Comparative Analysis of the effect of Farming methods on economic well-being between households using indigenous and conventional farming practices in the Midlands of Embu County in Kenya

Abstract

Agriculture is vital to Kenya’s economy, supporting over 80% of rural residents, contributing one-third of GDP, and supplying 65% of export earnings. Despite international and national efforts to promote conventional and sustainable farming, global food insecurity has worsened, with acute hunger rising by 10% to affect 343 million people in 74 countries. Industrial-scale, high-yield agriculture has often destabilized sustainability, causing environmental harm, social inequality, chronic diseases, and increased food insecurity. With the global population expected to reach 10.4 billion by the 2080s, transforming agri-food systems is crucial for resilient food security and economic stability. The reliance on rain-fed agriculture at the Midlands of Embu County in Kenya highlights the need to compare conventional and indigenous farming methods to better understand their economic and environmental effects. The objective of the study was to assess the effect of farming practices used in conventional and Indigenous farming methods on economic well-being. The study adopted the comparative research design and descriptive survey design. The study population comprised of 66,878 farmer households and key informants in the Midlands of Embu County. Data was collected using semi-structured questionnaires, interview schedule and observation check lists. Descriptive statistical analysis was used to summarize results on farming practices while inferential statistical analysis included the use of simple linear regression analysis were used to reveal effect of the farming practices on economic well- being. Farming practice showed statistically significant negative coefficient for the indigenous farm households. The negative coefficient indicates that as the category value of farming practices increases (likely representing poorer practices), income significantly decreases. In the conventional farming practices: The analysis shows that conventional farming practice category has a non-significant effect on Income total (IT). The study recommends implementation of policies that promote sustainable farming, protect small scale farmers and encourage biodiversity conservation. The results obtained will guide adoption of sustainable farming practices, policy reviews and add to the existing knowledge of research.
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[bookmark: _GoBack]Background 
Globally, economic well-being is strongly linked to farming methods, particularly for smallholder farmers who form a large portion of the agricultural sector. Agriculture serves as a fundamental economic pillar for the global population driving economic growth, providing livelihoods and contributing to overall economic well-being (Adefila, 2024). Agriculture is the main source of income and employment for many, impacting food security, poverty reduction, and the development of local economies. Sustainable farming practices significantly impact economic well-being, with sustainable and climate-smart agriculture potentially boosting incomes, enhancing food security, reducing poverty and fostering resilience to climate change. Farmers practice both conventional and indigenous farming methods in an effort to achieve food security. Conventional farming, also known as industrial agriculture, encompasses various methods characterized by the use of synthetic fertilizers, pesticides, herbicides, and other intensive inputs (Otieno, 2024). With the advent of industrial-scale agriculture and mass production of synthetic fertilizers, many connections with indigenous agriculture fundamentals (such as soil health and biodiversity), have been ignored in favour of high yield production methods. 

Numerous international organizations, such as the Food Agricultural Organization (FAO), International Fund for agriculture development (IFAD), and the Organic Farming Research Foundation (OFRF), support both conventional and indigenous agriculture to improve rural economic well-being and promote environmental sustainability through initiatives like the International Treaty on Plant Genetic Resources and Integrated Pest Management (Akuja & Kandagor, 2019). Despite these efforts, global food insecurity remains severe, with acute hunger affecting 343 million people in 74 countries in 2024, including nearly 1.9 million on the brink of famine, particularly in Gaza and Sudan. While most undernourished individuals live in Asia, the highest prevalence of undernourishment occurs in Africa, highlighting unstable household food systems in those regions.

Economic well-being refers to the overall financial and quality of life of individual households and communities, encompassing factors like income, wealth, access to resources, employment levels and overall satisfaction with one’s material circumstances (Custodio et al., 2023). Agriculture plays a critical role in shaping the economic well-being of communities worldwide, particularly in rural areas. Its contributions brace economic, social, and environmental dimensions, influencing food security, income generation, and community cohesion (Adefila et al., 2024). Farming is a primary source of income for many rural communities and provides employment opportunities not only in farming but also in related sectors such as food processing, distribution, and retailing. For example, community agriculture projects have trained thousands of farmers and gardeners, creating jobs in food production and manufacturing. 

