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Abstract 

The study determined the causes of post-harvest losses of tomatoes and implications for 

socio-economic sustainability of farmers in Gboko LGA of Benue State, Nigeria. Survey 

design was employed for the study. A sample of 400 respondents was drawn from a 

population of 487,700 using cluster and purposive sampling techniques. The instruments for 

data collection were a structured questionnaire and Focus Group Discussion (FGD). Data 

collected through these methods were analysed both quantitatively and qualitatively. 

Descriptive statistics was used to address research objectives, while Correlations was used to 

test the hypotheses at 0.05 level of significance. Findings revealed that the major factors 

contributing to post-harvest losses of tomatoes in the study area were absence of tomato 

processing factories (33.5%) and inadequate transportation (27.5%). Findings revealed that 

the farmers lost means of livelihood (45.0%) generally as a result of post-harvest losses of 

tomatoes. Findings equally revealed that post-harvest losses of tomatoes have a great 

negative impact on socio-economic sustenance of the farmers such as income, feeding and 

health (p<0.05). The study, therefore, recommended that tomato processing factories should 

be established in the affected area to avert most of these losses. Adequate vehicles for 

transporting tomatoes like cooling vans should be provided by Government and other 

stakeholders and good roads should be constructed and maintained by the government as it 

will lead to low cost of transportation and the problem of late arrival of vehicles could as well 

be tackled as measures reduce post-harvest losses of tomatoes in the area. 

Keywords: Causes, Post-harvest losses, Tomatoes, Socio-economic Sustainability, Farmers, 

Gboko LGA
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1.0	 Introduction 

Tomato is a glossy red, or occasionally yellow, pulpy edible fruit that is most popularly 

produced and extensively consumed in the world which constitutes a very essential part of 

people's diet. It is typically eaten as a vegetable or in salad, sandwiches and as salsa whilst the 

processed ones are consumed dried or as pastes, preserves, sauces, soups, juices, and drinks 

(Oko-Ibom and Asiegbu, 2007; Arah , 2015).  It is a South American plant of the et al.

nightshade family which is widely grown as a cash crop and has many varieties (Acquaah, 

2002). Tomato is considered both a fruit and vegetable and forms an integral part of cuisines 

all across the globe (Hodges , 2011). Scientifically, tomato is a fruit because it develops et al.

from the ovary and contain seeds but as far as cooking is concerned, tomatoes may be called 

vegetables because they are used in savory rather than sweet cooking.

Tomatoes and tomato-based foods provide a wide variety of nutrients and many health-

related benefits to the body. It contains high amounts of lycopene, a type of carotenoid with 

antioxidant properties (Melkamu , 2008) which is beneficial in reducing the incidence of et al.

some chronic diseases like cancer and many other cardiovascular disorders (Kader and 

Saltveit, 2003). Tomato is a rich source of vitamins and have an impressive amount of vitamin 

A, vitamin C, and vitamin K, as well as significant amounts of vitamin B6, folate, and 

thiamin. Tomatoes are also a good source of minerals like potassium, manganese, 

magnesium, phosphorous, iron and copper (Melkamu et al., 2008). They, also, have dietary 

fiber and protein, as well as a number of organic compounds like lycopene. The health 

benefits of tomatoes include improved eye sight, good stomach health, and reduced blood 

pressure, as well as relief from diabetes, skin problems and urinary tract infections (Acquaah, 

2002). Furthermore, Arab and Steck (2000) pointed out that tomatoes can increase digestion, 

stimulate blood circulation, reduce cholesterol levels, improve fluid balance, protect the 

kidneys, detoxify the body, prevent premature aging, reduce inflammation and  consist of a 

large number of antioxidants that have been proven to fight different forms of cancer. The 

nutritious and health benefits of tomato are not the only reasons for its production. It also 

serves as a source of income for most rural and peri-urban producers in most developing 

countries of the world (Oko-Ibom and Asiegbu, 2007).

