EFFECTS OF PREHARVEST FACTORS ON POSTHARVEST QUALITY AND PROFITABILITY OF TOMATO (Solanum lycopersicum L.) FARMING IN BENUE STATE, NIGERIA





ABSTRACT
This study evaluated the influence of production systems on the postharvest quality of tomatoes in Benue State, Nigeria. Utilizing questionnaires, the research elucidated the socio-economic characteristics of farmers and the preharvest factors impacting quality. Correlational analysis revealed that production practices, including farmer experience, choice of planting materials and varieties, fertilizer application, nursery practices, and pest control methods, positively influenced postharvest quality. A comparative gross margin analysis demonstrated that the improved production system (utilizing the Padma F1 variety) was significantly more profitable, with a ratio of 76.3, compared to traditional systems (71.6). The improved system also resulted in superior postharvest quality and extended shelf-life. The study concludes that preharvest factors are critical determinants of postharvest outcomes and strongly advocates for the adoption of improved tomato production systems and the Padma F1 variety to enhance profitability, storage duration, and fruit quality for farmers in Benue State.
Keywords: Preharvest, Postharvest, Quality, Profitability, Tomatoes
1.0	INTRODUCTION
Tomatoes (Solanum lycopersicum L.) are recognized as a significant component of a healthy diet due to their rich nutritional profile (Felföldi et al., 2021; 2022). They are a valuable source of vitamins, minerals, and water. A particularly notable compound is carotenoids, which are associated with a reduced risk of chronic diseases such as diabetes, gastrointestinal issues, and cardiovascular diseases by lowering oxidized low-density lipoprotein levels (Rao et al., 2007; Ugoo et al., 2025).
A major carotenoid is lycopene, the pigment responsible for the fruit's red colour, which accumulates during ripening. Lycopene is a vital antioxidant that directly counteracts free radicals, thereby protecting cell membranes from oxidative damage and preventing DNA replication errors linked to accelerated ageing (Mayeaux et al., 2006; Felföldi et al., 2022; Khan et al., 2021). Alongside lycopene and beta-carotene, tomatoes also contain ascorbic acid (vitamin C), an essential organic acid (Rosales et al., 2011; Antonious et al., 2019; Ali et al., 2021). These organic acids, along with sugars, are critical determinants of tomato quality and consumer preference (Zhao et al., 2016).
The high perishability of tomatoes poses a significant challenge to production and consumption, threatening sales and profitability due to a short shelf life (Obekpa, 2019). These postharvest losses are particularly severe in tropical developing nations, where inadequate infrastructure can lead to losses exceeding 50% (Ugonna et al., 2015). The chemical composition and postharvest quality of tomato fruit are influenced by a complex interplay of factors, including environmental conditions, cultivation techniques, genetic differences, farming practices, and postharvest storage methods (Tonucci et al., 1995; Borguini et al., 2009; Marši et al., 2011; Vinkovic et al., 2011; De Sio et al., 2019; Fortis Hernandez et al., 2021; San Martín-Hernández et al., 2021). Addressing postharvest losses requires a focus on pre-harvest production factors, as the quality at harvest cannot be improved afterward; good pre-harvest practices are fundamental to ensuring good postharvest quality (Kader, 2005; Dipak et al., 2022). The interaction of genetic, environmental, and cultural factors ultimately determines a commodity's postharvest characteristics (Desta et al., 2022). Improving pre-harvest farm management and post-harvest handling can extend shelf life, increase farmer revenue, and stimulate economic development. However, current practices in Nigeria's Benue State are perceived to underutilize the potential of pre-harvest factors to enhance postharvest quality. Therefore, this study aims to: examine the socio-economic profiles and production systems of farmers, assess how different production systems affect the postharvest quality of tomato fruit, and determine the profitability of tomato production across these systems.

