
Original Research Article 
 

PROMOTING SUSTAINABLE POSTHARVEST PRACTICES OF 
TOMATO THROUGH DIFFERENT MEDIA COMMUNICATIONS IN 

SOUTHERN GUINEA SAVANNA OF NIGERIA 
 

ABSTRACT 

The study investigates promoting food security and sustainable post-harvest quality and shelf life of 

tomato through different media communications in Southern Guinea Savanna of Nigeria. A 

structured questionnaire was used to collect data from 60 respondents. The results revealed that the 

respondents in the study area practice subsistence farming, age category of 31-40 years constitute 

the majority with 66.7% while 51-60 years were the least with 5%. Also 25(41%) had 11-15 years 

of experience, which contribute immensely toward quality production. Thirty (30) respondents with 

50% had secondary levels of education, followed by primary 20(33.3%) that made them to be able 

to read and write. Radio broadcast was the best communication media to the farmers followed by 

television programs. The (r =0.535) recorded 53.5% of the variation in the output or quality. Two 

input variety and media were statistically significant in output and quality at 5% level of 

significance. Based on the result from the finding, it is recommended that more financial facility 

should be extended to farmers and training should be organized to farmers, to increase awareness, 

acceptance and embraced the new technology to boost productivity and quality. 
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1. INTRODUCTION 

Media communication is considered as 

communication channels where information 

are being carried to the target audience [1, 

2]. Information dissemination is an important 

tool for promoting food security and 

National development. Information is an 

essential ingredient in agricultural 

development program. In Nigeria, as in 

many other developing countries, high 

poverty level, illiteracy, limited number of 

extension agents, lack of power supply 

(electricity) and high cost accessing media 

makes it impossible to reach most tomato 

farmers by different media communication 

means [3]. For tomato farmers to respond to 

opportunity that will improved their 

agricultural productivity, knowledge and 

management information on tomato storage 

and preservation play a central role [4] and 

[5]. In many tomato farming population or 

audience, access to information often differ, 

may be due to differences in tomato farmers 

circumstances and ability to adopt 

technological options and availability of 

Communication channels. In some cases, 

information is not available at all or it is 

disseminated through specific 



Communication channels to which many 

household tomato farmers have limited 

access [6] and [7]. Effective communication 

will be of benefits to tomato farmers in the 

Southern Guinea Savannah, this would make 

the farmers have confidence in the program, 

acceptance of the new technology or 

innovative farming practices that will 

promote food Security Sustainable Post-

harvest quality and Shelf life of tomato 

product in Southern Guinea Agro-ecological 

zone [8], and [9]. 

Tomato (lycopersicon esculentumm) comes 

as one of the most important agricultural 

products among fresh vegetables in most 

countries in the world. It has become more 

popular in recent decades. Tomato belongs to 

the Solanaceae family, as it is a relatively, 

short duration crop and gives a high level 

yield, it is economically attractive and the 

area under cultivation is increasingly daily 

[10]. Tomato is one of important vegetable 

Crops in Nigeria. It is mostly utilized for 

culinary applications in most homes and 

families in the Country. Although tomato is 

faced with serious post-harvest constraints 

with respect to inadequate Communication 

Channels to farmers on storage conditions 

and use of certain preservatives that will 

improve post-harvest quality and shelf life so 

as to promote food security in the country 

[11] Tomato being an essential part in human 

diet with a high nutritional resources rich in 

vitamin c and other antioxidants. Therefore, 

a radical and urgent approach is needed to 

address food impediments posed by under-

exploitation through effective media 

communication channels [12]. Furthermore, 

there is an urgent need for systematic 

evaluation of Storage Conditions, Anti-

respirants and Shelf-life under different 

Media Communication means [13]. Similarly 

there is a need for application of 

preservatives to prolong the shelf-life of 

harvested products which has become urgent 

and necessary, so as to meet up with the 

current food challenges in the country as 

well as promoting food Security in the 

Country [14],[15]. 

It is against this background that this 

research attempts to determine promoting 

food Security and Sustainable Post-harvest 

quality and Shelf life of tomato through 

different media communications in Southern 

Guinea Savannah of Nigeria. 

2. MATERIALS AND METHODS 

The Study was carried out in 2016 and 2017 

at Center for Food Technology and Research 

(CEFTER) Benue State University Makurdi, 

Nigeria. The experimental location falls 

within the Southern Guinea Savanna Agro-

ecological zone of Nigeria. The experimental 

area lies on latitude 70 411N, and longitude 

80371E, 185.9m above sea level [16]. 