Despite the numerous benefits that can be derived from tomato production, post-harvest 

losses make its production unprofitable. Post-harvest losses are both quantitative and 

qualitative food losses and occur at every stage of the supply chain such as harvesting, 

handling, storage, processing, packaging, transportation and marketing (Kitinoja and Gorny, 

2010).Oko-Ibom and Asiegbu (2007)affirmed that Nigeria's agricultural productivity has 

been generally low, mostly due to post-harvest losses of farm produce (20% for grains and 
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over 40% for fruits and vegetables), which are attributed to poor post-harvest handling, 

inadequate agro-processing development among other factors. Sharma (2012) observed a 

total neglect of the post-harvest system in the country, while, Oko-Ibom and Asiegbu 

(2007)attributed losses to chemical changes, microbial attack, unhygienic ways of handling 

foods, exposure to high temperature and high relative humidity, insects and rodent's attack, 

poor harvesting, poor storage and processing techniques and poor handling during 

distribution. Studies by  Kitinoja and Kader(2002); Olayemi et al. (2010); and Arah et 

al.(2015) have identified causes of post-harvest losses of tomatoes as pre-harvest production 

practices, plant diseases and pests, physical or mechanical damage, growing conditions, soil, 

physiological deterioration, improper handling, poor transportation network, inefficient 

storage facilities, poor packaging and inadequate marketing conditions. 

These losses are a waste of human effort and have dire consequences on the socio-economic 

sustainability of the farmers in terms of food, clothing, housing, health and education. Post-

harvest losses have been one of the key encumbrances to farmers' income in sub-Saharan 

Africa, and in particular, Nigeria. In addition, tomato farmers' income has been greatly 

affected due to the enormous losses of tomatoes after harvest. Kitinoja and Kader (2002) 

stated that the post-harvest losses of fruits and vegetables run into billions of Naira annually, 

while Khan (2001) opined that the losses not only affect output but reduce farmers' income all 

over the world. Arab and Steck (2000) reported that these losses lead to heavy loss or 

reduction in income and food supplied to rural families, thereby threatening household food 

security and that, in the face of threat of household food security, malnutrition easily results. 

Since the production and distribution of tomato create income opportunities for farmers, in 

general, when farmers income reduces, it leads to poor feeding, low quality houses, lack of 

good clothes, poor health, low quality education and inadequate sanitation. This has, 

therefore, informed the study on the causes of post-harvest losses of tomatoes and 

implications for socio-economic sustainability among farmers in Gboko Local Government 

Area of Benue State, Nigeria with the aim of proffering remedies to curtail these losses. 

Specifically, the study sought to:

i. identify the factors responsible for post-harvest losses of tomatoes in Gboko Local 

Government Area of Benue State.

ii. determine the effects of post-harvest losses of tomatoes on socio-economic 

sustainability of farmers in Gboko Local Government Area.

1.1	 Hypothesis 

i. There is no significant relationship between post-harvest losses of tomatoes and 
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income of farmers in Gboko Local Government Area of Benue State.

ii. There is no significant relationship between post-harvest losses of tomatoes and 

feeding of farmers in Gboko Local Government Area of Benue State. 

iii. There is no significant relationship between post-harvest losses of tomatoes and 

health of farmers in Gboko Local Government Area of Benue State.

1.2	 Theoretical Framework

The study was anchored on Rostow modernisation theory of economic growth. Following a 

unilinear theory of evolution, Walt Whitman Rostow, an American Economist, developed his 

modernisation theory in 1960. He enumerated five stages that each traditional society passes 

through into modernity. The first is traditional society. Here, the economy is dominated by 

subsistent agriculture, farm produce is locally consumed rather than traded, but where trade 

occurs it is by barter, there is minimal division of labour, and production is labour-intensive 

instead of capital-intensive. The second stage is the preconditions for take-off. At this stage, 

the society changes her ideas and attitudes towards economic progress, there is increase in 

division of labour and output, economic production concentrates on primary products, the 

surplus production is traded in international market, entrepreneurs emerge and elites are 

bolder enough to take risk in pursuit of profit and incomes, savings and investment increase. 

