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A study on the determinants of bell pepper production was carried out in
Niger, based on surveys of 338 producers in 6 regions of the country. The aim
was to identify and understand the factors influencing production of this
crop. Farmer’s family sizes ranged from 1 to 52, with an average of 12 people.
The producers average age of 43 years. Average plot size varies between
0.0015 ha and 8 ha. Almost all farmers are men, and a large proportion of
producers in rural areas have no access to formal education. Three cropping
systems (monoculture, intercropping and rotation) are practiced. Community
seeds are the main source of this input at 67.66%. Soil preparation is
rudimentary (81.01%), with two types of seeding preponderated: broadcast
(50.15%) and row (49.85%). Furrow irrigation is the most widely traditional
technique used at 89.91%. Most bell pepper growers combine mineral and
organic fertilization. Harvests are mainly done by hand (98%) and are

intended by 48.7% for fresh sale and 51.3% for drying.
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INTRODUCTION

Bell pepper is a source of potassium, phosphorus,
calcium, vitamins A, C, E, B1, polyphenols, carotenoids,
sugar, and has a high content of antioxidants such as
capsaicin and capsanthin (Lozano-Fernandez et al,
2018). Belonging to the Solanaceae family and native to
South and Central America (Janaki et al., 2016), bell
pepper was introduced to Europe by Christopher
Columbus in the 15th century, and then spread to Africa
through the spice trade routes. Owing, no doubt, to a long
history of cultivation, selection, and to the popularity of
this crop, significant genetic variability and crop
management practices have developed (Nahak et al.,
2018). In Niger, bell pepper is among the most widely
grown vegetable crops due to its profitability
(Souleymane, 2023). The crop is cultivated in all regions.
As in most developing countries, the agricultural sector
employs a significant share of the rural workforce in this
Sahelian country (Ali et al., 2016), where various factors
These

determinants play an important role in local agricultural

may influence agricultural  production.
dynamics (Ibitola et al., 2019; Kakar et al., 2016). Thus,
bell pepper production in Niger takes place under
irrigated agriculture within an environment characterized
by major climatic constraints. This crop, now rooted in
the country’s agricultural tradition, is shaped by local
determinants and agricultural dynamics that ensure its
sustainability and profitability. It is therefore essential to
identify the factors influencing bell pepper production,
particularly in a context marked by poverty and scarce
production resources (Sanouna et al., 2020). Identifying
and understanding the determinants of bell pepper
production could support the implementation or
adaptation of appropriate policies that can increase crop
productivity as well as local, and even national, economic
development. The objective of this study is to identify and
understand the determinants of bell pepper production in

Niger.

MATERIALS AND METHODS

An agroecological zoning exercise was carried out to
identify the country regions exhibiting a diversity of bell
pepper varieties or accessions. A survey was then
conducted in the six regions, namely: Diffa, Zinder,

Maradi, Tahoua, Dosso, and Tillaberi (Fig. 1). In each

region, department (within region), and commune
(within department), interviews were held with local
authorities in order to identify the main bell pepper
production sites. To determine the number of villages
and producers to be surveyed, a systematic sampling (SS)
approach was implemented. This method consisted of
randomly selecting a first village or production site and
then, after consulting with local officials, choosing every
k-th village or site according to a sampling interval
defined by the formula k = N/n, where N represents the
total population (number of producers per village and
commune) and n the sample size. A random number r
between 1 and k was selected, and the final sample was
constructed following the sequence {r, r+k, r+2k, ...,
r+nk}. A participatory approach was also adopted to

gather knowledge on local bell pepper varieties.

For field data collection, ethnobotanical surveys were
carried out to document traditional knowledge on bell
pepper varieties. In total, 338 producers were
individually interviewed using questionnaires, and 18
focus group discussions were organized across the
country. Responses were recorded using KoboToolbox,
while data analysis was performed with R software

version 4.4.1.

