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ABSTRACT

In Nigeria, well over 30% of maize produced yearly is lost in storage due to improper drying

methods and postharvest practices by rural farmers. Also, income of rural farmers over the years
have been a great concern to the economy. This study analyzed the profitability of maize farmers
in Odeda local government area with the use of modern fabricated solar dryer (MFSD). A total of
105 randomly sampled maize farmers from two villages in the local government were
interviewed using semi-structured questionnaire. Descriptive statistics was used to analyze the
socioeconomic characteristics of the respondents and their drying methods while budgetary
analysis was used to estimate the profitability of maize. Results showed that majority of the
farmers were young-males, with no formal education and had above 30 years of experience in
maize farming. The major problems identified amongst the farmers was lack of credit facilities,
lack of working capital (assets like land) and lack of skills (education). The result of profitability
analysis of maize from the two major farms after the use of the fabricated dryer revealed a profit
margin of 100%. Recommendation for this study is that farmers should be encouraged to
invest more and increase their input in agriculture so as to improve their output by the use of
modern dryer. Also, the government should give concessions to the rural farmers in various
aspects which include provision of credit facilities and infrastructures. The use of the MFSD
drying method by rural maize farmers reduced post-harvest losses by 65% irrespective of variety,
and significantly boosted the farmer’s profit margin.
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INTRODUCTION

Agriculture in Nigeria is dominated by small-scale farmers who are engaged in the
production of the bulk of food requirements of the country (Oladebo, 2004; Girei et al.,
2018). Smallholder farmers are regarded as people with landholdings of less than 10
hectares. They make up about 80% of Nigeria’s farming population and are responsible
for 80% — 90% of food production in Nigeria but they are the poorest groups in the
country (Mgbenka and Mbah, 2016). These smallholder farmers though individually look
insignificant but collectively form an important foundation upon which the Nigerian
Agriculture rests (Ibitola et al., 2019). High attention is now been paid to rural farmers
income by some scholars (Corral and Reardon, 2001)

Maize (Zea mays L.) is from the family Poaceae and is an annual cereal crop that is
consumed and cultivated globally (Tajamul et al., 2016). Maize is a staple crop for
billions across the globe including Afica, Latin America and Asia (Yaouba et al., 2012;
FAOSTAT 2018). It has a variety of uses, it provides food for humans and animals and
equally useful in industrial application as raw materials (FAO, 2017) and is referred to as
the cereal of the future because of its nutritional value and utilization of its products
and by-products (Suleiman et. al., 2013). The demand for maize has been estimated to
increase by 50%, from 558 million metric tons in 1995 to 837 million metric tons in 2020
(Martinez et al., 2011).

Maize grains are high value crop which can be colonized by fungi under favorable
conditions thus leading to food spoilage by aflatoxins (Alshannaq and Yu, 2017).
Aflatoxins are produced by fungi belonging to Aspergillus section Flavi (Frisvad et al.,
2019). They are highly toxic and carcinogenic compounds that negatively impact the
health of both humans and livestock (Bryden 2012; Alshannaq and Yu, 2017). Fungal
growth in maize is facilitated by hot and humid conditions (Egal et al., 2005) resulting in
color change, decrease in nutritional values, and reduction of overall quality and
guantity of the maize (Alshannaqg and Yu, 2017). Inability to dry agricultural produce to
safe moisture level is the primary cause of post-harvest loss and toxicity. In addition,
lack of appropriate preservation, storage systems and mycotoxin contaminations also
cause considerable losses, thus reducing the food supply significantly (Warburton and
Williams, 2014).

Akhtaruzzaman et. al., (2017) posited that sun drying (natural air drying) is the most
common form of drying in many countries, particularly where the open-air temperature
reaches 30 °C or higher. Natural air drying is a method used to dry maize by passing
unheated (natural) air through the grain mass until its moisture content reaches
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equilibrium moisture content (EMC). Sun drying, a traditional and old method of drying
grain on mud or concrete floors is an inexpensive, easily manageable and the most
widespread method of food preservation in African countries due to solar irradiance
being very high and abundant all through the year (Ullah et. al., 2010). However, there
are drawbacks relating to the traditional method of drying, including unfavorable
weather conditions during harvesting and drying period leading to microbial
proliferation, non-uniform drying leading to crop deterioration, insect infestation,
contamination, attack by birds and domestic animals, poorer quality of food, labour and

time intensive system (Oyekale et al., 2012; Akhtaruzzaman et. al., 2017).

Proper drying of grain is necessary to reduce the growth of aflatoxigenic fungi and toxins
development (Bradford et al., 2018). Furthermore, serious drying problems occur
especially in humid tropical regions where some crops have to be dried during the rainy
season. Hence, to boost food security and availability of high-quality marketable
products in the country, the provision of an efficient drying method to reduce or
eliminate post-harvest losses of agricultural produce, especially due to microbial

contamination and degradation, is of importance.

