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ABSTRACT

This study investigated cucumber (Cucumis sativus) marketing channels, constraints and improvement strategies in Nigeria. Using multistage sampling, 300 producers and marketers completed a structured questionnaire. Respondents were 54% female and largely smallholders operating micro-plots. Market-path analysis showed a plurality of sales flow through intermediaries: the producers → middlemen →retailers → consumers and producers → retailer → consumers routes were most common (about 33% and 29% of reported channels, respectively), while direct producer consumer sales were less frequent but yielded the highest unit price (mean = 500 currency/kg). One‑way ANOVA indicated marketing channel significantly affected price, transport cost and time from harvest to sale (F = 145, p < .001), with clearer margins and shorter times in shorter channels. The large effect sizes (η² ≈ 0.596) indicated that about 59.6% of the variance was attributable to marketing channel, which far exceeded conventional thresholds for a "large" effect. Major constraints were perishability and post‑harvest infrastructure: short shelf‑life (mean = 3.91, top‑box 77%), variable quality/poor grading (mean = 3.89, top‑box 74.5%) and inadequate cold‑chain/storage (mean = 3.84, top‑box 73%). Preferred strategies emphasized market linkages and direct sales: farm‑gate‑to‑table (mean = 3.87) and partnering with businesses (mean = 3.81) ranked highest, while value addition and e‑commerce scored lower. We recommend investment in simple post‑harvest infrastructure (packhouses, cold storage), support for producer cooperatives and business partnerships, and mechanisms for improved market information to reduce intermediary capture and post‑harvest losses.
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 1.0                                                 INTRODUCTION

Agriculture remains a primary driver of economic growth, poverty reduction, and food security in developing countries, particularly in sub‑Saharan Africa (FAO, 2020). In Nigeria, the sector provides significant employment and makes a meaningful contribution to gross domestic product (NBS, 2025). 
Cucumber (Cucumis sativus) is a widely consumed vegetable in the cucurbit family, valued for its high water content, nutrition, and relatively quick crop cycle, allowing multiple harvests per year. Vegetable production plays an increasing role in diversifying diets, improving nutrition, and generating income for rural households (Ishita & Manoi, 2025). It is therefore suitable for both smallholder and commercial production (Adeoye, 2021). Production of cucumber has expanded across Nigeria, including Delta State, driven by rising demand from urban and peri‑urban markets (Awotunde et al., 2023). However, marketing remains a critical determinant of producer profitability and long‑term sustainability.
Efficient marketing systems connect producers to buyers, reduce post‑harvest losses, and improve price realization (Gwary et al, 2019; Ogbeide-osaretin et al., 2019). Smallholder farmers, however, often face constraints such as poor infrastructure, price volatility, information asymmetry, and exploitative intermediary practices that reduce marketing efficiency. For highly perishable crops such as cucumber, limited storage and weak market linkages exacerbate post‑harvest losses and income instability (Ukwuaba et al., 2024).
The challenges faced by smallholder farmers in Ughelli North LGA are not unique to the region, as similar constraints have been reported in other parts of Nigeria (Omotayo et al., 2019; Ellum et al., 2017; Mukaila et al., 2021). The need for efficient marketing systems is critical, particularly for perishable crops like cucumber, where postharvest losses can be significant (Gabura et al., 2025). Effective marketing strategies can help improve price realization and reduce poverty among smallholder farmers.
Building on evidence that efficient marketing and cold‑chain investments reduce losses and raise farm incomes (Lianos and Ketelevsky, 2022), recent analyses emphasize the need for better infrastructure, price information, and institutional support to protect perishable‑crop value (Abubakar et al., 2018; Oange et al., 2024). Case studies also document intermediary behavior and market fragmentation undermining smallholder returns (Ellum et al., 2017; Iyoboyi and Musa-Pedro, 2020). Therefore, examining cucumber market structure and linkages in Ughelli North LGA is timely to design targeted interventions that reduce losses and improve price realization for producers and strengthen rural livelihoods overall broadly speaking.
Ughelli North LGA is predominantly agrarian, and cucumber farming is practiced by a growing number of households. Empirical evidence on how farmers market cucumbers, market structure and conduct, and factors influencing marketing efficiency in the area is limited. This study investigates cucumber marketing among producers, middlemen, wholesalers, and retailers in Ughelli North LGA. Its findings will inform interventions to improve market outcomes and livelihoods. To the best of the authors’ knowledge, no prior study has specifically addressed improvement of cucumber marketing channels in Delta State.




