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Abstract

Understanding diversity in agricultural practices of plantain (Musa AAB) cultivation is crucial for recommendations
to increase yield and food security. Whereas in Benin, the diversity of agricultural practices among smallholder
plantain-based farms in banana production areas is tittle characterised and information on the subject is less available
and little disseminated. The purpose of this study was to identify existing diversity in plantain cultivation among
smallholder farms. The study was carried out in five municipalities (Adja-Ouere, Athiémé, Tori-Bossito, Ouinhi
and Z¢) in the Benin Republic. Data were collected from 432 farmers through interviews targeting characteristics
that evidenced differences in agricultural practices. The majority of farmers (96 %) grew native varieties while the
remaining used imported ones. Suckers were supplied from their own plantations (36 %) or from neighbours for free
(60 %) or purchase from fellow farmers (4 %). Intercropping was practiced by 66 % of the farmers with plantain-taro
being the dominant practice (26 %). De-leafing, de-suckering and staking practices were respectively applied by 7 %,
6 % and 62 % of the respondents. Watering during dry weather was not a common practice in the study areas, while
manure and/or mineral fertiliser was applied by 19 % of the farmers. Almost half of the respondents (45.8 %) were
aware of the physical changes and damages on plantain tree, but did not relate those changes to the symptoms of
pests and diseases. Strategies for controlling those pests and diseases were applied by only 4 % of the respondents,
and entailed application of synthetic pesticides or following local practices such as spreading ash. The poor rate of
good agricultural practices by the surveyed farmers is an indicator that justifies the low productivity in plantain based
systems in Benin. This also makes it possible to design strategies including production of healthy planting materials
and the scaling of agroforestry based on fast growing species in order to proper address pest constraints in plantain

production.

Keywords: cropping system, farm maintenance, native varieties, Musa AAB

1 Introduction

Plantain (Musa spp. AAB) is a major food crop grown
worldwide in tropical and subtropical regions, mainly by
smallholder farmers (Swennen et al., 2013; Quain et al.,
2018). The pulp of the fruit is highly nutritious and serves
the dual purpose of dietary/nutritional and therapeutic, lo-
cally consumed as an important component of the daily diet
(Oyeyinka & Afolayan, 2019). Apart from the pulp, the peel,
both ripe and unripe, which represents approximately 38 %
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of the fruit in weight (Agama-Acevedo et al., 2016) simi-
larly, is a phytochemical and nutrient repository (Behiry et
al., 2019) with further application as livestock feed and com-
post (Agama-Acevedo et al., 2016), and in biorefinery for
the biogas production (Martinez-Ruano et al., 2018). Other
parts of the plant, such as leaf, shoot, root, fruit, seed, inflor-
escence, and flower, are also receiving scientific attention
(Lavanya et al., 2016). The crop has become a significant
source of income in rural areas because it can be harvested
year round (Dassou et al., 2015). Also, the fruit has been
introduced gradually in the daily diet of people countrywide
and the intake will increase in the coming years. But, un-
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like in Ghana, Cameroon and Nigeria (Cauthen et al., 2013;
Quain et al., 2018), little research has been conducted on this
crop in Benin and most results of research activities are not
made public (Chabi et al., 2018). In addition, there is also
a lack of political will to support plantain production com-
pared to cotton and maize production (Togbe, 2013). Indeed,
plantain is not enlisted among the thirteen flagship crops in
Benin’s agricultural policy document known as “Plan Straté-
gique de Relance du Secteur Agricole” (PSRSA, 2011).

The average plantain yield in West and Central African
countries is between 5 and 15 tha™! cycle™! (Dzomeku et
al., 2011). This productivity is far below the attainable
yield, which can range between 20 and 30 tha~! on sta-
tions under controlled and non-limiting growing conditions
(Dépigny et al., 2019). This poor performance is observed
in different production systems and is influenced by differ-
ent agricultural practices, such as the non-application of high
quality planting material, the non-renewal of old plants after
some years of harvesting, as well as the use of unsuitable
landraces or improved cultivars. Some abiotic factors, such
as fertiliser, mulching and irrigation; and biotic factors, such
as sucker sanitation, diseases and pests, are also identified
as undermining the potential of cultivars. Analysing the
relevance of those factors for yield formation, Norgrove &
Hauser (2014) pointed out the intercropping of having no in-
fluence on yield, while others referred to intercropping sys-
tems as leading to higher productivity (Martin-Guay et al.,
2018). In fact, from an agro-biodiversity agenda point of
view intercropping is better than sole cropping, even if some-
times it can lead to a lower yield per unit area production due
to poor relative densities. In such a context, a proper, bal-
anced and comprehensive analysis of agro-biodiversity char-
acteristics and productivity is worth investigating.

