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The present study assessed the effectiveness of the entomopathogen fungus Beauveria bassiana in
comparison with neem oil combined with the baculovirus MaviMNPV and a synthetic insecticide
deltamethrin for the control of Maruca vitrata Fabricius under field conditions. The trial was conducted
in six villages at Glazoue and Djakotomey, two districts in Benin. Four treatments consisting of (1)
untreated control, (2) neem + MaviMNPV, (3) B. bassiana and (4) deltamethrin were arranged in a
complete randomized block design with three replicates. Reproductive organs of cowpea plants
were sampled for estimating population of M. vitrata. In spite of the importance between-field
variations observed, bio-pesticides significantly reduced the population density of M. vitrata as well as
its damage level. Similarly, grain yields were improved in sprayed cowpea compared to the untreated
control, regardless of the experimental zone. In Glazoue, yields ranged from 724.06 + 5.04 kg/ha
(deltamethrin) to 933.03 + 8.7 kg/ha (B. bassiana). In Djakotomey, 649.1+4.7, 611.07+5.1, 583.19+4.04
and 217.11+3.9 kg/ha were recorded for deltamethrin, B. bassiana, neem + baculovirus, and untreated
control, respectively. The possibilities of the using bio-pesticides as efficient IPM components in
cowpea are discussed.
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INTRODUCTION

Cowpea Vigna unguiculata L. (Walp) is one of the most regions of the world (Singh et al.,, 2002). It is also a
important grain legumes in tropical and sub-tropical multipurpose crop grown as food and feed. Cowpea is
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cultivated worldwide with an estimated annual production
of 5.4 million tons with Africa producing nearly 5.2 million
(FAOSTAT, 2015). Cowpea provides the cheapest
source of protein for human consumption (Ajeigbe and
Singh, 2006). Cowpea also is rich in vitamins and
minerals. Its leaves are also consumed as fresh
vegetables, while the plant after harvest is a valuable
source of fodder for cattle. The plant tolerates drought,
performs well in a wide variety of soils, and being a
legume, it replenishes low fertility soils through deposited
organic matter. Also, legumes play a key role in soil
fertility improvement through biological nitrogen fixation
(Ajeigbe and Singh, 2006). Cowpea is grown mainly by
small-scale farmers in developing regions.

In Benin, cowpea is the most cultivated and consumed
grain legume. In 2014, about 93488 tons of cowpeas
were produced in Benin on 115,000 ha (FAOSTAT,
2015). It plays a role in human nutrition especially in
rural areas characterized by unbalanced diet. However,
the production is low and only 6.12 Kg of cowpea grain
were supplied per capaiata per year (FAOSTAT, 2015).
Indeed, various constraints seriously limit cowpea
production. Of these, biotic constraints namely damage
by insect pests remain the most important affecting
both yield and quality of the harvested products (Egho,
2010). Of these, the legume pod borer, Maruca vitrata
Fabricius (Lepidoptera, Crambidae) is reported to cause
serious damage on cowpea. The incidence of larvae of
the pest is all the more serious as each larvae attacks
several organs of the same plant: Flowers, leaves, flower
buds and green pods before migrating to another plant
(Liao and Liu, 2000). The caterpillars destroy both
cowpea flowers and pods causing yield losses up to 80%
(Tamo et al., 2003). Indeed, its larvae, brown, yellow or
light green at hatching, darken as they pass from one
stage to another. They are hairy, blackheaded with dark
brown spots on the body (Datinon, 2005). Several
methods have been developed or tested against M.
vitrata with chemical pesticides being the most used
control means (Jackai, 1995). Chemicals application is no
more attractive considering the so many side effects
including environmental pollution and human health
hazards, pest resistance and resurgence, secondary pest
outbreaks and loss of biodiversity (Ekesi et al., 2002;
Atachi et al., 2007). Alternative control methods such as
host plant resistance and cultural control practices were
not much effective to keep insect pests populations
below economic thresholds. Investigation on cowpea
selection did not vyield in lines demonstrating a
satisfactory level of resistance to the pod. Only Vigna
vexillata (L.) A. Rich, a wild Vigna was identified as
highly resistant to M. vitrata. Although V. vexillata is
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close to cowpea, it was not possible to transfer the
desirable genes into cultivated cowpea varieties because
of a strong cross-incompatibility at both pre and post-
fertilization levels. Also, various cultural practices have
been tested but required additional chemical application
to achieve efficient control (Oso and Falade, 2010).
Hence, the only alternative to overcome damage by the
cowpea pod borer M. vitrata remains biological control. It
consists of using various living organisms such as
predators, parasitoids and entomopathogens to control
pests while maintaining biodiversity and reducing
production costs (Scholz et al, 1998; Girling, 1992).
Among the entomopathogenic organisms identified for
M. vitrata, the virus Maruca vitrata multiple
nucleopolyhedrovirus (MaviMNPV) was highly specific to
M. vitrata (Lee et al., 2007). It was isolated from dead
M. vitrata larvae in Taiwan, and was tested with
success in West Africa against M. vitrata (Lee et al.,
2007; Tamo et al., 2010; Sokame et al., 2015; Muhammad
etal., 2017). Likewise the entomopathogenic fungi such
as Beauveria bassiana (Balsamo) Vuillemin
(Hypocréales: Ophiocordycipitacea) are known for their
ability to infect a wide range of insects including M.
vitrata (Srinivasan et al., 2014). In fact, the Beauveria
genus is mainly based on the special mode of conidial
formation. Phialides carrying conidia are elongated
sometimes spherical (Tanada and Kaya, 1993). In Africa
and particularly in Benin, B. bassiana has been used to
infect a wide range of insects in the field (Godonou et al.,
2009; Douro Kpindou et al., 2011). Preliminary studies
conducted in the laboratories of the International
Institute of Tropical Agriculture (IITA-Benin) on the third
and fourth instars of M. vitrata using the
entomopathogenic fungi, B. bassiana (isolate Bb115)
have shown that they are effective at various doses on
the pest (Douro Kpindou et al., 2011; Toffa Mehinto et al.,
2014a). The effect of B. bassiana was compared with that
of Decis, a chemical pesticide commonly used in
cowpea production in Benin and Neem + Virus already
used in the biological control of cowpea pests (Sokame
et al., 2015).

