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Abstract 
[bookmark: _GoBack]Many nations, including Nigeria, have not given cocoyam production much attention, perhaps because of its perceived low potential to provide foreign exchange. Thus, the purpose of this study is to assess the profitability of cocoyam cultivation in Abia State's Bende Local Government Area. Respondents were chosen using a multistage sampling process and a cross-sectional survey design. Structured questionnaires were used to collect primary data, which were then analyzed using budgeting and descriptive statistics. According to the findings, 73.8% of the farmers were women, 43.8% were aged 45-54, and 80% were married. Furthermore, 98.8% of the farmers did not belong to any cooperative. The results also revealed that Bende LGA's overall cocoyam production costs was ₦20,467.01 ± 11,828.72, whereas total mean sales revenue was ₦38,478.88 ± 9,468.24. According to the findings made, it was recommended that government agencies ensure that credit facilities are made available to farmers in cocoyam-producing areas to reduce the problem of inadequate capital currently faced by them. it is expedient that  more extension agents be deployed to support farmers, as this crop is lacking adequate attention from government agencies. More so, regular training programs is supposed to be organized to keep farmers abreast improved production technologies.
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INTRODUCTION 
Nigeria's economy has historically relied heavily on agriculture, which in 2010 contributed roughly 40.9% of the nation's GDP (Central Bank of Nigeria, 2011). Over the years, the industry has remained crucial despite the oil boom. It contributes to reducing poverty, supports economic expansion, and creates jobs for the expanding population. Low yields, little input utilisation, and a small amount of land under cultivation are still the sector's defining characteristics, nevertheless (Izuchukwu, 2011). 
In 1969, the Biafran administration acknowledged cocoyam as a significant crop. The National Root Crops Research Institute (NRCRI), which is responsible for conducting thorough research and development on significant root and tuber crops, added cocoyam to its mandate crops in 1976, marking the start of formal research on the crop in Nigeria. Certain cocoyam species, such as Colocasia esculenta (taro) and Xanthosoma mafafa (tannia), are grown primarily for their corms and cormels. Cocoyam is Nigeria's third-most-important root and tuber crop, behind yams and cassava.
The cocoyam value chain among rural women farmers in southeast Nigeria was examined in a study by Okolo-Obasi et al. (2025). The results demonstrated that cocoyam cultivation significantly contributes to raising household income, creating jobs, and ensuring food security for female farmers. However, issues such as crop protection input abuse, climate change, and limited access to extension services all affect profitability. The study also showed that increased productivity and profitability can result from boosting farmers' technical proficiency and input utilisation efficiency. 

