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Abstract: A capture of tsetse flies was done between November 2014 and July 2016 in three localities around the Mbam and
Djerem National Park. The biconic traps were used for the captures in Yoko, Mbakaou and Betare-Oya during 5 days. These
traps permitted to capture 709 tsetse flies belonging to four species: Glossina fuscipes fuscipes (54.16%), Glossina fusca
congolensis (29.34%), Glossina palpalis spp (7.19%) and Glossina calliginea (9.31%). The season did not influence the
abundance of tsetse flies. In general, no significant influence was observed between the localities. Specifically, the Glossina
palpalis spp species presented a significant difference in its distribution between the localities of Betare-Oya and Yoko
(P=0.048). The Glossina calliginea species was also differently distributed between the traps close to a path in T4 enlightened
area and the traps close to a path to T3 shade (P=0.042), presenting a direct link between the number of tsetse flies and the

presence of cattle.
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1. Introduction

Trypanosomose is a disease causes by blood protozoans
called Trypanosoma, always present on vertebrates that
constitute their milieu of life. All the trypanosomas (except
the Trypanosoma equiperdum) have adixenous cycle which
the intermediary host is abloodsuckinginsect. This insect can
be a simple mechanic vector, in which trypanosomas survive.
This role is insured bytabanidae orstomoxinae. The real
biological vectors of trypanosomas which permit the
multiplication of the parasite are tsetse flies (the type of
Glossina) only present in Africa (Chartier and Co., 2000).

African animaltrypanosomiasisis one of the main obstacles
to breeding in all sub-Saharan Africa. The most concerned
domesticated animal by this disease remains cattle (FAO,
2002). Cameroon in 2012 counted 22271 signaled cases
(Year statistics book of Cameroon, 2013). Africa has about
300 billioncattlewhich about one quarter is situated in the
regions infested by tsetse flies (FAO, 2012). The annual
productivity deficit represents 1 million tons of meat and 1.6

million tons of milk. In the absence of tsetse flies, the cattle
livestock could increase by 33 million animals. The direct
losses by mortality are aggravated by the indirect losses due
to weight loss, morbidity and reproduction problems often
difficult to quantify (abortion, sterility, increase of the
interval between two calvings). According to the World
Bank, the losses of incomes in agriculture vary between 800
and 1600 US million dollars in respect to the degree of the
impact of trypanosomoses. In the other hand these losses
underlie the decrease of the economic freedom for the
Countries concerned and the reduction of food proteins
available for human being.

The distribution of tsetse flies and the risk evaluation of
the trypanosomose in Cameroon are not yet totally
established. Despite the studies carried by many researchers
(Asonganyi and Co., 1990; Morlais, 1998; Njiokou and Co.,
2006; Simo and Co., 2006; Njitchouang and Co., 2010;
Farikou and Co., 2010; Simo and Co., 2012), there is less
knowledge on the effective of tsetse flies in many bleeding
areas, which constitutesan obstacle for animal production. On
other hand, in reason of its bioclimatic factors and of the
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diversity of its ecosystems, Cameroon has favorable zones
for the development of tsetse flies. In addition, Cameroon has
many historical sources of infection on sleeping sickness in
certain regions which some have not been prospected for
more than 40 years. While cases of TAA often signaledin
proximity with parks give rise to a certain worry.

The geographic location of the Mbam and Djerem
National Park (MDNP) in ecotone zone or of forest savanna
transition, where coexist forest species, savanna species and
ubiquitous species is recognized by scientists as being riche
in endemic species and favorable to speciation (MINFOF,
2007). These particularities in the ecological and biological
domain make the MDNP, the protected area, potentially
housing tsetse flies. According to Mavoungou (2007), the
parks overflow many pathogenic agents that can be
transmitted by the insects’ vectors; namely bloodsucking
flies like Tsetse flies, Stomoxys and Tabanidae.

This work is carried in this area given the ecomomic
importance of the MDNP, of its importance in the eco-
touristicmap of Cameroon, considering the rush of farmers to
the proximity of the park and the road infrastructures in
course of realization.

