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Abstract  
This study was carried out to find out the factors that influence farmers’ 

adoption of improved grain storage technologies in selected villages of 

Bauchi Local Government Area of Bauchi State. Data for the study were 

collected from a total of 60 respondents who were randomly selected from 

two villages of the Local Government Area. The variables examined in the 

study include gender, age, marital status, major occupation, level of formal 

education, number of dependents, farm size, grain storage experience, type 

of storage technology use and types of grains stored. Descriptive statistics 

and logistic regression model were used to analyze the data. The result of the 

study indicated significant relationship between farm size (0.978) and grain 

storage technology adoption. Level of education (0.737) and age (0.847) also 

significantly influences adoption of improved grain storage technologies. 

This study recommends dissemination of technologies that will benefit both 

educated and uneducated farmers such as through Practical demonstration 

of the effectiveness of various improved food grain storage methods. 

However, future research needs to examine the benefits and costs associated 

with various on-farm storage structures. Knowledge of farmer perceptions 

about improved storage structures might also provide an insight to what 

extension package should be used to disseminate these technologies.   
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Introduction 
Food grain storage is important due to 

its multifunctional roles of enhancing 

food availability, nutrition, and 

income security at the national, 

community and household levels. 

(Owarch et al., 2017). The Nigerian 

government in recent years has 

provided incentives to the rural 

farmers which has tremendously 

increased the grain production output 

per hectare in the rural areas. The 

increase in yield through improved 

cropping systems and the introduction 

of high yielding varieties has re-

emphasized the need for more 

effective ways to prevent post-harvest 

losses (Adejumo and Raji, 2007). 

Some of the benefits that can occur to 

farmers from use of improved storage 

technologies include reduced risks 

from pests and diseases pressure thus 

leading to higher harvest (FAO, 

2010). 

 In most African countries, the post-

harvest losses of food cereals are 

estimated at 25% of the total crop 

harvested (Prusky, 2011).  Also, total 

food losses in Sub- Saharan Africa is 

estimated to be worth $4 billion per 

year, an amount which can feed 48 

million people (Kafle, 2010). The 

traditional grain storage structures in 

different parts of Nigeria are made up 

of different locally available 

materials. Usually, the types of locally 

available materials indicate the type of 

structures. The structures are usually 

made of paddy straws, split or whole 

bamboo poles, reeds, ropes, mud 

bricks etc. Most of the structures are 

usually constructed at the beginning of 

harvesting season. The time of 

harvesting vary slightly throughout 

the agro-climatological zones usually 

between the month of August and 

January. The grains are stored either in 

threshed or unthreshed forms. 

(Adejumo and Raji, 2007). 

Post-harvest facilities or appropriate 

storage technology has been the major 

problem of Nigeria agriculture for a 

long time. This has resulted in 

considerable waste of agricultural 

output and hence considerable loss to 

the economy. Nigeria is losing about 

2.4 billion tonnes of food yearly to 

poor harvest and storage facilities 

(Olumeko, 1999). The losses were 

mainly in maize, rice, sorghum, millet, 

cowpea, groundnuts, soya beans, yam, 

cassava, plantain and fruits. In 

monetary term, the country is losing a 

total of N48 billion annually on post-

harvest losses. It has been observed 
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that different localities in Nigeria have peculiar storage methods depending on 

the types of crop grown. (Adejumo and Raji, 2007). A study by Ssewanyana 

and Kasirye (2010) indicated that appropriate postharvest storage technologies 

and conservation methods are important in coping up with seasonal fluctuations 

in household dietary intakes. Reducing food losses by investing in improved 

and user-friendly postharvest management offers opportunities for enhancing 

food security and household incomes in SSA without incurring any additional 

production costs (Hodges et al., 2011). 

There is the need to understand which factors affect adoption so that appropriate 

interventions are designed. Food security is achieved not only by increasing 

food production, but also by reducing losses and wastes along the food supply 

chain. 

Conventional storage facilities in the study area are temporary, and composed 

of sub-standard materials which expose grains to infestations and subsequent 

deterioration. The main objective of this study was to determine factors 

influencing farmers’ adoption of improved grain storage technologies in the 

study area. Better understanding of the types of storage structures and factors 

influencing the use of improved storage structures are important as they can 

support evidence-based decision-making and policy formulation, and contribute 

to attaining household food security.   

