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ABSTRACT

Groundnut (Arachis hypogaea L.) is one of the most important legume crops worldwide.
However, its production in Togo faces several constraints. This study aimed to document
Keywords production practices and identify the major constraints affecting groundnut production in Togo.
A survey was conducted among 907 producers in 19 prefectures across the five administrative

gﬁ;ﬁﬁ:’md regions of Togo. Data were collected using a structured questionnaire and analyzed with R
Togo software. Results showed that 35.61% of producers belonged to cooperatives. Chi-square tests
and correspondence analysis revealed significant regional differences in seed origin and sowing
Article Info dates (p< 0.001). The main constraints reported by producers were diseases (95.26%), financing
. (86.33%), market access (79.05%), seed availability (72.66%), rainfall variability (70.45%), and
Received: . 2 . . . .. . .
10 August 2026 insect pes.ts (52.81%). Linear mixed-effects regression analysqs mdlcat'ed that cooperative
Accepted: membership, the use of formal seed sources, and crop protection practices were positively
28 September 2026 associated with groundnut yield. These findings highlight the importance of strengthening
Available Online: producer organizations, improving access to quality seeds and financial resources, and
10 October 2026 promoting effective crop protection practices. The documented production practices and

constraints provide a valuable basis for designing strategies to improve groundnut productivity
and sustainability in Togo.
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Introduction

Groundnut (Arachis hypogaea L.) is a legume native to
South America and is one of the most important oilseeds
in the world (Syraji et al., 2026). Groundnut cultivation
is ranked as the 13" most important food crop and 5%
largest oilseed crop in the world. In Togo, it ranks 2
among legumes behind soybeans (Banla et al., 2025).
Rich in proteins, carbohydrates and especially lipids
(Yami and Abtew, 2025), groundnut cultivation plays a
key role in crop rotation systems, contributing to the
improvement of soil fertility through atmospheric
nitrogen fixation. Groundnut leaves, which are rich in
protein, are used as fodder in animal feed (Mokolopi,
2022).

Despite its nutritional, agronomic, and socioeconomic
importance, groundnut cultivation faces numerous
constraints both biotic and abiotic, as well as
organizational and technica (Sinare er al., 2021). In
Africa and Togo in particular, groundnut yields are very
low compared to those in other countries (Banla et al.,
2018).

Indeed, China, India and the United States are major
producers with yields varying between 1.5 tons/ha and 4
tons/ha depending on cropping systems and the use of
inputs. In Togo, groundnut yields remain very low (754.1
kg/ha) (FAOSTAT, 2024). These low yields are
generally due to different agricultural political and
fluctuations in the national and international market. Soil
degradation, climate change, poor agronomic practices,
the use of poor quality seeds as well as many pests and
diseases play an important role in the low yield registered
in the country (Banla et al., 2018).

Despite the advances in the development of high-
performance varieties (Banla et al., 2020; Banla et al,,
2025), the transfer of these innovations to the farming
community seems limited. To date, information on the
cultivation practices adopted by farmers and the
constraints affecting groundnut production in Togo is
lacking.

Therefore, the present study was conducted, with the
overall objective of contributing to the improvement of
groundnut production in Togo. Specifically, the aim is to:
(i) list the cultural practices adopted by groundnut
producers in the production areas in Togo and (ii)
identify the main constraints of groundnut production in
Togo.

Material and Methods
Study area

A survey was conducted in the main groundnut
production areas in Togo. The country is located on the
coast of the Gulf of Guinea in West Africa, with an area
of 56,600 km?. It is bordered to the north by Burkina
Faso, to the west by Ghana, to the east by Benin and to
the south by the Atlantic Ocean (Figure.1). Togo has a
rectangular shape (700 km long by 50 km wide) and
extends between 6° and 11° north latitude and 0° and 2°
east longitude. Togo is subdivided into five economic
and administrative regions (Savanes, Kara, Central,
Plateaux and Maritime), 39 prefectures, 117 communes
and 390 cantons. Each region has specific agroecological
conditions that contribute to the diversity of Togo’s
agricultural production. North of the 8th parallel, the
climate is Sudanian, with a rainy season (May to
October) and a dry season (November to April). In the
south, the climate is Guinean-like, marked by two rainy
seasons (March to July and September - October) and
two dry seasons (November to March and July to
August) (Gadedjisso-Tossou et al., 2025).