A

—
Fig. 1. Communities surveyed and data collected on

pepper cultivation in Niger

RESULTS

Characteristics of bell pepper farms

The age of bell pepper producers ranges from 18 to 75
years, with an average of 43 years and a standard
deviation of 11. Sixty-six percent (66%) of producers are

between 32 and 54 years old. Ninety-five percent (95%)

38 Maiga et al.

Int. J. Agron. Agri. Res.


https://innspub.net/

International Journal of Agronomy and Agricultural Research
ISSN: 2223-7054 (Print); 2225-3610 (Online) | IJAAR |

Vol. 27, Issue: 5, p. 37-45, 2025
Website: https://innspub.net

of producers fall within the age range of 21 to 65 years
(Table 1), and 40% are under 40 years old. Thus, only
2.5% of producers are under 21 years old and 2.5% are
over 65 years old. Twenty-two percent (22%) of farmers
are young (18 to 35 years), and 65% are between 18 and
45 years old. Producers aged up to 55 years represent an
overwhelming majority (85.67%). Forty-two percent
(42.69%) of producers are between 35 and 45 years old.

Table 1. Characteristics of agricultural holdings

The number of people supported by each bell pepper
farmer ranges from 1 to 52, with an average of 12 people
and a standard deviation of 6. Thus, 66% of farms support
between 6 and 18 people, while 17% support fewer than 6
people. Likewise, in 17% of farms, the number of
dependents exceeds 18 people. However, the average plot
size remains small, ranging from 0.0015 ha (around the

Goudoumaria depressions) to 8 ha per farmer.

Characteristics of operators Mean Standard deviation Max Min
Age 42,73 11,18 75 18
Household sizes 11,91 6,17 52 1
Plot size (ha) 1,105 1,03 8 0,0015
Age range Bellow 35 35-45 years 46-55years 56-65 years 66-75 years
Number 74 143 70 36 12
Frequencies (%) 22,09 42,69 20,90 10,75 3,58
Cumulative frequencies (%) 22,09 64,78 85,67 96,42 100
Table 2. Characteristics of pepper farmers
Population characteristics Number Percentage (%)
Gender Male 330 97,6

Female 8 2,4
Marital status Single 3 0,9

Divorced 2 0,6

Widowed 2 0,6

Married 331 97,9
Level of education None 28 8,3

Quranic 184 54,4

Quranic + Primary/Secondary 71 21,0

Primary 18 5,3

Secondary 23 6,8

Higher 2 0,6
Primary occupation Farmer 338 100
Secondary occupation Commerce 58 17,2

Livestock farming 50 14,8

Fishing 4 1,2

IAgrodealer 3 0,9

Transporters 3 0,9

Entertainer 2 0,6

Laborer 1 0,3

The overwhelming majority of bell pepper farmers are
men, accounting for 97.6% of the population,
compared with only 2.4% women. Among them, 97.9%
are married, while single, divorced, and widowed
individuals represent 2%. A large proportion of
producers in the rural areas covered by this study do
not have access to formal education. Indeed, only 8.3%
are literate, and 54.40% have received exclusively
Quranic education (Table 2). However, a small
minority of farmers have completed higher education
(0.6%). All producers have agriculture as their main

activity. In addition to agriculture, 35.90% have a

secondary activity, of whom 17.2% engage in trade,

14.8% in livestock rearing, and 1.2% in fishing.

Bell pepper cropping systems

Three cropping systems are practiced by farmers in the
bell pepper production zone in Niger. These include
monocropping, intercropping, and crop rotation.
Monocropping is a common practice in bell pepper
production areas in Niger. It consists of growing the
same crop exclusively on the same plot for several
years, seasons, or cycles. It is practiced by 88.43% of

bell pepper producers (Table 3).
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Table 3. Pepper cultivation systems in the areas surveyed in Niger

Number Frequencies (%)
Cultivation system Monoculture 298 88,43
Intercropping 32 9,50
Rotation 7 2,08
Seeds Community 228 67,66
Formal system 9 2,67
Soil preparation By hand 273 81,01
lAnimal-drawn plow 57 16,91
Tractor 7 2,08
Sowing method In rows 168 49,85
Broadcast 169 50,15
Table 4. Peasant irrigation methods
Number Frequencies (%)
Irrigation system Irrigated 162 48,21
Receding water 164 48,81
Both 10 2,08
Irrigation water source Surface water 85 25,22
Groundwater 227 67,36
Both 25 7,42
Water availability Insufficient 144 42,73
Sufficient 191 56,68
Irrigation equipment Motor pump 320 94,96
Bucket and rope 12 3,56
Irrigation water application [Surface 11 3,26
method Furrow 303 89,01
Sprinkler 21 6,23

In addition to monocropping, 9.50% of farmers intercrop
bell pepper with other crops. This practice involves
cultivating bell pepper together with other species on the
same plot to maximize the use of available resources,
reduce certain risks, and improve soil fertility. Only
2.08% of producers practice crop rotation. These farmers
alternate bell pepper with other crops on the same plot

(rotation), generally over a few cycles or seasons.