In West and Central Africa, five common plantain sys-
tems have been identified: (i) food intercropping systems,
(i1) home garden systems, (iii) mono cropping systems, (iv)
plantain-cocoa systems and (v) other agroforestry systems
(Akinyemi et al., 2010). These systems differ from each
other in the agricultural practices adopted by farmers. Al-
though cocoa is not mostly grown in Benin Republic, simi-
lar typology could be found in the Benin context (ECOWAS-
SWAC/OECD, 2007). The current study will come up with
data that will allow understanding to what extent this typo-
logy is applicable to the context of plantain production in
Benin Republic. In fact, at the onset of any strategy tar-
geting productivity improvement and in the face of the low
performance of plantain production system, it is worthwhile
to evaluate how the crop is grown nationwide. To date,
no data exist to describe the current agronomic practices in
place including fertiliser management, water management,

suckers supply and distribution. Those data are crucial to
better design interventions in order to improve plantain pro-
ductivity and enhance food security and livelihoods of farm-
ers involved in its production. This study aims at identify-
ing the existing agricultural practices of plantain in small-
holder farms in southern Benin. This location was selected
due to the contribution of this area in the total production of
plantain in Benin. In fact, plantain production is limited to
the southern region of Benin. Overall, this work will con-
clude on the typology of existing plantain systems in small-
holder farms and will draw on possible alignment with the
available typology validated at the level of west and central
Africa (Sivirihauma et al., 2017).

2 Materials and methods

2.1 Study area

This study was carried out from June to October 2019 in
Guineo-Congolean climatic zone located between 1°-2°45’
E and 6°30-7°30’ N. In the Guineo-Congolean climatic,
rainfall is bimodal, with two rainy seasons (April to July and
September to November) and two dry seasons (November
to March and July to September). The mean annual rainfall
varying between 900 mm (west) and 1300 mm (east), with
mean annual temperature of 27 °C, and mean relative humid-
ity estimated at 80 % (Houinato & Sinsin, 2002). For this
study, five municipalities: Adja-Ouere, Athiémé, Ouinhi,
Tori-Bossito and Z& were surveyed (Fig. 1). Those muni-
cipalities were identified within Avlanto-Benin project as a
great plantain production area in Benin.

2.2 Sampling method

Data were collected from a stratified sample of 432
plantain farmers selected within a target population of 2277
farmers (Table 1) identified in five municipalities (Adja-
Ouere, Athiémé, Ouinhi, Tori-Bossito and Z¢&). This target
population represented all plantain growing farmers living in
the surveyed area. Each municipality is composed of many
sub-municipalities. A sub-municipality is a location that has
a number of plantain growers higher than the average num-
ber of farmers per sub-municipality. The spatial distribu-
tion showed that there were at least two sub-municipalities
that met this condition in each municipality. Thus, two sub-
municipalities were chosen at random in each municipality
except in the municipality of Ouinhi in which only one sub-
municipality met the criterion. Not all growers had the same
probability of belonging to this sample. Thus, in order to
avoid distortions in the estimates resulting from the survey,
exact weighting was used to compensate for the difference
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Fig. 1: Location of study in the Guineo-Gongolean zone of Benin
Republic.

between the sizes of sample identified in the survey. The
weight of a selected unit is the inverse of the probability of
that unit belonging to the sample (Cochran, 1977). The prob-
ability of each selected farmer (Pi) was therefore calculated

=i v )

Where i indicates the observation made at the level of the ith
farmer, i = 1, 2, ..., n (with n the size of the sample); NAE;
is number of eligible sub-municipalities in the municipality
in which farmer i lives; NV; is the number of villages in the
sub-municipality in which farmer i lives; NPV; is the number
of farmers identified in the village where farmer i lives; and
m is the number of farmers really surveyed in the village of
farmer i. The weight w; of a selected farmer is the inverse of
the probability of this farmer belonging to the sample. Thus,
the weighting of farmer i, is given by:
1
w; = Fl

For the sum of the weightings to be equal to the sample size,
the sample weighting was "normalized". In other words, the
weightings were multiplied by the ratio r:

NP
> WP

r =

Where NP is the number of farmers surveyed and ), WP the
weightings of all surveyed farmers.