Data collection in groundnut production areas in
Togo

Based on information provided by the Institut de Conseil
et d’Appui Technique (ICAT), a cross-sectional survey
was conducted from June to September 2025 in the main
groundnut-producing areas of Togo. The study areas
were identified and selected based on two main criteria:
the area planted to groundnut and the level of groundnut
production. A total of 48 production areas across 19
prefectures and five regions of Togo were selected to
cover the country's major groundnut production zones.
The target population consisted of groundnut producers
who had cultivated groundnut during the 2025 cropping
season in the selected production areas. The sampling
frame was established based on information available
from ICAT regarding the main groundnut production
areas. In each area, I[CAT extension agents facilitated the
identification of groundnut producers who met the
eligibility criteria and were present in the area at the time
of the survey.

Producers were selected using a purposive sampling
approach, with 10 to 20 producers selected per
production area, resulting in a total of 907 producers
across the study area. The number of producers selected
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in each area depended primarily on the importance of
groundnut production, the availability of groundnut
fields, field accessibility, and producer availability at the
time of data collection. To be included in the study,
producers had to: (i) have actually cultivated groundnut
during the 2025 cropping season; (ii) have an accessible
groundnut field at the time of the survey; (iii) be
available to complete the questionnaire; and (iv)
voluntarily agree to participate in the study. Crop
availability was also considered to ensure that
information on production practices and the
phytosanitary condition of the fields could be collected.

A structured questionnaire was administered individually
to each producer to collect detailed information on farm
characteristics, crop management practices, seed sources,
planting periods, crop protection practices, marketing
channels, and the main constraints affecting groundnut
production. The sampling strategy was designed to
ensure broad geographic coverage of the major
groundnut-producing areas of Togo, including all five
regions and the main production areas identified by
ICAT.

Statistical analyses

The collected data were first entered and processed in
Microsoft Excel 2021 and subsequently analyzed using R
software version 4.5.3. Quantitative and qualitative
variables were analyzed using appropriate statistical
procedures, with the significance threshold set at p-value
< 0.05.

For quantitative variables, differences among regions,
prefectures, and other categorical groups were assessed
using analysis of variance (ANOVA). The assumptions
of normality and homogeneity of variances were checked
before conducting the analyses. When the assumption of
homogeneity of variances was not met, Welch's analysis
of variance was used. When significant differences were
detected, means were compared using the Student—
Newman—Keuls (SNK) test at the 5% significance level.
Qualitative variables, including cooperative membership,
knowledge of varieties and diseases, seed source, seed
treatment, crop protection practices, cropping system,
planting period, and reported production constraints,
were analyzed using Pearson's chi-square (y?) test to
assess associations between categorical variables. When
appropriate, the strength of these associations was
assessed using Cramer's V. A correspondence analysis
(CA) was performed to explore and graphically represent

associations among categorical variables. Contingency
tables were constructed from the observed frequencies of
the different categories, and the principal dimensions
were interpreted based on their contributions to the total
inertia and the contributions of the individual categories.
To identify factors associated with groundnut yield, a
linear mixed-effects model was fitted, with reported
groundnut production per hectare (kg/ha) as the response
variable. The fixed effects included cooperative
membership, knowledge of the cultivated variety,
knowledge of new groundnut varieties, seed source, seed
treatment, knowledge of groundnut diseases, and crop
protection treatment.

Region was included as a random effect with a random
intercept to account for the hierarchical structure of the
data and potential correlation among producers within
the same region. The model was fitted using the
restricted maximum likelihood (REML) method.
Categorical explanatory variables were entered into the
model as factors, and coefficients for each non-reference
category were interpreted relative to the corresponding
reference category.

All analyses were performed using R version 4.5.3. The
main packages used were Ime4 and ImerTest for fitting
and evaluating linear mixed-effects models, agricolae for
ANOVA and the Student—-Newman—Keuls mean
comparison test, FactoMineR and factoextra for
correspondence analysis and its graphical representation,
and functions from the base stats package for
conventional statistical tests.

Results and Discussion

Socio-economic characteristics of the groundnut
producers in the study area

Table.l presents the socio-economic characteristics of
producers, their varietal knowledge, their cultural and
phytosanitary practices. Pearson’s y? tests revealed that
all variables were significantly associated with region (p
< 0.001), showing that producer profiles differ across
regional contexts. Cramer’s V values (0.196 to 0.472)
also reflected associations of low to moderate strength.

Distribution of groundnut producers in the study area:
The distribution of producers varied slightly between
regions, with a higher representation in Kara (22.38%)
and Plateaux (22.05%), while the Maritime region was
the least represented (17.53%).
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Gender distribution of groundnut farmers in Togo: The
results revealed that the distribution of producers by sex
differs greatly from one region to another (y* = 735.00, V'
= (0.386). Men dominated in the Central region (85.39%),
while women were the majority in the Maritime
(72.33%), Plateaux (62.50%) and Savanes (53.89%)
regions. On the other hand, in the Kara region, the results
showed a relatively balanced distribution between the
two sexes.