Farmers' socioeconomic well-being is significantly affected by cocoyam cultivation. It is grown as a commercial crop by many households, who sell at least half of their yearly output. Cocoyam tubers are highly prized and utilised in many different ways. They can be mashed, cooked, roasted, or mixed with cassava and served with soup. Children with dietary sensitivities, diabetics, older people, and others with digestive issues can all benefit greatly from this crop.
Additionally, cooked corms and cormels can be processed into flour or peeled, dried, and preserved. Bread, soups, pastries, and drinks like custard can all be made using this flour. The peels can also be fed to ruminant animals. 
Research on cocoyam has lagged behind that of other staple crops in Nigeria and other countries, despite its significance (Skott et al., 2000). However, due in part to concerns about biodiversity, national agricultural research systems and governments have increasingly focused on the crop in recent years. Due to a number of institutional, financial, and technological issues that must be resolved, cocoyam production has been declining, leading to a shortage in local markets. 
This study was carried out in a few communities in Abia State's Bende Local Government Area. The region covers more than 2,000 square kilometres and is home to more than 200,000 people (Federal Government of Nigeria, 2007). The Bende, Alayi, Igbere, and Ozuitem are the four main clans in the region. It borders Arochukwu and Ikwuano Local Government Areas in Abia State, as well as Akaeze in Ebonyi State. The area is in the tropical zone, has two distinct seasons, and its relative humidity ranges from 52.5% to 90.23%. The wet season runs from mid-March to October, whereas the dry season runs from late October to March. 
Farming and trading are the people's main activities. Rice, cocoyam, cassava, and palm oil are the main crops farmed in the region, and farming techniques such as sole cropping, mixed cropping, and intercropping are frequently used.
Bottom of Form
Objectives of the Study
The broad objective of the study is to assess the profitability of cocoyam production in the Bende Local Government Area of Abia State. The specific objectives include:
1. Describe the socio-economic characteristics of cocoyam farmers.
2. Determine the cost and returns associated with cocoyam production.
3. Identify the constraints faced by cocoyam farmers in the study area.
Research Question 
The following research question guided the study;
1. What are the socio-economic characteristics of cocoyam farmers?
2. Identify the costs and returns associated with cocoyam production.
3. What constraints do cocoyam farmers face in the study area?  
Hypothesis of the Study
There is no significant relationship between inputs and outputs in cocoyam production.
Area of the Study 
With a population of more than 200,000 people and a land area of 2,000 square kilometres, the study was conducted in a few communities in the Bende Local Government Area of Abia State, South-Eastern Nigeria (Federal Government of Nigeria, 2007). Ozuitem, Igbere, Alayi, and Bende are its four main clans. Aka-Eze in Ebonyi State, Itu, and Local Government Area in Akwa Ibom State, Arochukwu, and Ikwuano in Abia State form the boundaries of the Local Government Area. 
It is situated in a tropical zone, where relative humidity varies with the seasons, from a maximum of 90.23% to a minimum of 52.5%. The dry season runs from the end of October to March, whereas the rainy season runs from mid-March to April. Farming and trading are the people's primary occupations. Cassava, cocoyam, rice, and palm oil are the most commonly grown crops in mixed, intercropping, and solo cropping systems.
 Population of the Study
The population targeted in this study comprised 20 cocoyam farmers, each from one of the four clans in the study area, for a total of 80 cocoyam farmers.
Materials and Methods
 Sampling Size and Sample Technique
Respondents for this study were chosen using a multistage sampling process. Four clans in the local government were purposefully chosen for the first stage. In the second stage, twenty farmers from each village were surveyed using a simple random sampling technique, for a total of eighty.
Method of Data Collection
This study employed primary data that was gathered via standardized questionnaires. Three main categories were used to gather information: the socioeconomic characteristics of cocoyam farmers, such as age, household size, and educational attainment; production data, including the amounts of inputs and outputs used in cocoyam production, as well as the challenges farmers face; and the socioeconomic characteristics of cocoyam farmers, such as age, household size, and educational attainment.

Method of Data Analysis
Data was analyzed using descriptive statistics and budgeting techniques.
The objectives (1) and (3) were accomplished using descriptive statistics. It involves describing the socioeconomic traits of cocoyam producers in the research region using measures of central tendency, including mean, frequency distributions, and percentages, as well as the returns the cocoyam industry faces. 
To accomplish objective two (2), estimating the costs and returns of cocoyam production, a budgeting approach was used.
The formula below was used;
NFI = TR - TC
Where 
NFI = Net Farm Income (Naira)
TR = Total Revenue (Naira)
TC = Total cost of production (Naira)
TC =TVC +TFC
Where; 
TVC = Total variable cost (Naira)
TFC = Total fixed cost (Naira)
Total Cost (TC) = Total Variable Cost (TVC) + Total Fixed Cost (TFC).
TVC = (Cocoyam sett, Fertilizer, and Labor)
TFC = (Cost of renting land and depreciation of tools)
The fixed inputs are not normally used up in the short run in a production cycle; rather, they depreciate using the straight line method given by:
D = (P-S)/N
Where D = depreciation (Naira)
             P = purchase value (Naira)
           S = Salvage Value (Naira) and 
           N = life span of asset (years)
Returns per naira invested (RNI) were calculated by dividing gross income by total cost.
Therefore;
RNI = (GI)/TC
Where;
RNI = Returns per Naira Invested
GI = Gross income and
TC = Total Cost
Decision Rule:
RNI > 1 indicates that the enterprise is profitable.
RNI = 1: It implies that the farmer is operating at the breakeven point and 
RNI <1; the farmer is at a loss. 
Results
Socio-Economic Characteristics of Cocoyam Farmers
Table 1: Socio-Economic Characteristics of Cocoyam Farmers