The third stage is take-off. Here, there is industrialisation and economic production switches 

from agricultural production to manufacturing but this may occur in few manufacturing areas 

and geographical regions, there is increased rate of investment and re-investment and real per 

capita output. The level of investment reaches 10% of gross national product, there is self-

sustaining growth in incomes, investment and re-investment, there is high productivity of 

economic goods and new political and social institutions evolve to support industrialisation. 

The other stages as noted by Idyorough (2015) are the fourth and fifth stages of economic 

growth respectively. He identified Rostow's fourth stage as drive to maturity. Here, there is 

investment in technological innovation and this creates diverse range of investment 

opportunity. There is economic diversification, increased productivity in a wide range of 

goods and services, and the economy is self-generating and self-sustaining and there is less 

emphasis on imports. The fifth and final stage is mass consumption. It is a stage of economic 

growth in which there is high mass consumption. This is a stage of high technology for mass 

production of consumer durables, the consumer durable industries flourish at this stage and 

the service sector increasingly becomes dominant in the economy.

According to Rostow's model, the study area is still at the traditional stage of economic 

development. Majority of the people are small-scale farmers who depend on agriculture for 

their livelihood. It is basically a traditional society with most, if not all the features of an 
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underdeveloped society (low level of industrialization and technology, inadequate 

development of transportation facilities, heavy reliance on traditional methods of farming 

and old agricultural practices), the use of rudimentary and primitive implements like hoes and 

cutlasses as the major agricultural tools, lack of mechanization of agriculture like the use of 

modern machinery such as tractors and there is resistance to change. Modern farm inputs like 

fertilizers, herbicides, hybrid seeds are lacking or grossly inadequate. But mechanization or 

industrialization is an ingredient in the process of economic growth which leads to enhanced 

socio-economic sustainability of a particular group of people, in this case the farmers. It is this 

absence of modern technology that has led to the massive losses of tomatoes in the study area.

2.0	 MATERIALS AND METHODS

The research design was the survey due to the quantitative and qualitative nature of the study. 

Gboko Local Government Area was the study setting. It presently has 17 council wards which 

comprise of the following: Mbakper, Igyorov, Mbadam, Gboko South, Mbatser, Mbakwen, 

Gboko North, Gboko West, Mbaanku, Gboko Central, Yandev North, Yandev South, 

Ukpekpe, Mbatyu, Mbadim, Gboko East and Mbaverakaa.The population for this study 

comprised of tomato farmers and traders, but due to lack of data on their exact number, the 

entire population of Gboko Local Government Area was used. Last known population of 

Gbokowas 487,700 according to 2016 population projection by the National Population 

Commission of Nigeria (2018).

Cluster sampling technique was used to group the population into sub-groups known as 

clusters which constituted the council wards. This technique is used because the geographical 

area is large. Purposive sampling technique was then used to select 12 council wards out of 

17. The selected council wards are Mbakper, Igyorov, Mbatan, Mbatser, Mbakwen, 

Mbaanku, Yandev North, Yandev South, Ukpekpe, Mbatyu, Mbadim, and Mbaverakaa. The 

reason for this selection is because these are the areas where tomatoes are produced in large 

quantities. Convenience Sampling Technique was finally used to select 37 respondents from 

Mbakper council ward and 33 respondents from each of the 11 council wards selected for the 

study making a total of 400 respondents.  

The tools for data collection were a structured questionnaire and FGD in order to obtain 

information from the respondents about the problem under investigation.Descriptive 

statistics (including percentages, frequency distribution and tabulation of data) was used to 

determine the range of the respondent's demographic data and their general opinion on the 

topic followed by the discussion of findings. Pearson's Product Moment Correlation was used 

to test the hypotheses for the study.
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3.0	 Results And Discussion 

3.1	 Demographic Characteristics of Respondents   

The result in Table 1 is concerned with the demographic characteristics of the respondents and 

it revealed that females constituted 65.2% (261) of the respondents. Therefore, more females 

as compared to males are engaged in tomato farming, this is because women are mostly 

involved in tomato farming than men and the reason being that tomato cultivation is seen as 

the prerogative of women in the study area, since men are engaged more in the farming of 

other cash crops like groundnuts, rice and soya beans.   