Therefore, to reduce the losses associated with traditional method of drying maize, this
study analyzed the profit margin of the maize farmers before and after the use of the
modern fabricated solar dryer.

METHODS

The study was carried out at the Federal University of Agriculture Abeokuta, Nigeria and
Odeda Local government area in Ogun State, Nigeria. Simple random sampling
technique was used to select 105 farmers from two purposively selected villages (Baba
pupa and Mogan) in the local government due to high production of maize. An interview
schedule was used to collect data from the respondents and data were analyzed using
descriptive statistics and budgetary analysis. Two varieties of freshly harvested maize
samples P4063W and P4226 were collected from the two villages and (hybrid) variety
P3966W was collected from Federal University of Agriculture (FUNAAB) Farm. Samples
were collected at two (dry and wet) seasons of the year and on-site participatory
approach was used to carry out trial experiment on the farms. Three packaging
materials (plastic container, jute and polythene bag) were locally purchased at Adatan
market Abeokuta and sterilized with (10%) sodium hypochloride solution prior to usage.
Modern solar dryer was fabricated using 24 volts 80 watts solar panels, 200AH solar

deep cycle batteries, 20 Amp solar charger controllers, energy saving fan and heater.
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Descriptive statistics: this involved the use of frequency, percentages and tables to

describe the socioeconomic characteristics of maize farmers in the study area.

Budgetary Analysis: was used to determine the profit to maize production in the study

area.
n=TR -TC Eq. 1
Where 1 = Profit (N)
TR = Total Revenue (N) given as Py.Y Eq. 2
Where Py = price/unit of maize
Y = maize output (kg)
Total cost (TC)=  TFC+ TVC Eq. 3
Where;
TFC = Total fixed cost
TVC = Total variable cost
Gross Profit (GP) = TR-TVC Eq.4
Net Profit (NP) = GP — TFC Eq.5
RESULTS
Table 1: Socioeconomic Characteristics of Maize Farmers
_Varieties Category Frequency Percentage (%)
Age (Years)
15-40 Young Workers 87 82.86
41 above Elderly Workers 18 17.14
Gender Male 93 88.57
Female 12 11.43
Education Tertiary Education 10 9.5
Sec. Education 21 20
Pry Education 44 41.9
No formal Education 30 57
Farming Experience 1-10 6 5.71
(years) 11-20 21 20.00
21-30 17 16.19
31 and Above 61 58.10
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Sciences, 3(1), 284-294



Oni, E.O., Fapojuwo, O.E., Kareem, I.A., Badmos, A.O., Adeleye, T.M. & Oluwafemi, F.

Major sources of finance Personal Savings 94
LG/State Loan 2
Cooperative Loan 6
Bank Loan -
Inheritance 3
Farm Size (Ha) <1 hectares 53
2-5 hectares 37
> 5 hectares 15
Storage Time of maize >1 year 102
Above 2years 3
Drying methods used Open air drying 94
Others 11
Storage methods Barns 61
Used for grains Jute bag 21
others 17

89.5
1.9
5.7

2.86
50.48
35.24
14.29
97.14
2.86
89.5
10.48
58.10
20.0
16.19

Table 2: Farmers’ revenue before and after the use of the modern fabricated solar drying method

Questions

Baba Pupa village @ Mogan village Farm
Farm 1 2

Total revenue from farming activities/annum

Traditional drying used before the solar dryer

Maize quantity stored before the use of solar

dryer and the unit price (kg/N)

Maize quantity stored after the use of solar

dryer and the unit price (kg/N)

Revenue from sales of stored maize before the

use of solar dryer (N)

Revenue from sales of stored maize after the use

of solar dryer (N)

Quantity of maize loss before the use of the

solar dryer (kg)

Quantity of maize loss after the use of solar

dryer (kg)

756,330 1,401,225

Open air drying Open air drying

5000/220 12,000/220
10,200/ 220 20,000/220
1,100,000 2,640,000
2,244,000 4,400,000
600 720

120 134
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Table 3: Result of Profitability Analysis of maize in Baba Pupa and Mogan village

Variable Farm 1 Farm 2
Total Revenue 2,24,000 4,400,000
Total fixed cost 115, 000 168,000
Total variable cost 087,000 102,650
Total cost 202,000 270,560
Net Profit 2,042,000 4,129,350
Gross profit 2,157,000 4,297,350

DISCUSSION

Respondents’ Socioeconomic Characteristics

Majority (82.8%) of the farmers are matured and 17.1% are old and aged (Table 1). This
implies that majority of the maize farmers are still agile, experienced and in their
productive period. Farming is a noble profession but in different part of Nigeria, it is
perceived as profession for the poor, aged and uneducated in the society. This
perception may have contributed to discouraging the youth who were highly educated

and skilled from the profession as seen in this study.