Meteorological data for the period of the 

Study was obtained from Nigerian Air Force 



Base meteorological Station, approximately 

300km away from the research location. The 

climate of the area is characterized by dry 

and rainy seasons. The dry season starts 

ending of October to early March while 

annual rainfall ranges from 1100mm-

1500mm, the rain establishes between early 

April to early June and reaches a peak in 

August/September [17]. The mean 

temperature increase from January onward 

reaching a peak of 30-380C.the hottest 

months were those preceding the rains 

February/ March. The Coldest Months were 

November to January that is characterized by 

the North-East wind when the temperature 

averages 260C. The relative humidity is 

about 65% to 75% during the rainy season 

and can be lower than 32-44% during the dry 

season.  

2.1 Sample and sampling technique  

The data for the study was generated using 

Multistage Random Sampling Procedure. 

The first stage involves the random selection 

of 4 different villages out of 8 main villages 

of tomato production in the area [18] and 

[19]. Also, 15 respondents were randomly 

selected from each village with the aid of a 

sampling frame of tomato farmers obtained 

from the chairman of tomato farmers 

association (TFA) of the Area. 

2.2 Method of Data collection 

The research data for the study were 

collected from both Primary and Secondary 

sources. The primary data were collected 

from tomato farmers in Tarka L.G.A. of 

Benue State; through personal interviews and 

well-structured questionnaires. Data elicited 

include information about their age, sex, 

marital status, educational level, house-hold 

size, income level, farm size experiences in 

farming, storage and use of storage anti-

respirants. Secondary data were generated 

from literature materials. 

2.3 Method of data analysis  

The analytical tools used to analyze the data 

generated from the study include descriptive 

statistics (frequency distribution and 

percentage) which were used to analyze the 

socio-economic characteristics of the 

respondents. Other analytical tools used were 

gross margin and multiple regression 

analysis. 

2.4 Gross margin Analysis  

Gross margin is the difference between the 

gross returns and total variable costs. It is 

algebraically expressed as follows: 

GM = ∑ܫܨܩ െ∑ܸܶܥ …………(i) [21] 

GM = ∑ ܲ݅ܳ݅ െ ∑ ݆݆ܲܳ௠
௜ୀଵ

௡
௜ୀଵ …(ii) [20] 

Where GM = Gross margin, GFI = Gross 

farm income (from sales of products 

TVC = Total Variable Cost, 



∑ ൌ Summation sign 
Pi = Price of unit of ith output,  
Qi = Quantity of ith output 

Pj = Price of unit of jth input, 
Qj = Quantity of jth input 
n = Number of output, m = number of inputs 

2.5 The Empirical Model 

The implicit form of the empirical model for 

each farmer’s group is specified thus:  

Y = f(X1, X2, X3, X4, X5, e)…………(iii) 

Where Y = Total output of post-harvest 

tomato product (kg) 

    X1 = Storage size (ha) 
    X2 = Labour input (man-days) 
    X3 = Varieties & number of fruits (Kg) 
    X4 = Storage anti-respirants (preservatives     

inputs in Kg) 
    X5= cost of different communication 

media 
 e = error term 

2.6 Measurement of resource use 

efficiency 

An aggregate production function was 

specified for each farmer group and 

estimated using ordinary least square (OLS) 

multiple regression analysis. 

The explicit forms of the models are 

specified as: 

Linear: Y= b0 + b1X1 + b2X2 +b3X3 + b4X4 + 

b5X5 +e…………………………… (iv) [21] 

Cobb-Douglas: InY= Inb0 + b1InX1 + b2 InX2 

+b3 InX3+ b4InX4 + b5InX5 +e………(v) [19] 

Semi –Log: Y=  Inb0+ b1InX1 + b2 InX2 +b3 

InX3+ b4InX4 + b5InX5 +e…………(vi) [19] 

Exponential: In =  b0+ b1X1 + b2X2 +b3X3+ 

b4X4 + b5X5 +e ………………….(vii) [20] 

Where Y = Total output of post-harvest 

tomato products (kg) 

     X1 = Storage size (ha) 
     X2 = Labour input (man-days) 
     X3 = Varieties & number of fruits (Kg) 
     X4 = storage anti-respirants (preservatives  
             Inputs in Kg) 
     X5= cost of different communication 

media (Naira) 

e = error term, In = Natural Logarithm 
 b1-b5 = Regression coefficients to be 
estimated 
 b0 = constant term 

Four functional forms were utilized 

such as the linear, Cobb. Douglas (double 

log) exponential and semi-logarithmic were 

used for the data for each farmer groups and 

the model adjudged to be the best was 

chosen as the lead equation for further 

analysis. 

The efficiency resources allocation 

was examined by equating MvPxi to Px1 and 

computing the allocative efficiency index 

(Kj). 

This was determined by the ratio of marginal 

value product (MVP) to marginal factor Cost 

(MFC) of inputs based on the estimated 

regression Coefficients [20]. 

