables (age, marital status, education, household size, farm size, and farming experience) and the coping strategies adopted. The significance level was set at p < 0.05.

RESULTS AND DISCUSSIONS
Socio-Economic Characteristics of the Respondents
Table 1 presents the distribution of arable crop farmers based on key demographic and economic variables.
Gender Distribution:
A majority of the respondents (66.3%) were male, while 33.8% were female. This indicates that arable farming in the study area is male-dominated. The gender disparity could be attributed to the labor-intensive nature of crop farming, land tenure systems, and cultural norms that often limit women’s access to land and production inputs.
Farm Size:
Results revealed that 83.1% of respondents cultivated between 0.1–5 hectares, while only 16.9% operated farms above 5 hectares. The average farm size was 4.1 hectares. This indicates the dominance of smallholder farmers in the study area. Access to land remains a key constraint in rural Nigeria, particularly in regions experiencing conflicts with pastoralists (Akinyemi et al., 2021).
Marital Status:
About 90.6% of respondents were married, 6.9% widowed, and only 2.5% single. This high rate of marriage is typical of rural agrarian communities, where farming is often a family-based occupation. Larger family sizes typically serve as an internal labor source, reducing reliance on hired labor.
Age Distribution:
The highest proportion of respondents (42.5%) were aged 40–49 years, with a mean age of 47.5 years. This suggests that the farmers are within the economically productive age group. Younger farmers tend to be more energetic and adaptable to innovations, while older farmers often bring valuable experience. However, the low proportion of respondents aged 20–29 (4.4%) may reflect the declining interest of youth in farming, which has implications for the future sustainability of agriculture (FAO, 2021).
Educational Level:
Educational attainment was relatively high among the respondents, with 52.5% having completed secondary education and 25% having tertiary education. Only 6.9% had completed primary education, and none lacked formal education entirely. This level of literacy can positively influence the adoption of new technologies and farm management practices (Sulaiman et al., 2020). 
Farming Experience:
Most of the respondents (51.9%) had 11–20 years of farming experience, with an average of 20 years. This extensive experience suggests a deep knowledge of local agricultural systems and a higher likelihood of resilience to challenges, including pastoralist interference.  These may influence their awareness, perception, and response to pastoralist activities in their communities.

Table 1: Distribution of Respondents according to their Socio-Economic Characteristics
	
	
	

	Variable
	Frequency
	Percentage (% )  
	Mean

	Sex
	
	
	

	Male 
	106
	66.3
	

	Female
	54
	33.8
	

	Farm Size 
	
	
	

	0.1- 5 Ha
	133
	83.1
	4.1

	Above 5Ha
	27
	
	

	Marital Status
	
	
	

	Single
	4
	2.5
	

	Married
	145
	90.6
	

	Widowed
	11
	6.9
	

	Age
	
	
	

	20-29
	7
	4.4
	

	30-39
	36
	22.5
	

	40-49
	68
	42.5
	 47.5

	50-59
	31
	19.4
	

	60 and above
	18
	11.3
	

	Level of Education
	
	
	

	No Formal Education
	0
	0
	

	Primary School Completed
	11
	6.9	
	

	Secondary School Attempted
	25
	15.6
	

	Secondary Completed School 
	84
	32.5
	

	Tertiary
	40
	25.0
	

	Work Experience
	
	
	

	1-10
	29
	18.1
	

	11-20
	83
	51.9
	20

	21-30
	41
	25.6
	

	31-4
	7
	4.4
	


Source: Field Survey, 2024
Institutional Characteristics of the Respondents 
Membership of Cooperative society
From the data in figure 1, majority (72.5%) of the farmers belong to cooperative societies while 27.5% of the farmers do not belong to these groups. Cooperative societies play a vital role in strengthening farmers' resilience to pastoralists’ activities. This implies that those that participated benefit from improved access to credit, external support, and agricultural information compared to those that did not participate.




