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Influence of Household Socioeconomic factors on agro-pastoralists farming practices in dryland areas of West Pokot County, Kenya

[bookmark: _qrketf27dlcr]ABSTRACT 
[bookmark: _26q9hiseq1ef]Agro-pastoralist communities residing in dryland regions rely on livestock and crop production as their main source of livelihood. However, information on their socioeconomic characteristics and how they shape their farming practice is very limited. This hinders policy interventions in addressing constraints affecting farmers consequently making them vulnerable in the challenging arid and semi-arid conditions. This study was conducted in dryland areas of West Pokot County in Kenya. It involved multistage sampling techniques, stratified systematic random sampling to draw a representative sample. Data on socioeconomic variables and farming practices were collected using questionnaires and focused group discussions. Descriptive statistics and logistic regression were used to analyse the data. The research findings showed that household heads were mostly male dominated (82%), educated (59%), had an average age of 38 years and with a mean family size of seven members. Crop production and livestock sales were identified as the primary source of income by 84% and 45% of the respondents, respectively. Farming practices showed that crop farming was small-scale in less than 2 acres of land (75%), mainly under mixed cropping systems (69%) and incorporating organic manure (62%) using hand hoe (56%) and tractor (42%) for farming operations. The logistic regression analysis revealed significant influence of socioeconomic factors on farming practices, helping in understanding the adoption of adaptive strategies for improving soil health and farm productivity. These practices promote agricultural resilience by addressing challenges such as climate variability while supporting food security, nutrition, and sustainable livelihoods in the fragile dryland ecosystems. This study recommends deliberate multi-sectoral support for inclusive farmer extension services, trainings, access to farm inputs and mechanization to improve operational efficiency and optimize crop production.
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1. [bookmark: _a80esd49pzks]INTRODUCTION
Drylands, which are characterized by precipitation to potential evapotranspiration ratio (P/PET) of < 0. 4 (Hirwa et al., 2022), play a critical role in the livelihood of many farmers inhabiting these regions. Arid and semi-arid lands (ASALs) cover approximately 41% of the global land area providing ecological support to over 2.7 billion people (PBL, 2017). In Africa, drylands make up about 60% of the continent's land area, influencing over 525 million people (Fu & Stafford-Smith, 2024) while in Kenya, ASALs cover 88% of the arable land but provides ecological support to about 16 million people, and 70 and 90 % of the total livestock and wildlife population, respectively (Gerwen et al., 2018; Nganga et al., 2021). Despite supporting diverse livelihoods, these areas face multiple challenges that include erratic rainfall, prolonged droughts, water scarcity, desertification, and soil degradation (Churu et al., 2024). This contributes to food insecurity, poverty, water shortage, loss of biodiversity and acute malnutrition exacerbating the vulnerability of rural populations to climate change (Fu & Stafford-Smith, 2024; Hirwa et al., 2022). In response, agro-pastoralism, which involves combining crop cultivation with livestock rearing, had been a key livelihood strategy for the rural communities (Stavi et al., 2022) to enhance their resilience to climate change -induced socio-economic shocks (KEFRI/JICA, 2023).
Farmers have adopted farming systems that are responsive to water scarcity and poor soil fertility to enhance resilience of crop and livestock production systems to climate change. These include the adoption of crop diversification strategies, such as intercropping of legumes with cereals or root crops to improves water use efficiency, soil health, food and nutrition security, and increased household incomes (Bass et al., 2024; Ben-chuan et al., 2022; Vernooy, 2022). Adoption of legume-cereal intercropping systems have been shown to suppress pests and diseases while protecting the soil against soil erosion (Bass et al., 2024; Mir et al., 2022; Talukdar et al., 2022). In addition, inclusion of perennial food crops supports in the improvement of soil health and carbon sequestration which ultimately enhances the overall ecosystem resilience in the drylands (Kuyah et al., 2023; Muchomba et al., 2023). Furthermore, soil amendments, including the use of organic fertilizers, have also been used to increase agricultural productivity while sustaining ecosystem functions in the drylands (Cai et al., 2019; Du et al., 2020; Ejigu et al., 2021; Githongo et al., 2023; Han et al., 2021). Knowledge on farming practices adopted by farmers in ASALs of Kenya is scanty which hinders effective interventions by private sector, county and national governments in effective planning, developing suitable agricultural policies and resource mobilization aimed at either enhancing resilience of the agro-pastoralists to climate change related shocks or accelerating their recovery.  