Table 1: Number of plantain growers interviewed in each
municipality.

Target population Sample
Municipality (n=2277)* (n=432)*
Tori-Bossito 335 (14.7) 96 (22.2)
v/ 486 (21.3) 96 (22.2)
Athiémé 1029 (45.2) 96 (22.2)
Adja-Ouere 315 (13.8) 96 (22.2)
Ouinhi 112 (5.0) 48 (11.2)

*% in parentheses.

2.3 Data collection and analysis

Quantitative and qualitative data were collected using mo-
bile phones with a structured open questionnaire using CsPro
software. Those data collected included:

1. Cultivar characteristics (type of planting material, ori-
gin of planting materials, cultivars grown). Three kinds
of cultivars were distinguished: landrace, imported and
improved cultivars. Those varieties that were intro-
duced in farming systems and cultivated by farmers
since 50 years or more were considered landraces. In
contrast, imported varieties were those recently intro-
duced from neighboring countries and disseminated
through farmer-to-farmer diffusion mechanisms; im-
proved varieties were those under experimentation in
research institutes and farmers’ fields.

2. Cropping systems (food intercropping systems, mono
cropping systems or other systems).

3. Food crops associated with plantain (taro, maize, cas-
sava...).

4. Plantain farm maintenance (de-suckering, de-leafing,
watering, staking).

5. Fertilisation (types of fertiliser applied, number of ap-
plications, moment of applying).

6. Farmers’ perceptions on pests and diseases manage-
ment.

Data were analysed using descriptive statistics (percentages
and means) related to various agricultural practices across
study areas. They were generated using R 3.6.3. All graphs
were generated using ggplot2 packages in R.
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3 Results

3.1 Cultivars identified in farmers’ fields

Sixteen different plantain cultivars were grown by farmers
(Table 2). Landraces were produced by nearly all farmers
(97.3 %), while imported and improved cultivars were culti-
vated by 0.8 and 1.9 % of the farmers, respectively. Farmers
contended that they have a preference for local cultivars be-
cause these are widely known and easily marketable. These
landraces had two characteristics in common: yellowish col-
our of the flesh and high level of sugar. Among improved

Table 2: Plantain cultivars grown by farmers and percentage of
Sfarmers growing each of them in the study area (n=432).

Cultivar Farmers
origin ‘Fon’* cultivating in %'
Aloga Alowé 225
Aloga Kowé 234
Aloga Wéwé 2.8
Landraces Aloga Kokolodjo 79.6
Gnivlan 30.1
Kpahissi Wéwé 0.5
Kpahissi Kokolodjo 36.1
Kpahissi Kowé 0.5
Orishélé 0.5
Agbagba 0.5
Imported Big Ebanga 0.2
Batard 0.5
Pélipita 0.2
FHIA 21 32
ilglf)’(r)‘:;d nd -y sa49 0.2
Pita 3 0.5

*Socio-linguistic vernacular name of cultivars.
fOne farmer can grow more than one cultivar.

and imported cultivars, FHIA 21 appeared to be the most
important (3.2 %). Farmers who adopted this cultivar con-
sidered that it is very similar to “Aloga Kokolodjo”, except
that the flesh is not as firm. One to six cultivars were iden-
tified in each field, grown either in monoculture or in multi-
species systems with other crops. Some farmers (40.7 %) fo-
cused only on growing one cultivar, especially “Aloga Koko-
lodjo” which comes first as cultivated by 92.6 % of this group
of farmers, followed by “Kpahissi Kokolodjo” and “Aloga
Kowé”. Other farmers adopted two cultivars in which “Aloga
Kokolodjo” comes always first in terms of number of farm-
ers.