Efficiency of resources  



Therefore, MVPxi/Pxi = r, MFC = Pxi 
When MVPx1/Px1 = r [21] 
If r = 1, there is efficient use of resources 
If r > 1, indicate underutilization of resources  

r< 1, indicate over utilization of resources of 
the jth input 
where; r = efficiency ratio 
 Pxi = unit price of input 

3. RESULTS AND DISCUSSION 

3.1 Socio-economic characteristics of respondents  

Table 1 Distribution of the respondents according to Socio-economic characteristics 

Ages Frequency Percentage(%) 
 21-30 5 8.3 
31-40 40 66.7 
41-50 12 20.0 
51-60 3 5.0 
Marital status   
Married  50 83.3 
Single 10 16.7 
Sex   
Male  40 66.7 
Female 20 33.3 
Farming & Storage experience   
1-5 5 8.3 
6-10 20 33.3 
11-15 25 41.7 
15-20 10 16.7 
Level of education   
None 8 13.4 
Primary 20 33.3 
Secondary 30 50.0 
Tertiary 2 3.3 
Household size   
1-5 10 16.7 
6-10 20 33.3 
˃10 30 50.0 

Source: Field survey 2017 

Result in Table 1 shows tomato farmers in 

the age category of 31-40 years are the 

majority [40] constituting 66.7% of the 

respondents, followed by 41 – 50 that were 

12 (20%); 51-60, were the least with 3(5%). 

This implies that tomato farmers between the 

ages of 31-40 were more concern with the 

new innovation and technology adoption 

through different media communication 

channels. This agreed with the opinion of () 

that farmers of 30-45 years respond more 

positively to innovation. The (Table1) also 

reveals that 83.3% of the respondents were 

married while 16.7% were single. It also 

shows that 66.7% of the respondents were 

male and 33.3% of tomato farmers were 



female. This conform with the results of 

Okali et al., [22] who reported that married 

men are more committed to tomato and other 

arable crop production.  The respondents in 

(Table1) shows that 41.7% of the 

respondents had 11-15 years experiences in 

farming and using their local technology in 

storing tomato postharvest products, 

followed by 33.3% with 6-10 years. The 

least was 8.3% with 1-5 years respectively. 

Long farming experience has advantage for 

increase in post-harvest quality and shelf due 

to the fact that it encourages adoption of 

farm innovation through media education 

[23]. In Table 1 also, 50% of the tomato 

farmers had secondary education and 33.3% 

with primary education, 3.3% attained the 

tertiary level of education while 13.4% of 

them had not attended any formal education. 

This tally with Yahaya [3] who stated that 

formal education enhances quick acceptance 

of innovation for agricultural production.  

The low level of education among the 

respondents could have a negative influence 

on agricultural information adoption and 

information broadcasts to be consumed by 

the farmers due to their educational levels 

which could also hinder the productive 

capacity of the farmers and poor quality 

production of tomato post-harvest products. 

This agreed with the findings of Oyinbo and 

Rekwot [13] who said that higher 

educational level of the farmers increased 

their potentials and enhanced productivity. 

3.2 Information dissemination to the 

farmers on different media 

communication channels 

Responses by the farmers on information 

dissemination on the different media as to 

educate the tomato farmers on the good 

varieties, storage conditions and storage anti-

respirants towards postharvest quality 

production clearly reveals that farmers were 

interested on new technology that will 

facilitate quality tomato production in the 

area (Table 2).It also shows that Radio broad 

cast were more utilized with the higher 

percentage of (93.3, 80, 80%) while not 

utilized with (6.7, 20, 20%). 

 
 
 
 
 
 
 
 
 
 
 
 



Table 2: Distribution of respondents according to different communication channels on 
varieties, storage conditions and storage anti-respondents. 

Media  Varieties Storage Conditions Application of Anti-Respirants 
Radio broadcast (F)             (%)        (F)               (%) (F)           (%) 
Utilized 50              83.3 30              50.0 28              46.7 
Fairly utilized 6                10.0 18              30.0 20              33.3 
Not utilized 4                 6.7 12              20.0 12              20.0 
Television    
Utilized 30             50.0 25              41.7 25              41.7 
Fairly utilized 20             33.3 20              36.7 22              36.7 
Not utilized 10             16.7 15              21.6 13              21.0 
Agric Magazine    
Utilized 20             33.3 18              25.0 15               25.0 
Fairly utilized 10             16.7 10              16.7 10              16.7 
Not utilized  30             50.0 32              53.3 35              58.3 

Source: Field survey 2017. 