[bookmark: _GoBack]Household socioeconomic characteristics dictate communities’ adaptation to climate change or even time taken to recover from climate change related shocks. Recent studies have shown that factors such as age, education, household size, and income influences farming decisions, access to resources, and the adoption of improved agricultural technologies (Shaffril et al., 2024; Wamalwa et al., 2024). In addition, other studies have highlighted the role of household membership, particularly farmers engaging in non-farm income-generating activities have been shown to contribute to increased household resilience and access to agricultural inputs, improving overall productivity and household food security (Ayaz & Mughal, 2024; Baker & Nuno, 2021; Mzyece & Ng’ombe, 2021). However, the contribution of the socioeconomic factors in the dryland areas have not fully been explored thus leaving critical gaps describing agro-pastoralist farmers. This study therefore described the influence of socioeconomic factors on farming practices of the agro-pastoralist farmers in the dryland areas of West Pokot County in Kenya. 
2. [bookmark: _ohxzycy4fdlk]LITERATURE REVIEW 
Agricultural development is recognized by the African Union's Agenda 2063 and the Malabo Declaration as an effective means of alleviating extreme poverty in developing countries. Globally, the agricultural sector directly provides job opportunities to over 2.6 billion people, with the majority in Sub Saharan Africa (SSA) depending on agricultural production for their primary income source (Lim & Kim, 2022). Despite the sector’s great potential, socioeconomic factors remain critical in achieving this goal. Socioeconomic factors describe the characteristics of the household based on the gender, age, education, marital status of the household head, family size, farm size, and the economic activities that the household in involved in. Several studies have shown the contribution of these factors in the adoption of agricultural practices. For instance, in a study in Western Kenya Mogaka et al. (2021) found significant influence of household head age, education level, gender and farming experience as well as farm size, number of plots, and land ownership on adoption of climate-smart soil practices among smallholder farmers. Similarly, Foguesatto & Machado, (2021) in a study in Brazil identified significant influence of gender, level of education, farm size, asset values and farm income on adoption of sustainable agricultural practices by farmers. Furthermore, Ronalds et al. (2023) in a research involving coffee farmers in Uganda found that the level of education, farm size, farm experience, gender, the slope of the land, farmer’s age and plot ownership type significantly affected the adopted the recommended farming practices. These studies demonstrated the importance of socioeconomic factors in shaping farming practices in the production context where the study was undertaken. This literature review will further explore how socioeconomic factors contribute to choice of cropping system, land preparation method and fertilizer use. 
Adoption of crop diversification through production in mixed cropping system by farmers have been described in literature to be linked to household socioeconomic factors. In this regard Rukmani et al. (2019) observed significant influence of gender with women farmers adopting mixed cropping pattern designs, integrating pulses, millets and vegetables with cotton or soybean as main crops, thus contributing immensely to the household food and nutrition security. On the contrary, Mogaka et al. (2021) observed more men adopting mixed cropping because they were the majority household heads, educated and had more power in controlling of household resources than women. Furthermore, a recent study done in Bergville, South Africa Vilakazi et al. (2025) described farmer’s age, gender, education level, farm size and household size to significantly influence farmers decision in adopting crop diversification. The tendency of adopting this system reflects the multiple benefits it provides such as improvement of yield, environmental safety, production sustainability, greater ecosystem services and functional diversities and resource use efficiencies (Maitra et al., 2021; Mir et al., 2022). 
Land preparation involving farm operations enables planting and weed management to produce a competitive crop. Agricultural mechanization and for this case the use of tractors can be traced to the 16th century and have continuously increased efficiency, production, income and enhanced livelihood (Umar et al., 2021). However, Sub-Saharan Africa (SSA) has lagged behind with low adoption of farm mechanization (FAO & UNIDO, 2008; FAO, 2024). For instance, in Kenya, the trends are very low with motorized power standing at 30 percent, whereas hand and animal draught power (ADP) is at 50 percent and 20 percent respectively (MoAL, 2024), thus reducing productivity. Studies have linked use of tractor to be attributed to socioeconomic factors. Linking this trend to the influence of socioeconomic factors, Gebiso et al. (2023) in a study in Ethiopia found that Household’s gender, level of education, experience in farming, family labour availability and social capital, location of household, access to all-weather roads and distance to farm mechanization service providers centres, participation in market and off-farm activities, landholding, land fragmentation and size of livestock owned (TLU) were statistically significant in determining level of farm mechanization. Similar results on farm mechanization have been documented in detail (Akram et al., 2020; Kirui, 2019; Liu et al., 2025; Mohammed et al., 2023; Ullah et al., 2023).