3.2 Planting materials and plantain cropping systems

All interviewed farmers used suckers as planting material
(Table 3). These suckers were mainly collected for free from

fellow farmers’ plantations (59.9 %) or from their own fields
(35.8 %). A small amount of planting materials (4.2 %) was
purchased by farmers from their peers.

Table 3: Distribution of type of plantain planting amongst the
Sfarmers in the study area (n=432).

Farmers

Variable Material applying in %
Type of Suckers 100
planting Macro-propagation plantlets 0
material in-vitro plantlets 0
Origin of Fellows’ farmers gift 59.9
planting Own plantation 35.9
material Purchased from fellow farmers 4.2

Three main cropping systems were identified in the
plantain fields of the study area: intercropping of plantain
with another food crop (65.5% of interviewed farmers),
home gardens system (23.6 %) and mono cropping (10.8 %).
Intercropping of plantain with other food crops was prac-
ticed in various ways. One practice was that suckers were
scattered between the lines of annual food crops where they
stood for a second income generating means. Another prac-
tice consisted of associating plantain with perennial plants
such as oil palm (Elaeis guineensis Jacq.) or annual plants
such as taro [Colocasia esculenta (L.) Schott]. In the lat-
ter case, plantain density was higher and was used as the
main income generating means. Those intercropping sys-
tems can integrate a wide diversity of species with limited
risk of competition. Densities and modalities of those in-
tercropping systems varied, as well as their functions ran-
ging from technical complementarity in cropping systems
(fertility or shade management) to simple plot boundaries.
Home garden systems were present around almost every
compound, and typically maintained by women. It is one of
the oldest production systems, reflecting the traditions and
cultural heritage of the communities. It consists of an oppor-
tunistic planting of a few suckers in open spaces around the
houses where plants benefit from the large amount of nutri-
ents available through small livestock and poultry manure;
however, those plants are present in clumps which does not
optimise per plant yield, due to competition over space, nu-
trients and light. In monoculture system, only plantain is
grown in rows or scattered on a small plot with sometimes
up to four varieties.

3.3 Multi-species systems in plantain production

Plantain is grown under various production systems in-
cluding intercropping, home garden and monoculture. With
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regard to intercropping, plantain is associated with many
food crops in the same field without no respect to rows and
lines. These practices led to small densities sometimes less
than 400 plants of plantain per hectare. The number of in-
tercrops associated on the same field varied between one to
four. Overall, seven cases (25.9 %) of plantain intercrops
with one food crop, twelve cases of plantain intercrops in-
volving two food crops (44.4 %), seven cases of plantain in-
tercrops with three food crops (25.9 %), and only one case
(3.8 %) of plantain intercrops with four food crops such as
maize, beans, cassava and taro (Fig. 2). The dominant inter-
cropping systems included the association of plantain with
one or several annual crops such as taro [Colocasia escu-
lenta (L.) Schott], maize (Zea mays L.), cassava (Manihot
esculenta Crantz), chili pepper (Capsicum annuum L.), and
common bean (Phaseolus vulgaris L.).
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Taro-Chilli pepper 1
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Maize-beans

Oil palm trees
Maize-beans-cassava
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Fig. 2: Percentage of farmers growing different crop associations
with plantain, systems ordered by frequency of occurrence.

Plantain-taro systems represent 26.1 % of the total number
of farmers investigated, followed by plantain-maize-cassava
(11.9 %), plantain-taro-chili pepper (11.1 %) plantain-maize
(10.7 %) and plantain-maize-beans (8.3 %) (Fig. 2). Each
combination emanated from the optimisation of available
factors (land, availability of suckers, labor), food security
objectives, risk perception, knowledge and skills to properly
managing the crops. Farmers gave a try to whatever could
bring additional income to them apart from plantain. In fact,
fields were considered primarily for plantain production, but
then other crops were added along the production cycle ac-
cording the purposed outcomes the field expected by farm-
ers. Thus, new crops were gradually introduced in the field
as long as they could generate new income or contribute to
food security.

3.4 Plantation maintenance

Plantation maintenance included de-leafing, de-suckering,
staking, soil fertility management, watering during dry
weather and staking. De-leafing entails reducing the leaf
load of plantain, and was practiced by 69.9 % of the farmers
in the study area (Fig 3). Most farmers adopting this tech-
nique considered this practice obvious in the multi-species
systems to avoid shading of the companion crop by the
plantain.

o Practice
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' . ' . s
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Fig. 3: Distribution of farmers according to the methods used to
maintain plantain plantations.

