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Abstract
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The current study was aimed to investigate on the use of nets against pests in fruit-tree protection in
couffo department in south-western Republic of Benin, West Africa. The locations of Ayomi, Dévé,
Honton, Lokogohoué, Madjrè and Totchangni were surveyed in June 2019 to collect information about
the number of fruit-trees protected by nets against pests and those protected by mosquito nets, the kind
of fruit-trees protected and the kind of mosquito nets used. The results showed that one hundred and
twenty five (125) fruit-trees were protected by mosquito nets in Dogbo district whereas only five (05)
fruit-trees were protected by nets against pests. Farmers used different mosquito nets to protect their
fruit-trees such as Permanet 2.0 and Olyset nets. The use of mosquito nets in fruit-tree protection in
couffo department is a reality in Benin country. For that reason, nets against pests without insecticide
must be promoted to the farmers. These nets are different from mosquito nets distributed free by the
National Malaria Control Program (NMCP).
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Introduction
The range of pests and diseases that can (and do)
damage vegetables is immense, but specific ones that
have a major influence on productivity in any particular
region are usually limited. Pests and diseases may be
soil borne or air borne and can be crop specific or
generic, so the range of potential control measures is
huge. Nevertheless there are a number of basic
principles which can be applied to reduce their impact
on yield and quality (FAO, 2009).

The use of resistant varieties is an efficient method of
reducing pathogen impact on the crop, where suitable
varieties are available, as is the use of biological control
measures. Such methods tend to be easier to implement
in protected cultivation, like greenhouses, but in open
field situations can still be effective, economically
sound and within smallholders cultural knowledge.
Biological control is typically the reduction of pest
populations via natural enemies or natural elements and
it involves considerable labour activity. Simple
examples of biological control are conservation of
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natural enemies, for example lady beetles and
lacewings, further the use of such plants as sage, deters
the cabbage moth and carrot fly (FAO, 2009).
Pesticides are the most common means currently used
to control pests and diseases in vegetables crops. Their
use poses several challenges, in terms of safe storage of
the pesticide, safe application of the pesticide by the
labourer, appropriate frequency of application for
optimum benefit, and critically the necessity to ensure
that the chemical residue at harvest is well below the
critical level. There is also the danger of resistance
development to the pesticide by the target pathogen
(FAO, 2009).
The agricultural use of insecticides was implicated in
the development of resistance to pyrethroids in An.
gambiae s.l. populations (Diabaté et al., 2002a). In this
study the geographical distribution of resistance was
found to decrease in An. gambiae s.l. populations from
the Sudanian savannah to sahelian areas, and the highest
levels of resistance were found in populations at the
sites of cotton cultivation. The areas under cotton
cultivation have expanded dramatically in the last 10
years or so, increasing from 210 000 ha in 1996 to more
than 520 000 ha in 2005. A corresponding increase in
the level of insecticide use has also been reported,
reaching more than 3×106 liters of pesticide per
cropping campaign (Kaminski, 2007).

two or three insecticides of different families, the final
aim being to generate a synergy of insecticides for a
better pest management. After pesticide treatments in
agricultural settings, residues of insecticides get into
mosquito breeding sites. These residues have lethal
effects on larvae of some populations of mosquito
whereas they exert a selective pressure on other
populations, leading to a gradual tolerance of insecticide
concentrations and to the emergence of resistant
populations.
More recently, the emergence of resistance in
populations of An. gambiae to common classes of
insecticides used in public health has been reported in
Republic of Benin (Djogbénou et al., 2008; 2009;
Djègbé et al., 2011; Aïzoun et al., 2013a; 2013b;
2013c). Very few researches were published on fruittree protection in Couffo department in south-western
Republic of Benin. Therefore, there is a need to carry
out new researches for this purpose. The goal of this
study was to investigate how farmers used mosquito
nets to protect their fruit-trees in Dogbo district in
south-western Republic of Benin.
Materials and methods
Study area