Television had (83.3, 75, 78.4%) utilized and 

16.7, 25, 21.6%) not utilized. This may be 

due to absent of electricity or broadcasting 

time when the farmers may only listen to it 

in the evening, but for the radio most farmers 

take their small radio to their farms, and 

some time the information may be 

disseminated using their languages for easy 

understanding. This is similar to the opinion 

of Mgbakor et al., [6], Rahman [15], Dim 

and Ezenekwe [24] who stated that radio 

communication is widely utilized among 

rural dwellers, for easy understanding. The 

Agric-magazine gave the least information to 

the farmers with (50, 46.7, 41.7%) utilized 

and (50, 53.3, 58.3%) not utilized. This 

could be due to their educational levels and 

also the difficulties in purchasing or getting 

assess to this communication media. This 

conformed with the opinion of Mgbakor et 

al., [6] and Dim and Ezenekwe [24] who 

expressed that the educational levels of 

farmers is great factor in the adoption of new 

innovations and post-harvest quality 

production. It also tally with the findings of 

Angelucci et al., [25] and Maruapula et al., 

[23] that literature means of disseminating 

information to farmers, gives a snail speed to 

create awareness which further deprived and 

discourages farmers in embracing new 

technology and innovations.  

3.3 Production Function Analysis 

Influence of production input media 

communication on tomato variety output was 

determined with the aid of production 

function, haven utilized different function 

forms such as linear, Cobb-Douglas, Semi-

log and Exponential. The Cob-Douglass 

production function appeared to be the best 

fit and therefore used as the lead equation. 



The result of the estimation is presented in table 3. 

Table 3: Regression coefficients and t-values of input (media used) to tomato farmers 
production in the area(N=60). 

Variable  Coefficient SE t-value  R2                 F-  value     

Initial No. of tomato fruits(Variety) 0.426 0.192 2.265** 0.535         4.886 

Storage conditions -0.069 0.167 -0.390ns  

Storage anti respirants -0.105 0.121 -0.622ns  

Cost of media  0.457 0.105 2.413**  

Source: Field survey 2017 ns=not significant** significant at P˂0.05  

Result in (Table 3) gives an R- square value 

of (r = 0.535) which means that 53.3% of the 

variation in the output (quality and shelf life) 

in the area were explained by the 

independent variables considered in the 

model. Moreover, two of the inputs (number 

of tomato fruits or varieties and cost of the 

media, significantly affected the output 

(quality & shelf life) of tomato at 5% level of 

significance. While other two (storage 

conditions and storage anti respirants) were 

not significant. This implies that a unit 

increase in number of fruits with an efficient 

media communication channels will bring 

about an increase in the output (quality) of 

the tomato produced by 2.265 and 2.413 

respectively. This agreed with the findings of 

Chapota et al., [26] who observed that good 

communication synthesized the farmers on 

good cultivars and other farming practices 

that enhances quality and shelf life of 

tomato.  

Marginal analysis is one of the ways used to 

determine the efficiency with which each 

production input is utilized in a production 

process. In the case of Cobb-Douglas 

production function, the marginal value 

product of each input is the regression 

coefficient multiplied by the average output 

all over average input, multiply by the price 

of the output. (biY/Xi) Py. Rahman [15] 

3.4 Recourse use efficiency  

Estimated efficiency ratio (r) shows that 

storage conditions, storage anti-respirants 

through different media communication 

channels in the model were underutilized. 

Table 4, this implies that the resources were 

not efficiently utilized.  

 

 

 

 



 

Table 4: Resource use efficiency; MVP.MFV and MVP/MFC ratio 

Resource MVP MFC MVP/MFC Efficiency ratio 

Initial/No of tomato fruits (variety) 5590 4500 1.24 Over-utilized 

Storage conditions 1.85 62 0.029 Underutilized 

Storage ant-respirants 0.35 100 0.0035 Underutilized 

Cost of media 15.25 6100 0.0025 Underutilized  

Source: Field survey, 2017 

They need for the use of media as a channel 

to educate or disseminate new techniques for 

post-harvest storage of tomato need to be 

more efficient in order to attain optimality in 

quality output of tomato products. This 

agreed with the findings of Agona and Otim 

[27] and Sarkar et al., [14] who stated that 

information dissemination to farmers 

appropriately at the right time dispelled 

ignorant and gives the farmers a good 

opportunity to understand, accept and 

utilized as to increased productivity and 

quality of the product. 

4. Conclusion 

It is evident from the study that, farmers in 

the study area practice subsistence farming. 

The ages and experiences contributed 

immensely toward quality production. 

Higher number of respondents had secondary 

and primary education which enables them 

to read, understand the different storage anti-

respirants application after the sensory 

evaluation of those chemicals (30). Radio 

broadcast was the communication media to 

the farmers that was effectively utilized to 

enhance food security and post-harvest 

quality and Shelf-life of tomato products. 

Meanwhile variety and media showed a 

significant effect on the output and quality at 

5% level of significance. Based on this 

findings, it is recommended that more 

financial facility should be extended to 

farmers and training should be organized to 

farmers. Except of other ways of increasing 

farmers averseness the radio broadcast could 

be one of the way so as to boost productivity 

and quality. 
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