                                               MATERIALS AND METHODS
3.1 Study area
The study was conducted in Ughelli North Local Government Area, Delta State, located roughly at latitude 5.4800° N and longitude 6.0680° E. Ughelli North comprises several communities including Orogun, Agbarho, Evwreni, Agbara, Ogor, and Ufoma. The population depends largely on agriculture and is dominated by smallholder producers. According to NPC (2006), the population of Ughelli North was estimated to have grown to over 200,000.
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Fig 1; Map of Ughelli North Local Government Area, Delta State, Nigeria

3.2 Sampling procedure
A multistage sampling technique was used. First, communities with a strong presence of Cucumber production and marketing were identified: Ughelli, Agbara, Evwreni, Ufoma, Oteri, and Orogun. Second, within these communities, farmers involved in cucumber production and marketing were purposively selected. The sampling frame comprised 1,430 respondents.
Sample size was determined using Kothari’s formula:

                         n      =               Z2.r.s.N                       
                                           e2 (N-1) + Z2.r. s

where Z = 1.96 (95% confidence), p = 0.5 (assumed proportion), q = 1 − p = 0.5, N = 1,430, and e = 0.05 (margin of error). Substituting these values yielded a required sample size of approximately 303. Simple random sampling was used to select respondents; 300 questionnaires were completed and usable (response rate = 99.01%).

3.3 Data collection

Primary data were collected using a structured questionnaire administered to sampled cucumber producers and marketers (producers, middlemen, wholesalers, and retailers). The questionnaire captured socio‑economic characteristics (age, education, farming experience, household size), marketing information (costs, output, prices, channels), marketing constraints, and strategies.

3.4 Data analysis
Descriptive statistics (means, frequencies, percentages) summarized socio‑economic characteristics, marketing channels, major constraints, and strategies. Inferential statistics (one‑way ANOVA) were used to compare characteristics across marketing channels. Post‑hoc Tukey HSD tests identified pairwise differences where applicable.




                                              RESULTS AND DISCUSSION
4.1 Sample profile and socio‑economic characteristics
The result in Table 1. showed that out of 300 respondents, 54% were female and 46% male; women are well represented in production, post‑harvest handling, and local marketing, indicating that interventions should be gender‑sensitive (finance, storage, market information, and collective marketing) to improve access and bargaining power. This was also noted in recent literature on the active role women play in Agricultural activities (World Bank, 2021). Age was concentrated in middle cohorts (32% aged 41–50; 26% aged 31–40; 10% aged 21–30; 14% aged >61) and a mean of 45 years. This suggested that limited youth participation may slow adoption of digital and rapid post‑harvest innovations unless youth‑targeted incentives are introduced. Kirimi, et al. (2023) emphasized the need to incentivize youth participation in agricultural production. Marital status was 60% married, 16% single, 14% divorced, and 10% widowed. This implied that married households may sustain more regular market relations, while divorced and widowed cohorts could be particularly vulnerable and benefit from targeted financial and group‑based support (Tafida et al., 2024; Chiagorom et al., 2024). Educational attainment was 14% none, 28% primary, 48% secondary, and 10% tertiary which indicated broad basic literacy but limited tertiary skills; thus intervention required was extension to combine low‑literacy delivery (audio/visual, group training) with higher‑level business training for those with secondary/tertiary education. Several studies have highlighted the need for further training for farmers (Ogunfolaju and Olutokunbo, 2025; Adzenga et al., 2024). Experience was skewed toward relatively recent entrants as 72% of respondents had ≤10 years in the sector (30% were <5 years; 42% were between 5–10 years), implying openness to innovation but greater vulnerability that could be mitigated through extension, input credit bundles, and aggregation (Issa et al., 2025; Nyiatagher et al., 2024). Most households were small (61% with 1–3 persons) and farms were highly fragmented (89% had <0.10 ha), conditions that favor spot sales and intermediaries and that point to the need for aggregation, collection centers, and small‑scale labor‑saving technologies (Nambafu et al., 2023; Amare, 2019). 
Result on extension visit showed that 54% received no extension; only about 31% had monthly or better contract. Low coverage likely limits uptake of productivity, post-harvest and marketing practices, increasing inequalities and reducing value chain gains. Income was concentrated in the modal band ₦400,001–₦800,000 (62%), such that indicated limited financial buffers that constrain investment in productivity and post‑harvest infrastructure. This result was consistent with literature on income distribution of among Cucumber farmers in other regions (Mittag and Hess, 2025; Jarman et al., 2023). 
Policy priorities should include gender‑sensitive finance, buyer-linked extension, aggregation and collection services, and investment in cold‑chain and capacity building. Program design should include KPIs disaggregated by gender, age, and education to monitor equitable impacts. Also, youth participation gaps and digital market opportunities such as market links and digital solutions that can engage youth when paired with rural digital infrastructure, finance and training programs should be included