Some other farmers (10.02 %) traded the leaves to food
processors as packaging materials. Few of them (1.2 %) in-
dicated that this practice was used for sanitation purpose in
order to limit the occurrence of diseases. De-suckering (re-
moval of the newly emerging suckers that compete with the
mother plant) was common in the study area (69 % of farm-
ers). Almost half of the farmers (45.5 %) left three suckers
with the mother plant; others (45.8 %) left four or more than
four suckers with the mother plant; the remaining left only
one or two with the mother tree. All farmers that adopted
this practice used suckers to either extend their fields, or es-
tablish a new plantation, or provide their peers with planting
materials. To sustain the pseudo stem, 61.8 % of the farm-
ers practiced staking after the emergence of flowers or fruits
on trees that were prone to lodging. Farmers considered that
lodging is one of the greatest threats to plantain production.
Most farmers (96 %) relied on rain only to cover the demand
in water of their fields. However, few of them (4 %) had
established irrigation infrastructure and watered their plan-
tations at least twice a week during dry spells. The watering
consists of spreading water on the ground using pipelines in
order to keep the floor wet. This irrigation system was adop-
ted by few farmers using mono cropping system (Fig. 3).
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Fertiliser application was not common in plantain produc-
tion in the study area. Most farmers did not apply any nu-
trients to their plantain crops, while 19 % applied fertilisers
(organic or synthetic). Among farmers applying nutrients,
only organic fertilisers were used by the majority (67 %),
followed by only synthetic fertilisers (27 %) or a mix of both
organic and synthetic fertilisers (6 %). Synthetic fertilisers
NPK-14-23-14+5S+1B recommended in cotton production
was used by 13.6 % of the farmers applying synthetic fer-
tilisers; while the one recommended for food crops NPK-
15-15-15 was used by 36.4 %, urea by 18.2 % and the mix
food crops NPK and urea by 31.8%. Organic fertilisers
included poultry droppings (applied by 27.3 % of the total
number of farmers using organic fertilisers), in situ compost
produced by farmers (21.8 %) and other organic fertilisers
such as household waste and cassava peels (50.9 %). Those
organic fertilisers were applied mainly as maintenance fertil-
isers once or twice a year, and sometimes as basal dressing.

3.5 Farmers’ awareness and knowledge on pests, diseases
and their management

The investigation of farmers’ awareness and knowledge
on pests and diseases revealed the existence of a big gap with
45.8 % of farmers having no knowledge about these biotic
constraints (Table 4). This result also revealed the ability of
farmers to recognize predominantly the presence of Black
Sigatoka and the weevils in the fields, and to the lesser ex-
tent the symptoms of the nematodes. None of the farmers
had a clue regarding the cause, origin and impact of pests
on the productivity of plantain. As far as pest management
is concerned, synthetic pesticides, ash and aqueous extracts
based on neem leaves were used either alone or in integrated
manner.

4 Discussion

4.1 Varieties adopted by producers

Local varieties, including Aloga Kokolodjo, Kpahissi
Kokolodjo and Gnivlan, were widely adopted despite the
high diversity of varieties identified in the survey. Farmers’
preferences were in line with the findings of several studies,
which showed that communities in Africa are strongly at-
tached to their local varieties at the expense of new, im-
proved, disease-resistant and high-yielding varieties. In fact,
consumer acceptance and adoption of new varieties is based
on a combination of several important traits (Karamura et al.,
2016). These traits are specific to plantain and include taste,
flesh colour, texture and cooking properties (Honfo et al.,
2020). The fact that the above three varieties have yellow-
ish flesh showed the importance of this trait in the selection

Table 4: Farmers’ awareness of pests and diseases and related
methods of control.