	Variables
	Frequency (F)
	Percentage (%)

	Gender
	
	

	Male
	21
	26.3

	Female
	59
	73.8

	Age 
	
	

	35-44 years
	14
	17.5

	45-54 years
	35
	43.8

	55-64 years
	23
	28.8

	65-71 years
	8
	10.0

	Marital status
	
	

	Single
	2
	2.5

	Married
	64
	80.0

	Widowed
	14
	17.5

	Family size
	
	

	3-6 persons
	55
	68.8

	7-9 Persons
	28
	31.3

	Total
	80
	100



	Variables
	Frequency
	Percentage (%)

	Highest Level of Formal Education
	
	

	No Formal Education
	11
	13.8

	Primary School Education
	40
	50.0

	Secondary School Education
	26
	32.5

	Tertiary Education
	3
	3.8

	Size of farm (in hectares)
	
	

	1
	48
	60.0

	2
	23
	28.8

	3
	6
	7.5

	4
	3
	3.8

	Mode of land acquisition
	
	

	Inheritance
	32
	40.0

	Lease
	29
	36.3

	Borrowed
	10
	12.5

	Gift
	6
	7.5

	Purchased
	3
	3.8


	Member of any co-operative/Association
	
	

	Yes
	1
	1.3

	No
	79
	98.8

	
	Mean
	Standard deviation

	Years of membership 
	3.00
	0.00

	Duration of cocoyam farming (Years of experience)
	15.99
	9.84



Table 1 above shows the socioeconomic traits of the cocoyam growers in Bende LGA. According to the results, women accounted for 73.8% of the farmers, while men accounted for 26.3%. A small percentage (10%) of the farmers were between the ages of 65 and 71, while 43.8% of them were between the ages of 45 and 54, and 28.8% were between the ages of 55 and 64. Only 17.5% and 2.5% of farmers were widowed and single, respectively, compared with 80% who were married. According to the table's results, 31.3% of farmers had families with three to seven people, while 68.8% of farmers had families with three to six people.
50% of farmers had completed basic education, 32.5% had completed secondary education, and 13.8% and 3.8% had no formal education or completed tertiary education, respectively. More than half (60%) of the farmers had farms of one hectare; some (28.8%) had farms of two hectares; and a few (7.5% and 3.8%) had farms of three (3) and four (4) hectares, respectively. Less than half (40%) of farmers indicated inheritance as a form of land acquisition, some (36.3%) reported leasing, while a small percentage (3.8%) acquired their farm holdings.
Furthermore, the vast majority (98.8%) of the farmers investigated were not members of any co-operative or association, with an average membership/participation period of 3 years. This study found that farmers had been producing cocoyam for an average of 15.99±9.84 years.
Cost associated with cocoyam production in Bende Local Government Area.
Table 1.1: Mean cost associated with cocoyam production
	Variables
	N
	Mean
	Std. Deviation

	Fixed cost
	
	
	

	Cost of rent (In naira) of one hectare of land per season
	29
	3310.34
	603.76

	Variable cost
	
	
	