 

Research Methodology 

This study was conducted in Bauchi local government, Bauchi State. The study 

area falls within the north-east zone of Nigeria. Bauchi is located between 

latitude 90501 and 10°40' A and longitude 9030l and l0015'E with an altitude of 

609.3m above sea level (Bauchi State, 2013a).  Bauchi local government has an 

estimated land area of 3354.7km2. The Local Government Area comprises of 

three districts namely: Bauchi, Galambi and Zungur (Kowal and Knabe, 1972)  

This study adopted descriptive survey research design with both qualitative and 

quantitative approaches. The study utilized simple random sampling technique 

to sample 60 respondents for the study.   A total of 60 smallholder farmers were 

selected from two villages, 30 from each village. The study targeted small scale 

farmers within Bagari and Kanawa communities of Bauchi local government 

Area. 

The research instrument is the questionnaire developed by the researchers. 

Questionnaires were used to obtain information on farmers’ demographic 
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characteristics, opinion and perception of the farmers on adoption of improved 

grain storage technologies. The questionnaires were administered to the 

respondents by the researchers. Closed and open ended questions were used. 

 Descriptive and inferential statistical tools were used to analyze the data. Logit 

regression model was used to show the relationship between the dependent and 

the independent variables. The model used for the logit regression analysis are 

as follows; 

 

Y = (X1+ X2 +X3+ X4+ X5+ X6 +X7 +X8+ X9 + U) 

Where: 

X1: Gender 

X2: Age 

X3: Marital status 

X5:  Major Occupation 

X6: Level of formal education 

X7: Number of dependents 

X8: Farm size 

X9: Years of grain storage  

Y: Adoption 

U: Random error 

 

Results and Discussions 

Socio-economic Characteristics of the Respondents 

Table 1 reveals that out of 60 respondents interviewed 55 (91.6%) were males, 

while 5 (8.4%) were females. This findings show that majority of the farmers 

who participated in the study were males as compared to females. This shows 

that Men engage more in farming practices in the study area as compared to 

women.  The result of this study is in line with the findings of Liberio (2009) 

where it was revealed that more males (73%) had adopted sunflower storage 

systems as compared to females (27%). 

Table 1 also indicated that out of the 60 farmers interviewed, 10 % were 

between ages 20-29,  16.6% were between 30-39, 41.6% were between 40-49, 

25% were between 50-59 and only 6.8%) were 60 years and above. Thus, 

findings revealed that a majority of the farmers interviewed were young and 

middle aged farmers. This finding is in line with findings of Wasula (2000) who 
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found out that age influenced adoption and that younger farmers are more 

inclined to adopt new practices. 

Table 1 further indicated that 30% of the respondents had between 1 and 5 

dependents. While 60 % had between 6-10 dependents, and only 10% of the 

respondents had more than 10 dependents. 

This shows that a vast majority of the respondents were parents having 6-10 

dependents. This enabled the farmers to engage more in agricultural production 

because of the labour force available in the household, as household size is a 

proxy for labour availability This is in line with a study conducted by Schwartz 

(2007) which indicated that families who practiced farming as the major source 

of income, had significantly large families and are inspired by the need for 

labour.  

The result of the study (table 1) also revealed that 41.6% of the farmers had only 

attained primary school, 16.6% had attained secondary school education while 

just over 10% had attained tertiary education.  6.8%) had not received any 

schooling. This findings show that the education level of the farmers in the 

study area is very low which may contribute to poor adoption. This suggests 

that farming is considered source of livelihood that does not require high level 

of education. 

 However, according to Ndiema (2002) education is a significant factor in 

facilitating awareness and adoption of new or improved systems. High level of 

education enhances understanding of instructions given and also improves 

farmer’s level of participation in farming activities. 

The results of this study further revealed that, 10% of the respondents has farms 

which are less than 1 hectare. While 82% of the respondents had 1-2 hectares. 

And about 8% had 3-4 hectares. None of the respondents has more than 5 

hectares. 