 In addition, the use of organic fertilizer has been associated with increased crop productivity in the ASAL regions (Daadi & Latacz-Lohmann, 2021). However, several factors have been reported to influence the use of both organic and inorganic fertilizer. Globally, socioeconomic factors, particularly increase in human population had been linked to consequential change in fertilizer consumption (Gao et al., 2024). Thus, Muluneh et al. (2022) documented that the age, education level and marital status of the head household, labour availability, farming experience, farm size, and number of livestock were positively associated with the utilization of organic fertilizer. Moreover, (Aryal et al., 2021) in a study in South Asia reported reduced use in organic fertilizer among young, educated and male-headed farming household. However, the author observed increased usage with increased in farm size, access to credit, off-farm income, market access, training, and membership in village institution. Similar results were observed by Abebe and Debebe, (2019) in an econometrics modelling study in Ethiopia that found the status of education, land slope steepness, access to extension service, availability of composting material, fertility of farmland, gender and health status of household head determined the use of organic fertilizers. On the other hand, use of chemical fertilizer was associated with household gender, household size, education level, farm size and access to agricultural extension service (Anang & Zakariah, 2022; Mensah et al., 2018; Mogaka et al., 2021). 
This literature showed significant influence of socioeconomic factors in the adoption of farming practices by farmers. However, information showing how these relationships inform farming practices among agro-pastoralist farmers in the dryland areas remains very scanty. This study is motivated to fill this gap by describing the associations that exists between socioeconomic factors and farming practices of agro-pastoralist farmers.
3. Materials and Methods
3.1 [bookmark: _lh6kxyjes387]Study site
The study was conducted in West Pokot County, which covers approximately 9,169.4 km² with a population of 621,135 (KNBS, 2019). The County is situated in North-Western Kenya and borders Uganda to the West. West Pokot County is subdivided into four sub-counties: Pokot Central, North Pokot, South Pokot, and Kapenguria (West Pokot). The study area exhibits varied altitudes, resulting in diverse climatic and agro-ecological zones and experiences a bimodal rainfall pattern, with long rains occurring towards the end of March to June, and short rains from October to December (NDMA, 2024). The lower altitude regions receive an average annual rainfall of approximately 600 mm, while the highland catchment areas may receive up to 2000 mm per year (NDMA, 2024). The county’s mean annual temperature ranges between 10°C in the highlands and 30°C in the arid lowlands (Nyberg et al., 2015).
The region has three distinct livelihood zones: mixed farming, pastoral and agro-pastoral. The mixed farmers and agro-pastoralists cultivate food crops and rear livestock whereas pastoralist primarily keep livestock such as camels, cattle and goats and often migrate in search of pasture. Livestock production thus supports 69, 26 and 30 percent of cash income in the pastoral, agro-pastoral and mixed farming livelihood zones, respectively (KFSSG & CSG, 2023). Major crops cultivated include maize, finger millet, sorghum, and beans, with smaller quantities of potatoes, onions, sweet potatoes, green grams, peas, and bananas as well as cash crops such as coffee, tea, pyrethrum and cotton (CIDP, 2023). Despite these agricultural activities, poverty remains prevalent, with 61.4% of the population living below the poverty line (KNBS, 2021).
3.2 [bookmark: _vzd2tgg2hawj]Study design 
Multistage sampling technique was used to draw a representative sample that reflected the diversity within the agro-pastoralist population. The area was stratified based on altitude informed by the assumption that agricultural practices and socioeconomic characteristics vary across different altitudinal zones. The lowland areas below 1500 meters above sea level, which are predominantly populated by agro-pastoralists farmers was selected for this study. Systematic random sampling was used in the selected area to include into the study every 5th farmer along a defined transect established by the targeted economic activity of agro-pastoralism. The sampled areas include Sook, Endugh and Riwo wards in Kapenguria sub-county, Lomut, Masol and Sekerr in Pokot Central sub-county, Suam, Kasei, Kiwawa and Alale in North Pokot sub-county, and Chepareria and Batei in South Pokot sub-county. The study sample size was determined using (Kotrlik & Higgins, 2001) equation, where from a total number of 116,182 farmers across the four sub-counties as stated by KNBS (2019), at least 394 farmers were selected for the study. 
3.3 [bookmark: _haejqbujclsn]Data collection and analysis 
Household survey was conducted using a pre-tested questionnaire to collect quantitative data from respondents, whereas a semi-structured and open-ended questionnaire was used to capture qualitative data from key informants. The household survey questionnaires were digitized using KoboCollect, a mobile-based application part of the Open Data Kit (ODK), allowing for real-time data collection via smartphones. This approach enhanced data accuracy and efficiency during fieldwork. Once data collection was completed, the quantitative data was cleaned and organized for analysis. Handling of missing data was done through imputation or exclusion and addressing of outliers where necessary. Descriptive analysis was done using frequency distribution (Eq 1.) to calculate the percentage of farmers in each of the study variable.
	