2. Material and Methods

Research Zone

The MDNP covers four thousands two hundred kilometers
square which half is made of tropical forest, plains, the other
half of wooded savanna and Soudan-Guinean woody savanna
with between the two a large ecotone belt (Maisels, 2004).
This overlap of two zones of vegetation confers to the Mbam
and Djeremnational park the biggest diversity of habitats of
all the protected areas of Cameroon.
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Figure 1. Location of the Mbam and Djerem National Park in Cameroon space (MINFOE, 2007).

The new national park possesses forestry galleries,
transition forests and humid forests, different types of
savannas, moving from woody savannas almost completed
closed, passing through bushy savannas to opened grassland,
seasonable flooded, through the principal rivers which one
presents spectacular waterfalls.

All this natural wealth is diversely distributed between the
three regions of the Center by the station of Yoko, of the East
by the station of Betare-Oya and the Adamaoua by the station
of Mbakaou.

The three (03) stations present two variable seasons in

respect to the zones. Despite these similarities, there are also
specificities. Indeed, in Betare-Oya such in Yoko the
unimodal nature of the raining seasons is less marked than
Bakaou. In Betare-Oya, from mid-May there is a decrease of
the curve till mid-July and a slow increase from mid-May till
mid-Juneuntil the maxima of September and October. In
Yoko the inflexion is short (from mid-May to mid-June) then
a slow increase from mid-June to the maxima of September
and October.

Transhumance which is the moving of cattle to seek
available food also falls under the dynamics of these vectors.
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It takes place differently, depending on the localities (Yoko:
mid-November to December, Mbakaou: end March to May
and Betare-Oya: mid-December to May).

3. Methodology

3.1. Captureof Insects

The trapping, originally employed as a technique of
fighting, is used as method of sampling in the ecological
research on tsetse flies since the appearance of the biconic
trap of Challier-Laveissiére (1973). It constitutes a more
representative sampling technique of the populations than the
capture with a net (Gouteux and Dagnogo, 1986). Based on
the principle of visual attraction, it attracts tsetse flies thanks
to it blue cobweb. After they are posited on black bands;
then, by flying back moving to the light, they are imprisoned
in a mosquito net tulle coneshaped where they will enter a
capture trap.

During our investigations carried from November 2014 to
July 2016, the tsetse flies were captured thanks to these
biconic traps.

3.2. Sampling of Tsetse Flies

The captures were done during five consecutive days in
order not to affect the dynamics of the populations studied
and therefore have sufficient numbers of the population for a
longitudinal study. The captures were done in day time to
respect the activity period of tsetse flies. The traps were
activated in the morning before 08am and removed in the
evening after 5 pm. During the removal of traps, the capture
nets were marked with the number mentioned on the trap and
brought back to the laboratory for identification. In the
laboratory, the tsetse flies have been separated from
dipterans, then counted and identified under a binocular
magnifying glass with the use of the identification keys
published by Brunhesand Co. (1998).

3.3. Disposition of Traps

In each of the zones of the study, 05 traps distant one
another for at least 500mweredistributed in the different
biotopes found. We will gather them into five indications: the
traps near a stalling park (T1), the traps near a river (T2), the
traps near a shade path (T3), the traps near a path in a
lightened zone (T4) and the traps near houses (T5).

3.4. Data Analysis

The abundance of tsetse flies species captured in the zone
of the study was defined by the apparent density per trap and
per day (ADT) calculated according to the following
formula:

Number of captured tsetse flies
ADT f cap f

~ Number of trapsxNumber of days of capture

The relation V/A (V=variance and A=average) permitted
us to establish the distribution of insects. The Margalefindex

of diversity was calculated to evaluate the diversity of these
insects in the areas prospected. This index was calculated
using the formula: D = (S-1)/log N, where “S” is the number
of species and “N” the total number of the individuals
gathered (Legendre & Legendre, 1998). So, when this index
is above 1, the milieu is rich in species fairly distributed.