2.0	MATERIALS AND METHODS
Data for the study were collected using a structured questionnaire from 110 tomato fruit farmers across different production systems. The socio-economic characteristics data were analyzed using descriptive statistics using SPSS software. Correlational analysis was employed to relate preharvest factors and postharvest quality, while Gross Margin was used to analyze the profitability of tomato fruit Production.
Therefore, Gross Margin is given as: 
					(1)
Where;
Total Cost (TC) = Fixed Cost (FC) + Variable Cost (VC); 
3.0	RESULTS & DISCUSSION
Socio-Economic Profiles and Production Systems of Farmers
An investigation into the socioeconomic characteristics of tomato growers in the research area was conducted to elucidate prevailing agricultural practices (Table 1). The analysis considered variables including gender, age, marital status, education level, farm size classification, labor sources, and years of farming experience. The findings indicate a male-dominated sector, with 71% of respondents being male, a disparity attributed to cultural norms that favor male land ownership and limit female access (29%) (Ashinya et al., 2021; Ajibare et al., 2022). A majority of farmers (78%) were under 50 years of age, indicating a workforce within its productive economic years. Most participants were married, suggesting larger family sizes that potentially provide a source of farm labor. The profile of a typical farmer revealed a small-scale operation: 94.5% of those with formal education and 6-10 years of experience cultivated less than 2 hectares. Furthermore, most farmers were not members of a tomato cooperative society and lacked adequate training in modern production techniques. This socio-economic profile aligns with previous studies on tomato growers in regions such as Ogbomoso, Vandeikya, Yamaltu-Deba, and Abuja, confirming the prevalence of smallholder farming in the area (Adepoju, 2014; Abur, 2014; Ashinya et al., 2021; Salleh et al., 2021; Ajibare et al., 2022).

	[bookmark: _Hlk181830014][bookmark: _Hlk178811075]Table 1: Socio-economic Characteristics of Tomato Farmers in Benue State (n= 110)

	Variables
	Frequency
	Percentage (%)

	Gender 
	
	

	Male
	78
	71.0

	Female
	32
	29.0

	Age (Years)
	
	

	<30
	21
	19.1

	30-40
	49
	44.6

	40-50
	26
	23.6

	>50 years
	14
	12.7

	Marital Status
	
	

	Single
	32
	29.1

	Married
	68
	61.8

	Widow/Divorced
	10
	9.1

	Educational Status
	
	

	No formal education
	6
	5.5

	Primary
	36
	32.7

	Secondary
	48
	43.6

	Tertiary
	20
	18.2

	Member of Cooperative
	
	

	Yes
	16
	14.5

	No
	94
	85.5

	Labour Type
	
	

	Family
	82
	74.5

	Hired
	28
	25.5

	Group Training
	
	

	Yes
	42
	38.2

	No
	68
	61.8

	Type of Group Training
	
	

	Govt Agencies
	35
	31.8

	Private companies/NGOs
	70
	63.6

	Individuals
	5
	4.5

	Farm size (hectare)
	
	

	<2 ha
	88
	80.0

	2-4 ha
	21
	19.1

	>5 ha
	1
	0.9

	Farming Experience (years)
	
	

	<5 years
	11
	10.0

	6-10 years
	68
	61.8

	>11years
	31
	28.2


Source: Field Survey, 2024.