	Eq.1


Where:
     -  is the frequency of category 
     -  is an indicator function that equals 1 if observation  belongs to category  and 0 otherwise.
     -  is the total number of observations.
Table 1 presents the characteristics of the variables used in the study, where, in the exception of the size of household and age of the household head that are count data, all the other variables were recorded as binary. Logistic regression model was used to describe the existing relationship between the household socioeconomic factors (independent variables) and farming practices. The reference categories in each of the dependent variables was “No” choice for all the variables with “Yes/No” answer, small scale for farm size and “No formal” for the level of education.
Table 1. Description of the dependent variables characterizing the farming practices and independent variables depicting household socioeconomic characteristics of the agro-pastoralist farmer
	Variable
	Description
	Category

	Dependent
	Farm size
	Binary, the size of the land for food crop
	Small/Large scale

	
	Hand ploughing 
	Binary, If household use hand tools
	Yes/No

	
	Tractor ploughing 
	Binary, If the household uses tractor services
	Yes/No

	
	Cropping system 
	Binary, the cropping system for food crop
	Mixed/Mono

	
	Inorganic fertilizer 
	Binary, household uses inorganic fertilizer
	Yes/No

	
	Organic fertilizer 
	Binary, household uses organic fertilizer
	Yes/No

	Independent
	Size of household
	Scale, number of persons in the household
	Mean 

	
	Age
	Scale, number of years of the household head
	Mean 

	
	Gender
	Binary, gender of household head
	Male/Female

	
	Level of education
	Binary, education level of the farmer 
	No formal/Formal

	
	Crop production
	Binary, household depends on crop production
	Yes/No

	
	Livestock sale
	Binary, household depends on livestock sale 
	Yes/No

	
	Livestock products
	Binary, household depends on livestock products 
	Yes/No

	
	Petty trade
	Binary, household depends on petty trade
	Yes/No

	
	Salary
	Binary, household depends on salary 
	Yes/No

	
	On-farm daily labour
	Binary, household depends on on-farm daily labour 
	Yes/No

	
	Sale of charcoal
	Binary, household depends on sale of charcoal 
	Yes/No

	
	Mining
	Binary, household depends on mining
	Yes/No

	
	Off-Farm Daily Labour
	Binary, household depends on off-farm daily labour
	Yes/No