4. Results

4.1. Specific Composition of the Tsetse Flies Captured

The different captures realized during this study permitted
to notel726 Dipterans among which 1017 are mechanic
vectors (58.92%) and 709 tsetse flies (41.08%). Among the
mechanic  vectors, we note 553 Tabanidae (277
Atylotusagrestis and 256 Tabanusbovinus), 386 Muscidae
represented by Stomoxyscalcitrans and 98 Muscidae
(Simuliumdamnosum) (Table 1).

Table 1. variations rate of different insects during the captures by biconic
traps from the month of November 2014 to July 2016 in the localities of Yoko
(Centre), Mbakaou (Adamaoua) and Betare-oya (East).

Species Numbers Proportions (%)
Glossines (G. fuscipes. fuscipes, G. fusca 709 41.10
congolensis, G. palpalis et G. calliginea) ’

Tabanus bovinus 256 14.83

Atylotus agrestis 277 16.04

Stomoxys calcirans. 386 22.35

Simulium damnosum 98 5.68

TOTALS 1726 100

The above chart shows that the mechanic vectors are
significantly more important than biologic vectors. (Z =
7.49), with proportions of 59% against about 41%. These
proportions permit to maintain the transmission in the
absence of biologic vectors.

On the 709 tsetse fliesobserved during our entomologic

investigation, the different species were identified
Glossinafuscipesfuscipes (54.16%),
Glossinafuscacongolensis  (29.34%), Glossinapalpalisspp

(7.19%) and Glossinacalliginea (9.31%) (Figure 2).

Figure 2. Specific compositions of captured tsetse flies during the
entomologic investigation from November 2014 toJuly 2016 in Yoko
(Centre), Mbakaou (Adamaoua) and Betare-oya (East).

G.f.f.: Glossinafuscipesfuscipes; G.f.c.: Glossinafuscacongolensis; G.p.spp:
Glossinapalpalisspp; G.c.: Glossinacalliginea
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The four species of the tsetse flies were present in all the
prospected localities (Figure 3). Only the Glossina palpalis
spp species has presented a significant difference in its
distribution between the localities of Betare-Oya and Yoko (p
=0.048). This figure confirms the high rate of Glossina
fuscipes fuscipes no matter the place of capture. The
important presence of Glossina palpalis spp in a locality
testifies its initial presence in this locality before the
installation of the park.
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Figure 3. Composition of the different tsetse flies species captured during
the entomologic investigation from November 2014 to July 2016 in Yoko
(Centre), Mbakaou (Adamaoua) and Betare-oya (East).

G.f.f.: Glossina fuscipes fuscipes; G.f.c.: Glossina fusca congolensis;
G.p.spp: Glossina palpali sspp; G.c.: Glossina calliginea
a, b: the difference of the letter indicates the significant difference

4.2. Distribution of Tsetse Flies

The analysis of the samplings results obtained during this
entomologic investigation shows that the ratio is lower to 1
for all the distributions. This leads to an homogencous
distribution in all the localities during all the seasons and
before, during and after transhumance (Table 2). This value
also confirms that the moving of cattle at the time of
transhumance does not modify the data of the transmission
due also to the moving of the vectors with the animals.

Table 2. Distribution of tsetse flies species captured during the entomologic
investigation from November 2014 to July 2016 in Yoko (Centre), Mbakaou
(Adamaoua) and Betare-oya (East).

globally weak. The density of flies was higher in dry season
than in raining season. The weakest density was noted in
Mbakaou (ADT=0.02G/P/J) in the raining season near the
stalling park. In Yoko, the highest density was noted in shade
near the path (ADT=0.0864G/P/J). This shows that flies
follow the moving of cows to become more important near
the paths.

In dry season also, the highest density was observed near
the path in shade (T3) in  Mbakaou-Quarry
(ADT=0.24G/P/J), followed by Yoko (ADT=0.22G/P/J)
(Table 3). This last one presented the weakest density of
tsetse flies (ADT=0.0225G/P/J) near houses (T5). In
Mbakaou the densities are between 0.1 and 0.13G/P/J.

