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Abstract

Maize production is widely grown by smallholder farmers in rural communities of the Gambia. Maize is an important
component of food systems as it provides nutritional security, and income and reduces poverty at the household level. Primary
and secondary data were collected to have a broader knowledge of maize varieties. The sample and sampling method was
non-probability using the random sampling method. A sample size of twenty (20) farmers was randomly selected from a
population of 117 from 5 agricultural districts of the Central River Region/ North. The objective of the study is to bridge the
yield gap of 1.0 to 1.3 tons/ ha to > 5 tons/ ha of maize. The result in Table 1 shows that, out of the 4 varieties Kabamano
obtained the highest yield data of 6,560 kg/ha followed by Obatamba at 5,440kg/ha while the lowest yield was obtained by
early Thai at 3,200kg/ha. The production area was 113 ha with a total production of 340,800kg with an average yield of 3
tons/ha. The implication of the study is to ensure a comprehensive agricultural policy and strategies for better production
and marketing of maize. The study recommends that the government, agricultural projects, the private sector, and CSOs create

incentives, innovations, and agricultural financing for the coherent sustainability of maize production and marketing.

KeyWOI‘dS: Maize, food security, Production, Yield, Rural Communities

Introduction

Maize (Zea mays L) is one of the most versatile emerging
crops having wider adaptability under varied agro-climatic
conditions. Maize as a crop is widely known as queen of
cereals because it has the highest genetic yield potential
among the cereals. The Gambia, agricultural production
entirely depends on rain-fed agriculture that is impactful
on the yields in tandem with climate change related issues
over the years. Smallholder farmers plant low-yielding local
varieties of white maize that takes an average of three (3)
months to mature, leaving them at risk of wilting during the
short and unreliable rainy falls [1]. The government’s priority
is to enhance maize production in the rural communities by
securing food, nutrition, and income security for smallholder
farmers. Food security exists when all people, at all times,
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have physical, social and economic access to sufficient, safe
and nutritious food, which meets their dietary needs and food
preferences for an active and healthy life [2]. The implication
of using highly improved maize seeds in the food systems
of rural communities ensuring that smallholders would
attain food and nutritional security at all times of the year.
In The Gambia, four agro-ecological zones are distinguish
such as Sahelian, Sudano-Sahelian, Sudanian and Guinean
respectively. The Sudanian-Guinean Zone lies within the 900
to 1,200 mm rainfall and the principal crops cultivated in
this zone are early millet, groundnut, rice, maize, vegetable,
cowpea and sesame. The highly variable agro ecological
zones in the region makes it suitable production for varieties
of crops. The number of food crops cultivated by smallholder
farmers with economic, social, and nutritional importance
varying from one agro ecological zone to another zone [3].
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In terms of soil conditions, maize requires well-drained soils
with a good supply of nutrients and moisture. However, it
cannot withstand even a slight degree of waterlogging and
its physiology can seize because of water shortage. The
preferred soil for maize production should also be deep,
well aerated with moderate pH of 5.5-6.5, and rich in organic
matter. In a normal field situation, land preparation for maize
production usually starts after first precipitation, tillage and
crop establishment is the key for achieving the optimum
plant stand that is the main driver of the crop yield [3,4].

Primarily, the crop establishment is a series of events
seeding, germination, emergence and final establishment
that depends on interactions of seed, depth, soil moisture,
and sowing. The method of planting plays a vital role for
better establishment of crop under a set of growing situation
or conditions. The smallholder farmers usually use draught
animals and simple locally available farm implements to
plough the soil to improve on soil structure, texture, and
aeration when the moisture regime is adequate for sowing
[5]. However, the use of tractors for ploughing is minimal
due to unavailability of tractors and high cost of ploughing
services that result to the use of seeders and sine hoes for
land preparation and management by smallholder farmers.
Importantly, for smallholder farmers to attain food security
the value chain development as a policy direction for
sustainability [6]. There are several varieties of maize grown
for human consumption: sweet corn, pearl corn, dent corn,
floury corn and glass corn, usually use as fodder for livestock
and immature cob is widely consumed either boiled or
roasted. Their postharvest handling is poor, leading to high
wastage and a low-quality product. Furthermore, maize
can be processed or transformed into different locally food
recipes such as pan-cake, couscous, porridge and mbahal
to add-value in to finish product to propel the income of
smallholder farmers especially women processors [7]. The
value-chain would solve the problem of market by facilitating
the linkages between producer associations, processors,
storage houses, marketers and transporters.