Note: GEN= Gender, AGE= Age, MS= Marital status, HHSIZE= Household size, EDU= Education, EXP= Experience, FS= Farm size, INC= Income, EXT. VISIT=Extension visit

4.2 Marketing channels of fresh cucumber

Respondents reported several marketing pathways (Fig 1.). The most common channels were:
- Producers → Consumers (direct sales)
- Producers → Retailers → Consumers
- Producers → Middlemen → Retailers → Consumers
- Producers → Wholesalers → Retailers → Consumers
Result indicated that the most common pathway was Producers → Middlemen → Retailers → Consumers (33.33%), Producers → Retailers → Consumers (29.17%), Producers → Wholesalers → Retailers → Consumers (25 cases; 20.83%), and Producers → Consumers (22 cases; 16.67%).

These results highlighted the prominence of middlemen in cucumber marketing and suggested opportunities for policies that promote direct producer‑consumer links and strengthen producer bargaining power. The result contradicts Harshit et al., (2023) who in their study in India found three channels, and had Producers → Retailers → Consumers as the major marketing channel.





Fig 3: Marketing channel in Ughelli North Local Government Area

4.3 Comparing marketing channels
Descriptive analysis in Table 1. showed that the Producer → Consumer channel achieved the highest mean price and margin (mean price = 500; margin = 140.5), followed by Producer → Retailer → Consumer (mean price = 450), Producer → Middlemen → Retailer → Consumer (mean price = 400) and Producer → Wholesalers → Retailers → Consumers (mean price = 350). Channels with more intermediaries tended to handle larger volumes (10 → 25 kg), had lower per‑unit transport costs (50 → 20) and longer harvest‑to‑sale times (2 → 5 hours) indicating economies of scale and extended distribution reach. Thus, marketing channels with more intermediaries, such as wholesalers and retailers, were more efficient and profitable. However, Dadhick et al, (2024) noted that they also face challenges like price fluctuations and inadequate storage facilities. 


Table 1: Comparing Mean of Marketing Channels
	Marketing Channel
	Mean Price (local currency
/kg)
	Mean Quantity (kg)
	Mean Transport
Cost(local currency/kg)
	Mean Time from Harvest to Sale (hours)
	Mean
	SD
	Sample size

	Producers → Consumers
	500
	10
	50
	2
	140.50
	240.58
	50

	Producers → Retailer → Consumers
	450
	15
	40
	3
	127.00
	215.87
	88

	Producers → Middlemen → Retailers → Consumers
	400
	20
	30
	4
	113.50
	191.34
	100

	Producer → Wholesalers → Retailers → Consumers
	350
	25
	20
	5
	100.00
	166.88
	62

	Mean
	425,000
	17.50
	35.00
	3.50
	--
	--
	--

	SD
	64.55
	6.455
	12.91
	1.29
	--
	--
	--


Note: Mean Price and Mean transport cost is in  N/kg

One‑way ANOVA result in Table 2 indicated that marketing channel significantly affected price, quantity, transport cost, and time from harvest to sale (all p < .001). Effect sizes (eta‑squared = 0.596) were large, with the marketing‑channel factor explaining roughly 59–60% of the variance in these variables.
Post‑hoc Tukey HSD tests (Table 3) showed statistically significant pairwise differences between all channel pairs; each observed difference exceeded the corresponding Tukey critical value (all pairwise comparisons p < .05).
The implication is that shorter channels (fewer intermediaries) yield higher per‑unit prices and margins for producers, while longer channels increase volume and market reach but reduce producer price shares. Policies that reduce transaction costs and enhance direct market access should raise producer returns.

Table 2:ANOVA Result
	 Variable
	Source of variation
	Sum of Squares
(N)
	Degree of Freedom
	Mean Square
	F-statistic
	P-value
	Eta-squared
	Omega square

	Price
	Between Group
	742,700
	3
	1,699.81
	145.63
	P<0.0001
	0.596
	0.592

	
	Within Groups
	503,144.05
	296
	
	
	
	
	

	
	Total
	1,245,844.05
	299
	
	
	
	
	

	Quantity
	Between Group
	7,427.00
	3
	17.00
	145.63
	P<0.0001
	0.596
	0.592

	
	Within Groups
	5,030.24
	296
	
	
	
	
	

	
	Total
	12,457.24
	299
	
	
	
	
	

	Transport cost
	Between Group
	29,708.00
	3
	67.99
	145.63
	P<0.0001
	0.596
	0.592

	
	Within Groups
	20,125.16
	296
	
	
	
	
	

	
	Total
	49,833
	299
	
	
	
	
	

	Time from Harvest to Sale
	Between Group
	297.08
	3
	0.6777
	146.2
	P<0.0001
	0.597
	0.592

	
	Within Groups
	200.486
	296
	
	
	
	
	

	
	Total
	497.566
	299
	
	
	
	
	


 Note: Currency is in Naira ((N).