Producers’ knowledge of groundnut varieties used:
Knowledge of the varieties used by producers differed
significantly depending on the region (y? = 103.92; V =
0.338). The results of the analysis showed that the
Maritime region had the highest proportion of producers
who know the variety they grow (66.67%), followed by
Plateaux (48.00%) and Centrale (43.26%). Conversely,
this knowledge was very low in the Kara region
(16.26%) and remained limited in the Savanes (32.93%).
A similar trend was also observed for knowledge of new
groundnut varieties available in Togo (y? = 81.19; V =
0.299). The results showed that the Maritime region also
stands out with 60.38% of producers informed about the
new varieties developed, compared to only 16.26% in the
Kara.

Purpose of groundnut production and marketing in
Togo: The purpose of groundnut production varied
greatly from one region to another (y? = 404.61; V =
0.472). In the Maritime (100%), Savanes (85.03%) and
Plateaux (79.00%) regions, groundnuts are mainly
produced for sale. On the other hand, in the Central and
Kara regions, a large proportion of producers combine
family consumption and marketing (49.44% and 47.78%
respectively), while family consumption alone remains
more frequent in Kara (33.99%). Marketing channels
also differed between regions (y?> = 403.74, V = 0.472).
Producers in the Central region sell most of their
production on local markets (83.71%), while in the
Plateaux (55.50%) and Savanes (65.87%), women
collectors are the main outlet. The Maritime region has a
more diversified system, combining women collectors
and local markets (45.28%).

Knowledge of diseases and phytosanitary practices of
producers in Togo: Knowledge of groundnut diseases
was strongly influenced by the region (y? = 134.16; V =
0.385). Producers in the Maritime region easily recognize
groundnut diseases (70.44%), unlike those in Kara where
only 16.75% say they know the main groundnut diseases.
Pre-sowing seed treatment remains barely practiced

throughout the country (y? = 115.53; V = 0.357).
However, the Maritime region is an exception, with
57.23% of producers carrying out seed treatment, while
this practice concerns only 8.37% of producers in Kara.
Similarly, the use of phytosanitary products in the event
of foliar disease attacks is generally very low in all
regions of Togo (V' = 0.196), although the Maritime
region has the highest proportion of producers using
foliar phytosanitary treatments on groundnut cultivation
(15.09%).

Cultivation practice and
groundnut producers in Togo

organization of

Figure.2a and Figure.2b show the crop system used and
the membership to cooperative in groundnut production
in Togo. The results showed that only 35.61% of the
groundnut producers surveyed are organized in
cooperatives (Figure.2a). The Maritime Region recorded
the highest proportion of farmers belonging to a
cooperative (61.64%). In contrast, the Kara (87.19%),
Savanes (71.86%), Plateaux (64.50%), and Centrale
(54.49%) regions were characterized by a predominance
of farmers who did not belong to any cooperative
(Table.3). Pearson’s chi-square test revealed a highly
significant association between region and cooperative
membership (y? = 221.41; df = 18; p-value < 2.2 x
10719).

In addition, the value of Cramer’s V (V = 0.4941)
indicates a strong relationship, reflecting a strong
influence of the local specificities of the prefectures on
the organization of producers into cooperatives.
Regarding cropping system, the results of the survey
indicate that 52.04% of producers cultivate groundnuts
mixed with other crops, particularly cereals (Figure.2b).
Pearson's y? test shows that this practice is significantly
regionally dependent in Togo (y? = 87.341, ddl = 4; p-
value < 2,2x]107%). The value of Cramer’s V (V =
0.6103) reflects a strong association between the region
and the practice of groundnut cultivation in Togo.