	
	Hunting
	Binary, household depends on hunting
	Yes/No

	
	Pension earning
	Binary, household depends on pension
	Yes/No


[bookmark: _bvmwxdcpln4o]The statistical model used in each case of dependent variable was binary regression. In this case, the logit of the dependent variable was predicted by the logistic model from the independent variables such that, the likelihood of given farming practice would be predicted by the odds (Y=1), that represents the ratio of the probability that Y equals 1 to the probability that Y does not equal to 1 as shown in Equation 2. The odds of an event 𝑌 occurring
	
	Eq. 2


 By rearranging Equation 2 and taking natural log on both sides, leads to Equation 3, derived as
	
	Eq. 3
	


Where:
 = the dependent variable (e.g., Cropping system) with 1= Mixed and 0 = Mono
 = intercept
to = Regression coefficients of each independent variable
 to  = the independent variables
= probability of farmers to use mixed cropping system
) = probability of farmers to use mono cropping system
Stepwise regression using backward stepwise selection in step Akaike information Criterion “stepAIC” function of MASS package (Venables & Ripley, 2002) was done to identify key predictors in a logistic regression model retaining the models with the lowest AIC, implying the most significant predictors to enhance interpretability of the results.
4. [bookmark: _d8s5hpig7t80]Results and discussion
4.1 [bookmark: _p0n26zjdmdba]Characteristics of dryland farming
The results of farming practices presented in Figure 1 shows that 75% of the farmers produce their crops in less than 2 acres of land, indicating that majority of the households are smallholder farmers. Despite the field observation showing that most of the households own relatively large farm holding, the limited space allocated for crop production could be attributed to a number of reasons. Firstly, it is an indicator of trade-off with livestock husbandry leading to more land allocated as grazing fields. Secondly, limited financial capacity since most of the farmers in this region have low access to credit (Bostedt et al., 2021). Thirdly, this indicates the gradual increase in land under crop production with positive climate change given that historically these farmers were known for being nomadic pastoralist (Kiplagat et al., 2023). Fourthly, the severe land degradation reducing arable farm sizes as observed by Churu et al. (2024) and lastly, increasing household population and land fragmentation, thus reducing arable land sizes. This result corroborates well with the findings of (Wamalwa et al., 2024) investigating household agro-enterprise incomes among drylands farming communities in the same area. The authors found that majority of the farmers are producing their food crops in between 1 – 3 acres of land. The prevalence of smallholder farms in any farming system could have significant implications on productivity and the types of farming techniques used. 
Land preparation using hand tools such as hoe and other traditional implements was popular among 55% of the farmers, whereas 42% have mechanized tillage using hired tractors. Using small hand-held equipment for land preparation and subsequent farm operation is still very common among farmers because of the small farm sizes allocated to crop production, poor terrain for farmers living in hilly areas and the ease of affordability of owning these simple farm implements. In addition, this study observed notable use of mechanization by some farmers showing a positive trend in appreciating the efficiency, quality service, increased production and income associated with adoption of new technologies (Adu-Baffour et al., 2019; Umar et al., 2021). However, the limited number of farmers using tractor plough and other largescale implements during planting season could possibly suggest barriers affecting access to modern farming techniques and equipment, such as cost, availability or limited awareness on alternative-efficient options (Onomu et al., 2020; Umar et al., 2021)
Mixed cropping was the main cropping system practiced by 69% of the farmers, whereas 31% did mono cropping. The popularity of mixed cropping among the farmers mainly involving maize and beans as well as sparingly sorghum, millet, vegetables, potatoes, bananas, carrots and cassava shows that farmers appreciate the value of crop diversification. These benefits include enhanced greater utilization of available resources leading to improved crop productivity, grain yields and biomass per unit area (Abate & Alemayehu, 2018; Bass et al., 2024; Naeem Khan, 2020). It also promotes the interaction effects between several plants providing a great potential for efficient utilization of resources and labour (Toker et al., 2024). 
Fertilizer use such as organic fertilizer, including farm yard and compost manure were more predominant with 62% of the farmers compared to 38% who were using inorganic fertilizers such as Di-ammonium Phosphate (DAP), Calcium Ammonium Nitrate (CAN) among others. The use of organic fertilizers, a by-product from livestock husbandry was very common in the areas because livestock keeping is the mainstay economic activity in the area. These organic fertilizers are very beneficial in improving soil fertility and productivity through; ameliorating soil pH and increasing soil organic carbon (Cai et al., 2019; Chandra et al., 2021; Muindi et al., 2020; Shabnam & Sharma, 2023; Thakur et al., 2021). This enhances the availability of soil nutrients such as; available phosphorus, total nitrogen, sulphur, boron, exchangeable bases, micronutrients such as copper, manganese & zinc (Lishan & Alemu, 2024). They also improve the soil fauna and microbial community structure (Han et al., 2021; Zhou et al., 2022), and enhance the crop yield and nutritional quality of farm produce (Cai et al., 2019; Chauhan et al., 2020; Thakur et al., 2021). On the other hand, inorganic fertilizers provide rapid availability of crop nutrients that are readily soluble and quickly absorbed by crops thus increasing crop productivity. However, the limited adoption of inorganic fertilizers in the drylands could indicate possible challenges that include high purchasing and transportation costs, limited availability during peak seasons, and inadequate extension services. 