The result on the information of the age range of the respondents showed that40.0% of the 

respondents were within the age range of 25-34 years. The implication of this information is 

that the active or productive population in the study area as compared to elderly ones are 

engaged in the cultivation of the crop which leads to the enormous production of tomato and 

consequently to high post-harvest losses of the crop.This indicates that majority of the 

respondents are in their economically active age thatcould enhance tomato productivity 

which would in turn lead to more income and consequently improvement in their socio-

economic sustenance if post-harvest losses of the produce are minimized.

Similarly, in terms of respondent's marital status, married respondents were 52.5%. This 

means that married people are involved more in tomato farming as compared to the singles. 

The implication of this information is that tomato cultivation is an important farming activity 

that generates income for the sustainability of farmers and since married people with children 

have more responsibilities in terms of feeding more mouths, clothing their children and 

paying their school fees as compared to singles, they are more involved in the cultivation of 

tomatoes in order to get more income so that they can take care of their families. Even though 

huge post-harvest losses of tomatoes are incurred, nevertheless, they still have some little 

income from tomato cultivation that they can use to improve their livelihood. 

On the other hand, the result on  the educational level of the respondents showed that 60.5% of 

the respondents had no formal education. This implies that majority of the respondents are 

illiterates while others have primary, secondary school education and a few have attended 

tertiary institutions. 

Information on the number of years that the respondents have engaged in tomato farming 

revealed that those with more than ten years of farming experience comprised 46.0%. This 

means that most of the respondents have farmed tomato for more than 10 years. The 

implication of this information is that farmers with much experience in tomato farming are 

engaged in its cultivation. Consequently, they are bound to have a sound knowledge of post-

harvest losses of tomato over the years and how it has affected them.
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On information about the farm size of the respondents, 95.5% of the respondents cultivated 

tomatoes on less than one hectare. What this implies is that most of these respondents are 

 47  

An Evaluation on the Causes of Post-harvest Lossess of Tomatoes... Ikwuba, et al 

Table 1: Demographic Characteristics of Respondents (n=400)  

Source: Field Survey, August 2017  

Variable  Frequency Percent (%) 
Sex   
Male 139 34.8 
Female 261 65.2 
Age (Years)    
15-24  99 24.7 
25-34  160 40.0 

35-44  106 26.5 

45-54  23 5.8 
55 and above 12 3.0 
Marital Status   

Single 114 28.5 
Married 210  52.5 
Separated 47 11.8 
Divorced 13 3.2 
Widow/Widower  16 4.0 
Educational  Level   
Non- Formal Education 242 60.5 
Primary School 97 24.3 
Secondary School 49 12.3 
Tertiary Education 12 3.0 
Years Engaged in Tomato Farming    
Less than one year 56 14.0 
Two to five years  61 15.3 
Six to ten years 99 24.7 
More than ten years 184 46.0 
Farm Size    
Less than one hectare 382 95.5 
One hectare to 4 hectares 18 4.5 
5 hectares to 9 hectares 0  0 
10 hectares and above  0 0 
Source of Funding Tomato Farming 
Activities 

  

Personal savings 285 71.3 
Credit from local banks 77 19.2 
Bank Loan 14 3.5 
Borrowing from family and friends 24 6.0 



small-scale farmers with tomato farm size of less than one hectare, only very few have a farm 

size of one to four hectares. 

Furthermore, the result on the  source of funding tomato farming activities by the respondents 

indicated that 71.3% (285) of the respondents used their personal savings as a source of 

funding their tomato farming activities. This result showed that personal savings is the 

commonest source of funding tomato farming activities. This implies that the farmers do not 

have aid from governments or any other agencies that assist them in their tomato farming 

activities, therefore post-harvest losses are high due to lack of assistance to farmers in 

tackling it.