The yield potentials of these crop varieties are 8.9tons/
ha, 8.5-12tons/ha and 8 tons/ha for kosamaya, Kabamano,
Swanl and Early Thai respectively. These new maize
varieties addresses challenges such as drought, diseases, and
the effects of climate change and its short cycle contributes
to early maturity, enhancing resilience to varying climatic
conditions. The Kabamano is high yielding maize variety has
the potential to generate a remarkable 50-110% increase
in yields compared to traditional maize varieties normally
used by smallholder farmers [8]. An open-pollinated variety,
Obatamba released in 1992, as oldest variety in the maize
market and was liken by farmers because of its attributes
[9]. The smallholder farmers have not only improved
their income, but also gained better financial muscles and
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resilience while contributing to food self-sufficiency in
the rural communities. The improved seeds supplied to
smallholder farmers are Komasaya, Obatamba, Early Thai,
and Swan to boost the yield of farmers. Notably, the maize
varieties have a production cycle of 85 days for Obatamba,
Swan, and Early Thai while Kabamano has production
cycle of 80-100 days respectively. With the right cultivation
techniques, the new varieties can yield up to eight (8) tons/
ha compared to average yield of 1.0 to 1.3 tons/ha for local
maize varieties. Therefore, the objective of the study is to
bridge the yield gap of 1.0 to 1.3tons/ ha to >8 tons/ ha by
smallholder farmers respectively. Importantly, the Gambia
Inclusive and Resilient Agricultural Value Chain project is
doing very well is providing enough substantial motivation
for farmers’ involvement in the production of maize which
has again its chain value in many forms. One is that it is
making it possible for more and more people to go into
alternative agricultural productions such as poultry.

Materials and Method

The research trial conducted in Central River Region/
north, which is predominantly for maize production by
smallholder farmers. The data collection method was both
primary and secondary information for broader knowledge
on maize production. The sample and sampling method
was nonprobability-sampling. A sample size of twenty (20)
farmers randomly selected from a population of one hundred
and seventeen (117) farmers from five (5) districts of Central
River Region/ north. A sample of four (4) improved maize
varieties supplied to male and female smallholders’ farmers
in the rural communities. The improved maize varieties were
Obatamba, Kabamano F1, Komasaya, Swan and Early Thai on
a conducted trial of 0.5 to 1.0 /ha block respectively. The data
collected fromtheresearchworkanalyzed using the Statistical
Package of Social Sciences (SPSS) and interpretation of the
results using descriptive statistics (Figures 1-4).

Figure 1: Obatamba variety.
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Figure 2: Kabamano.

Figure 3: Komasaya variety.
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Figure 4: Swan Variety.

Results and Discussion

In social research, data collection, analysis and
interpretation of results is paramount to make meaningful
decision from the reliable data collected from the research
work. The production and marketing of maize is gaining
momentum in the farming communities as it provides
nutritional security and income for smallholder farmers
[10]. The result in Table 1, shows that, out of four (4)
varieties Kabamano obtained the highest yield data of 6,560
kg/ha followed by Obatamba of 5,440kg/ha while the lowest
yield was obtained by Early Thai of 3,200kg/ha. Importantly,
the improved varieties obtained an average yield of 3 tons/
ha against the national average yield of 1.0 to 1.3tons /ha.
According to Falola, et al. [11] to enhance the yield of maize
would entirely depend on the use of improved varieties,
synthetic fertilizer. Organic fertilizer and application of best
agronomy practices.

. Gender Wet Kept Dry Yield/ha | Yield/ha | Average yield
Crop Variety . . .
M F Weight weight weight (kg) (tons) tons/ha
Swan 1 1 0 12 5 4 3,840 3.8
] Early Thai 1 0 10 5 4 3,200 3.2 3
Maize
Obatamba 1 0 17 5 4 5,440 5.4
Kabamano 1 0 20 5 4.1 6,560 6.5

Table 1: Shows yield data of Niani District.

The cultivation of improved maize seeds in the rural
communities really contributes significantly to the socio-
economic development for the attainment of food security
and income by smallholder farmers. In Table 2, the results
show that, the Swan varieties registered below the average
yield tons/ha of 3 tons/ha of 2.5 and 2.1 respectively.
In comparison, the Obatamba varieties in Niani district

performed extremely had better than the Obatamba variety
of Lower Saloum District of 5.4 tons/ha and 2.1 tons/ha
respectively. The implication of the research findings of
different yields/ha of Obatamba variety means that districts
have different agro-ecologies suitable for maize production
[12]. This will be because of inaccessibility of farm inputs,
poor agronomic practices, untimely weeding and late
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planting by smallholder farmers. The small-scale farmers
report average yields of 1.25 tons per hectare against a
potential of 7 tons per hectare associated to weed infestation,
insect pest attacks of fall army worm, insufficient fertilizer
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and selection of cultivars that are unsuitable for a given set
of environmental conditions are the main constraints of
increasing maize productivity [13].

Crop Variety Gender Wet Weight Kept Dry Yield/ha | Yield/ha Average yield
M F weight weight (kg) (tons) tons/ha
Swan 1 1 0 28 5 3.4 7,616 7.6
) Swan 2 1 0 16 5 2 2,560 2.5 3
Maize
Obatamba 0 1 13 5 2.1 2,184 2.1
Komasaya 1 0 26 5 3.6 7,488 7.4

Table 2: Shows yield data of Lower Saloum District.