	Cost of inputs (In N)
	79
	962.58
	1902.03

	Cost of fertilizers (In N)
	3
	2167.00
	3338.84

	Cost of Agrochemical (In N)
	12
	2425.00
	1182.54

	Hired Labour inputs (Land preparation) cost in N
	78
	2473.08
	1027.88

	Hired Labour inputs (Planting) cost in N
	22
	2340.91
	1657.50

	Hired Labour fertilizer application cost in N
	2
	1000.00
	0.00

	Hired Labour inputs (Weeding) cost in N
	44
	2050.00
	1088.95

	Hired Labour replacement of dead cocoyam cost in N
	2
	1666.67
	577.35

	Hired Labour harvesting cost in N
	7
	2071.43
	449.87

	Total cost amount
	80
	20467.01
	11828.72



The mean cost of cocoyam production in Bende LGA is shown in the table above. According to the results, Bende LGA's fixed cost of renting one hectare of land every season was N 3310.34 ± 603.76. According to this study, the average cost of farm inputs in Bende LGA was N 962.58 ± 1902.03. According to this survey, the average fertilizer cost in Bende LGA was N 2167 ± 3338.84. According to this survey, the average cost of agrochemicals was N 2425 ± 1182.54.
The mean hired labor cost for weeding was N 2050 ± 1088.95, whereas the hired labor cost for land preparation was N 2473.08 ± 1027.88, the hired labor cost for planting was N 2340.91 ± 1657.50, and the hired labor cost for fertilizer application was N 1000. The labor cost for harvesting was N 2071.43 ± 449.87, while the labor cost for replacing the dead cocoyam was N 1666.67 ± 577.35. According to the results, Bende Local Government Area's total cocoyam production costs came to N 20467.01 ± 11828.

Returns associated with cocoyam production in Bende Local Government Area
Table 1.2: Mean returns associated with cocoyam production
	Variables
	
	N
	Mean
	Std. Dev.

	Total quantity of output produced (in kg)
	
	75
	459.36
	725.56

	Total quantity sold (in kg)
	
	75
	366.71
	642.35

	Price/unit
	
	75
	104.93
	14.74

	Total sales amount (In N)
	
	75
	38478.88
	9468.24


Source: Field Survey, 2021
Table 4.3 above shows the returns from cocoyam production in the Bende Local Government Area. The findings showed that the farmers' average total output was 459.36±725.56 kg, whereas their average total output sold was 366.71±642.35 kg. In Bende Local Government Area, the average cost per unit of cocoyam was N 104.93±14.74. According to this survey, the average total sales amount of cocoyam in Bende Local Government Area is N 38478.88 ± 9468.24.
Profitability of Cocoyam Production
The profitability of cocoyam in the study area is shown in Table 4.2.3 below.
Table 2: Profitability of Cocoyam Production
	Variables
	Returns per Naira Invested (RNI)
	Decision Rule

	Profitability of cocoyam production
	1.88
	RNI > 1: It implies that the enterprise is profitable.



Source: Field Survey, 2021
The table above displays the profitability of cocoyam production in the Bende Local Government Area. The results showed that the returns per naira invested (RNI) was 1.88, indicating that the firm is profitable. This finding consequently contradicts the null hypothesis (that there is no meaningful relationship between inputs and outputs in cocoyam production).
Table 3: Constraints Faced by Cocoyam Farmers	
	Variables
	N
	Mean ± Std. Deviation

	Pest and diseases
	62
	3.24±0.64

	Finance
	50
	2.96±0.60

	Price of inputs
	17
	2.94±0.43

	Market instability
	15
	2.53±0.52

	Land tenure system
	12
	2.83±0.58


Source: Field Survey, 2021
Table 4.5 shows the constraints experienced by cocoyam producers in the Bende Local Government Area. Cocoyam farmers in Bende Local Government Area face various challenges, including pest and disease (3.24±0.64), finance (2.96±0.60), input prices (2.94±0.43), land tenure system (2.83±0.58), and market instability (2.53±0.52).
Table 3.1: Coping Strategies of Constraints Faced by Cocoyam Farmers
	Variables
	Frequency
	Percentage (%)

	Pests and diseases
	
	

	Ashes
	10
	55.6

	Insecticide
	8
	44.4

	Total
	18
	100

	Finance
	
	

	Borrow
	12
	70.6

	Workforce
	4
	23.5

	Borrow and workforce
	1
	5.9

	Total
	17
	100

	Price of inputs
	
	

	Workforce
	7
	100

	Market instability
	
	