3.2	 Factors Responsible for Post-Harvest Losses of Tomato in Gboko Local 	
Government Area of Benue State

The result in Table 2 indicated that lack of adequate storage and processing facilities (33.5%) 

is the predominant factor that leads to enormous post-harvest losses of tomatoes in the study 

area. Since tomatoes do not have long shelf life due to high moisture content and thin skin, 

they easily go bad therefore, the absence of good storage and processing facilities compounds 

the problems of post-harvest losses. In a FGD held in Mbatyu Council Ward, majority of the 

participants stressed that the type of tomatoes cultivated in this area also aggravated these 

losses because they have very high moisture content, thin skin and as a result cannot store 

well. Since tomato cultivation is rain fed in the study area, it becomes very difficult to store it 

due to the fact that it is mostly cultivated and harvested during rainy season. Moreover, 

tomatoes have relatively poor storage capability and fully ripe tomatoes have only two to six 

days storage life, depending on ambient temperatures and variety. Mature fruits that are not 

fully ripe can be held for up to two weeks at 13-18 degrees Celsius, so, storing tomato fruits 

for a long period of time is very difficult and challenging. This finding agrees with Olayemi et 

al. (2010) who assert that since tomatoes do not have long shelf life and they easily go bad, the 

absence of good storage facilities compounds the problems of it post-harvest losses.

Poor transportation is another important factor to consider in terms of post-harvest losses of 

tomatoes and has 27.5% (110) respondents. The roads in the study area are very bad and 

consequently, there is delay in getting the tomatoes to the markets on time. Transporting 

harvested tomatoes to the market on such bad road network and the lack of proper means of 

transportation like refrigerated vans is a big challenge for the farmers. This challenge 

therefore causes unnecessary delays in getting the produce to the market on time. Meanwhile, 

any delay between harvest and consumption of tomatoes can result in losses and losses of up 

to about 20% are incurred by producers due to transportation delays.From the Focus Group 

Discussion sessions, it was revealed that majority of the respondents used motorbikes as a 
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Table 2: Factors responsible for Post-Harvest Losses of Tomato in Gboko Local   
Government Area (n=400) 

Factors  Frequency  Percent (%)  
Lack of adequate storage and processing facilities

 Poor transportation                                                                              
134

 110
 

 

33.5
 27.5
 

 
Excessive heat/ weather                                                                            
Mechanical injury and physical damage

 

67
 47
 

16.7
 11.8
 Source: Field Survey, August 2017
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means of transporting tomatoes to the markets because motorbikes are easily available, 

affordable and most of the roads are not accessible by other vehicles. This finding is in tandem 

with Idah et al. (2007) who held that post-harvest losses associated with transportation could 

be very high and agrees that losses of up to about 20% are incurred by producers due to 

transportation delays.  Muhamad et al. (2011) supported this view and noted that vibration 

and impact during transportation as a result of undulations on bad roads is one of the major 

causes of post-harvest losses of tomatoes.

3.3	 Effects of post-harvest losses of tomato on farmers in Gboko Local Government 

Area

The result in Table 3showed that 45.0% of the respondents were of the opinion that loss of 

means of livelihood is the effect of post-harvest losses of tomato on farmers. These post-

harvest losses of tomatoes have serious effects on tomato farmers because their major source 

of livelihood is lost. 

Similarly, majority of the participants in the FGD conducted across the various council wards 

agreed that post-harvest losses of tomatoes have serious effects on them since not only are 

their sources of livelihood lost but there is, also, a waste of farm inputs, scarce resources and 

human efforts which culminated in the reduction of their income. In the same vein, majority of 

the discussants in Mbakper Council ward asserted that losses of tomato dampens farmers 

morale because the time, money, farm resources and efforts all go to waste and for these 

reasons the zeal to cultivate tomato had reduced drastically and even most of the farmers that 

used to cultivate tomato have stopped. It was discovered during the Focus Group Discussions 

held in the study area that women are the worst hit by these post-harvest losses of tomato since 

the majority of tomato farmers are females. The reason being that tomato is considered a 

female crop in the area. 