Percentage
Variable Awareness of farmers
Pest knowledge No knowledge 45.8
(n=432) Knowledge 54.2
Type of pest or Black Sigatoka 66.2
disease known Weevil 26.1
by farmers Nematodes symptoms 3.8
(n=234) Others diseases 3.8
Pest management Applied 6.8
(n=234) Not applied 93.7
Control methods Pesticides 56.2
(n=16) Traditional methods* 43.7

*e.g. ash and aqueous extracts of neem leaves.

of plantain varieties. According to Kikulwe ef al. (2011),
farmers select cultivars based on some observable charac-
teristics that each cultivar embodies and produces. Yellow
flesh was by far the most preferred. This behaviour is stim-
ulated by the attempt to maintain local varieties through a
dynamic process where farmers often select varieties on the
basis of a particular trait (Thijssen ef al., 2008). This could
be the reason for the reluctance of farmers to adopt Pita 3 and
FHIA 21, which were introduced in Benin and are widely
distributed in the West African sub-region (Tenkouano et al.,
2019), despite their high yield performance and resistance to
several major pests and diseases affecting plantain produc-
tion (Karamura et al., 2016). In fact, Pita 3 and FHIA 21
did not have the same organoleptic characteristics as local
cultivars and therefore did not meet consumer preferences
(Angbo-Kouakou et al., 2016). Madalla (20-21) found that
in Tanzania and Uganda (East Africa), most banana hybrids
were highly rated by farmers in terms of desired production
traits such as good agronomic performance and yield, and
resistance to pathogens, but very poorly rated in terms of
consumption traits such as taste, flavour and colour of local
food. To address the problem that limits the adoption of
improved or imported varieties, Madalla (2021) proposed
a participatory approach to selection involving farmers to
simultaneously balance desired production and consumption
traits.

4.2 Diversity of plantain cropping systems

This study identified the diversity of agricultural prac-
tices, as well as emphasized the various intercropping sys-
tems in place in plantain production in Benin. Food inter-
cropping system is by far the dominant system adopted by
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farmers, followed by monoculture system and home garden
system. These cropping systems are common among farm-
ers in West and Central Africa (Sivirihauma et al., 2017).
The rationale behind these systems is crop which leads to
optimising the use of a small area of land available to farm-
ers. This diversification provides farmers with the means
to have many sources of income; this is a secure way of
sustaining livelihoods and avoiding the risks associated with
monoculture (Adjimoti, 2018). Although banana monocul-
ture contributes to increased yields, this practice is depend-
ent on synthetic fertilisers and pesticides, which are costly
and can have adverse effects on human health and the en-
vironment (Bellamy, 2013). The choice of species to as-
sociate with plantains is supported by the objectives pur-
sued by the farmers. Plantain-taro association was the dom-
inant intercropping practice in the study area because the
root system of taro is shallow, and the above-ground can-
opy of taro is less than one metre high, which does not ad-
versely affect the growth of plantain. In addition, the mois-
ture content of the soil under the plantain canopy is suit-
able for taro growth (Hartemink ez al., 2000). The high ac-
ceptance of intercropping taro with plantain was also due
to the high market value of taro, especially when processed
into chips (Woldekiros, 2022). Technically, intercropping
plantain with other food crops involves ploughing within the
plantations, which damages the surface roots of plantain and
exposes the plants to disease. However, apart from the eco-
nomic benefits (Bellamy, 2013), intercropping plantain with
other crops has some additional benefits in terms of yield
stability, water and nutrient use, and reducing the impact of
pathogens (Zhang et al., 2013). This leads to improvements
in crop and soil quality as a result of optimised use of limited
resources and reduced dependence on external inputs. Inter-
cropping systems also enhance various soil-microbe-bound
mechanisms, such as nitrogen fixation and phosphorus mo-
bilisation in the rhizosphere (Eisenhauer et al., 2018). These
empirical results make it possible to promote plantain-based
intercropping systems when land sizes are decreasing, as
is the case in southern Benin. Three main cropping sys-
tems were recorded: intercropping of plantain with another
food crop (65.5 % of farmers surveyed), home garden sys-
tem (23.6 %) and monocropping (10.8 %). Unlike in Cote
d’Ivoire, Cameroon and Ghana (Norgrove & Hauser, 2014),
agroforestry systems like the intercropping of plantain with
cocoa were not adopted by farmers, probably because cocoa
has not been among the prioritised crops promoted by ex-
tension agents and farmer’s advisory system established by
the government of Benin. For this reason, this production
system is very marginal in Benin, and restricted to remote

locations close to the borders with Nigeria, which was not
part of the study area.