Conventional farming relies heavily on high-input systems that use synthetic chemical fertilizers, pesticides, herbicides, genetically modified organisms (GMOs), high-yielding crop varieties, and heavy machinery. The main goal is to maximize productivity and efficiency, often through monoculture (growing a single crop over large areas) and large-scale operations. Indigenous farming methods on the other hand, are rooted in local knowledge, cultural heritage, and a deep relationship with the land. These systems emphasize sustainability, biodiversity, and ecological balance, often using techniques like poly culture, crop rotation, agroforestry, inter-cropping, and organic inputs. Comparative studies on indigenous and conventional farming methods often neglect long-term sustainability impacts and instead focus on short-term yield and expenses. This includes soil health, water use, ecosystem effects, and climate resilience, which are crucial for understanding true productivity over time. There is Limited research on the socio-economic trade-offs and scalability of indigenous methods compared to conventional approaches, particularly in the context of sustainable development goals and changing climate conditions. The research sought to compare the effect of farming method between farmers using conventional and indigenous farming methods on economic well-being at the midlands of Embu County in Kenya. The uniqueness of the midlands of Embu characterized by high agricultural productivity, diversity of farming practices, centrality to household economic well-being, and representativeness of both challenges and opportunities makes it an ideal locus for comparative analysis of how conventional and indigenous farming methods shape economic outcomes (Olson et al., 2004).

[bookmark: _Toc206413282]RESEARCH METHODOLOGY
[bookmark: _TOC_250019][bookmark: _Toc206413283] Study Location
Embu County is one of the 47 counties in Kenya, located in the eastern part of the country, about 150km east of Nairobi. Its administrative capital is Embu town which previously served as the headquarters of the former Eastern Province. The County is inhabited by several ethnic communities, including the Embu, Mbeere, Kamba, and Tharaka. The study was delimited to the midlands of Embu County which lie approximately between 1,200 and 1,525 meters above sea level and form a transitional zone between the highlands and lowlands of the county.
Research Design
Descriptive survey and the comparative research designs were used in this study to enable the researcher obtain information that describes existing phenomena by asking individuals about their farming practices and how they think these practices impact on sustainable food production.

Target Population 
According to Singleton et al (1993) a target population refers to all members of a real or hypothetical set of people, events, or objects to which a researcher wishes to generalize the research results. The total population of Embu County is 516,212 which consists of 131,684 farmer households (KNBS, 2019).

[bookmark: _Toc206413286] Sampling Procedures 
Stratified, purposive and systematic sampling procedures were used to select the respondents. Purposive sampling was used to obtain equal number of farm households practicing conventional and indigenous farming methods and also to ensure that similar ecological conditions are compared. The midlands of Embu County was stratified into five Agricultural Ecological Zones (AEZ) Upper Midlands (UM2), UM3, Lower Midland (LM3), LM4, and LM5 in order to cover the areas with similar ecological zones. Two wards were purposely selected from each AEZ covering the similar ecological zones. One agricultural extension officer, community development worker and one area chief were randomly selected from each administrative ward.

[bookmark: _Toc206413287] Sample Size Determination
Since the target population was more than 100,000, the study's sample size was 384 respondents which included 354 households’ heads, 10 extension officers, 10 area chiefs and 10 community development workers based on the Cochran formula (Cochran, 1977).

Research Instruments
Questionnaires, interview schedules and observation check lists were used to obtain information from agricultural extension officers and farm household heads. 

 Result and Discussion

Data Analysis
Data analysis refer to a variety of activities and processes that a researcher administers to make certain decisions regarding the data collected from the field, in order to get meaning and be able to explain various features from raw materials (Mbwesa, 2014). The data was edited first to identify the errors made by the respondents. Quantitative data was coded, tabulated, and analyzed using the Statistical Package for Social Sciences (SPSS) version 25. Descriptive statistical analysis was used to summarize results on characteristics of the households, practices used in conventional and indigenous farming methods. Pearson’s product moment correlation, multiple linear regression and simple linear regression were used to show the effect of indigenous and conventional farming methods on economic well-being. 