Figure 1. Percentage of respondents adopting each of the farming practices in the dryland areas of West Pokot County based from a survey of 503 participants
4.2 Household Socioeconomic Characteristics and their Influence on Farming Practices 
The results of the household’s socioeconomic characteristics of agro-pastoralist farmers and its influence on farming practices are presented in Table 2 respectively. The household head leadership in the dryland areas showed a high male dominance (82%). This indicates gender specific roles in household leadership where men are more likely to dominate in household decision making (Shibata et al., 2020). It could also be linked to socio-cultural norms and socioeconomic dynamics that influence access to and control over resources, decision making power and gender roles in household management (Gumucio et al., 2020). Similar results showing male dominance have been reported by Kalele et al. (2021) in a study on impacts of climate change to farmers in arid and semi-arid regions of Yatta, Kenya. However, our study did not find significant influence of gender on farming practice, implying that these practices are not gender disaggregated. 
The average age of the household heads was 38 years (IQR: 29 – 46) showing that majority of the household heads were in their productive age. This implies that majority of the household heads are actively involved in farming and other socioeconomic activities critical in sustaining the growing needs of the household. These results corroborate the findings of Wamalwa et al., (2024), in a study done in Chepareria ward, an area within the study region and with similar environmental and socioeconomic factors. The authors identified a significant positive interaction between household head age with agro-enterprise income. This confirms that farmers in this age bracket are actively involved in more economic activities that enhances their productivity thus supporting their family’s wellbeing. 
The size of the households was observed to be large with an average number of seven (IQR: 5 – 8) members. This result corroborates well with the results of Jerop et al. (2023) from a study in the same region who reported the average household size to be 7.2. However, KNBS (2019) reports slightly lower household sizes for West Pokot County of 5.3 members. An increase in the number of members of a household was associated with an increase in the size of acreage for crop production (β = 0.10, P < .001), decline in the use of manual hoeing (β = -0.10, P = .001), increased use of tractor services (β = 0.07, P = .01) and increased adoption of mixed cropping (β = -0.06, P = .05). This shows the pertinent role of the size of the members of a household in influencing several farming practices. Similar results were observed by recent research work highlighting the implication on household size on overall farm technical efficiency and adoption of technologies have been reported (Jerop et al., 2023; Kirui, 2019). Jerop et al., (2023) for example, identified household size as a significant factor in labour utilization, where larger family sizes provided available labour, thus improving farm technical efficiency. Similar assertion of household with more children providing labour to increase production, total factor productivity and reduced cost of production had been reported by Ayaz and Mughal (2024). Conversely, Wamalwa (2020) in a study in Meru County in Kenya, a dryland area with similar biophysical characteristics as the current study site, linked family size to resource endowment, demonstrating that small household sizes were more likely to have low financial stresses compared to large families. Other authors have associated an increase in the number of children to a decline in the likelihood of parents working at post-retirement ages (Rao & Zhang, 2024). However, food demand always increases with an increase in family size which could affect wealth accumulation due to increased cost of providing the household’s basic needs (Nkoko et al., 2024). 
The respondents’ level of education showed significant variation, where minority of the farmers, comprising of 41% had no formal education whereas 59% had acquired basic education regardless of the level from primary to tertiary. Cumulatively, this shows that farmers who have access to formal education were more compared to those with no formal education. Despite the disparities in the level of education, the significant number of farmers with basic education were commendable. Comparable results have been reported by Kalele et al. (2021) that showed a higher percentage of farmers comprising of 87% to having acquired basic formal education. The logistic regression analysis revealed significant trends where farmers with no formal education were observed to be associated with the use of hoe (β = 0.41, P < .01) for farming