Source of groundnut seeds in Togo

Four (4) modalities (certified seed, markets, neighbors,
own saved seed) were revealed in this study regarding
seed sources. Figure.3a shows that the main source of
supply was local markets, for 37.38% of groundnut
producers. This source is followed in ranking by the
saved seeds from previous harvests (29.66% of
producers). Only 18.08% of producers buy seeds from
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groundnut formal seed producers. Some farmers obtain
seed from other producers (14.88%). Figure.3b shows
that producers who are members of a cooperative obtain
their seeds mainly from formal seed structures (50.77%)
and from markets (48.30%). On the other hand,
producers who are not organised into cooperatives
mostly their previous harvests (46.06%), buying on the
markets (31.34%) or sourcing from neighboring
producers (22.60%). The results of the Pearson y? test (y?
= 188.68; ddl = 12; p-value < 2.2x107'% showed a
dependence between groundnut seed sources and regions.
Correspondence Factor Analysis (AFC) visualized the
relationships between regions and the different sources of
groundnut seed supply from producers in Togo
(Figure.4). The first two axes explain 97.91% of the total
inertia, of which 72.76% for axis 1 and 25.15% for axis
2, reflecting a very good representation of the data in
terms of factorial. The Kara region is mainly associated
with previous harvests seeds, indicating a strong
tendency for producers to reuse their own seeds from one
season to the next. In contrast, the Maritime region is
more associated with supplies from private seed
companies as well as seed sharing between producers. In
addition, producers in the Savanes and Eastern Plateaux
regions are more involved in the supply of seeds on local
markets. In contrast, farmers in the Central region do not
have a strong preference for a particular source of seed

supply.
Groundnut planting date in Togo

The results of the survey revealed variability in planting
periods by region in Togo. Two planting periods have
been observed in the southern regions of the country,
while only one period predominates in the northern
regions. The y? test showed a strong dependence between
sowing periods and production regions (y? = 1898.7; ddl
= 32; p-value< 2.2x107'%, Cramer’s V = 0.7234). lin the
Maritime and Plateau regions, producers generally carry
out a first sowing period between the end of March and
the beginning of April, followed by a second period at
the end of August. In contrast, in the Kara and Central
regions, planting is mainly carried out between April and
May. In the Savanes region, planting dates extend from
late April to early June, with variations depending on the
locality (Figure.5).

Constraints of groundnut production in Togo

Figure.6 presents the main constraints of groundnut
production in Togo. The main difficulty identified by

producers is related to diseases (95.26% of the
respondents). The lack of financing, was mentioned by
86.33% of producers, reflecting the difficulties of
accessing the financial resources necessary to improve
production systems. In addition, 79.05% of producers
reported  marketing  difficulties  after  harvests,
highlighting the problems of selling and adding value to
groundnut products in Togo. Agricultural inputs, mainly
characterized by the lack of certified seeds, are also a
major concern for 72.66% of groundnut producers in
Togo. Rainfall was mentioned as a major constraint by
70.45% of producers, reflecting the high dependence of
groundnut cultivation on climatic conditions. In addition,
the Poor sectoral structure of the groundnut sector is
mentioned by 63.51% of respondents throughout the
country.

The main groundnut diseases in Togo

Figure.7 shows the main diseases described by groundnut
farmers in Togo. The results revealed that several
phytosanitary symptoms strongly affect groundnut
cultivation in the various production areas surveyed.
Among the most frequently reported symptoms, leaf
spots (91.40% of respondents) ranked first as major
disease. Plant dwarfing (74.09% of the respondents) and
plant drying (70% of producers) were respectively
second and third major phytosanitary constraint
mentioned in groundnut fields. In addition, yellowing of
the leaves was mentioned by 55.02% of the producers
surveyed while seed rot and wilting without yellowing of
the leaves were respectively mentioned by 40.68 and
9.8% of groundnut farmers.

Linear mixed-effects model of factors associated
with groundnut production in Togo

A linear mixed-effects model was used to identify
producer characteristics and production practices
associated with groundnut production, while accounting
for variability across the five regions studied (Table.4).
The linear mixed-effects model revealed several
significant associations between producer characteristics,
production practices, and groundnut production in Togo.

Cooperative membership was positively associated with
production. After adjusting for the other variables
included in the model and accounting for the random
effect of region, producers who were not members of
cooperatives had an estimated production that was
145.80 kg ha™! lower than that of cooperative members (f
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= —145.80 kglha; t = —16.946;, p < 2.2 x 107).
Knowledge of the cultivated variety was also positively
associated with production. Producers who reported
knowing the variety they cultivated had an estimated
production 39.46 kg/ha higher than those who did not
know the variety (f = +39.46 kg/ha; t = 4.239; p <
0.001). In contrast, knowledge of new varieties was not
significantly associated with production (f = +4.52
kg/ha; t = 0.446; p = 0.656). Seed source was also
significantly associated with production. Compared with
the reference category, the use of seed obtained from
neighboring farmers was associated with an estimated
37.25 kg/ha lower production (f = —37.25 kg/ha; t =
—5.285; p < 0.001). This difference was greater among
producers using seed from their previous harvests, whose
estimated production was 216.99 kg/ha lower than that of
the reference category (8 = —216.99 kg/ha; t = —34.542;
p < 0.001). Conversely, the use of seed obtained from
formal seed sources was associated with an estimated
99.87 kg ha™' higher production (8 = +99.87 kg/ha; t =
10.954; p < 0.001).