Effects of Production systems on Post Harvest Quality of Tomato Fruit
The prevailing agricultural practices for tomato production in Benue State are characterized by small-scale, manual methods and a reliance on traditional varieties. As indicated in Table 2, land preparation is predominantly executed using manual labour, with 99.10% of farmers employing this method, a finding that confirms the smallholder nature of production in the region. Furthermore, production is overwhelmingly rain-fed, with minimal use of irrigation, a situation attributed to a lack of irrigation facilities that significantly influences production cycles (Umar & Abdu, 2017; Oyebanjo et al., 2023). Regarding planting materials, the vast majority of farmers (95.5%) utilize open-pollinated varieties (OPV) and local seeds, while only 4.5% adopt hybrid seeds. This choice significantly influences yield due to factors such as disease resistance and adaptability (Zakari et al., 2017). For nursery practices, most farmers use only topsoil as a medium, despite scientific evidence demonstrating that specific media compositions can enhance seedling vigour, growth, and disease resistance (Panthi et al., 2023; Ugese et al., 2023). Concurrently, nutrient management in nurseries is limited, as most farmers do not apply any fertilizer to seedlings.
Post-transplanting management practices among tomato farmers in the study area are characterized by a reliance on traditional methods and a significant knowledge gap regarding advanced agricultural techniques (Table 3). The majority of farmers transplant seedlings between 21 and 28 days, an age which, alongside varietal specificity, has a notable effect on subsequent growth and yield (Modupeola et al., 2019). A pronounced knowledge deficit exists concerning micronutrient application, with only 8.20% of farmers utilizing trace elements such as zinc, calcium, and magnesium, a finding that corroborates reports of a knowledge gap impacting yield and quality among smallholders (Chiaka et al., 2022). While most farmers use organic mulches like rice straw for weed suppression and moisture conservation, only those adopting improved systems utilize plastic mulch (Tswanya et al., 2017). The majority cultivate determinate varieties (e.g., Shase, Roma VF, UC82B) that do not require staking or pruning, a practice aligned with some agronomic recommendations (Falodun & Bakare, 2023) but contrary to other studies affirming the benefits of these practices (Lamptey & Koomson, 2021). Knowledge of plant growth regulators (PGRs) is also limited. Pest and disease control is predominantly chemical, but its application is often characterized by a lack of knowledge regarding recommended dosages, particularly in traditional systems. This misuse, exacerbated by weak regulatory oversight, leads to unsafe pesticide residues in market tomatoes (Ojo, 2016; Oluwoyo et al., 2024). In contrast, a higher proportion (41.9%) of farmers using improved systems understand pesticide toxicity and adhere to recommended dosages. Harvesting criteria are primarily based on fruit maturity and market prices. Harvest timing is strategic, with half-ripe fruit picked for distant markets and fully ripe fruit for local markets, predominantly during the cooler parts of the day. Picking at the correct ripeness is crucial for optimizing taste, nutritional value, and marketability while minimizing spoilage (Obekpa, 2019; Uchenna & Abiodun, 2024).


	[bookmark: _Hlk178811121]Table 2: Land Preparation, Planting Materials and Nursery Practices of Tomato Production in Benue State (n= 110)

	Variables
	Frequency
	Percentage (%)

	Method of Land Preparation
	
	

	Use of Tractors
	1
	0.90

	Use of Manual labour
	109
	99.10

	Production Farming Season
	
	

	Rainfed farming
	90
	81.82

	Irrigation Farming
	12
	10.91

	Both Rainfed and Irrigation
	8
	7.27

	Do you grow for any target market
	
	

	Yes
	109
	99.10

	No 
	1
	0.90

	Target Markets
	
	

	Wannune
	30
	27.30

	Tyowanye
	25
	22.70

	Asukunya
	10
	9.10

	Others
	45
	40.90

	Sources of Plant Materials (seeds)
	
	

	Hybrids
	5
	4.50

	Open pollinated varieties (OPV)
	95
	86.40

	Others (local varieties)
	10
	9.10

	Name of Varieties Grown
	
	

	Shase/Stainless
	49
	44.55

	UTC
	16
	14.55

	Roma VF
	14
	12.73

	UC82B
	12
	10.91

	Cherry
	10
	9.09

	East west seeds/Combatant (F1)
	9
	8.17

	Reasons for growing particular variety
	
	

	Acceptable variety for market
	58
	52.70

	Ease of Production
	32
	29.10

	High Yielding
	18
	16.40

	Longer shelf-life
	2
	1.80

	Nursery Practices for Seedlings
	
	

	Use of Nursery media
	10
	9.10

	Use of topsoil alone
	63
	57.30

	Use of topsoil + manure
	27
	24.50

	Use of baskets/buckets
	10
	9.10

	Type of fertilizer used in the nursery
	
	