Table 3. Abundance of captured tsetse flies in respect to the season during
the entomologic investigation from November 2014 to July 2016 in Yoko
(Centre), Mbakaou (Adamawa) and Betare-oya (East).

Season Sites T1 T2 T3 T4 TS5
Yoko 0.0368 0.0432 0.0864 0.0272 0.0416

Raining  Mbakaou 0.02 0.0333  0.0555 0.0411 0.0411
Betare-Oya  0.0377  0.0433  0.0433  0.05 0.0377
Yoko 0.16 0.11 0.22 0.06 0.0225

Dry Mbakaou 0.16 0.16 0.24 0.2 0.2
Betare-Oya  0.12 0.13 0.1 0.13 0.12

Season Transhumance

Raining Dry Before During  After

season season
Yoko 0.111 0.053 0.014 0.040 0.076
Mbakaou 0.004 0.005 0.003 0.004 0.009
Betare-Oya 0.001 0.001 0.003 0.00007  0.003

4.3. Influence of the Season on the Capture in the
Localities Prospected

These Margalef (D) indexes of diversity were respectively
of 1.26in Yoko-Meteing, of 1.28 in Mbakaou-Quarry
andof1.25 in Betare-Oya. The four species were found in all
the sites and during the two seasons (Table 3).

This chart shows that the densities of captured flies are

4.4. Influence of the Transhumance on the Capture in the
Localities Prospected

The indexes of diversity undergone weak variations,
therefore we noted a value of 1.21 before the transhumance,
of1.34 during and 1.27 after.

The analysis of the results permits to say that before the
departure of cattle, the weakest density is noted near a path in
an enlighten zone (ADT=0.0272G/P/J). Independently of
ecologic zones, the sites of Yoko and Mbakaou presented
weak densities in respect to those of Betare-Oya (Table 4).

During the transhumance, the sites of Betare-Oya and
Mbakaou have presented weak densities in respect to those of
Yoko. This last one has presented the highest density near a
path in shade (ADT=0.22G/P/J). This difference could be due
to the density of cattle present in the zones of study. Thus, we
note theweakestnumber of cows in Yoko.

After the transhumance, the densities are variable in
relation to the zones. Thus, we note 0.066 G/P/J in Mbakaou
and 0.32G/P/J in Yoko. The highest densities were found on
the traps situated near the path in shade (P3): Yoko-
ADT=0.32G/P/J; Mbakaou-ADT=0.16G/P/J; Betare-Oya-
ADT=0.19G/P/J.

Table 4. Abundance of captured tsetse flies in respect to the transhumance
during the entomologic investigation from November 2014 to July 2016 in
Yoko (Centre), Mbakaou (Adamawa) and Betare-oya (East).

Transhu g T1 T2 T3 T4 TS
mance
Yoko 0.0368 0.0432 0.0896 0.0272 0.0416
Before Mbakaou 0.0444  0.08 0.0755 0.0622 0.0577
Betare-Oya  0.14 0.14 0.19 0.18 0.15
Yoko 0.11 0.11 0.22 0.06 0.09
During Mbakaou 0.03 0.05 0.07 0.06 0.06

Betare-Oya  0.0425  0.045 0.04 0.0425  0.0425
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Transhu