4.3  Planting materials, maintenance and sanitation
measures

Suckers were used as planting materials by all surveyed
farmers. These suckers come from fellow farmers’ planta-
tions and farmers’ own fields. In sub-Saharan Africa, most
farmers depend on natural regeneration of existing banana
mats to obtain suckers (Ocimati et al., 2013) but these of-
ten harbour pests and diseases which are spread within and
between farms leading to a decline in productivity and a
shortened lifespan of new plantations (Robooni e al., 2016).
According to Ocimati e al. (2013), this reliance on suckers
from farmers’ own and fellow farmers’ farms is due to the
lack of capacity for producing propagating materials through
other methods, or limited financial resources to purchase
these plantlets from nurseries. Many initiatives are being
taken to promote planting material from macro- and micro-
propagation in the country, which would enable the supply
of healthy planting material in sufficient numbers to avoid
the spread of diseases. This provides the guarantee to ensure
the sustainability and productivity of the newly established
plantations (Tumuhimbise & Talengera, 2018).

De-leafing was widely practiced mainly to maintain the
field and reduce shading at the onset of the rainfall. This
practice has also been recommended in controlling leaf dis-
ease severity due to black Sigatoka (Engwali et al., 2013),
and Xanthomonas wilt (Blomme et al., 2017). But its appli-
cation must follow certain rules (Ocimati et al., 2013). In
fact, de Lapeyre de Bellaire ef al. (2010) have recommen-
ded that this practice be limited to a simple mechanical re-
moval of necrotic leaf parts and not in a systematic cut of the
leaf blade or whole leaves. Besides, the use of clean cutting
materials to prevent the transmission of diseases from one
plantation to another should be promoted.

De-suckering is common in the study area, practiced
widely by 69.2 % of farmers in the surveyed area. The core
reason for this practice adopted by farmers was the estab-
lishment of new plantations. But, according to Mahdi et al.
2014), this practice has a significant effect on yield param-
eters, since many suckers around the mother plant contrib-
ute to greater competition for photosynthesis and nutrients
between the mother plant and suckers. In addition, farm-
ers of southern Benin who practice de-suckering kept two or
more suckers with the mother plant. Ademiluyi (2013) indi-
cated the effectiveness of sucker removal by claiming that a
higher number of suckers with the parent plant resulted in re-
duced yield with taller, thinner plants being produced. Zero
suckers or only one sucker, however, resulted in increased
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yield and yield components with shorter, thicker plants. It
is therefore recommended to limit the number of suckers in
plantain production to achieve optimal yield.

Although the study area is characterised by relatively high
temperature and variation in rainfall throughout the year with
alternating rainy and dry seasons (Akande et al., 2017), very
few farmers (3.9 %) practised irrigation in plantain planta-
tion. However, good irrigation management of plantain will
lead to improved productivity and continuous fruit yield, es-
pecially in tropical regions where rainfall and its distribution
are erratic (Akinro et al., 2012). Even though the soils are
characterised by very low cation exchange capacity (Igue et
al., 2013) and low stable organic matter content, farmers did
not use synthetic fertilisers, while organic manure was ap-
plied. In fact, access to fertiliser was a major challenge in
Benin, especially for households not involved in cotton pro-
duction (Adjimoti, 2018).

5 Conclusion

This study identified the existing agricultural practices in
plantain-based production areas in southern Benin. The ab-
sence of plantain-based agroforestry systems provides an
opportunity to promote this system in Benin’s plantain de-
velopment policy, with the strong involvement of extension
agents and farmer advisory councils established in the vari-
ous production areas. Once this phase has been success-
fully completed, the constraints of lodging and pressure on
trees for staking will be limited. In addition to the environ-
mental benefits of this practice, the associated crop will be-
come another source of income, providing greater resilience
to poverty. The low rate of adoption of good agricultural
practices to control pests and diseases is evidence of the low
productivity of plantain-based systems in Benin, making it
possible to put in place strategies, including mass produc-
tion of healthy planting material, to sustain large-scale pro-
duction of plantain in the Republic of Benin. In addition,
the study of the genetic profile of local varieties widely used
by farmers could also be relevant in the sense that the result
could provide useful information to identify genotypes with
potential to be used in breeding disease resistant varieties.
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