Descriptive Statistics of Farming Practices
The farming practices recorded by the respondents were analyzed to indicate the percentages of the soil preservation methods, tilling techniques, water preservation methods, soil enrichment, seed selection, pest control and drought mitigation measures (Table 1). 











[bookmark: _Toc206414486]Table 1: Descriptive Statistics of Farming Practices used by the Farm Households
	 Description
	Farming practice 
	Indigenous
	Conventional

	Soil preservation
	Agroforestry
	36 (20.2%)
	18 (10.3%)

	
	Inter-cropping
	121 (66.3%)
	33 (18.3%)

	
	Mono-cropping
	7 (2.8%)
	109 (60.0%)

	
	Terracing for soil and water conservation
	14 (7.2%)
	17 (9.7%)

	Tilling techniques
	Intensive tilling
	4 (3.9%)
	139 (77.7%)

	
	Minimum tillage
	174 (96.1%)
	39 (22.3%)

	Water preservation
	Mulching
	23 (12.7%)
	40 (22.9%)

	
	Rain water harvesting
	40 (22.1%)
	31 (17.7%)

	
	Terracing for soil and water conservation
	98 (54.1%)
	60 (34.3%)

	
	Use ditches to preserve water
	17 (11.1%)
	47 (25.1%)

	Soil enrichment

Seed selection
	Crop rotation
	29 (16.2%)
	11 (6.2%)

	
	Use animal manure
	149 (83.7%)
	0.0(0.0%)

	
	Use of synthetic fertilizers
	0 (0.0%)
	167 (93.8%)

	
	preserve seeds from previous seasons
	128 (72.4%)
	16 (6.3%)

	
	use of certified seeds
	50 (29.7%)
	162 (92.6%)

	Pest control
	use herbicides and pesticides for weed and pest control
	49 (28.3%)
	171 (93.7%)

	
	use of animal urine and herbs to control pests
	129 (71.3%)
	7 (4.0%)

	Drought mitigation
	planting early maturing varieties of crops
	149 (82.4%) 
	119 (68%)

	
	use irrigation from nearby river
	10 (3.9%)
	19 (9.1%)

	
	use of green houses
	22 (12.2%)
	40 (21.1%)

	Source of water for farming
	No Response
	17 (9.5%)
	19 (10.6%)

	
	Rain water
	128 (60.7%)
	79 (44.3%)

	
	use irrigation from nearby river
	33 (12.9%)
	80 (44.9%)


Source: Researcher data, 2025

On the soil preservation practices a majority of the indigenous farmers practiced inter cropping 121 (66.3%) while 60% of the conventional farm households practiced mono cropping. Indigenous farming Practices such as inter-cropping and poly-cultures enhance biodiversity, resilience against climate change, and soil health while promoting stable food systems (Herrighty, 2022). Monoculture farming has resulted in severe degradation of soil and environment (Belete & Yadete, 2023) for example paddy rice farming in Mwea demand huge amounts of water, leading to a shortage of groundwater levels. The government should therefore work to promote initiatives that encourage sustainable farming

From the study findings Agroforestry is practiced by 30.5% for both indigenous and conventional farming and terracing is practiced by 16.9% for both indigenous and conventional farming methods. Agroforestry schemes can be beneficial as they offer better output and thus this indigenous practice has found acceptable application in modern farming and natural resource management of the biodiversity in Kenya, considering that, with two or more relating plant species existing in a given farmland, a more intricate habitat that can sustain a wider variety of birds, insects, and other animals is created (Mganga, 2022). The small scale farmers should therefore be encouraged to practice agroforestry for soil and water preservation.