Seed treatment was also positively associated with
production. Producers who reported treating their seed
had an estimated production 45.09 kg/ha higher than
those who did not treat their seed (f = +45.09 kg/ha; t =
4.347; p < 0.001). In contrast, knowledge of groundnut
diseases was not significantly associated with production
(B = +6.27 kg/ha; t = 1.160; p = 0.246). Finally, the use
of phytosanitary treatments was strongly and positively
associated with production. Producers who applied
phytosanitary treatments had an estimated production
157.56 kg ha™ higher than those who did not use such
treatments (f = +157.56 kg/ha; t = 15.927; p < 0.001).

The results of this study show that the socio-economic
characteristics of groundnut producers, their varietal
knowledge, their production objectives and their
phytosanitary practices differ significantly according to
the regions of Togo. These regional disparities reflect the
combined influence of agro-ecological conditions, socio-
economic factors, the level of organization of producers
as well as access to agricultural extension services. These
results highlight the high heterogeneity of groundnut
production systems in Togo and corroborate the
observations of (Tabe-Ojong et al., 2023), who show that
groundnut production systems in West Africa remain
highly differentiated according to environmental,
institutional, and economic contexts.

The gender distribution of producers varies considerably

from region to region, reflecting the influence of socio-
cultural norms on the organization of production systems.
The predominance of women in the Maritime, Plateaux
and Savane regions shows that groundnut is a crop with a
strong female involvement. In several localities in these
regions, production activities are mainly carried out by
women, making this crop an important source of income
and a pillar of household food security. These
observations are in line with (FAOSTAT, 2024) analyses
as well as those of (Lokossou ef al., 2022), who highlight
the decisive role of women in African agricultural
systems, particularly in the production of pulses. These
results also confirm the results of (Tchaba, 2024),
according to which women represent 51.1% of the
agricultural workforce in Togo. However, this strong
contribution is not accompanied by equitable access to
the factors of production. Women continue to face
constraints related to access to land, credit, agricultural
inputs and extension services, limiting their investment
capacity and productivity (Thabah et al, 2026). These
inequalities are an obstacle to the development of the
groundnut sector and their reduction appears to be an
essential condition for sustainably improving agricultural
productivity, strengthening food security and reducing
rural poverty in Togo.

The study also highlights a low level of knowledge of the
varieties grown as well as of the new improved varieties,
particularly in the Kara and Savannah regions. This
situation reflects a still insufficient dissemination of
varietal innovations and reveals the limits of national
systems for the extension and distribution of certified
seeds. These results corroborate those of (Diallo and
Ndiaye, 2022), who attribute the low adoption of
improved varieties to a lack of extension and limited
access to quality seeds. Conversely, the Maritime region
has the highest levels of knowledge, which could be
explained by a better presence of support services,
farmers' organizations (CTOP) and agricultural
development projects such as FSRP and ProMIFA.
Insufficient knowledge of available varieties not only
reduces the possibilities for the adoption of innovations
but also undermines the effectiveness of national varietal
improvement programmes. This analysis is supported by
(Ibrahim et al, 2023), who showed in Nigeria that
producers in contact with extension services, with
sufficient labour and better access to markets, are more
likely to adopt improved varieties. Similarly, ICRISAT
and CORATF consider the weakness of seed systems to be
one of the main obstacles to the development of the
groundnut sector in West Africa. More recently, (Tabe-

179



Int.J.Curr.Microbiol. App.Sci (2026) 15(10): 174-189

Ojong et al., 2023) have demonstrated that the adoption
of improved varieties, resistant to diseases and climatic
stresses, significantly increases production, household
incomes, food security and the level of marketing.