This study aims to assess the effectiveness of the
entomopathogen fungus B. bassiana in comparison with
the combination of neem oil and the virus MaviMNPV as
alternative to synthetic chemicals in the context of pests’
management in cowpea.

MATERIAL AND METHODS
Experimental sites

The works described below were conducted at the laboratory
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of insect pathology of the International Institute of Tropical
Agriculture (IITA), Benin Station (6°28N and 2°21E, 15 m
altitude), near Cotonou, Benin, in climate chamber with a mean
temperature of 26 + 0.50°C and a relative humidity of 65.5 + 5%.

The experiments were conducted also in two agro ecological
zones of Central (Glazoue/Ouedeme) and  Southern Benin
(Djakotomey/Djakotomey 1). Sites that hosted the experiments were
used to grow cowpea with different cropping systems. The climate
at both sites is of Sudano-Guinean or subequatorial type, with two
dry seasons alternating with two rainy seasons. The average rainfall
ranged between 700 and 1100 mm per year at Djakotomey with
temperature of 23 to 31.2°C. But at Glazoue, the annual rainfall
varies between 960 and 1256 mm and the mean temperatures
between 24 and 29°C (Capo-Chichi and Guidibi, 2006).

Plant material

The cowpea variety "Wankoun" and "Sakaouga", were used in the
different experiments in the agro ecological zones of Central
(Glazoue) and southern Benin (Djakotomey 1), respectively. The
variety "Wankoun" is the common cultivated one at Galazoue while
"Sakaouga" is the dominant variety at Djakotomey. Both varieties
are semi-erect varieties with a development cycle lasting for 65 to 70
days.

Bio-pesticides and synthetic pesticide

The control agents used were the virus Maruca vitrata Multiple
nucleopolyhedrovirus (MaviMNPV) combined with the botanic
pesticide “TopBio” (with neem oil (azadirachtin). The “TopBio” as
main component and trace essential oil such as citronellal,
citronellol, geraniol and nimbin from lemongrass); Topbio was
purchased at BioPhyto-Collines, an artisanal plant extract factory
in Benin. Also, the biopesticide of the entomopathogenic
fungus B. bassiana isolate (Bb 115) and the chemical
pesticide Deltamethrin, Decis (12.5 EC) was used. Colonies of B.
bassiana was mass produced from dried conidia in a stock
culture at IITA Benin. Conidia viability after 24 h incubation on
Potato Dextrose Agar (PDA) was 95%. Chemical pesticide
included in the present study was that applied by producers in the
study area. The virus MaviMNPV, a baculovirus was obtained
from a stock culture at [ITA Benin. The virus was introduced in
Benin through a collaborative research between IITA-Benin and
“World Vegetable Center (WorldVeg)”’, in Taiwan. The virus was
isolated from infected larvae of M. vitrata on “Sesbania Pea
(Sesbania cannabina)” in Taiwan (Lee et al., 2007, Chen et al.,
2008).