On the tilling techniques for conventional farming 77.7% practiced intensive tillage while only 3.9% of the indigenous farm households practiced intensive tillage on the other hand 96.1% of the indigenous farmers practiced minimum tillage while only 22.3% of the conventional farmers practiced minimum tillage. Intensive tillage, significantly impacts soil properties and the environment, often leading to negative consequences. A study by Angon et al., 2023 on impact of minimum tillage and cropping systems on soil health in Agricultural practice recorded the effects of intensive farming which included disrupted soil structure, increased erosion, reduced organic matter, and potential nutrient loss. While it can offer benefits like improved drainage and weed control in the short term, the long-term effects of intensive tillage can undermine soil health and sustainability. Minimum tillage, offers several benefits in crop production, including reduced soil erosion, improved water retention, and enhanced soil health (Angon et al., 2023). These practices minimize soil disturbance, leading to better water infiltration and reduced runoff, which can be crucial for sustainable agriculture.

To substantiate the results obtained from the questionnaires an interview schedule for the key informants was conducted one of the key informants K12 said that “intensive tillage destroys soil structure and kills the soil micro-organisms but those who use large farms cannot avoid it, they claim minimum tillage is tiring and labour intensive we just want to take a shortest time to prepare our ‘shambas’”
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[bookmark: _Toc12198]Figure 1: Picture of an Indigenous Farmer Practicing Minimum Tillage and use of organic manure in Muminji Ward

The soil enrichment procedures used were varied between the indigenous farm households and conventional farming methods. Conventional farm households used synthetic fertilizer (167, 83.8%), with only 6.2% using the alternative soil enrichment method of crop rotation. The indigenous farmers 149; (83.7%) used animal manure with 16.2% using crop rotation (Table 6).

The results indicate 0.0% use of synthetic fertilizers for indigenous farming as opposed to 83.8% in conventional farming. This is consisted with a study by Kharel & Marahatta (2020) which indicated that Conventional farming system is defined by high-yield monoculture, heavy reliance on chemical inputs, mechanization shifting cultivation, rice paddy farming, arable irrigation and perennial cropping which prioritize high yields and efficacy (Kharel & Marahatta, 2020). Conventional farming methods may increase income in the short term but eventually reduce farmers' capabilities by creating dependency on external resources and diminishing ecological resilience. Economic pressures associated with conventional farming may limit agency, as smallholder farmers in the midlands of Embu County could struggle to afford expensive inputs or adapt to market demands. 

The increased use of chemical fertilizers and some organic fertilizers in agriculture helped the country in achieving self-sufficiency in food production. However, it has also polluted the environment and caused slow deterioration of soil health. Conventional farming practices focus on high-yield production through intensive use of chemical fertilizers and pesticides (Kharel & Marahatta, 2020). These methods often involve replacing local crop varieties with high-yielding ones and applying large amounts of poly synthetic inputs. Synthetic fertilizers can seriously deplete the nutritional content of foods, cause health problems for many people and include much more dangerous substances than you realize (Tayoh, 2020). Indigenous Farming practices, including organic management and reduced synthetic inputs, have shown potential benefits for water quality. A study in Minnesota found that indigenous practices reduced subsurface drainage discharge by 41% and nitrate-nitrogen losses by 59-62% compared to conventional methods (Oquist et al., 2024).

On the seed selection for planting 92.6% of conventional farmers used certified seeds with only 6.3% using seeds preserved from previous seasons as opposed to the indigenous farmers were 72.4% used seeds preserved from the previous seasons with only 29.7% using certified seeds (Table 6). Muthoni & Nyamongo, (2008) study on Seed systems in Kenya and their relationship to on-farm conservation of food crops observed that using seeds preserved from previous seasons offers several benefits, including enhanced food security, climate resilience, and conservation of indigenous crops. Preserving indigenous seeds empowers farmers to adapt to changing weather conditions, promotes sustainable agro ecosystems, and provides diverse food sources. 

For the indigenous farm households pest control was mainly by use of animal urine and herbs (129 (71.3%) and planted early maturing varieties of crops (148, 81.8%) as a drought mitigation measure, though they relied on rain fed agriculture water and only a few used irrigation from nearby rivers (Table 6). The conventional farm households used herbicides and pesticide for pest control (93.7%) and 68% planted drought resistant crops and planted early maturing varieties of crops for drought mitigation (116, 66.3%) and sourced water from nearby rivers (56, 32%) and rain water (49(28%) while some used greenhouses (21, 12%). Compared to indigenous farming were soil was enriched with manure (138, 76.2%), and used preserved seeds from previous seasons (131, 72.4%).