The differences observed in the purpose of production
reflect varying levels of market integration. The
Maritime, Plateaux and Savane regions appear to be
more oriented towards commercial agriculture. While the
Central and Kara regions retain an important role in
family production. This variability is characteristic of
African family farms, where producers simultaneously
seek to ensure household food security and generate cash
income, according to the World Bank (Oya and Pontara,
2015). The results also show a contrasting organization
of marketing channels. The important role of women
collectors in the Plateaux and Savannahs illustrates their
essential contribution to the functioning of the groundnut
value chain in Togo. However, this reliance on
intermediaries can limit producers' bargaining power and
reduce their profit margins. (Ibrahim et al., 2023) showed
that this dependence on women collectors could limit
producers' profit margins. In Ghana, a study showed that
extreme poverty would be reduced by about 3.6% if
producers had direct access to the international market
(Kotu et al., 2022). Membership in cooperatives varies
significantly by region, with the Maritime region having
the highest proportion of members. Recent work in West
Africa shows that farmers who are members of farmers'
organizations are more likely to adopt improved
technologies, invest more in their farms, and generally
achieve higher yields than individual farmers (Tabe-
Ojong et al., 2023). Knowledge of groundnut diseases
and phytosanitary practices remain generally low
throughout the country. Pre-planting seed treatment
remains very uncommon, except in the Maritime region.
This is a concern since preventive seed treatments are
one of the most effective practices for controlling seed-
borne diseases such as damping-off (Aspergillus,
Macrophomina, Rhizoctonia, Pythium) and crown rots
(Fusarium, Sclerotium). This practice improves crop
emergence and secures yields (Elnagar et al., 2023).
Similarly, the very low use of foliar phytosanitary
treatments probably reflects difficulties in accessing
approved pesticides, high input costs and insufficient
technical advice. It can also be explained by the
perceptions of producers, who traditionally consider
legumes, and particularly groundnuts, as crops that
require little phytosanitary protection. This perception,
which is widespread in several West African countries,
often leads to an underestimation of losses related to

diseases and pests and constitutes an obstacle to the
adoption of integrated pest management practices.

Groundnut sowing periods vary across the different
regions of Togo, reflecting the influence of local agro-
climatic conditions, particularly the spatial and temporal
distribution of rainfall (Gadedjisso-Tossou et al., 2025).
These findings are consistent with those of Adewi ef al.,
(2010), who demonstrated that the onset of the rainy
season differs across agro-ecological zones throughout
the country. In southern Togo, the first rainy season
generally begins between mid and late March (15-28
March) and extends until mid to late April (12-25 April),
while the second rainy season occurs between August
and September. In contrast, in the Sudanian zone of
northern Togo, the onset of the rainy season typically
occurs between 15 April and 27 May. The strong
association observed between production regions and
sowing dates further supports our findings, indicating
that the groundnut cropping calendar is closely linked to
the rainfall regime of each agro-ecological zone. The two
sowing periods identified in the southern regions
(Maritime and Plateaux-East) coincide with the bimodal
rainfall pattern characteristic of southern Togo, allowing
farmers to cultivate two cropping seasons per year.
Conversely, the Centrale, Kara, and Savanes regions,
which experience a unimodal rainfall regime, have only
one sowing period. Similar observations were reported
by Atidegla et al, (2018) in Benin and Dekoula et al,
(2018) in Cote d’Ivoire. These results demonstrate that
crop establishment by togolese farmers is strongly
synchronized with the rainy season calendar and confirm
the traditional groundnut sowing periods practiced across
the country. They also highlight the strong dependence of
groundnut production systems on rainfall, as farmers
often have to wait for the first, frequently erratic, rains to
ensure satisfactory crop emergence and reduce the risk of
crop failure associated with either premature or delayed
sowing. According to (Sabir et Singh, 2013), such
conditions may compel farmers to repeat certain cultural
operations, including land preparation, sowing, and plant
protection treatments. Repeating these operations results
in additional labour costs for the same farming activities,
thereby increasing overall production costs.

One of this study is to identify the major constraints
affecting groundnut production in Togo. Among these,
biotic constraints mainly include diseases and insect
pests, while economic constraints are related to
financing, marketing, and access to agricultural inputs.
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Table.1 The socio-economic characteristics of producers, their varietal knowledge and groundnut cultivation and phytosanitary
practices in Togo