Majority (88.6%) of the respondents were male as shown in table 1 This indicated that
farming activities are still dominated by male farmers. This may be due to the tedious
and rigorous nature of farming activities coupled with the prevalent insecurity situation
that makes female more vulnerable. Traditionally, farming in Africa and in Nigeria has
been regarded as a male activity and this may have contributed to the low number of
females that participate in maize farming in the study area. Adjei-Nsiah et al. (2007)
suggested that women refrain from maize farming due to fear of produce failure

especially during drought, lack of capital and labour and poor access to land.

Less than half (41.9%) of the respondents have primary school education and 28.6% had
no formal education while 20.0% had secondary school education. This implies that
most of the farmers have low level of education which can impact negatively on their
use of modern drying technology. Most (58.1%) of the respondents had over 30years
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farming experience. Despite the fact that they have low level of formal education, they
are quite experienced in maize farming. Agyare et al. (2014) observed a similar trend
among maize farmers in Ashanti and Brong Ahafo Regions of Ghana. Majority (89.5%) of
the farmers depended on their personal saving in financing their maize farming activity
while 5.7% used cooperative loan from their farmers’ association. Half (50.5%) of the
farmers had farm size less than 1 hectare while 35.2% had between 2- 5ha. This implies
that the accessibility to land usage is poor and it implies majority of them are small scale
farmers. Majority (97.1%) of the maize farmers store their maize for over one year and
89.5% use open airdrying method while 10.5% used other methods to dry their maize
(Table 1).

Farmers’ Profitability Analysis

The profitability analysis carried out in the two farms where solar dryer was compared
to traditional open airdrying technique revealed that higher quantity of maize (10,200kg
and 20,000kg for farm 1 and 2 respectively) were stored after the use of solar drier in
both farms (Table 2). Thus, this showed that solar dryer is more efficient. This further
translated to higher yield in both farms with lower post-harvest losses (120kg and 134kg
for farm 1 and 2 respectively) and higher profit (&2,042,000.00 and #4,129,350.00 for
farm 1 and 2 respectively) as shown in Table 3. The high profit margin and yield is due to
the ability of the solar dryer to efficiently dry the maize and maintain its quality.
Maintenance of high-quality maize during storage require proper drying and prevent
micro-organisms growth and insects (Oyekale et al., 2012). According to Campbell et al.,
(2004), the current estimates of the cost of grain loss due to insect and microorganism
damage of grain stored in developing countries each year ranged from $500 million to
S1 billion (Suleiman et al., 2013). However proper drying and storage could help prevent

insect and microorganism damage leading to post harvest loss.
Drying methods and maize yield

Togrul and Pehlivan (2004), attributed majority of post-harvest losses and aflatoxin
contamination in maize to improper and/or inefficient drying. According to Bewley et
al., (2013) seed quality is at greatest risk at high moisture content during storage. This is
because storage of maize at high moisture contents (>15%) lead into low germination
percentage, dry matter losses (up to 35%) as well as fungal growth and mycotoxin
contamination (Afzal et al., 2017). Drying of the maize varieties with modern fabricated
solar dryer was the most effective as it took a short time to dry to 10% safe moisture
content. Therefore, the earlier a seed can reach safe moisture content for storage the
better. Good seed moisture content is essential for seed storage as it increases shelf life
and reduces contamination by storage fungi (Bradford et al., 2018). As shown in this
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study, modern fabricated solar dryer dried the maize earlier due to maintenance of
fairly constant high temperature (up to 450C) over time leading to reduced moisture
content unlike the open-air drying method which has a greater fluctuation of
temperature (less than 400C) over time during wet seasons. According to Tiwari (2016)
uneven exposure of grains to constant temperature over time is one of the many
disadvantages of using open air-drying technique.

However, effectiveness of the MFSD is dependent on weather but may not necessarily
limit its usage during rainy periods, cloudy weather conditions and at night. This finding
agrees with the work of (Akowuah, et al., 2018). Open-air drying is usually a difficult
maize drying technique during rainy seasons (Buchinger and Weiss, 2002). Akowuah, et
al., (2018) equally reported that open air drying can take up to 10 days before safe

storage moisture content is achieved.

CONCLUSION

This study was able to ascertain that modern fabricated solar drying techniques of maize
reduce moisture content of maize faster and cause considerable reduction in the
drying time and with a significant improvement of the maize product quality and income
yield compared to other technique.
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