Community seed systems, used by 67.66% of farmers,
constitute the main source of seed supply. The formal
seed system is represented by only 2% of producers. Soil
preparation remains rudimentary and is carried out
manually by 81.01% of farmers, compared with 16.91%
who use animal-drawn plows. Two sowing methods
predominate: broadcasting (50.15%) and line sowing
(49-85%)

Farmers’ irrigation practices

Two water supply systems coexist in bell pepper
cultivation: the irrigated system and the recession-based
system. These two systems are practiced in nearly equal
proportions by producers. In regions of the country

where surface water is insufficient or seasonal, the use of

groundwater for bell pepper irrigation proves to be an
important alternative. Surface water (ponds, marshes,
reservoirs, rivers, lakes, the Niger River) is used by
25.22% of farmers (Table 4). In contrast, 67.36% of

producers rely on groundwater.

In a context of water scarcity and climatic variability in
Niger, some bell pepper producers (7%) have opted for
the combined use of surface water and groundwater for
irrigation in order to optimize water resources. However,
the water needs of bell pepper crops are not always met
for 42.73% of farmers, who consider the available
irrigation water insufficient, compared with 56.68% who
are able to access and use enough irrigation water

throughout the crop’s growing cycle.

Irrigation of bell pepper using a motor pump is a widely
used method across all regions of the country, practiced
by 94.96% of farmers. This technique is particularly
useful for extracting water from wells, rivers, or
reservoirs for agricultural use. Furrow irrigation is the
most widely used traditional technique for bell pepper
cultivation, with 89.91% of producers using this method,

compared with 6.23% who use sprinkler irrigation.
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Table 5. Irrigation frequencies and equipment used

Once a Twice Thrice 4times/ 5times/  7times/
week a week a week week week week

Total Frequency (%) 29 35 23 6 1 6
Cumulative 29 64 87 93 94 100
frequencies (%)

Motor pump Frequency (%) 28,4 34,4 21,8 5,1 1 5,7
Cumulative 28,4 62,8 84,6 89,7 90,7 96,4
frequencies (%)

Rope + bucket of water  [Frequency (%) 0,6 0,6 1,2 0,9 0,0 0,3
Cumulative 0,6 1,2 2,4 3,3 3,3 3,6
frequencies (%)

Table 6. Type of fertilization practiced by producers
Type of fertilizer/Application time Number Frequencies

Nursery Organic fertilizer 337 100
Organic-mineral fertilizer 170 50,4

Transplanting Mineral fertilizer 225 66,8
Both 107 31,8

Time application At transplanting 18 5,3
One week after transplanting 47 13,9
Two weeks after transplanting 142 42,1
Three weeks after transplanting 15 4,5
Four weeks after transplanting 9 2,7
Flowering-fruiting 42 12,5

Amount of mineral Average 417

fertilizer used (kg) Standard deviation 397,5
Max 2500
Min 50

Irrigation frequency and equipment used

Thirty-five percent (35%) of producers irrigate twice per
week, while 29% irrigate once per week. On average, 23%
of farmers irrigate three times per week. Only 11% of
producers water their plants more than three times per

week, and 64% irrigate fewer than three times per week.

On average, 96.4% of farmers use motor pumps for
irrigation, whereas 3.6% use buckets for water lifting and
irrigation. Among those who use motor pumps, 62.8%
irrigate fewer than three times per week, 21.8% irrigate
three times per week, and 15.4% irrigate more than three

times per week.

Farmers’ fertilization practices for bell pepper: type,

quantity, and timing of application.

Bell pepper fertilization by farmers in Niger relies, on the
one hand, on the use of organic matter (100% in the
nursery, 50.4% after transplanting) derived from local
and natural resources to enrich the soil and improve
yields while reducing costs, and, on the other hand, on

mineral fertilization (66.8% after transplanting). In

addition to these two types of fertilization, a combined
approach that integrates organic matter and mineral
fertilizers is also practiced (31.8% after transplanting).
Thus, in the nursery, 100% of producers use only organic

matter.