Characteristic Percent (%) p-value’ Chi2 Cramer V
Centrale Kara Maritime Plateau Savanes
N=178' N=203" N=159 N =200’ N=167'
Number of producers 19.63 22.38 17.53 22.05 18.41 <0.001 54.00 0.176
Sexe <0.001 135.00 0.386
Feminine 14.61 47.29 72.33 2.50 53.89
Male 85.39 52.71 27.67 37.50 46.11
Do you know the variety of groundnut you use? <0.001 103.92 0.338
Ignorance 56.74 83.74 33.33 52.00 67.07
Know 43.26 16.26 66.67 48.00 32.93
Did you know that there are new varieties of groundnuts in Togo? <0.001 81.19 0.299
Ignorance 61.24 83.74 39.62 68.00 70.66
Know 38.76 16.26 60.38 32.00 29.34
What is the purpose of your groundnut production? <0.001 404.61 0.472
Self-consumption 16.85 33.99 0.00 8.00 0.00
Sale 33.71 18.23 100.00 79.00 85.03
Self-Consumption and sales 49.44 47.78 0.00 13.00 14.97
What types of market do you have? <0.001 403.74 0.472
Local market 83.71 56.65 16.35 12.00 23.35
Collector women 16.29 43.35 38.36 55.50 65.87
Collector women and the local market 0.0 0.00 45.28 32.50 10.78
Do you know about groundnut diseases? <0.001 134.16 0.385
Ignorance 71.35 83.25 29.56 76.00 59.88
Know 28.65 16.75 70.44 24.00 40.12
Do you do seed treatments before planting? <0.001 115.53 0.357
No treatment 69.66 91.63 42.77 79.50 75.45
Treatment 30.34 8.37 57.23 20.50 24.55
Do you do phytosanitary products on plants in case of attack? <0.001 34.87 0.196
No treatment 89.89 96.55 84.91 97.50 97.01
Treatment 10.11 3.45 15.09 2.50 2.99
"n (%)

2 Pearson’s Chi-squared test
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Table.3 Distribution of Groundnut Farmers by Region and Cooperative Membership

Cooperative/No Member -145.795 8.603 895.944 | -16.946 | < 2,2x](0xx%
|
Knowledge of new varieties/Know 4.515 10.122 896.695 | 0.446 0.656
|
Source of groundnut seeds/Previous harvests | -216.991 6.282 892.939 | -34.542 | < 2,2x](10%**
Source of groundnut seeds/Formal sector

Seeds treatments/Treatment

Phytosanitary products on plants/Treatment 157.564 9.893 895.477 | 15.927 < 22X]0 < 22x[(10%xx
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Figure.2 Cultivation practices and groundnut producer organizations in Togo

52.04%

50%

47.96%

40%

R 30%

1]

o

]

=

[\

2

Cooperative D
P 0 oge

. Member
64.39% MNo_Member

10%
a 0%

Association Monoculture
Groundnut cultivation techniques

Figure.3 Sources of Groundnut Seed Supply in Togo
37.38%

1.00%

0y
30% 29.66%
0.75%
20% —_ Sources of supply of groundnut seeds
18.08% £
= . Markets
a2
14.88% E050% B neighbouring
g . Previous_harvests
o . Seed_structures
10%
0.25%
a
0% 0.00%
Markets Neighbouring ~ Previous_harvests Seed_structures No Yes
Source of groundnut seeds in Tego Cooperative

183



Int.J.Curr.Microbiol. App.Sci (2026) 15(10): 174-189

Figure.4 Factor Analysis of Correspondences between Groundnut Seed Supply Sources and Regions in
Togo
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Figure.6 Main constraints in groundnut production in Togo
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Figure.7 The main diseases of groundnut cultivation in Togo
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According to (Subrahmanyam et al., 1997) this lack of
understanding of crop diseases promotes the spread of
pathogens and could explain the high prevalence of
symptoms observed in the field and low yields. Similar
to previous reports, the present study revealed that, the
major constraint to groundnut production across all
regions of Togo is the occurrence of diseases in the field.
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In Tanzania, for example, survey results showed that the
main constraints to groundnut production were diseases
and pests (Daudi et al., 2018). Similarly, the study
conducted by Banla et al., (2018) in three regions of
Togo identified diseases as one of the major constraints
to groundnut production. Leaf spot diseases are
commonly associated with groundnut early and late leaf
spots, leaf blight, and rust, and are recognized as the
most important diseases affecting groundnut production
(Kankam et al., 2022). Our results also showed that there
were other constraints to groundnut production in Togo,
including lack of financing (86.33% of respondents) and
marketing difficulties (79.05% of respondents) and poor
structuring of the sector (63.51%). These multiple
constraints indicate that economic and organizational
limitations play a major role in the low groundnut
productivity. Studies have shown that, lack of access to
agricultural credit and quality inputs likely reduces
producers' ability to adopt efficient production
technologies (Kolani and Sagbo, 2025).