Insecticides used in public health against disease vectors
are similar to those used for years in agriculture. In
Benin Republic, pyrethroids were introduced in
agriculture in the 1970s and, after 30 years of
continuous use, cases of resistance may be found in
some populations of insects. With regard to the origins
of vector resistance identified in rural and urban areas,
various diverging hypothesis are put forward. Some
authors incriminate pesticides used in cotton farms and
rice fields as the main source of selection of resistance
in several species of mosquito in rural environments
(Georghiou, 1991 in Central America, Asia and Africa;
N'guessan et al., 2003 in Côte d'Ivoire).
In Republic of Benin, study conducted by Akogbeto et
al. (2005) reveals that several chemicals are used in the
vegetable farms of Houeyiho and Parakou against field
pests. These chemicals are mainly pyrethroids,
organophosphates and carbamates. These compounds
are used as single formulations or as combinations of

Fig. 1a: Map of Republic of Benin showing Dogbo District.
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The study area is located in Republic of Benin (West
Africa) and includes the department of Couffo.
Couffo department is located in the south-western
Republic of Benin and the study was carried out more
precisely in Dogbo district. The southern borders of
this district are Lokossa and Bopa districts. The
northern border is Djakotomey district. The eastern
border is Lalo district and the western border of
Dogbo district is Togo republic. Dogbo district
covered 475 km2 and belongs to geographic region of
ADJA. The choice of the study site took into account

the economic activities of populations, their usual
protection practices against mosquito bites and
peasant practices to control farming pests. We took
these factors into account to appreciate the impact of
mosquito nets use in fruit-tree protection in this
district. Couffo has a climate with four seasons, two
rainy seasons (March to July and August to
November) and two dry seasons (November to March
and July to August). The temperature ranges from 25
to 30°C with the annual mean rainfall between 900
and 1100 mm (Fig.1a and Fig. 1b).

Fig. 1b: Map of Dogbo District showing the study area.

Study design
The study was carried out in June 2019 during the great
rainy season in the locations of Ayomi, Dévé, Honton,
Lokogohoué, Madjrè and Totchangni. These locations
were surveyed to collect information about the number
of fruit-trees protected by nets against pests and those
protected by mosquito nets, the kind of fruit-trees
protected and the kind of mosquito nets used.
Data analysis
Analysis using Fisher’s exact test and test of proportion
was performed on the data sets gathered from the

locations surveyed to appreciate how farmers used
mosquito nets to protect their trees. The significance
level was set at 5%.
Results and discussion

The analysis of Table 1 showed that one hundred and
twenty five (125) fruit-trees were protected by mosquito
nets in Dogbo district whereas only five (05) fruit-trees
were protected by nets against pests. Thirty two fruittrees were protected by mosquito nets in Totchangni
location followed by Dévé location where twenty seven
fruit-trees were protected by mosquito nets. Fruit-trees
were less protected by mosquito nets in Lokogohoué.
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Table 1. Recording of number of fruit-trees protected by nets
against pests and those protected by mosquito nets.
Number of fruitNumber of fruitLocations
trees protected by trees protected by
nets against pests
mosquito nets
Ayomi
01
15
Dévé
00
27
Honton
00
18
Lokogohoué 03
12
Madjrè
01
21
Totchangni
00
32

The analysis of Table 2 showed that different fruit-trees
were protected by mosquito nets in Dogbo district such
as: Mango-trees, Banana-trees, Orange-trees, Coconut
palms, Papaya trees and Guava-trees [Fig. 2 (a-f)] also
shows the different fruit-trees protected by mosquito
nets in Dogbo district).
Table 2. Kind of fruit-trees protected by mosquito nets.
Locations
Kind of fruit-trees protected by nets
Ayomi
Mango-tree
Dévé
Banana -tree
Honton
Orange-tree
Lokogohoué
Coconut palm
Madjrè
Papaya tree
Totchangni
Guava-tree

The analysis of Table 3 showed that farmers used
different mosquito nets to protect their fruit-trees such
as: Permanet 2.0 and Olyset net. Because of emergence
of pest resistance to the different pesticides used to
protect cultivation in the farms, the peasants or farmers
search for alternative methods such as biological control
and others.
Table 3. Kind of mosquito nets in fruit-trees protection.
Locations
Kind of mosquito nets used
Ayomi
Permanet 2.0
Olyset net
Dévé
Permanet 2.0
Olyset net
Honton
Permanet 2.0
Olyset net
Lokogohoué
Permanet 2.0
Olyset net
Madjrè
Permanet 2.0
Olyset net
Totchangni
Permanet 2.0
Olyset net