The smallholder farmers primarily cultivate maize in
the rural communities of Central River Region North on
subsistence purposes mainly for family consumptions.
Furthermore, in the Gambia, women vendors usually sold
roasted maize at road site and streets as source of income
to improve on their lives and livelihood. In Table 3, the result
shows that, Obatamba maize variety registered 3.5 tons/ha

while Early Thai and Swan scored 2.4tons/ha respectively.
Maize production is an important component of food and
nutritional security, income and poverty reduction in the
rural communities of the Gambia [14]. Importantly, all the
cultivars obtained > than national average yield of 1.0 to 1.3
tons/ha of maize.

. Gender Wet Kept Dry Yield/ha | Yield/ha | Average yield
Crop Variety Weight ioht ioht tons/h
M F eig weig weig (kg) (tons) ons/ha
Swan 2 1 0 7.5 5 4 2,400 2.4
) Early Thai 0 1 6.7 5 2 2,560 2.5 3
Maize
Obatamba 1 0 11 5 4 3,520 3.5
Kabamano 1 0 7.5 5 4 2,400 2.4

Table 3: Shows yield data of Upper Saloum District.

The persistent concentration of maize production from
the back yard to outer fields propelled by the dissemination
of new agricultural technologies to smallholder farmers
in Central River Region North. In Table 4, the result shows
that, Swan 2 variety registered far fetch yields of 7.4 tons/
ha followed by Kabamano of 6.5 tons/ha and the lowest
score was Obatamba of 3.2tons/ha. Among the South African
population, white maize is the staple food, whereas yellow

maize is used primarily for animal feed. According to Prasanna,
et al. [15] report that yields are between 1.8 and 3.5 tons per
hectare in small-scale farm. Participatory approaches made
significant contributions to agricultural technology transfer
and generation. Farmer participatory research programs
encourage resource poor farmers to use higher yielding maize
varieties to attain food self-sufficiency [16].

Gender Yield/ha | Yield/ha i
Crop | Variety Wet Weight | Kept weight D.r };u / / Average ﬁleld tons/
M | F welg (kg) (tons) a
Swan 2 1 0 12 5 3.6 7,488 7.4
) Early Thai 1 0 20 5 2.4 3,840 3.8
Maize
Obatamba 1 0 16 5 2.5 3,200 3.2 3
Kabamano 1 0 26 5 3.6 6,560 6.5

Table 4: Shows yield data of Nianija District.
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In the food systems of the Gambia maize production
dominated by male against their female counter parts, in
contrast women farmers mainly dominate rice production.
The result in Table 5, shows that, Obatamba registered 5.4
tons/ha while the least score was 0.96 tons/ha respectively.
However, the low yield of Early Thai of 0.96 tons/ha was as
a result of late planting, erratic rainfall, inadequate fertilizer,
and late application of best agronomy practices. According to
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Souleymane, et al. [17] women tend to be more of marketers
than maize growers but most of the times women are the
principal managers of the market economy. Maize is one
of the major cereal crops that serves as essential food for
human consumption and feed value for livestock production
[18,19].

. Gender . . . Yield/ha | Yield/ha .
Crop | Variety Wet Weight | Kept weight | Dry weight Average yield tons/ha
M | F (kg) (tons)
Swan 2 110 6 5 4 1,920 1.9
) Early Thai | 0 1 11 5 4.3 5,504 5.5
Maize
Obatamba | 1 |0 16 5 5,440 5.4 3
EarlyThai | 1 | 0 4 5 960 0.96

Table 5: Shows the yield data of Sami District.

Conclusion and Recommendations

The agricultural sector play a crucial role in the socio-
economic development of smallholder farmers in the
rural communities. The agricultural food systems has key
pillars of production in which maize production is one of
the key components as it enhances food and nutritional
security as well as income security for smallholder farmers.
Importantly, the supply of improved maize varieties and its
adoption by smallholder farmers enhances the yield gap
of maize in the rural communities of Central River Region/
North. Furthermore, adoption of improved maize varieties
in the study region vary widely among small scale farmers
due to socio-economic factors, including inadequate access
to farm inputs, credit, poor agronomic management, low
fertilizer application, and untimely weeding, late planting,
and poor market access for smallholder farmers. Notably, the
use of improved maize varieties by smallholder farmers in
tandem with the application of fertilizer and good agronomy
practices would open the floodgates for the attainment of
food security in rural communities. The maize variety of
Kabamano, Komasaya, and Swan are yellow varieties except
Obatamba, which white maize.

The implication of yellow maize preferred by household
isbecause of its taste for human consumption and suitable for
poultry feed while that of white maize is preferred because
of its high grit of flour content not the taste. Furthermore,
farmers plant low-yielding local varieties of white maize
that take 120 days to mature, leaving them at risk of
drought during the short and unreliable rainy season. In the
Gambia, yellow maize is widely grown while few pockets
of smallholder farmers grow white maize especially in the
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Upper River Region of the Gambia. The smallholder farmers
should adopt and practice best agricultural technologies and
create ample time for maize production as major source of
their livelihood. Access to finance or credit by smallholder
farmers in the study area would enhance their productivity
and income. In conclusion, the government needs to conduct
comprehensive review of agricultural policy and strategy
that will correct the imbalance of access to farm inputs and
finance by smallholder farmers. The author also recommends
the government to provide fertilizer and seed support on
timely basis before the start of raining season.
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