The application of manure after transplanting is carried
out directly at transplanting (5.3%), one week after
transplanting (13.9% of producers), two weeks after
transplanting (42.1% of producers), three weeks after
transplanting (4.5% of producers), four weeks after
transplanting (2.7% of producers), and at flowering—
fruiting (12.5%) (Table 6).

The average quantity of mineral fertilizer per farmer
ranges from 50 kg to 2,500 kg, with a standard deviation
of 397.5. Thus, 66% of producers use between 50 kg and
750 kg of fertilizer.

Bell pepper harvesting methods
Bell pepper harvesting in farming communities is carried
out mainly by hand, practiced by 98.2% of producers (Table

7), and done in a staggered manner by 100% of farmers. The
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number of harvests ranges from 3 to 30 times per
production cycle or per year. About 16.3% of producers
harvest 3 to 4 times per year; 27.0% harvest 5 to 6 times per
cycle; 14.5% harvest 77 to 8 times per year; 18.4% harvest 9 to

10 times; 7.1% harvest 11 to 12 times; and 13.4% harvest

Table 7. Harvesting and storing peppers in rural areas

more than 12 times. The average number of harvests is 8,
with a standard deviation of 4. Thus, 66% of producers
harvest between 4 and 12 times per year. Seventeen percent
(17%) harvest more than 12 times, and another 17% harvest

fewer than 4 times per year.

Section Number Percentage (%)
Harvesting method By hand 331 98,2
\With pruning shears 6 1,8
Harvesting procedure Staggered 337 100
All at once 0 o)
Number of harvests 3 to 4 times 55 16,3
5 to 6 times 91 27
7 to 8 times 49 14,5
9 to 10 times 62 18,4
11 to 12 times 24 7,1
More than 12 times 45 13,4
|Average 8,34
Standard deviation 4,34
Max 30
Min 3
Color of harvested fruit Green 50 14,8
Red 265 78,6
Green/Red mix 22 6,5
Destination of harvest Sold fresh 164 48,7
Preserved by drying 173 51,3

Bell peppers are harvested green by 14.8% of producers
when the fruits reach their maximum size and are firm.
Meanwhile, 78.6% of farmers harvest red peppers when
the fruits show their characteristic full-ripe coloration.
However, 6.5% of producers harvest a mix of fruits (green
and red). The harvested peppers are either sold fresh
(48.7% of producers) or conserved through drying (51.3%

of farmers)

DISCUSSION

The results showed that 22% of bell pepper farmers are
under 35 years old, 40% are under 40, and 65% are
between 18 and 45 years old. Thus, 40% of farmers are
considered young according to the definition by
Aggelopoulos and Arabatzis (2010), which states that a
young farmer is a man under 40 years old. Youth plays a
major role in bell pepper farming in Niger, as it could
ensure the sustainability and development of the sector.
However, although family farming is promoted as an
approach that supports sustainable development
(Sourisseau et al., 2012; Lacombe, 2016), the role of
young farmers in this context remains little studied
(Amichi et al., 2015). Yet, it is essential to focus on this

group in order to better understand the diversity of

family farming models and their medium-term evolution
(Desmulier and Gasselin, 2015), as well as to develop
public policies adapted to the plurality of agricultural
realities (Sabourin et al., 2014). The importance of youth
in agriculture is undeniable (Moussa et al., 2022), as they
primarily help to renew the agricultural workforce.
Indeed, bell pepper cultivation in Niger largely relies on
traditional practices and an aging population (60%). In
this context, young people would bring new energy and
could ensure the generational succession necessary to
guarantee the sector’s sustainability. Additionally, they
are more likely to adopt technological innovations that

improve productivity.

The results showed that the overwhelming majority
(97.6%) of farmers are men. This proportion is 64% men
and 36% women on vegetable farming sites in Mali
(Moussa et al.,, 2022). In Burkina Faso, studies have
shown that 97 to 99% of vegetable farmers are men
(Ouédraogo et al., 2019). In addition to being farm heads,
men play a key role in bell pepper cultivation at multiple
levels. They are involved in land preparation and
management, as they are generally responsible for

preparing the fields, plowing, and developing irrigated
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handle the

maintenance of irrigation systems (wells, motor pumps,

areas. They also construction and

canals).