	Inorganic
	7
	6.40

	Organic
	38
	34.50

	No fertilizers
	65
	59.10


Source: Field Survey, 2024

	[bookmark: _Hlk181830108]Table 3: Seedling Management and harvest of tomato in Benue State (n=110)

	Stage of Transplant
	Frequency
	Percentage (%)

	21days
	52
	47.30

	28days
	50
	45.40

	35days
	8
	7.30

	Knowledge Trace Nutrients/Usage
	
	

	Yes
	9
	8.20

	No
	101
	91.80

	Do you apply Mulches 
	
	

	Yes
	20
	18.20

	No
	90
	81.80

	If YES, types of Mulches used
	
	

	Grasses
	18
	90.00

	Plastic/leather mulches
	2
	10.00

	Do you stake your tomatoes
	
	

	Yes
	15
	13.60

	No
	95
	86.40

	Do you prune your tomatoes
	
	

	Yes
	21
	19.10

	No
	89
	80.90

	Knowledge of plant growth regulators (PGR)
	
	

	Yes
	11
	10.00

	No
	90
	90.00

	How do you control pest and diseases
	
	

	Cultural
	25
	22.70

	Chemical
	40
	36.40

	Cultural + chemical
	45
	40.90

	Do you consider recommended dosage when using chemical control
	
	

	Yes
	45
	40.90

	No
	65
	59.10

	Criteria for market
	
	

	Maturity
	49
	44.50

	Market price
	55
	50.00

	Others (consumption)
	6
	5.50

	Stage of harvest
	
	

	Green mature
	5
	4.50

	Half ripen
	54
	49.10

	Fully ripen
	51
	46.40

	Harvest time
	
	

	Morning
	51
	46.40

	Afternoon
	2
	1.80

	Evening
	57
	51.80


Source: Field Survey, 2024
Postharvest management and marketing practices for tomatoes in Benue State are significantly impacted by logistical and handling factors, as detailed in Table 4. The distance from farm to packing house is a critical variable, with 50% of farms located within a 10-minute distance and the other half further away. Transportation distance directly influences quality deterioration, affecting the physical integrity as well as the chemical and nutritional quality of tomatoes due to factors like temperature fluctuations and handling practices (Al-Dairi et al., 2021). The choice of packing material is a major determinant of postharvest losses. A higher percentage of farmers use bowls or basins for harvesting and packing, while others utilize sacks, cartons, or wooden baskets. The use of traditional, tightly-woven raffia baskets is particularly detrimental as it restricts airflow and increases spoilage rates (Obekpa, 2019). In contrast, farmers employing improved production systems utilize plastic crates to mitigate damage during transport. The overall reduction in tomato quality is primarily attributed to a lack of improved practices and poor handling during harvest and transport, a finding consistent with previous studies (Ugonna et al., 2015; Obekpa, 2019). A significant knowledge gap exists concerning the preharvest interval (PHI) of pesticides, with most farmers applying them indiscriminately and harvesting immediately for consumption. This low awareness of improved pre-harvest practices, especially safe pesticide application timing, is a well-established issue that impacts both productivity and safety (Ogunwale et al., 2021).


	[bookmark: _Hlk180572555]Table 4: Postharvest handling, quality and marketing of Tomato in Benue State (n=110) 

	Distance from farm to sorting/packing house
	Frequency
	Percentage (%)

	<5 minutes
	25
	22.70

	6-10 minutes
	30
	27.30

	>10 minutes
	55
	50.00

	Packing materials
	
	

	Carton/sacks
	5
	4.50

	Wooden baskets
	25
	22.70

	Plastic crates
	10
	9.10

	Bowls/basin
	70
	63.60

	Means of Transportation
	
	

	Wheelbarrows
	51
	46.40

	Trucks
	49
	44.50

	Human movement
	10
	9.10

	Storage of tomatoes before market day
	
	