Figure 1: Distribution of the Respondents according to Membership of Cooperative society
		
Sources of Credit
Figure 2 revealed that More than half of arable crop farmers (52.6%) get credit from cooperative societies, which provide easy and low collateral loans that help them recover from losses caused by pastoralists grazing on their crops. Significant portion (33.7%) access formal loans from money lenders, while few access loans from agricultural institutions (10.5%) or commercial banks (2.1%). This shows that cooperative societies are vital in supporting farmers’ financial resilience against the impacts of pastoralist activities.

Figure 2: Distribution of the Respondents according to Sources of Credit
Awareness and Participation in Agricultural Insurance
Figure 3 shows farmers’ awareness and participation in agricultural insurance. The findings revealed that (72.5%) of the farmers were aware of agricultural insurance. However, despite the high awareness, only 64% of those aware of agricultural insurance actively participated, while 36% chose not to engage. The lack of participation could be attributed to various factors, including lack of interest, perceived stress, time constraints, or ideological differences.


Figure 3: Distribution of the Respondents according to Awareness & Participation Agric. Insurance
Extension Agent visits
Figure 4 shows that 58.8% of arable crop farmers did not receive visit from extension agents in 2024. While only 41.2% reported receiving visits. This limited interaction suggests that agricultural information dissemination is inadequate, which may negatively impact farming practices and productivity. Improving extension outreach is key to strengthening farmers’ resilience in areas affected by pastoralist activity.

Figure 4: Distribution of the Respondents to Extension Agent visits	
Information disseminated by Extension Agents during Visit
Figure 5 shows various information disseminated by extension agents during visit. Extension agents primarily provide training on improved farming techniques (31.8%) and dissemination of new technologies (25.6%), awareness creation (22.7%), problem diagnosis (15.3%) and linkages to input dealers (4.5%). Overall, these efforts enhance farmers’ ability to cope with pastoralists' grazing activities and reduce land-use conflicts.

Figure 5: Distribution of the Respondents according to Information Disseminated by Extension Agents.

Pastoralists’ Herding Activities Affecting Soil and Crop Production Among Respondents
Table 2 reveals that several pastoralist herding activities significantly impact both soil quality and crop production in the study area. The most severe among these include: grazing on farmlands (x̄ = 3.88), destruction of planted crops (x̄ = 3.73), pollution of water bodies (x̄ = 3.71), destruction of ridges (x̄ = 3.67), indiscriminate defecation by cattle along footpaths (x̄ = 3.57), bush burning (x̄ = 3.56), and the unauthorized harvesting of crops for livestock feed (x̄ = 3.50). These activities collectively contribute to substantial agricultural and environmental challenges. Uncontrolled cattle movement often leads to trampling, which causes soil compaction, increases erosion, and reduces soil fertility all of which negatively affect crop yield. Respondents also reported frequent destruction of their crops by livestock, resulting in severe economic losses and heightened food insecurity. In addition, the pollution of water bodies through cattle defecation was highlighted as a major concern, posing threats not only to crop health but also to human and animal well-being. Bush burning, often practiced to regenerate grazing areas, depletes soil organic matter and essential nutrients, thereby further degrading soil productivity. The unauthorized harvesting of crops by herders, alongside indiscriminate defecation around farmlands, was reported to intensify farmer-pastoralist tensions and environmental degradation. These findings are consistent with Gyang (2022), who noted that farmland encroachment, cattle grazing, and crop destruction are prevalent among pastoralist activities, and continue to disrupt farming livelihoods.

To mitigate these impacts, there is an urgent need for effective land use regulations, the promotion of sustainable pastoral management practices, and the adoption of community-based conflict resolution mechanisms. Furthermore, improving traceability systems for livestock products, as recommended by the European Commission (2023), could incentivize responsible grazing behavior and encourage herders to adopt environmentally sustainable practices that protect soil resources and secure agricultural productivity in the region.