	Takes to the urban market
	1
	33.3

	Wait before selling
	1
	33.3

	Sells at the farm gate
	1
	33.3

	Total
	3
	100


Source: Field Survey, 2021
Table 3.1 presents the coping mechanisms used by cocoyam farmers to address restrictions. Moreover, more than half (55.6%) of farmers dealt with pests and diseases by applying ashes, while 44.4% used insecticides. 63.8% of farmers borrow to cope with financial constraints, while 27.7% rely on personnel. About 33.3% of farmers deal with market uncertainty by going to the urban market, waiting before selling, and selling at the farm gate.
Table 3.2 Average costs and returns per hectare of cocoyam production 
	Variables
	Values/ha (₦)
	% Contribution

	A. Variable Costs
	
	62.19

	Seed (kg)
	106,820
	

	Fertilizer (kg)
	49,047
	28.56

	Labour (person-days)
	9,780
	5.69

	Total Variable Cost (TVC)
	165,647
	62.19

	
	
	

	B. Fixed Costs
	
	

	Cost of Renting Land
	4,813
	2.80

	Depreciation of Tools (hoe & cutlass)
	1,300
	0.76

	Total Fixed Cost (TFC)
	6,113
	

	
	
	

	C. Total Cost (TC = TVC + TFC)
	171,760
	

	D. Total Revenue (TR)
	290,076.70
	

	E. Net Farm Income (NFI = TR − TC)
	118,316.70
	

	F. Return per Naira Invested (TR / TC)
	1.69
	100


 Discussion of the Findings
A large proportion of the farmers were women, which aligns with recent findings that women continue to play a dominant role in agricultural production in sub-Saharan Africa, particularly in Nigeria. A 2024 study on gender participation in root and tuber production found that women constitute the majority of cocoyam producers due to their active involvement in cultivation, processing, and marketing. Similarly, Okolo-Obasi et al. (2025) confirmed that female farmers are central to cocoyam production systems in southeastern Nigeria.
The majority of the farmers were aged 45–54 years, which corresponds to the economically active and productive age group. Recent studies (e.g., Onyenekwe et al., 2025) indicate that farmers within this age bracket are more likely to be experienced, physically active, and receptive to adopting improved agricultural innovations, thereby enhancing productivity.
Most of the farmers had attained primary and secondary education, suggesting that a considerable proportion of them possess the basic literacy and skills required to understand and adopt improved farming practices. However, recent evidence (Egbeadumah et al., 2025) shows that lower levels of education among rural farmers can still limit the effectiveness of extension services and hinder the adoption of modern agricultural technologies.
Regarding landholding, many farmers cultivated less than three hectares. Recent studies (Ayogu et al., 2025) attribute this to limited access to land, which is often inherited and fragmented. This situation disproportionately affects female farmers, who typically face structural barriers to land ownership and control. Consequently, small farm sizes remain a major constraint to increased productivity and profitability among cocoyam producers.
The study further revealed that despite several challenges faced by farmers—such as high input costs, limited access to finance, pests, and diseases—cocoyam production remains profitable in the Bende Local Government Area of Abia State, south-eastern Nigeria. Additionally, the results indicated that a significant number of farmers were not members of cooperative societies.
Conclusion
The study revealed that cocoyam cultivation in Bende Local Government Area of Abia State, southeastern Nigeria, is a profitable enterprise, despite the challenges farmers face, including high input costs, limited access to finance, and pest and disease infestations. It was also observed that a large proportion of the farmers were not members of cooperative associations.
Recommendations
Improving cocoyam production requires attention to the following recommendations:
1. Cocoyam producers are encouraged to form cooperative societies to pool resources and increase productivity.
2. Government agencies should provide financial support to farmers in cocoyam-producing areas. This would help reduce the problem of inadequate capital that farmers currently face.
3. There is a need to deploy more extension agents to support farmers, as the crop has received limited attention from government agencies. Regular training programs should also be organized to keep farmers informed about modern agricultural technologies.
4. Female farmers should be protected from discrimination in land acquisition, enabling them to access more land for cultivation and other agricultural purposes. In this regard, the Land Use Act should be properly reviewed and implemented.
5. Farmers should make efficient use of scarce resources, particularly land, and work towards reducing labor costs. With adequate access to land, mechanization becomes feasible, and with proper management, farmers can achieve better resource allocation, leading to increased food production and improved food security.
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