operations and declined use of inorganic fertilizers (β = - 1.25, P < .001). This inclination tends to affect farm productivity in terms of efficiency and crop yields. Past researches support the role of education with farmers who have attained it are observed to be more enlightened and have good technological literacy that enables them to have access to more information that assists in getting more agricultural information and being food secure (Gatobu et al., 2020; Mohamed Shaffril et al., 2024). Furthermore, educated farmers have been found to make informed decisions in choosing priorities, having better perceptions on the future outcomes and taking risks that positively creates social and environmental impact to their family and the community (Fielke & Bardsley, 2014). This confirms the pertinent contribution of education in influencing farming practices as well as the socioeconomic development in a society. 
Multiple economic activities enhance farmer resilience and wellbeing. The results showed that majority of the farmers were involved in a number of alternative source of livelihoods that supports their household’s needs. Significantly, crop production, selling of livestock and livestock products were identified to be most popular among 84%, 45% and 18% of the respondents respectively. However, few farmers were involved in the selling of charcoal (4%), mining (2%), off-farm daily labour (2%), hunting (2%) and earning from pension (1%). This high distribution of farmers involved in crop production corroborates the work of (Budastra et al., 2024) in a study on livelihood strategies of dryland farmers in Indonesia, where 88 % of the households derived their main income from agricultural related activities. In addition, the authors observed that farmers were involved in a number of economic activities to diversify their livelihoods. Similar mitigation strategies by smallholder farmers to adopt diverse livelihood strategies were also observed by Kalele et al. (2021) and Touch et al. (2024). This result showing the high likelihood of households to adopt diversified livelihood options are meant to confront challenges and risks affecting agricultural production which are more dynamic in dryland ecosystem. Conceição et al. (2016) observed that when a high percentage of households are engaging in farming activities, as was observed in the current study, crop production and livestock keeping become the main backbone of rural economy supporting income generation, food and nutrition security as well as reducing poverty. 
Furthermore, this study found significant influence of the economic activities on farming practices as shown in Table 2. In this regard, producing food crops in large scale farms was observed to significantly be influenced by household earning income from sales of livestock products (β = 0.81, P < .001) and those accessing additional income from pension remittances (β = 2.45, P = .05). Conversely, using hand hoe for land preparation and crop farming was significantly influenced by farmers who have adopted crop production as the main economic activity (β = 0.88, P < .001), whereas tractor use was associated with earning salary (β = 1.07, P < .001). Cropping system such as producing of crops under mono cropping system was associated with farmers offering labour services (β = 1.76, P = .01), whereas mixed cropping was associated with farmers earning income from livestock products (β = -0.81, P < .001). Furthermore, using inorganic fertilizers was associated with farmers earning from daily on-farm labour (β = 1.24, P < .001), and less likely associated with farmers depending on livestock (β = 0.49, P = .01). Adopting these farming practices such as increasing the production area, use of tractor services, mixed cropping and use of inorganic fertilizers are linked to the ability of the farmer to acquire extra income from wage earnings, pension remittance or liquidating farm produce and products. These include the sale of agricultural products such as crop produce, livestock products such as milk, eggs, wool, hide and skin among other products contributes significantly to household income. Furthermore, participating in small scale petty trade and sell of agricultural products in the informal markets, enables farmers to diversity their income streams enabling them to cope better with livelihood shocks (Wang et al., 2024) as well as do critical farm operations. Diversification through the adoption of mixed cropping is an ideal climate smart agricultural strategy for enhancing agricultural growth and resilience (Mzyece & Ng’ombe, 2021). These diversified livelihood options were attributed to exposure of the farmer to information, knowledge, and education (Mohamed Shaffril et al., 2024) thus positively impacting farm productivity, income, food security, and ecosystem services (Wang et al., 2024).