	Less than half a day
	49
	44.50

	Half a day
	50
	45.50

	One day
	9
	8.20

	More than one day
	2
	1.80

	Whom do you sell your tomatoes
	
	

	Wholesalers
	65
	59.10

	Retailers
	42
	38.20

	Cooperatives
	1
	0.90

	Consumers
	2
	1.80

	Do you sell all your harvested tomatoes
	
	

	Yes
	100
	90.90

	No
	10
	9.10

	Causes of reduction in quality
	
	

	Lack of improved production practices
	76
	69.10

	Poor handling during harvest and transport
	28
	25.50

	Immediate need for money
	4
	3.60

	Changing weather
	2
	1.80

	Total estimated percentage (%) of unsuitable for market
	
	

	<10 %
	98
	89.10

	10-30 %
	11
	10.00

	30-60 %
	1
	0.90

	What do you do with rejected tomatoes in the market
	
	

	Sell at reduced prices
	101
	91.80

	Family consumption
	6
	5.50

	Processed to other products
	2
	1.80

	Discard
	1
	0.9

	Knowledge of Pre-harvest Index (PHI)
	
	

	Yes
	15
	13.6

	No
	95
	86.40

	If YES, when do you harvest after application
	
	

	Less than 3 days
	1
	6.70

	3 days
	8
	53.3

	More than 3 days
	6
	40.0


Source: Field Survey, 2024

Production system practices exert a significant positive influence on the postharvest quality of tomatoes (Table 5). The selection of appropriate nursery media and conditions is critical, as they directly affect seed germination, seedling growth, and ultimate fruit quality, thereby impacting field establishment and yield (Ndubuaku et al., 2015; Mathowa et al., 2016; Vivek & Duraisamy, 2017). Among cultivation techniques, staking is particularly effective, enhancing both yield and quality. Staked plants produce larger fruits that ripen earlier and can yield up to three times more than unstaked plants. This practice improves airflow, reduces soil-borne diseases, facilitates better pest control via improved spray coverage, and minimizes fruit rot by keeping fruits off the ground (Jaliya et al., 2016; Rashid et al., 2020). Fertilizer application significantly affects key postharvest quality traits, including vitamin C content, titratable acidity (TTA), total soluble solids (TSS), marketability, decay percentage, and shelf-life. However, optimal growth requires improved varieties and precise fertilizer application tailored to specific growth stages, which is often limited by factors such as farmer education and access to extension services (Adenuga et al., 2012). The choice of planting material and variety is paramount, as genetic composition determines critical attributes like color, flavor, size, pest resistance, and aroma profiles (Corollaro et al., 2013; Bhatarai et al., 2018; Qin et al., 2012). Furthermore, while growth regulators can enhance specific quality traits, their adoption is constrained by the need for precise application concentrations. These regulators also significantly influence pest control practices, which are essential as tomato plants are susceptible to a range of pests that can rapidly proliferate under intensive cultivation (Jaliya et al., 2016).
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	Table 5: Correlation Analysis of some production systems with the postharvest quality of Tomatoes in Benue State in 2024

	
	TTA
	Vit C
	TSS
	SL
	FF
	MKT
	DP
	WGT
	EXP
	Plt MA
	VAR
	NP
	FA
	S/PR
	PGR
	P.Ctr
	PHI

	TTA
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Vit C
	0.59**
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	TSS
	-0.17
	0.37
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	SL
	0.40
	0.28
	0.49
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	FF
	0.94**
	0.62**
	-0.10
	0.48**
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	MKT
	0.40*
	-0.00
	0.16
	0.81**
	0.49*
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	DP
	-0.61**
	-0.31
	-0.20
	0.82**
	0.67**
	0.88**
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	WGT
	0.93**
	0.66**
	-0.19
	0.25
	0.87**
	0.26
	-0.46*
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-

	EXP
	0.10
	0.07
	0.14
	0.15
	0.24
	0.31
	-0.17
	0.06
	1
	-
	-
	-
	-
	-
	-
	-
	-

	Plt M
	0.13
	0.12
	0.16*
	-0.06
	0.14
	0.22
	0.10*
	0.11
	0.19**
	1
	-
	-
	-
	-
	-
	-
	-