Table 2: Distribution of Respondents according to Pastoralists Herding Activities that Affects Soil and Crop Production
	Pastoralists herding activities that affects soil and crop production
	Farmers
Mean
	
SD
	
Rank

	Grazing on farm land
	3.88*
	0.71
	1

	Destruction of planted crops
	3.73*
	0.62
	2

	Pollution of water bodies
	3.71*
	0.50
	3

	Destruction of ridges 	
	3.67*
	0.57
	4

	Pollution of roads with defecations
	3.57*
	0.82
	5

	Soil trampling
	3.56*
	0.64
	6

	Bush burning
	3.54*
	0.62
	7

	Harvesting crops to feed their Animals
	3.50*
	0.70
	8

	Grazing on crop residue
	3.13*
	0.6
	9

	Passing through farmland
	3.00
	0.74
	10

	Harvesting crops to feed themselves
	2.98
	0.70
	11

	Cutting and carrying grasses/forage
	2.06
	0.6
	12


Source: Field Survey, 2024       GM: 3. 36
Coping Strategies Utilized by Crop Farmers
The results presented in Table 3 revealed that arable crop farmers in Oyo State adopt a wide range of coping strategies to mitigate the effects of pastoralist activities on their farms. The most frequently adopted strategies includes monitoring and chasing animals (65.5%), dialogue with settled pastoralists (94.4%), partial fencing (93.4%), early harvesting (89.4%), and planting of restraining crops (68.1%). These strategies are locally developed measures that are grounded in indigenous knowledge systems and community-based conflict management traditions. These findings support earlier studies by Adedapo (2020), who advocated for the adoption of bio-physical deterrents as cost-effective alternatives to expensive conventional fencing. Similarly, Lawal et al. (2020) and Ajayi et al. (2019) emphasized the effectiveness of community-led conflict mitigation strategies in rural settings, where formal state interventions are often inadequate or absent.
Social dialogue and interpersonal relationships were also highlighted as critical tools for conflict prevention. Evidence from focus group discussions revealed the importance of informal social diplomacy. One respondent recounted: “I met with the settled pastoralists, distributed wrappers to their wives, and showed them my farms both within and outside the community. I pleaded with them not to invade my farm anymore, and for the past three years, no invasion has occurred on my farms.” This information aligns with Akinyemi and Nwankwo (2023), who argue that mutual recognition are essential components of sustainable conflict resolution in agrarian communities. Such informal and relational approaches often compensate for the weaknesses of formal institutions and ineffective law enforcement in rural Nigeria.
Furthermore, the adoption of livelihood diversification strategies suuch as engagement in secondary occupations (96.3%) and off-farm economic activities demonstrates an effort by farmers to build resilience. These strategies reduce their dependence on farming alone and help buffer against shocks resulting from pastoralist incursions. This is consistent with the work of Thornton and Lipper (2020), who identified livelihood diversification as a key resilience strategy in climate-vulnerable and conflict-prone regions. Sulaiman (2020) similarly noted that economically constrained farmers in northern Nigeria often diversify income sources as a way of managing environmental and human-induced risks. Additionally, coping strategies such as demand for compensation (82.5%) and the use of stakeholder engagement mechanisms (68.1%) suggest the emergence of local governance models.These methods often involve traditional leaders, like village heads, who help settle disputes and make sure compensation agreements are followed. This reflects a form of restorative justice, similar to the "community accountability system" described by Ahmed (2024), and works well in rural areas.


Conversely, strategies like the use of charms (17.5%), spraying cattle dung (3.8%), and staying late on the farm (0%) were the least adopted. This suggests that farmers generally favor practical, socially accepted, and evidence based approaches over superstitious or hazardous practices.
Despite the widespread adoption of these coping mechanisms, their overall effectiveness is limited by structural challenges. Only 41.2% of respondents reported access to extension services in 2024, which hampers knowledge dissemination and the uptake of improved farming or conflict mitigation techniques. Inadequate access to credit facilities and low participation in agricultural insurance schemes further constrain the adaptive capacity of farmers. These limitations underscore the urgent need for institutional and policy support, particularly in enhancing access to information, extension services, credit, and insurance. Strengthening these areas will not only improve farmers’ resilience but also foster peaceful coexistence between arable farmers and pastoralists in Oyo State.
Table 3:  Coping Strategies Utilized by Crop Farmers in the Study Area
	Mitigating Strategy
	Utilized (%)
	Not Utilized (%)
	Decision