Table 2. Estimated coefficients and p-values from logistic regression analysis between farming practices adopted and socioeconomic factors of agro-pastoralist farmers in the dryland areas of West Pokot County
	Variable
	Mean/ Percent
	Acreage (Ref = small)
	Hoe
	Tractor
	Cropping system (Ref = Mixed)
	Inorganic fertilizer
	Organic fertilizer

	Size of household (Mean)
	6.8 [5.0, 8.0]
	0.10***
	-0.10***
	0.07**
	-0.06*
	
	

	Gender of household head (Male)
	82%
	
	
	
	
	-0.45*
	

	Level of Education - No formal
	41%
	
	0.41**
	
	
	-1.25***
	

	Crop produce (Yes)
	84%
	
	0.88***
	
	
	-0.92***
	-0.64**

	None on-farm daily labour (Yes)
	2%
	
	
	
	1.76**
	
	

	Livestock sale (Yes)
	45%
	
	
	-0.29
	-0.29
	-0.49**
	

	Salary (Yes)
	7%
	
	-0.53
	1.07***
	
	
	

	Petty trade (Yes)
	9%
	
	
	
	
	
	-0.76**

	On-farm daily labour (Yes)
	5%
	
	
	
	0.94**
	1.24***
	0.87*

	Livestock products (Yes)
	18%
	0.81***
	
	
	-0.81***
	
	

	Pension (Yes)
	1%
	2.45*
	
	
	
	-15.68
	

	Hunting gathering (Yes)
	2%
	-2.65
	
	-1.1
	1.20*
	-15.21
	

	Mining (Yes)
	2%
	
	
	
	
	-1.12
	

	Constant
	 
	-1.98***
	0.02
	-0.72***
	-0.268
	1.271***
	1.085***

	Observations
	
	503
	503
	503
	503
	503
	503

	Log Likelihood
	
	-268.5
	-331.4
	-332.3
	-298.3
	-290.8
	-325.4

	Akaike Inf. Crit.
	 
	547.1
	672.9
	674.7
	610.6
	599.6
	658.8


Notes: Level of significance; * p <0.05, ** p<0.01, *** p<0.001
5. [bookmark: _mqqg2cx0siw9]Conclusion and recommendations 
Socioeconomic factors are important components contributing to agricultural development. However, the role in influencing farming practices of agro-pastoralist farmers have not received much attention. This research investigated the relationships that exists between household socioeconomic factors and farming practices. Crop production was largely small scale, with farmers using hand hoe and tractors for land operations, used mixed cropping system and largely utilized organic fertilizers from livestock to enhance farm productivity. The reliance of these strategies shows farmers commitment to adaptive approaches that maximizes production and reducing risks in this challenging dryland environment. These farming practices were strongly associated with key socioeconomic factors such as age, gender and education level of the household head, size of family and economic activity. The result emphasizes the role of socioeconomic factors in influencing farmer’s decision in accessing, adopting and use of agricultural resources and technologies. This implies the need for understanding these factors in order to be relevant in providing appropriate intervention affecting agricultural production and productivity in the drylands. This would contribute to increased household resilience, improved farm productivity and food security of the agro-pastoralist farmer. Acknowledging the significant contribution of these socioeconomic factors on farming practices, this paper recommends the promotion of activities that enhances household socioeconomic profiles such as inclusive extension services and trainings, promoting penetration and access of farm inputs and tractor service provision to improve operation efficiency and expand cultivated land, 
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