The use of insecticides in households and of pesticides
in agricultural settings has been highlighted as a key

factor contributing to the emergence of vector
resistance. Some authors believe that resistance
probably arose from the use of insecticide aerosols in
households and some plants used for fumigation over a
long period in rural and urban areas. Others believe that
the emergence of resistance results from massive use of
insecticides against pests in agricultural plantations.
Studies conducted by Diabate et al. (2002b) highlight
the elevated levels of resistance genes, kdr, in An.
gambiae collected in cotton-growing areas and
constantly subjected to insecticide treatments, as
compared to the low frequency of kdr recorded in rural
areas where farmers are restricted to food crops for local
consumption with no pesticides. In Côte d'Ivoire, the
kdr mutation identified in resistant strains of An.
gambiae was probably selected as a result of the
massive use of DDT and pyrethroids against pests in
cotton fields (Chandre et al., 1999; Diabaté, 1999). The
hypothesis of a relation between some agricultural
practices and the emergence of resistance should not be
neglected. In Benin, insecticide treatments against pests
in cotton plantations are done twice each month, for an
average of three months (between July and October)
each year. These treatment periods coincide with the
rainy seasons and correspond to the period of high
mosquito densities and increased development of
Anopheles larvae. In vegetable farms, treatments are
more regular and are done throughout the year.
Pesticide treatments release active components into the
environment of which some get directly into the
breeding sites of mosquitoes. There is a high probability
that insecticide residues can be found on soil in
agricultural areas and could exercise a selection
pressure on the larval stage on some populations of
mosquitoes.
The obtained results showed that the use of mosquito
nets in fruit-tree protection in couffo department is a
reality in Benin country. Farmers used different
mosquito nets to protect their fruit-trees such as
Permanet 2.0 and Olyset net which they received from
the different free distribution of Long-Lasting
Insecticidal Nets (LLINs) by the National Malaria
Control Program (NMCP). Permanet 2.0 and Olyset are
impregnated with pyrethroids. According to Zaim et al.
(2000), pyrethroids have unique modes of action such as
fast knockdown and excito-repellent effects. Some of
the mosquito nets used in fruit-tree protection may be
bought by farmers or received as donation by them. So,
Permanet 2.0 and Olyset net were the nets used by
farmers to protect their fruit-trees in Dogbo district.
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Fig. 2: (a) Mango-tree protected by Olyset net in Ayomi location; (b) Banana-trees protected by Permanet in Dévé
location; (c) Orange-tree protected by Permanet in Honton location; (d) Coconut palm protected by Olyset in Lokogohoué
location; (e) Papaya-trees protected by Permanets in Madjrè location; (f) Guava-trees (inside of weeds) protected by
Permanets in Totchangni location.

These nets were regularly distributed free by the NMCP
and they are Long-Lasting Insecticidal Nets (LLINs).
Instead of using them against mosquito bites, peasants
prefer using them to protect their fruit-trees. In fact,
their fruit-trees would be protected. But as the nets were
distributed to control malaria vectors, this practice is a
threat for NMCP. Therefore, some particular nets
without insecticide must be promoted to the farms.
These nets are different from mosquito nets distributed
free by NMCP and are called nets against pests. The
nets against pests respect environment and peasant
health by contrast to the use of impregnated mosquito
nets or use of pesticides against pests. So, the use of
nets against pests is an alternative method to the
emergence of pest resistance.
Conclusions
The farmer practices which use mosquito nets in fruit-

tree protection in couffo department would be a threat
for malaria control in this region of Benin country even
if their cultivations would certainly be protected from
farming pests (insects, herbivores and others). Other
methods to control farming pests must be vulgarized to
them in order to change their behaviors or practices in
protected cultivations. These methods won’t use
mosquito nets or pesticides in order to respect
environment and peasant health. One of these methods
is the use of nets against pests which is an alternative
method to the emergence of pest resistance.
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