[bookmark: _Toc206413304] The Effect of Farming Practices on Economic Well-Being
The use of sustainable farming practices may improve the economic well-being of both the indigenous and conventional farm households by increasing income earned through employment, increase soil organic matter, production of crops throughout the year ensuring food supply even in times of drought and increasing resilience to climate and economic shocks. However, the study reveals clear contrasts between conventional and indigenous farming practices in terms of food security, environmental sustainability, and livelihood outcomes. Farming practices under indigenous farming methods were consistently rated more positively. Farmers indicated that soil preservation, water management, seed affordability, pest and weed control, and drought mitigation were more effective within indigenous systems. More than 70% agreed that indigenous farming practices improve soil organic matter, retain nutrients, and contribute to food security, compared to less than one-third under conventional practices, where nearly half disagreed. Indigenous methods were seen as more labor-intensive and less effective in immediate productivity, despite their cultural value. 


Table 2: Effects of Farming Practices for both Indigenous and Conventional Farming households on economic well-being

	Item Statistics
	Indigenous  Farming Practices
	Conventional Farming Practices.

	
	Items
	SA
	A
	N
	D
	SD
	SA
	A
	N
	D
	SD

	
	Farming practices
	
	
	
	
	

	1
	The soil preservation procedure used helps in improving soil organic matter and retention of nutrients leading to food security
	33 (18.2%)
	97 (53.6%)
	45 (24.5%)
	5 (2.8%)
	1 (0.6%)
	21 (21.0%)
	14 (8.0%)
	47 (26.9%)
	86 (49.1%)
	7 (4.0%)

	2
	The tilling procedures used are less labour intensive leading to reduction in employment rates
	32 (17.7%)
	80 (44.1%)
	42 (25.2%)
	20 (11.0)
	7 (2.9%)
	17 (9.7%)
	33 (18.9%)
	60 (34.3%)
	56 (32.0%)
	9 (5.1%)

	3
	The water preservation procedures used are adequate and helps in production of crops throughout the year
	35 (19.3%)
	80 (44.2%)
	55 (30.4%)
	8 (4.4%)
	3 (1.7%)
	22 (12.6%)
	23 
(13.1%)
	59 (33.7%)
	54 (36.6%)
	7 (4.0%)

	4
	The soil enrichment procedures used is less expensive and leads to maximum yields
	53 (29.3%)
	82 (45.3%)
	36 (19.9%)
	7 (3.9%)
	3 (1.7%
	15 (8.6%)
	17 (9.7%)
	61 (34.9%)
	70 (40.0%)
	12 (6.9%)

	5
	The seeds used for planting are less expensive and ensures continuous supply of food
	59 (32.9%)
	69 (38.1%)
	43 (23.8%)
	8 (4.4%)
	2 (1.1)
	16 (9.2%)
	18 (10.3%)
	48 (27.4%)
	76 (43.4%)
	17 (9.7%)

	6
	The pest and weed control methods  used are cheap and helps to reduce production cost increasing profits
	44 (24.3%)
	76 (42.0%)
	54 (29.8%
	5 (2.8%)
	2 (1.1%)
	16 (9.2%)
	16 (9.2%)
	51 (29.3%)
	79 (45.4%)
	15 (7.5%)

	7
	The drought mitigation procedure used ensures food supply even in times of prolonged drought
	57 (31.5%)
	78 (43.1%)
	37 (20.4%)
	7 (3.9%)
	2 (1.1%)
	26 (14.9%)
	21 (12.0%)
	58 (33.1%)
	59 (33.7%)
	11 (6.3%)