Table 3: Pairwise results (mean differences and Tukey critical values)

	Market channel
	observed difference
	Turkey HSD
	Remark

	G1 vs G2
	13.50
	5.22
	Significant

	G1 vs G3
	27.00
	9.03
	Significant

	G1 vs G4
	40.50
	9.90
	Sigficant

	G2 vs G3
	13.50
	7.62
	Significant

	G2 vs G4
	27.00
	8.65
	Significant

	G3 vs G4
	13.50
	8.43
	Significant



4.4 Constraints to cucumber marketing
Result in Table 4, perishability‑driven constraints dominated: short shelf life and perishability (mean = 3.91; top‑box 77%), inadequate storage and cold chain (mean = 3.84; top‑box 73%), and variable quality/poor grading (mean = 3.89; top‑box 74.5%). These issues underpin most post‑harvest losses and limit access to more distant or higher‑value markets.
Secondary constraints included the dominance of middlemen (mean = 3.60; top‑box 63%) and limited access to finance (mean =3.01; top‑box 41%), pointing to market structure and working‑capital gaps that prevent investments in packaging, storage, and collective marketing. These findings are consistent with literature emphasizing the need for postharvest infrastructure and better quality systems to reduce losses and improve farmer returns (IFAD, 2022; FAO, 2020; Zossou et al., 2025).
Taken together, these constraints point to a two‑track intervention:
1. Technical and infrastructure upgrades (packhouses, cold storage, improved packaging, grading and quality training) to reduce spoilage; and
2. Market and institutional reforms (stronger cooperatives, contract offtake, short‑term finance, digital trading platforms) to reduce middlemen capture and improve market access.

Table 4: Constraints to the marketing of Cucumber in Ughelli North Local Government Area

	Constraint
	Strongly agree
	Agree
	Undecided
	Disagree
	Strongly disagree
	Mean
	Mode
	Top-box %

	Inadequate storage & cold chain
	78
 (26.0)
	141
(47.0)
	48
(16.0)

	21
(7.0)
	12
(4.0)
	3.84
	Agree (4)
	73.0

	Limited acces to finance
	24
(8.0)
	99 
(33.0)
	75 
(25.0)
	60 
(20.0)
	42 
(14.0)
	3.01
	Agree (4)
	41.0

	Dominance of middlemen
	66
(22.0)
	123
(41.0)
	51
(17.0)
	45(15.0)
	15(5.0)
	3.60
	Agree (4)
	63.0

	Short shell life & perishability
	90
(30.0)

	141
(47.0)
	       33
    (11.0)
	24
(8.0)

	12
(4.0)
	3.91
	Agree (4)
	77.0

	Poor packing & packaging material
	45
(15.0)
	90
(30.0)
	45
(15.0)
	60
(20.0)
	60
(20.0)
	3.00
	Agree (4)
	45.0

	Variable quality and poor grading
	99
(32.4)
	129
(42.2)
	39
(12.7)
	24
(7.8)
	15
(4.9)
	3.89
	Agree (4)
	74.5

	Inefficient transport & high spoilage
	34
(11.3)
	79
(26.3)
	107
(35.7)
	53
(17.7)
	27
(9.0)
	3.13
	Undecided (3)
	37.7


Source: survey data, 2025

4.4 Strategies for improving cucumber marketing

Survey respondents in Table 5 ranked several strategies, with the top preferences being Partnering with businesses (mean = 3.82; top-box% = 69%), Farm gate‑to‑table/direct sales (mean = 3.81; top-box =67%) and Cooperative marketing (mean =3.61; top-box=56). Other strategies such as online sales/e‑commerce (mean = 2.82; top-box= 35) and value addition (mean = 2.69; top-box=20) received lower support, indicating limited current appetite or capacity for processing and digital channels.
Respondents favored partnerships and direct farm‑to‑table approaches, while value addition and e‑commerce scored lower. This suggested that producers recognized the immediate benefits of direct links and partnerships but may lack capacity, inputs or incentives to invest in value addition and digital sales channels.  Modern value chains and direct buyers’ relationship (e.g. supermarket procurement, contracting) can increase prices and market access for farmers, Numerous authors argued that benefit are concentrated among producers with superior access, stronger quality control systems, and large scale. (Asawo et al., 2024; Agbanaje et al., 2023).