Furthermore, they participate in sowing, crop
maintenance, harvesting, and marketing. Indeed, they
play a central role in the commercialization of bell
peppers in local markets and even for export, particularly

to Nigeria.

The study showed that the predominant cropping system
is pepper monoculture (88.43%), but it coexists with
intercropping and crop rotation. Pepper monoculture in
Niger could have several impacts. It allows farmers to
acquire in-depth expertise in the crop, thereby optimizing
yields. It promotes intensive production and contributes

to a steady supply for local and regional markets.

However, monoculture could lead to soil depletion,
increased diseases and pests, dependence on chemical
inputs, reduced biodiversity, and so on. Intercropping
has several agronomic advantages, including a reduction
in health-related crop problems (Garba et al., 2015;
Malézieux et al.,, 2009; Perrin and Lefevre, 2019;
Ratnadass et al., 2012), improved soil fertility (Duchene
et al., 2017; Lithourgidis et al., 2011), and increased and
more stable yields (Perrin and Lefevre, 2019). Despite all
these benefits, only 9.5% of producers practice this

production system.

The survey highlighted that 67.66% of farmers use
community seeds, which could provide a collective and
sustainable solution for producers facing challenges
related to access to quality seeds. These local, traditional
initiatives allow farmers to produce, store, and share

seeds locally.

Producers using seeds from the formal system must
purchase them each season. In contrast, with the other
main type of seeds—community seeds—they have the
opportunity to produce their own seeds from their
harvest. However, this self-production can be a source
of inefficiency (Lemarié, 2003). Soil preparation is
carried out rudimentarily (by hand) in 81.01% of cases.

This soil work plays an essential role in pepper

cultivation by directly influencing plant growth,

nutrient availability, and water management.

The frequency of irrigation per week on farms varies
from 7 (in cases where farmers irrigate daily) to 1
(where farmers irrigate once a week). Irrigation
management is crucial for pepper cultivation. The
frequency adopted by farmers should be adapted to the
climate, soil, and the plant’s stage of development.
Furrow irrigation is the most widely used method by
farmers (89.91%). It is a traditional, widely practiced
method which, although simple and inexpensive, has
many shortcomings, including low water-use
efficiency, significant losses through deep infiltration
at the upstream end and runoff at the downstream

end, and uneven water distribution.

Runoff can lead to erosion of the furrows, especially on
sloped soils. Close manual monitoring is required to
control flows and close the furrows at the right time.
Consequently, to improve irrigation water-use
efficiency for better productivity, the following
measures could be considered: (i) ensuring gentle
slopes to allow water flow without causing erosion, (ii)
shortening the length of the furrows to reduce
infiltration losses and distribute water more evenly,
(iii) installing, where possible, valves or pipes instead
of long furrows to reduce losses, and (iv) raising
farmer awareness about water management, irrigation

techniques, and network maintenance.

Most pepper farmers combine mineral and organic
fertilization. This has also been observed in other
studies (Abdulkadir et al., 2013; Ouédraogo et al.,
2019). However, there is a clear predominance of

mineral fertilizers, particularly nitrogen.

Harvests, which are carried out almost entirely by
hand (98%), are intended 48.7% for sale as fresh
produce. This represents the marketing of fresh
peppers without processing. This type of sale has
several advantages that are important to consider in
the context of agricultural or commercial activities
related to pepper. Peppers are widely used in Nigerien

cuisine, particularly in sauces and traditional dishes.
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Consequently, selling fresh allows for rapid product
turnover. If well managed, fresh peppers can generate
substantial income, especially during periods of
scarcity. Moreover, no complex processing or
preservation equipment is required, which can reduce
the initial investment. Selling fresh peppers can also
create local employment, as several people (harvesters,
transporters, vendors) can be involved from field to

market.

However, this practice also has disadvantages. Some
are related to the high perishability of peppers. Fresh
peppers are difficult to store without a cold chain,
which limits the sales window and increases post-
harvest losses. Transportation is also delicate, as
shocks and excessive heat must be avoided.
Additionally, access to urban markets can be limited if
infrastructure is inadequate. Prices of fresh peppers
can drop sharply in cases of overproduction. Outside
major urban centers, demand for fresh peppers may be
lower. To overcome these challenges and maximize
their income, 51.3% of producers have opted for
diversification by drying and preserving peppers

before sale. Some also engage in processing.
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