Source; Researcher, 2025

[bookmark: _Toc206413305]The findings agree with Taye & Megento, (2017) study on the role of indigenous knowledge and practice on water and soil conservation management in Albuko Woreda in Ethiopia who posited that Indigenous knowledge when practiced properly enhances agricultural production in that it stabilizes depleted soils through safeguarding them from erosion, increasing humus content and naturally stabilizing soil pH.  From the findings indigenous farming methods have a strong impact on enhanced food security and nutrition, increased employment rates and environmental resilience. There is therefore need for modern agriculture to advocate for a move towards increased use of organic manure to increase the humus content in order to check incidences of nutrient lock up and change of soil pH, as a consequence of increased use of inorganic fertilizers. 
One of the key informants (KI6) commented that “we aware that inorganic fertilizers makes the soil acidic affecting farm productivity but little has been done to discourage the use of inorganic fertilizers due to emphasis on high yields as opposed to ecological sustainability”. The ministry of agriculture therefore should develop policies that emphasize on sustainable farming methods in order to counteract the effect of continued use of inorganic fertilizers. Sustainability theory advocates for a systems approach to food production, recognizing the interconnections between agriculture, ecology, economy, and society (Janker et al., 2019). This perspective is fundamental in developing policies that foster sustainable food systems globally. 
Integrating indigenous knowledge into modern farming systems can enhance sustainability, environmental resilience, and food security, offering complementary benefits to the large-scale productivity of conventional methods. Indigenous farming methods are significant for   agricultural sustainability, climate resilient, and culturally grounded agriculture, while conventional methods are pivotal for meeting immediate food production needs on a large scale. Bridging these approaches can offer pathways toward more sustainable agricultural futures.
Challenges in Choosing the Farming Practices used by Both Indigenous and Conventional Farmers
The farmers expressed that the pest and diseases was the most serious challenge for farming irrespective of whether they were using indigenous farming techniques or conventional farming techniques (96, 27%), followed by limited access to information (71 (19.9%), high cost of inputs (50, 14%), lack of funds (49,13.8%), market constraints (47, 13.2%), and soil health (42, 11.8%). These challenges may have affected the levels of income generated by the farmers using either the indigenous farming techniques or conventional farming techniques (Table 3)





[bookmark: _Toc206414488]Table 3: Challenges Facing the Farm Households in choosing farming practice
	Responses
	Frequency
	Valid Percent

	Valid
	High cost of inputs
	50
	14.0

	
	Lack of funds
	49
	13.8

	
	Limited access to information
	71
	19.9

	
	Market constraints
	47
	13.2

	
	Other
	1
	.3

	
	Pests and diseases
	96
	27.0

	
	Soil health
	42
	11.8

	
	Total
	356
	100.0


 Source: Researcher data, 2025

The high prevalence of pest and diseases (96) as a challenge is a clear indication of 
Pathogen resistance to the current methods of pest and disease control. This may also have been caused by the wide spread use of synthetic fertilizers. Tripathi, et al., 2020 indicated that when microbes are destroyed or inhibited in their balance by the use of synthetics fertilizers an ecological imbalance occurs which compromise their effect. Organic material alive with microbes is electrically charged and so there is ion action. The artificial force feeding on the three elements contained in synthetic fertilizers throw the balance of other minerals and nutrients completely off within the plant. This stresses the plant, making the plant deficient in nutrients which eventually attract diseases and pests. Formulation of policies that support organic farming may hel counter the effect synthetic chemicals used in agriculture. Giller et al., (2021) study on small farms and development in sub-Saharan Africa indicated that in many countries, indigenous farming is relatively young, insufficiently supported sector and is characterized by a poor organization of the internal market (the lack of a properly functioning production, processing and distribution chain). Additional difficulties may come from the bureaucratic and administrative barriers related to organic certification, relatively low income of consumers, as well as under-investment of the activities towards the development of consumers’ ecological awareness (Meinshausen et al., 2019).