	VAR
	0.14
	0.27**
	0.28**
	0.09**
	0.04
	-0.06
	0.04
	0.19
	0.04*
	0.25
	1
	-
	-
	-
	-
	-
	-

	NP 
	-0.15
	-0.25
	0.19
	0.18**
	-0.06
	0.07
	0.07
	-0.23
	0.48**
	0.67
	0.10*
	1
	-
	-
	-
	-
	-

	FA
	0.13
	0.12**
	0.16
	0.06
	0.14
	0.22
	0.10
	0.11
	0.17**
	0.39**
	0.82**
	0.22**
	1
	-
	-
	-
	-

	S/PR
	0.13
	0.11
	0.16
	0.06**
	0.06**
	0.21
	0.09*
	0.12**
	0.41**
	0.18*
	-0.56**
	0.76**
	-0.72**
	1
	-
	-
	-

	PGR
	-0.07
	0.02
	0.37*
	0.29**
	0.29**
	-0.38
	0.33
	0.04
	-0.01
	-0.34*
	0.76**
	-0.69**
	-0.55**
	-0.17**
	1
	
	-

	P.Ctr
	0.22*
	0.31
	-0.12
	-0.08**
	-0.08**
	-0.31
	0.08
	0.29
	0.15**
	0.21*
	0.62**
	-0.12**
	-0.66**
	-0.45**
	0.71**
	1
	-

	PHI
	0.13
	0.11
	0.16
	0.06*
	0.16**
	0.21
	-0.09
	0.11
	0.16*
	0.28
	-0.31*
	0.19*
	0.28
	0.23
	-0.21*
	-0.31
	1


TTA – Total titratable acidity; Vit C – Vitamin C; TSS – Total soluble solids; SL – Shelf-life; FF – Fruit Firmness; MKT = % Marketable fruits; DP – Decay percentage; WGT – Weight; EXP – Farming experience; Plt.MA – Planting Materials; VAR – Varieties grown; NP – Nursery practices; FA – Fertilizer application; S/PR – Staking/pruning; PGR – Plant growth regulators; P.Ctr – Pest control; PHI – Pre-harvest Index
*. Correlation is significant at the 0.05 level (2-tailed).
**. Correlation is significant at the 0.01 level (2-tailed).
Profitability of tomato production across farming systems
An analysis of profitability in the research area revealed a substantial economic advantage for improved tomato production systems over traditional methods (Table 6). Traditional farmers generated an average gross revenue of N640,000.00 per hectare against production costs of N181,700.00, resulting in a profit of N458,300.00 and a gross margin ratio of 71.6. In contrast, farmers utilizing the improved system achieved a significantly higher average gross revenue of N23,500,000.00 per hectare. After incurring production costs of N5,567,000.00, profit was N17,933,000.00 with a gross margin ratio of 76.3. This higher ratio indicates not only significant profits but also a greater degree of effectiveness in capital utilization for every Naira invested, confirming the profit potential as stated by Aminu & Sadi (2020). These findings on the profitability of tomato cultivation are consistent with previous studies in other regions (Ajibare et al., 2022; Degefa et al., 2020). The data conclusively demonstrate that the improved tomato production system is the more profitable choice in Benue State.