Indeed, authors such as Gouissi (2013) and Sokame et al. (2015)
found that the formulation Neem + virus is more effective on M.
vitrata than the two products used individually.

Experimental set up
Experiments were set up at the two experimental site:

1. In three villages of Glazoue/Ouedeme: Dogbo (08° 00 786 N,
002° 08 198'E, 591m Alt), Gbaglavigo (08° 02 558N, 002° 09
190’E, 682m Alt) and Allenoudji (08° 01 406’'N, 002° 10 760E,
674 m Alt) where the villages were considered as replications.

2. Inthree villages of Djakotomey/Djakotomey 1: Bitouhoue (N 06° 53
649°N, 001° 41 689’E, 153 m Altitude), Atchouhoue (06° 52 507’ N,
001° 41 919°E, 137m Altitude) and Hounkemey (06° 52 357" N,
001°41 142’ E, 142 m Altitude) where the villages were considered
as repetitions.
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Farmers' fields

Six cowpea producers were selected from each of six sub-
municipalites of Glazoue (Ouedeme) and Djakotomey
(Djakotomey 1). The field experiments consisted of four
treatments: Untreated control (no pesticide), cowpea treated with
Topbio (neem) + virus (MaviMNPV), cowpea treated with
Deltamethrin and cowpea treated with B. bassiana (isolate Bb
115). Each treatment was repeated three times in a randomized
complete block design (RCB) with experimental units of 100 m? (10
m x 10 m). Cowpea was sown at 75 cm x 25 cm. Plants were
weeded twice. Maize was planted in alleys to avoid interference
between treatments. Biopesticide was applied at a rate of 75 g
conidia (active ingredient)/ha which corresponds to a quantity of
0,78 x 10" conidia’ha and the application volume of biopesticides
was two litres per hectare. The dose of MaviMNPV virus used
was 1.6 x 10 OB of virus which is combined against one litre of
neem (Topbio). The recommended application rate used in
chemical pesticides plots was one litre per hectare for Decis.
Plants were treated at the 32", 39", 43", 49 and 30", 37", 41%
and 47" days after planting (DAP) in Glazoue and Djakotomey,
respectively. The different treatment dates are chosen according to
the vegetative cycle of each cowpea variety used in each study
area. Plant treatment started at the onset of flowering (flower buds
stages), a period of M. vitrata infestation. All applications were
done using a sprayer SWISSMEX-8I”. Temperatures and the mean
relative humidity (+ SE) recorded during applications were as
follows: Tmin = 25.2 + 0.2°C; Tmax = 31.7 + 0.5°C; RHmin = 63.3
+ 3.1% and RHmax = 93.9 + 2.1%.

Assessment of M. vitrata population density

Samples of 10 plants were weekly selected randomly per treatment
to assess M. vitrata population. Flowers and pods were collected
from each plant and stored in boxes containing 65% alcohol
before treatment (Gouissi, 2013). So, M. vitrata were identified and
dead or alive larvae were counted four days after treatment. Larvae
were put individually in a 3.8 cm x 2.9 cm x 4.0 cm boxes with
perforated cover for aeration. Cadavers were collected daily. They
were put in Petri dishes (@ = 9 cm) for 24 h to be dried out, and
incubated in Petri dishes containing wet filter paper. The number of
alive and dead larvae was recorded.

Assessment of damage on the reproductive organs (flowers
and pods)

This parameter was determined weekly from the rows. Damage of
reproductive organs (organs stung, rotten) was assessed weekly.
The presence of M. vitrata was checked four times (42" DAP for
flowers and 48" DAP for pods). Thus, ten flowers and/or 10 pods
were randomly sampled per treatment.

Holes on flowers or pods and presence of M. vitrata larvae were
recorded to estimate its damage index.

Weather conditions

The environment factors such as rainfall, temperature and
relative humidity were recorded during the experiments. The
rainfall was well distributed with minor variations. The months of
May and June were the wettest with 108.2 and 94.2 mm,
respectively in the central zone (Glazoue) and 192.2 and 101.7 mm,
respectively in the southern zone (Djakotomey). In Glazoue, the
maximum temperature averaging 28.9 + 3.2°C was recorded in
April (beginning of the experiments). It has decreased in July, the
period of cowpea maturity.
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Cowpeayield assessment

Yield was estimated at 65-70 days after planting (pods maturity
period) by harvesting cowpea in three delimited areas (quadrants)
similar to those used for M. vitrata population estimation. Quadrants
consisted of 1 m? with 10 cowpea plants. Pods harvested on the
10 plants were kept in polyethylene bags and labelled according
to treatments. Pods were dried by means of sunlight for 3 days and
then shelled with hands. Grains in each treatment were weighed
with triple beam balance (Mettler PJ 300).