These results suggest that most farmers in the study area are small scale farmers 

with majority having 1-2 hectares of land. Findings by Simtowe et al., (2012) 

revealed a significant relationship between farm size and adoption of improved 

technologies and stated that there was a positive correlation between farm size 

and adoption of improved technologies. Farmers with large farms are more 

likely to adopt improved storage technologies since having larger farms 

strengthens farmer’s capacity to produce more, which makes them interested in 

preserving their produce from deterioration. 
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Table 1: Socio-economic Characteristics of Respondents 

   Variables                                  Frequency  Percentage 

 

Gender 

Male          55     91.6 

Female           5                              8.4 

Total          60                              100 

 

Age 

20-29                                              6                              10 

30-39                                           10                           16.6 

40-49                                            25                         41.6 

50-59                                              15                     25 

60 and above                     4   6.8 

Total          60    100 

 

Number of dependents 

1-5                             18   30 

6-10     36   60 

More than 10    6   10 

Total     60   100 

 

Formal education 

Primary School   25   41.6 

Secondary school   10   16.6 

Tertiary    6   10 

Quranic    15   25 

No formal education   4   6.8 

Total                 60   100 

 

Farm size (ha) 

Less than 1    6   10 

1-2      49   82 

3-4      5   8 

Total     60   100 

Source: Field work (2019) 
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Storage Technology Use by Respondents 

Table 2 indicated that out of the 60 respondents who participated in the study, 

23.5% reported using traditional granary, 53.5% reported using hermetic 

storage for cowpea.  While 10% reported using improved stores and 13% use 

sacks. None of the respondents is using maize crib. Findings from the study 

revealed that a majority of the farmers still use the traditional systems of storing 

maize.  This is in line with study conducted by KARI (2012) where it was 

reported that most small scale farmers rely on traditional ways of storing their 

produce thus incurring high post-harvest losses. 

 

Table 2: Distribution of Respondents According to storage Technology Use 

Storage Technology                                 Frequency                            Percentage 

Traditional  clay granary   15                                              25 

Hermetic storage       30                                              50 

Improved rumbu/store        6                                                10 

Use of sacks          9                                                15 

Total           60                                              100 

Source: Field work (2019) 

 

Effects of Socio-economic Variables on Adoption of Improved Grain 

Storage Technologies 

The result of logistic regression model is presented in Table 3.  The result shows 

that three of the parameters included in the model were significant at 5% level. 

At this level, all specified variables namely, age, farm size and level of 

education significantly affected the adoption of grain storage technologies. The 

study shows a significant relationship between age and adoption of storage 

technologies. About 73% of the respondents were between the age of 40 and 

above. The regression result shows significant relationship between farmers’ 

age and adoption of grain storage technologies. 

This implies that for farmers that have adopted storage technologies their age 

plays an important role in the adoption of grain storage technologies. This result 

is similar to the findings of Simtowe et al., (2012) where significant relationship 
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between farm size and adoption of improved storage technology was reported. 

Farmers with large farms are more likely to adopt improved storage 

technologies unlike those with small farm sizes since having larger farms 

strengthens farmer’s capacity to produce more, which makes them interested in 

preserving their produce. 

 

Table 3. Logistic Regression Model 

Variable  β                SE                        Sig.                            Expβ 

Gender   -0.7787            0.467                    0.096                          0.459 

Marital Status 0.003                0.220                   0.986                          0.997 

No of dependents 0.047                0.054                   0.388                          0.954 

Major Occupation 0.872                0.521                   0.094                          0.418 

Level of education 0.327                0.157                   0.737*                        1.387 

Age   0.007                 0.034                  0.847*                         1.007 

Farm size                      0.040                0.097                    0.978*                        1.041 

Constant                       0.676                 1.351                    0.591                          2.168 

* Co-efficient significant at 5% 

 

Conclusion and Recommendations 

This study has revealed that majority of farmers in the study area still use 

unimproved storage structures for food grains storage. This tends to indicate 

that the past efforts of extension workers on postharvest grain storage have not 

yet had a significant effect on enhancing the use of improved food grain storage 

in the study area.  Farmers’ level of formal education, age, and farm size 

significantly influences adoption.  

Practical demonstration of the effectiveness of various storage methods should 

be conducted by extension workers by selecting a few farmers for the 

demonstration. Other farmers can be taken there for field days to see and learn 

how useful the technologies are. Efforts to increase household access to credit 

would also promote adoption of improved grain storage technologies. However, 

future research needs to examine the benefits and costs associated with various 
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on-farm storage structures. Knowledge of farmer perceptions about improved 

storage structures might also provide an insight to what extension package 

should be used to disseminate these technologies.  More studies should be 

conducted to find out over time changes in the relationship between farmers 

demographic characteristics and adoption of improved storage technologies. 
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