	Monitoring and chasing
	105(65.5)
	55(34.5)
	Utilized

	Early planting/ weeding
	86(9.6)
	74(90.4)
	Utilized

	Early Harvest
	143(89.4)
	17( 10.6)
	Utilized

	Spraying cattle dungs
	6(3.8)
	154(96.3)
	Not Utilized

	Staying late on Farm
	0
	160(100.0)
	Not Utilized

	Planting of restraining crop
	109(68.1)
	51(31.9)
	Utilized

	Used of charms 	
	28(17.5)
	132(82.5)
	Not Utilized

	Going to farm in group
	51(31.9)
	109(68.1)
	Not Utilized

	Dialogue with settled pastoralists
	151(94.4)
	9(5.6)
	Utilized

	Partial fencing of farm
	150(93.4)
	10(6.6)
	Utilized

	Coping Strategies
	
	
	

	Diversification
	154(96.3)
	6(3.8)
	 Utilized

	Multiple farm plots
	151(94.4)
	9(5.6)
	Utilized

	Adopting peaceful settlements (Dialogue)
	152(95.0)
	8(5.0)
	Utilized

	Secondary occupations 
	154(96.3)
	6(3.8)
	 Utilized

	Payment of compensation
	132(82.5)
	28(17.5)
	 Utilized

	Setting up of stakeholders to tackle invasion
	109(68.1)  
	51(31.9)
	Utilized


Source: Field Survey, 2024
HYPOTHESIS TESTING
Hypothesis one: Association between Selected Socio-Economic Characteristics of Arable Crop Farmers and their Coping Strategies
Chi-square analysis revealed a significant association (p < 0.05) between the following variables and coping strategies: age (χ² = 154.28), marital status (χ² = 236.78), education level (χ² = 132.06), household size (χ² = 161.20), farm size (χ² = 131.82) and years of farming experience (χ² = 69.95). This confirms that socio-economic factors significantly influence the selection and effectiveness of coping strategies. For example, educated and more experienced farmers were more likely to adopt proactive and diverse strategies, such as early harvesting, farm fencing, and engaging in dialogue with pastoralists. Larger households provided more labor support, while those with larger farms tended to invest more in protective measures. These findings highlight that farmers' personal and socio-economic backgrounds significantly shape their responses to conflict. the null hypothesis is rejected. This finding supports the work of Adebayo et al. (2021), who concluded that farmers' socio-economic status affects their level of resilience, production capacity, and adaptation to external agricultural pressures. 
Table 4: Chi-square result of selected socio-economic characteristics of farmers and their coping strategies
	 
	Chi-Square
	Df
	P-Value
	Decision

	Age
	154.28
	4
	0.000
	Significant

	Marital
	236.78
	2
	0.000
	Significant

	Education
	132.06
	4
	0.000
	Significant

	Household
	161.20
	2
	0.000
	Significant

	Farmsize
	131.82
	1
	0.000
	Significant

	Years of Farming Experience
	69.95
	4
	0.002
	Significant


Source: Field survey, 2024*Significant at 0.05%
Conclusion
This study revealed that arable crop farmers in Oyo State are predominantly male, married, educated, and experienced, with most cultivating small farm sizes and belonging to large households. These socio-economic characteristics significantly shaped their coping strategies against pastoralist activities. Institutionally, most farmers belonged to cooperative societies, which served as vital sources of credit and support, although access to extension services and participation in agricultural insurance remained limited. In response to persistent threats from pastoralist activities, farmers employed diverse coping strategies including early harvesting, partial fencing, stakeholder dialogues, and diversification of income sources. The study found a significant association between farmers’ socio-economic attributes and the effectiveness of these coping strategies. In conclusion, enhancing farmers’ resilience requires strengthening institutional support such as agricultural extension, cooperative structures, and access to insurance. 
Recommendations 	 
In light of the findings, the study recommends the implementation of targeted interventions that align with the socio-economic characteristics of arable crop farmers. These should include enhancing access to agricultural extension services, credit facilities, and agricultural insurance. Strengthening cooperative societies and local conflict resolution mechanisms such as community dialogues and stakeholder engagement will help reinforce sustainable coping strategies. Finally, policy efforts should focus on promoting peaceful coexistence between farmers and pastoralists through integrated land-use planning, education, and the adoption of locally acceptable conflict mitigation practices.
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