Statistical analysis

Effects of synthetic pesticide (Decis), neem, MaviMNPV virus and
Beauveria bassiana suspension on the population and damage
(%) by M. vitrata on different reproductive organs were compared
by performing ANOVA using SAS software followed by the test of
Student-Newman-Keuls. Percent data (larval mortality rate,
sporulation rate of dead larvae) in the different treatments were log-
transformed [log (x +1)] prior to the analysis.

RESULTS

Effect of B. bassiana, neem oil combined with
MaviMNPV on M. vitrata population

At Glazoue, the different products namely B. bassiana,
Decis and neem+MaviMNPV significantly reduced M.
vitrata larval density compared to untreated control
(F=10.61; P < 0.0001). Indeed, shortly after the first
application the average number of M. vitrata larvae was
lower (0.13+0.6 larvael/plant) in plants treated with
Deltamethrin than those treated with biopesticides.
Then after the third application, this number slightly
increased in Decis treatment (0.9+0.4 larvae/plant) at 46
days after planting (DAP). From this same DAP (46
DAP), the mean number recorded in biopesticide
treatments decreased progressively. Despite their slow
action, the bio products particularly B. bassiana
significantly reduced the larval population over the period
of this trial (Figure 1A).

At Djakotomey, the different products tested showed
comparable efficacy over time. However, from 42 DAP,
the number of M. vitrata larvae significantly increased for
all tested products and reached at the end of the
experiments, 1.5 + 0.04; 2.3 £ 0.01 and 2.5 + 0.02
larvae for Deltamethrin, B. bassiana and Neem +
MaviMNPV, respectively at 53 DAP (Figure 1B). The curve
describing the fluctuation of M. vitrata larvae in untreated
control was above those that describe the fluctuation in
treated cowpea (Figure 1B).

In contrast to Glazoue (Ouedeme), the average number
of M. vitrata larvae did not decrease at 46 DAP but
showed a constant trend till the end of the experiment.
However, significant differences were observed between
the different products applied (F=2.31; P = 0. 1361).

There were significant interactions between the
different pesticides used and the agro-ecological zones
pointing at a sharp link between the number of alive M.

vitrata larvae and the agro-ecological zone (F=1.78; P =
0.0363).

Effect of synthetic chemical and bio-pesticides on M.
vitrata population and damage to fruiting organs in
cowpea producers’ fields

At Glazoue, for all pesticides used, the damage was
heavier on the pods than on the flower. These ranged
from 9.2+3.5% (Neem+MaviMNPV, flower buds) to
13.7+2.1% (Neem+MaviMNPV, pods) (Table 1).
However, statistical analysis reveals significant differences
between treatment for the percent damage in the
reproductive organs and controls at Glazoue (F =13.16,
P= 0.0018; F =2.84, P=0.0051 for flowers and pods,
respectively).

The presence of M. vitrata in reproductive organs was
highly variable (Table 1). The average number of M.
vitrata ranged from 0.08 + 0.02 (Deltamethrin) to
0.97+0.08/plant (Neem+MaviMNPV) for flowers and
0.02+0.01 (Deltamethrin) to 0.18+0.3/plant
(Neem+MaviMNPV) for the pods. Pesticides have better
controlled the pest. Significant differences were observed
between the different products applied and untreated
control for the average number of M. vitrata larvae
recorded on flowers and pods (Table 1).

At Djakotomey, the number of M. vitrata larvae
recorded on flowers was lower in Decis-treated plants
compared to untreated control. Furthermore, statistical

analysis reveals significant differences between
treatment for the percent damage in the reproductive
organs and controls (F=6.38, P=0.0024; F=2.37,

P=0.0374 for flowers and pods respectively) (Table 1).
Thus, compared to untreated control, B. bassiana
significantly reduced the damage level in pods while the
combination of neem with MaviMNPV treatment
significantly reduced the damage to flowers (Table 1).

Moreover, the monitoring and incubation of dead
larvae collected from field revealed that only larvae
collected from plots treated with the fungus B. bassiana
have sporulated.