Simple Linear Regression on Effect of Farming practices on Economic Well-being for Farmers using Indigenous and Conventional Farming Techniques
In the indigenous farming techniques: The model reveals that farming practices (FPR) alone significantly affect total income (p = .000) and explain about 8.1% of the variance in income (R² = 0.081). The negative coefficient (B = -15,161.54) indicates that as the category value of farming practices increases (likely representing poorer practices), income significantly decreases. This relationship is statistically strong and significant, though the explanatory power is still modest (Table 4-6). A study by Milheiras et al. 2022 on ecological practices increase well- being in an agricultural growth corridor in Tanzania  noted that farming practices have a significant impact on both individual farmer well-being and the overall economy. Sustainable and efficient farming practices can improve farmer’s economic well-being through increased income, food security, and access to resources. Conversely, unsustainable practices can lead to environmental degradation, reduced yields, and economic hardship for farm households.


[bookmark: _Toc206414508]Table 4: Model Summary for Linear Regression Analysis of the Effect of Farming Practices for Indigenous Farming Method on Economic well being
	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate
	Change Statistics

	
	
	
	
	
	R Square Change
	F Change
	df1
	df2
	Sig. F Change

	1
	.284a
	.081
	.075
	39566.42935
	.081
	15.594
	1
	178
	.000

	a. Predictors: (Constant), (Farming Practice (FPR) 
Source: Researcher data, 2025


 
[bookmark: _Toc206414509]Table 5: ANOVA Table Linear Regression of the Effect of Farming Practices for Indigenous Farming Method on Economic well being
	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	24412448420.949
	1
	24412448420.949
	15.594
	.000b

	
	Residual
	278659415024.045
	178
	1565502331.596
	
	

	
	Total
	303071863444.995
	179
	
	
	

	a. Dependent Variable: Income Total

	b. Predictors: (Constant), Farming practice (FPR) 
Source: Researcher data, 2025



[bookmark: _Toc206414510]Table 6: Table of Coefficients Linear Regression of the Effect of Farming Practices for Indigenous Farming Method on Economic well being
	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.
	Correlations
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	
	
	Zero-order
	Partial
	Part
	Tolerance
	VIF

	1
	(Constant)
	148354.322
	16015.453
	
	9.263
	.000
	
	
	
	
	

	
	FPR Categ
	-15161.543
	3839.411
	-.284
	-3.949
	.000
	-.284
	-.284
	-.284
	1.000
	1.000

	a. Dependent Variable: Income Total
Source: Researcher data, 2025


 
 In the conventional farming practices: The analysis shows that farming practice category has a non-significant effect on Income total (IT), with p = .156. The model explains only 1.2% of the variance in the dependent variable (R² = 0.012), and the relationship is not statistically significant. Thus, farming practices alone do not significantly predict IT in this model (Table 7-9). The analysis showing a non-significant effect of the farming practice category on income for conventional methods suggests that, within conventional farming practices, the specific type of practice (e.g., crop rotation vs. monoculture) does not appear to substantially influence total income, indicating other factors may be more dominant in determining financial outcomes in this system. This finding is significant because it implies that changes in specific conventional practices may not lead to statistically reliable income increases for these farmers, contrasting with the potential financial benefits sometimes seen in diversified or organic systems, which often rely on different principles and inputs, according to (Fess & Benedito, 2018).    
The finding suggests that factors beyond the specific farming practice category, such as overall farm management, market access, input costs, or external conditions like weather, might play a more significant role in determining income under a conventional system (Liu et al,. 2018). It implies that simply changes within the conventional framework for example shifting between different conventional practices may not be an effective strategy for significantly increasing income. Studies show that integration of conventional and indigenous farming systems can sometimes have higher gross margins than simplified or conventional systems, highlighting the potential for different practice categories to impact income (Ponnusamy & Devi, 2017).

The R2 for indigenous (R2 =0.081) is slightly higher than the R2 for conventional farming methods (0.012) indicating that there is a statistically significant difference in the effect of farming practices on economic well-being between farmers using conventional and indigenous farming methods. We therefore reject the null hypothesis H01 that there is no statistically significant difference in the effect of farming practices on economic well-being between farmers using conventional and indigenous farming methods

[bookmark: _Toc206414511]Table 7: Model Summary for Linear Regression Analysis of the Effect Farming Practice for Conventional Farming Method on Economic Well being
	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate
	Change Statistics

	
	
	
	