	[bookmark: _Hlk178811522]Table 6: Production Cost Between Traditional and Modern Farming Systems 0f Tomatoes in Makurdi (1 hectare Cost)

	Traditional Farming System
	
	Modern Farming System

	S/No
	Items
	Cost (N)
	Percentage (%)
	
	S/No
	Items
	Cost (N)
	Percentage (%)

	A
	Total Cost (TC)
	
	
	
	A
	Total Cost
	
	

	1
	Av. Cost of planting materials (seeds)
	4,500
	2.78
	
	1
	Av. Cost of planting materials (seeds)
	150,000
	2.69

	2
	Cost of labor (land preparation, weeding, planting) 
	60,000
	34.01
	
	2
	Cost of labor (land preparation, weeding, planting, stalking, laying of drip lines/irrigation, pesticides application)
	355,000
	6.37

	3
	Cost of Fertilizer
	-
	
	
	3
	Cost of Fertilizer (urea, KNO3, KSO4, CaNO3, MgSO4)
	560,000
	10.05

	4
	Cost of Manure
	30,000
	18.55
	
	4
	Cost of Manure
	-
	

	5
	Cost of herbicides
	21,200
	6.93
	
	5
	Cost of herbicides (Paraforce & Pendigold)
	48,000
	0.86

	6
	Cost of pesticides (attacke/best)
	6,000
	3.71
	
	6
	Cost of pesticides (fungicides & insecticides)
	52,000
	0.93

	7
	Staking Materials
	-
	
	
	7
	Staking Materials (Bamboos and Twine)
	260,000
	4.67

	8
	Nursery Operations
a. Germination Trays
b. Growing media
	
-
-
	
	
	8
	Nursery Operations
a. Germination Trays
b. Growing media
	
162,000
95,000
	
2.91
1.70

	9
	Cost of land (rent)
	40,000
	24.74
	
	9
	Cost of land (rent)
	50,000
	0.89

	10
	Cost of transportation (from farm to house to the market)
	13,000
	6.18
	
	10
	Cost of transportation (from farm to house to the market)
	80,000
	1.44

	11
	Harvesting cost (family labour)
	7,000
	3.09
	
	11
	Harvesting cost (hired labour)
	195,000
	3.50

	
	
	
	
	
	12
	Personal Cost (Farm managers/Consultants)
	960,000
	17.24

	
	
	
	
	
	13
	Sources of water (Borehole)
	850,000
	15.26

	
	
	
	
	
	14
	Generator and Fuel Cost
	1,500,000
	26.94

	
	
	
	
	
	15
	Others (taxes)
	250,000
	4.49

	
	
	N181,700.00
	100.00
	
	
	
	N5,567,000.00
	100.00

	B
	Total Revenue (TR)
	
	
	
	B
	Total Revenue (TR)
	
	

	
	Av. Quantity Harvested per hectare
	100 baskets
	-
	
	
	Av. Quantity Harvested per hectare
	2750 baskets of 20kg
	-

	
	Av. Cost per basket
	6,400
	-
	
	
	Av. Cost per basket
	8500
	-

	
	Total Revenue (Qty x Cost)
	640,000
	-
	
	
	Total Revenue (Qty x Cost)
	
	-

	
	
	
	
	
	
	
	23,500,000.00
	

	 = TR – TC (N640,000 – N181,700) = N458,300.00
	
	
	
	
	=TR – TC (N23,500,000- N5,567,000)
 = N17,933,000.00
	
	

	 GM=TR-TC/TR) 100 = 71.6
	
	
	
	
	GM=TR-TC/TR) 100 = 76.3
	
	



4.0	CONCLUSION
[bookmark: _Hlk182501221][bookmark: _Hlk178813570]This study evaluated the influence of production systems on the postharvest quality of tomatoes in Benue State. Utilizing questionnaires, the research elucidated the socio-economic characteristics of farmers and the preharvest factors impacting quality. The study concludes that preharvest production practices significantly influence the subsequent quality and shelf-life of tomatoes. Correlation analysis identified that specific production practices, including farmer experience, choice of planting materials and varieties, fertilizer application, nursery practices, staking/pruning, and pest control methods, all positively influenced postharvest quality. A comparative assessment of profitability and quality demonstrated that the improved production system (utilizing the Padma F1 variety) resulted in superior physico-chemical properties of fruits under storage and higher profitability compared to the traditional system (utilizing a local Stainless variety). Consequently, the research advocates for the adoption of improved tomato production systems as a more profitable venture that also ensures longer storage duration and better fruit quality.
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