Yields in cowpea producers’ field

The overall grain yield was improved in treated cowpea
compared to the untreated control, regardless of the
experimental zone (Figure 2). At Glazoue, yields ranged
from 858.1 + 5.04 kg/ha (Deltamethrin) to 1012.03 + 8.7
kg/ha (B. bassiana). The performance of B. bassiana
was significantly better than those of other treatments
(F = 13.62, P = 0.0002). Unlike at Glazoue, yields
ranged from 217.243.04 Kg/ha (untreated control) to
649.7+5.2 Kg/ha (Deltamethrin) at Djakotomey (Figure
2). So, the performance of Deltamethrin was better than
those of other treatments. However, all treatments had
significantly similar yields.
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Figure 1. Fluctuation of M. vitrata population density under the influence of chemical and biological pesticides in
central (A: Glazoue) and southern (B: Djakotomey) zones at Benin.

DISCUSSION cropping season, all the major insect pests were

encountered in the study areas - an observation

Both the biopesticides and synthetic pesticide used in this
study have significantly reduced the population of M.
vitrata compared to untreated control. So, during the late

confirming, that reported by Jackai and Raulston (1988)
according to which the major cowpea insect pests occur
wherever the crop is cultivated.
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Table 1. Effect of the synthetic pesticide (Decis (deltamethrin)), the combined formulation of a neem-based botanical pesticide Topbio
with the baculovirus MaviMNPV, and the formulation of the entomopatogenic fungus Beauveria bassiana on the population and
damage (%) by the legume pod borer Maruca vitrata on different cowpea reproductive structures in central (Glazoue) and southern

(Djakotomey) zones at Benin.

Flower Pods
Zone Treatment , .
**Percent damage * M. vitrata larvae **Percent damage * M. vitrata larvae

Untreated control 66.5+3.7% 1.73+0.4% 17.2+4.8% 1.94+0.04%

Central zone  D€CIS 12.42.4° 0.08+0.02¢ 11.843.6° 0.01°
Neem+ 9.2+3.5° 0.97+0.08" 13.7+2.1° 0.18+0.3"
B. bassiana 11.2+4.1° 0.12+0.02°% 8.3+2.7° 0.02°
Untreated control 69.5+6.12 3.04+0.62 33.5+2.1% 3.82+1.02

southern zone D% 12.642.2° 0.16+0.07c 11.8+1.1° 1.44+0.1°
Neem+ 13.5+1.4° 0.32+0.1° 14.9+1.9%° 2.11+0.7%
B. bassiana 14.9+3.5° 0.31+0.1° 8.9+1.7° 2.07+ 0.9%°

*Average number per plots + SE (calculated on the basis of 3 replicates of 4 observations and on 10 organs); ** Average rates of flowers or
damaged pods + SE (calculated on the basis of 3 replicates of 4 observations and on 10 organs); Mv = M. vitrata; Means in the same column
followed by the same letter are not significantly different at the 5% level (ANOVA followed by SNK).

~ 800 - i

%" 600 - \ :

> 400 - < §
200 - B \

Control Decis

Neem+Virus

Figure 2. Cowpea yields (kg/ha) in central (Glazoue) and southern (Djakotomey) zones in Benin.

The degree of pest control results in a damage reduction
on reproductive organs (flowers and pods). In addition,
the synthetic insecticide rapidly reduced larval density
than did bio-insecticides. The occurrence and distribution
of insect species in this study in the two locations (central
and southern zones) followed different trends. So, the

chemical pesticide had reduced more rapidly larval
density than the biopesticides, due to its broad-
spectrum action. This insecticide protected old and new
leaves including those that were not present during the
application. Under the conditions of proper spraying,
larval mortality was observed 2 days after application.



These results confirm studies by Atachi and Sourokou
(1989) and Bognaho (1996) pointing at the effectiveness
of Deltamethrin (Decis) on larval stages of cowpea pest.
This can probably be explained by resistance of M.
vitrata to Deltamethrin. Indeed, Ekesi (1999) reported
the resistance to several chemical compounds including
pyrethroids. However, this needs to be established
during future investigations in Benin.