The discussion agrees with Kitinoja and Kader (2002) that the post-harvest losses of fruits and 

vegetables run into billions of Naira annually, while Khan (2001) added that the losses not 

only affect output but reduce farmers' income. This is because not only are their source of 

livelihood lost but there is also a waste of scarce resources like time, money, water and human 



of tomato and income of farmers in Gboko Local Government Area of Benue State. 

3.5	 Relationship between Post-harvest Losses of Tomato and Feeding of Farmers 

The result in Table 5 showed that post-harvest losses of tomatoes is statistically related to 

feeding of farmers. This is because the significance level (0.000) is less than 0.05. The value 

of -0.241 implied that there is a negative correlation between post-harvest losses of tomatoes 

3.4	 Relationship between Post-harvest Losses of Tomatoes and income of farmers 

The result in Table 4 showed that post-harvest losses of tomatoes is statistically related to 

income of farmers. This is because the significance level (0.000) is less than 0.05. The value of 

0.436 implied that there is a positive correlation between post-harvest losses of tomato and 

income of farmers. Therefore, the hypothesis which states that there is no significant 

relationship between post-harvest losses of tomatoes and income of farmers in the study area 

was rejected. This means that, there is a significant relationship between post-harvest losses 

efforts. Olayemi et al. (2010) supported this view and reported that post-harvest losses, due 

largely to the absence of viable storage and processing facilities, are some of the challenges 

which have impoverished farmers and dampened their enthusiasm for farming. Oko-Ibom 

and Asiegbu (2007) also affirmed that Nigeria's agricultural productivity has been generally 

low, mostly due to post-harvest losses of farm produce (20% for grains and over 40% for fruits 

and vegetables like tomato), which are attributed to poor post-harvest handling, inadequate 

agro-processing development among other factors.
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Table 5: Correlation Statistics for Linear Relationship between Post -harvest Losses of 

tomato and feeding of farmers 

Variable N  x  SD  df  R  Sig.

Post-harvest losses of tomato  400  7.52  2.18     

    398  -.241  .000

Feeding of farmers  400  1.83  .85     

 

Table 4: Correlation Statistics for Linear Relationship betweenpost-harvest losses of 

 tomato and income of farmers in Gboko Local Government Area of Benue State 

Variable N x  SD  df  r  Sig.  
Post-harvest losses of tomato 400  7.52  2.18     

   398  .436  .000  
Income of farmers  400  2.79  1.29     

 



and feeding of farmers. Therefore, the hypothesis which states that there is no significant 

relationship between post-harvest losses of tomato and feeding of farmers in the study area 

was rejected and the alternate hypothesis which states that there is a significant relationship 

between post-harvest losses of tomato and feeding of farmers in Gboko Local Government 

4.0	 Conclusion

Based on the results and discussion so far, the study concludes that the major factors 

contributing to post-harvest losses of tomatoes in the study area were lack of adequate storage 

and processing facilities and inadequate transportation. There were always losses of tomato 

each time it was harvested and the quantity of losses was high as compared to the farm sizes 

due to the aforementioned factors. 

The study equally concludes that post-harvest losses of tomatoes have a great impact on 

socio-economic sustenance of the farmers such as income, feeding and health. These 

enormous post-harvest losses of tomatoes therefore, have a negative impact on socio-

economic sustainability of farmers because it reduces income, thereby affecting their 

livelihood. It also leads to waste of scarce resources, human efforts and valuable farm inputs.

5.0	 Recommendations

1. Tomato processing factory should be established in the affected area to avert most of 

these losses. 

2. Adequate vehicles for transporting tomatoes like cooling vans should be provided by 

government and other stakeholders.

3. Good roads should be constructed and maintained by the government as it will lead to 

low cost of transportation and the problem of late arrival of vehicles could as well be 

tackled.

4. Preservation and storage chemicals should also be developed by research institutes 

and extension workers should introduce and create awareness on its usage.
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