Table 5. : Strategies of cucumber marketing in Ughelli North Local Government Area

	Strategies
	Strongly agree
	Agree
	Undecided
	Disagree
	Strongly disagree
	Mean
	Top box %

	Distribution & logistics
	60
(20%)
	105
(35%)
	75
(25%)
	45
(15%)
	15
(5%)
	3.50
	55

	Value addition & processing
	24
(8%)
	64
(21%)
	75
(25%)
	65
(22%)
	72
(24%)
	2.69
	29

	Cooperative marketing
	64
(21%)
	104 (35%)
	84
(28%)

	30
(10%)
	18
(6%)
	3.61
	56

	Farm gate to table
	90
(30%)
	111
(37%)
	60
(20%)
	24
(8%)

	15
(5%)
	3.81
	67

	Online sale and E-commerce
	45
(15%)
	60
(20%)
	75
(25%)
	70
(23%)
	50
(17%)
	2.82
	35

	Partnering businesses
	93
(31%)
	114
(38%)
	54
(18%)
	24
(8%)
	15
(5%)
	3.82
	69

	Risk management & Finance
	12
(4%)
	60
(20%)
	78
(26%)
	78
(26%)
	72
(24%)
	2.54
	24


Source: Survey data, 2025
Study Limitations 
The study relied on self‑reported data, so responses may suffer from recall errors or social‑desirability bias. The cross‑sectional survey captured only one point in time and missed seasonal changes in production, prices, and marketing. Because cucumbers spoil quickly, our data mostly reflected rapid sales and likely understated losses that occur off‑market or in storage. We also chose communities purposively and used a limited sampling frame, so findings may not apply beyond Ughelli North. Finally, the observational design means we cannot make strong causal claims.



CONCLUSION AND RECOMMENDATIONS

The study showed that Ughelli North cucumber marketing is characterized by multiple channels, a strong role for middlemen, significant perishability challenges, and limited finance and infrastructure. Direct sales yield higher prices for producers but account for a minority of transactions. Large effect sizes indicate marketing channel choice strongly influences price, transport cost, and time‑to‑sale. Interventions should prioritize post‑harvest infrastructure, cooperative aggregation, market links, digital solutions, accessible finance, and business partnerships to improve producer incomes and reduce losses. Monitoring key performance indicators — market participation rates, youth participation, post‑harvest loss percentage, share sold via formal channels, and income distribution — will help evaluate progress and equity of interventions.
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Fig 2:Socio-economic charateristics of respondent

Series 1	Male
21-30 Yrs
Single
1-3 Persons
<5 yrs
<0.05 Ha
100,000-400,000 Naira
Once weekly

GEN	AGE	MS	Hhsize	EDU	EXP	FS	INC	EXT. VISIT	138	30	48	159	42	90	78	42	26	Series 2	Female
31-40 Yrs
Married
4-6 Persons
5-10 yrs
0.05-0.09 Ha
400,001-800,000
Naira
Once monthly

GEN	AGE	MS	Hhsize	EDU	EXP	FS	INC	EXT. VISIT	162	78	180	109	84	126	189	186	45	Series 3	41-50 Yrs
Divorced
7-9 Persons
11-15 yrs
0.10-0.15 Ha
800,001-1,200,000 Naira
Twice monthly

GEN	AGE	MS	Hhsize	EDU	EXP	FS	INC	EXT. VISIT	96	42	26	144	78	24	64	66	Series 4	51-60 Yrs
Widowed
>9 Persons
>15 yrs
>15 Ha
>1,22,000 Naira
None

GEN	AGE	MS	Hhsize	EDU	EXP	FS	INC	EXT. VISIT	54	30	6	30	6	9	8	163	Series 5	>60 Yrs

GEN	AGE	MS	Hhsize	EDU	EXP	FS	INC	EXT. VISIT	42	VARIABLE


FREQUENCY



P→C (Producer, Consumer); P→R→C (Producer,Retailers,Consumer); P→M→R→C (Producers, Middlemen, Retailers, Consumers); P→W→R→C (Producers, Wholesalers, Retailers, Consumers)

Column1	[VALUE]%
P→C
[VALUE]%
P→R→C
[VALUE]%
P→M→R→C
[VALUE]%
P→W→R→C

P→ C	P→R→ C	P→ M→ R→ C	P→ W→R→ C	16.670000000000002	29.17	33.33	20.83	
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