	
	R Square Change
	F Change
	df1
	df2
	Sig. F Change

	1
	.108a
	.012
	.006
	56561.074
	.012
	2.029
	1
	172
	.156

	a. Predictors: (Constant), Farming practice
Source: Researcher data, 2025



[bookmark: _Toc206414512]Table 8: ANOVA Table Analysis of the Effect Farming Practice for Conventional Farming Method on Economic well being
	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	6491608850.958
	1
	6491608850.958
	2.029
	.156b

	
	Residual
	550254680631.801
	172
	3199155119.952
	
	

	
	Total
	556746289482.759
	173
	
	
	

	a. Dependent Variable: IT

	b. Predictors: (Constant), Farming practice Categ



[bookmark: _Toc206414513]Table 9:  Table of coefficients linear regression analysis of the effect farming practice for conventional farming method on economic well being
	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.
	Correlations
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	
	
	Zero-order
	Partial
	Part
	Tolerance
	VIF

	1
	(Constant)
	105628.782
	9910.144
	
	10.659
	.000
	
	
	
	
	

	
	Farming practice Categ
	-5522.464
	3876.809
	-.108
	-1.424
	.156
	-.108
	-.108
	-.108
	1.000
	1.000

	a. Dependent Variable: IT
Source: Researcher data, 2025


 
The relationship between the dependent and predictor variable can be expressed as follows:
Y = β0 + β1Χ1 + ε                                           Equation three
Where Y is the dependent variable: Income total and the X1 is the independent variable: Farming practice (FP) and ε is the error term allowable for this expression. The various equations derived for each objective is as shown below:
Indigenous: Income Total = 148354.32 – 15162 farming practice + 16015.45

Conventional farming method: Income Total = 105629 – 5522 farming practice + 9910

The results confirmed that, indigenous farming practices boost income and hence the farmers well-being this is consistent with the findings of Gangadhar et al., (2016),; Goncalves et al., (2021) who concluded that indigenous farming promotes biodiversity and promotes cultural knowledge in farming practices tested over times as best cultural techniques in management of pests and diseases, soil and water conservation methods many other techniques. Indigenous farm households that practice agroforestry have shown that they promote food security, boost income generation and preserve biodiversity (Gonçalves et al., 2021). Women have been placed at the center of success of these systems, despite a few perception challenges that they encounter in line of their duty such as long working hours and limited decision-making power. These similar findings are also confirmed in this study with more women getting involved with indigenous (55.2%) and Conventional (53.1%) farming techniques compared to their male counterparts. Indigenous techniques protect the cultural heritage and promote environmental sustainability (Yaday et al., 2024). Use of nitrogen fixing plants has been used for decades in soil enrichment and this is has inspired the modern inter-cropping farming practices (Edefila, 2024). Use of dams, water pans, infiltration basins and swales for long have been adopted in remote areas for domestic farming methods (Salt, 2008) and integrating this technique with modern methods is believed to improve resilience, efficiency and productivity. 

Conclusions
Informed by the study findings and guided by the research objectives, the study made the following conclusions: In the indigenous farming techniques: The model reveals that farming practices (FPR) alone significantly affect total income (p = .000) and explain about 8.1% of the variance in income (R² = 0.081). In the conventional farming practices: The analysis shows that farming practice category has a non-significant effect on Income total (IT), with p = .156. The model explains only 1.2% of the variance in the dependent variable (R² = 0.012), and the relationship is not statistically significant. Thus, farming practices alone do not significantly predict Income Total for conventional farm households. 




Recommendations
Based on the research findings, this study recommends some of the important interventions that could improve indigenous and conventional farming methods and hence the economic well-being of the farm households.
There is need to provide training and support to farmers to help them adopt suitable farming practices while preserving beneficial indigenous farming practices. This will help to preserve the natural resources and hence mitigate the impacts of climate change. Farmers should be advised to implement practices like minimum tillage, inter-cropping and crop rotation to maintain soil health and reduce soil erosion.
There is need to explore the combined effects of farming practices and other related factors that can be employed to increase farm productivity while conserving the environment and hence economic well-being of farm households
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