The dose and application volume should adjust to get
similar results with the synthetic pesticide for large
cowpea plots. The application of B. bassiana was
slightly more effective than the combination Neem+
MaviMNPV. Indeed, the positive action of B. bassiana 115
was confirmed by the sporulation observed in the dead
larvae collected in fungus B. bassiana treated plots.
Similar results were reported by Adanvé (2012) and
Toffa Mehinto et al. (2014a, 2014b) who confirmed the
pathogenicity and virulence of B. bassiana 115 to control
M. vitrata in the laboratory with infection rates ranging
from 43 to 98% between 4 to 10 days after treatment).
Tumuhaise et al. (2015) also confirmed the effectiveness
of both Metarhizium anisopliae and Beauveria bassiana
against M. vitrata.

Several authors reported that the genus Beauveria
attacks a variety of insects (Prior, 1992). The limited action
of the combination Neem+MaviMNPV was not
consistent with the observation of Gouissi (2013) who
reported that Neem+MaviMNPV were effective against
M. vitrata. This effectiveness was attributed to the
repelling properties of azadirachtin, the active matter of
Neem and the specificity of MaviMNPV to M. vitrata
(Honfoga, 2007). Similarly, Gahukar (1988) observed
that the effect of the extract of Neem kernels is
comparable to treatments with deltamethrin in the
control of H. armigera’s larvae on groundnut plants.
Sokame et al. (2015) found that the formulation Neem +
MaviMNPV was more effective.

These differences could be explained not only by
specificity in the entomopathogen species but also by the
variation in environmental conditions of the study areas.
Even both entomopathogenic diseases could be spread
through dead larvae, the viral disease is specific to M.
vitrata larvae, while that of B. bassiana would affect any
insect species through sporulation of dead larvae. The
viral disease may result from viral particles multiplication
in infected larvae (Lee et al., 2007), while the fungus B.
bassiana was reported to affect insects through active
body entering (physical deterioration from germinating
conidia) and physiological alteration from synthesized
enzymes (Liu et al., 2003; Cho et al., 2006). Virulence
of B. bassiana was reported to depend on its
physiological characteristic and enzyme production (Liu
et al., 2003). Enzymatic and mechanical pressure
enables B. bassiana to destroy host cuticle proteins.
However, the fungus also synthetizes toxic non-
enzymatic compounds such as beauvericin and
basianolide that speed the infestation process (Cito et
al., 2016). Furthermore, other traits such as conidial

Mehinto et al. 119

viability, germination speed, hyphal growth rate and
pathogenicity are influenced by environmental factors
namely temperature and relative humididy and thereby
the fungal efficacy (Liu et al., 2003). The agro-climatic
conditions including rainfall would also explain
differences in insects’ activity at Glazoue (Central zone)
and Djakotomey (southern zone) especially during the
major cropping season. Differences between the two agro-
ecological zones for the percent damage caused to the
reproductive organs could also be explained by climatic
factors such as the rainfall. Indeed, in the zone southern,
high amount of rainfall was recorded, 48 h after spraying
reducing then the efficacy of the bio-pesticides.
Furthermore, yields were significantly higher in treated
plots compared to the untreated ones at both Glazoue
and Djakotomey. These results reflected the infestation
and damage rates recorded at the two locations during
the period of time covered by the present study. Similar
observation has been done by Douro et al. (2013) who
demonstrated the effectiveness of entomopathogenic
fungi M. anisopliae and B. bassiana and Neem oil in the
integrated management of Helicoverva armigera (HUbner)
(Lepidoptera: Noctuidae) on cotton. In the absence of
control measures, high losses were recorded (Atachi et
al., 2007; Djiéto-Lordon et al., 2007). The current yield
levels were a bit lower compared to that obtained (1.036
kg.ha™) by Affokpon et al. (2013). This is probably due to
soil fertility depletion that characterized the experimental
sites. Indeed, the sites were used for several years of
cowpea monocropping, system in which the overall
damage should be high on reproductive organs. A
diagnosis of a mineral earth bar in southern Benin
cowpea deficiency was also noted by Amadji and Glitho
(2005). So, Balogoun (2012) confirms that the decline in
soil fertility is a major problem and a major constraint
to agricultural production in Benin. Moreover, Producers
claimed higher insect infestations during the great
cowpea season in southern zone.

Conclusion

This study assessed the efficacy of entomopathogenic
fungi B. bassiana (isolate Bb 115) and Neem +
MaviMNPV on M. vitrata. Although the great variation
in their effects, the biopesticides tested have
significantly reduced the population density of M. vitrata as
well as the damage level. The overall grain yield was
improved in treated cowpea compared to the untreated
control, regardless of the experimental zone. The current
study revealed that biopesticides could be formulated
from B. bassiana or neem + MaviMNPV as efficient
alternative to synthetic insecticides for the management of
major insect pests in cowpea.
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