Results show that producer organization, access to
quality seeds and the adoption of good cultural practices
are the main determinants of productivity. Membership
of a cooperative appears to be a determining factor in
improving yields. Non-member producers record a
significantly lower yield than producers affiliated to a
farmers' organization. This difference can be explained
by the fact that cooperatives facilitate access to
agricultural inputs, certified seeds, credit, technical
training and market opportunities. Cooperatives
therefore play an important role in the dissemination of
agricultural innovations and the sharing of knowledge
among producers. Our results corroborate those of
(Usman et al., 2013), who showed the importance of
cooperatives in groundnut production in Nigeria. Indeed,
according to this study, producers who were members of
a cooperative benefited from the advantages of collective
action to obtain better prices for their products, access
inputs and reduce agricultural production costs. These
observations are consistent with the work of (Tabe-
Ojong et al., 2023), who showed that farmers who are
members of farmer organizations adopt improved
technologies more quickly and achieve superior
productive performance. Shuaibu (2019) showed that in
Nigeria, the membership rate for a cooperative is
relatively low, ranging from 33% to 8% respectively
depending on the area. This finding is also correlated
with an adoption rate (27%) of improved seed varieties,
which has a significantly positive impact (Z = 3.727; p
< 0.01) on producers who have adopted these varieties.
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Knowledge of the variety grown by a grower also has a
positive influence on yield. Growers who are able to
identify the wvariety they are growing achieve
significantly higher yields than those who are not
familiar with it. This relationship probably reflects a
better control of the agronomic characteristics of the
varieties, in particular their development cycle, their
cultural requirements, their adaptation to local
conditions and their behaviour against diseases. A better
knowledge of the variety thus facilitates the application
of appropriate cultural practices and promotes the
adoption of complementary technologies. On the other
hand, mere knowledge of the existence of new varieties
does not have a statistically significant effect on yield.
This result suggests that theoretical knowledge of
innovations in general and new groundnut varieties in
particular is not enough to improve productivity if it is
not accompanied by effective access to improved seeds,
technical training and support from extension services.
This finding is in line with the conclusions of Diallo and
Ndiaye (2022), according to which the limited access to
certified seeds remain one of the main obstacles to the
adoption of varietal innovations in West Africa.

The origin of the seeds is one of the most important
determinants of groundnut yield. Producers using seeds
from their own crops or from other producers have
significantly lower yields than those with access to seeds
from the formal seed sector. These results confirm the
importance of seed quality in improving agricultural
productivity (Mamane et al., 2025). According to David
et al., (2015), seeds that are re-grown or saved are
susceptible to genetic degeneration and high
contamination with pathogens, reducing their yield
potential. Conversely, certified seeds guarantee better
varietal purity, higher sanitary quality and higher
productivity. The same authors point out that the use of
certified seeds not only increases yields, but also
improves emergence rate and strengthens plant
resistance to major groundnut diseases (David et al.,
(2015). A study in Mali showed that farmer
organizations as well as smallholder farmers can engage
in the production and marketing of quality seeds,
creating an additional source of income for farmers
(Desmae and Sones, 2017). Seed treatment before
sowing also has a significant positive effect on yield.
Producers who adopt this practice achieve higher yields
than those who do not apply any treatment. This
improvement is due to the protection of young seedlings
from seed-borne diseases and soil-borne pathogens,
which promotes better emergence, homogeneous crop
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establishment and reduced early mortality. Elnagar et al.,
(2023) point out that preventive seed treatment is one of
the most cost-effective phytosanitary interventions in
legume crops, particularly in low-input production
systems. In contrast, knowledge of groundnut diseases
does not have a statistically significant effect on yield.
This result shows that knowledge of the symptoms or
main diseases does not necessarily lead to the adoption
of effective control measures. This lack of relationship
could reflect a lack of practical training, difficulties in
accessing phytosanitary inputs or financial constraints
limiting the implementation of technical
recommendations. On the other hand, the application of
phytosanitary treatments to crops significantly improves
yields. Producers who protect their plots against pests
and diseases obtain much higher production than
producers who do not use any treatment. This result
confirms the importance of disease and pest control in
groundnut production systems. Losses from foliar
diseases, insect pests and soil-borne fungi can
significantly reduce crop productivity if protective
measures are absent or insufficient.

In conclusion, this study aimed at characterizing the
cultivation practices and identify the main constraints
affecting the production of groundnut in Togo. The
results reveal a predominance of men in groundnut
production,  although women also  contribute
significantly. The organization of producers into
cooperatives remains relatively low, with only 35.61%
of producers affiliated to a collective structure. The
study also highlights an influence of membership in a
cooperative on the methods of seed supply. The major
constraints identified mainly included crop diseases, lack
of financing and lack certified seeds. The most common
symptoms observed by growers are leaf spots, dwarfism
and yellowing of plants, suggesting high phytosanitary
pressure in production areas. These findings highlight
the need to strengthen quality seed supply systems,
enhance technical support for farmers, and improve
financing mechanisms for the groundnut sector.
Furthermore, the implementation of effective disease
management strategies requires accurate knowledge to
better understand the distribution of diseases and their
impact on groundnut production in Togo.
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