Sites T1 T2 T3 T4 TS5
mance

Yoko 0.08 0.2 0.32 0.24 0.12
After Mbakaou 0.0666  0.0933 0.16 0.1155 0.1288

Betare-Oya  0.14 0.14 0.19 0.18 0.15

5. Discussion

The results obtained in this study confirm the
attractiveness of these traps in the capture of bloodsucking
flies as had already signaled many authors, namely Amsler
and Filledier (1994), Gilles and Co. (2005), Bitome and Co.
(2015), Dibakou and Co. (2015), Mounioko and Co. (2015).
Therefore, the results obtained in this study could be
explained by the exclusive use of this type of trap. Indeed,
despite the fact that the efficiency of this trap for the capture
of bloodsucking flies is known (Jaenson and Co., 1991,
Mihok and Co., 1995; Gilles, 2005; Gilles and Co., 2007;
Mavoungou; 2007, Mavoungou and Co., 2012; Zinga and
Co., 2013; Mbang and Co., 2015), the association of many
types of trap and the addition of olfactory attractives like the
octenol only or in association with phenols would permit to
increase the height of the sampling (Djiteye, 1992; Djiteye;
1994; Mihok, 2002; Krémar and Co., 2006; Krémar 2007,
Van Hennekeler and Co., 2008; Mihok and Mulye, 2010;
Mihok and Lange, 2012).

This trap permitted us to capture four species which
belong to two groups (sub-types), namely Austenina (Fusca)
for Glossina fusca congolensis and Nemorhina (Palpalis) for
Glossina fuscipes fuscipes, Glossina palpalis spp and
Glossina calliginea. These species belong to the species
inventoried in (Rageau and Adam, 1953). In other hand,
these results have permitted to confirm the presence that
Glossina palpalis spp and Glossina fuscipes fuscipes, are the
main vectors of THA (Maillot, 1953). These species were
found in all the three stations. The tsetse flies were abundant
and diversified in the three localities. These results could be
in relation with the ecologic requirements of each of the
captured species in particular G. palpalis spp, G. fuscipes
fuscipes, G. calliginea and G. fusca congolensis which seem
to find favorable conditions to their development in these
zones. This is explained by the fact that the abundance and
the specific wealth of the entomofauna in a given place and
defined by a certain abiotic and biotic factors (Desquesnes
and Co., 2005). Studies done by many authors (Frezil and
Carnevale, 1976; Zinga and Co., 2013; Zinga and Co., 2014)
have shown that the conjunction of many factors such as a
dense vegetation and the presence of nutrient hosts (animals
and human being) could be at the origin of the forte density
of tsetse flies in a given zone.

The Margale findex of diversity, that leads to a specific
wealth in a biotope has almost been similar in the three
localities: Betare (D=1.25), Yoko (D=1.26) and Mbakaou
(D=1.28). However, the non-parametric tests of Kruskal-Walis
have shown that there is no significant difference in the
distribution of species in this region. There is no significant
difference in the distribution of these insects between the

milieus. The species of tsetse flies identified were the species
with zoophilic food nature (feeding with animals) and even
ubiquitous (opportunistic) (Kohagne and Co., 2011). On the
other hand the presence of G. palpalis spp and of G. fuscipes
fuscipes, which are also the main vectors of the sleeping
sickness could suggest the existence of a sanitary risk in this
zone. Moreover, the ubiquity of G. palpalis spp, in all the
prospected biotopes, testified of its capacity of resilience and
of its affinity for the relative humidity and the temperatures
between 20 and 25°C, favored by the presence of rivers which
together with the vegetation constitute the favorable
environmental factors to survive (Schwetz, 1915; Kohagne
and Co., 2011). On other hand, the source of food is also one
of the factors that could explain the distribution of G. palpalis
spp which food eclecticism favors the adaptation at different
ecologic milieus (Laveissi¢re and Co., 2000). The abundance
of G. fuscipes fuscipes in this region concords with the old
distribution map of tsetse flies in Cameroon which has shown
a large distribution of this species in the part of the country
infested by these insects (Rageau and Adam, 1953). This
results confirm those obtained by Mbida and Co., (2009) and
Doumba and Co. (2015) who shew that the zones dominated
by forest constitute the main favorable biotopes to the
development of tsetse flies, in particular G. fuscipes fuscipes
which find the possibilities of rest and reproduction. The
presence G. fusca congolensis could explain their ubiquity and
affinity for forest zones and riverside (Dibakou and Co., 2015).
These results confirm those obtained by Mounioko and Co.
(2015) who showed a large abundance of tsetse flies in the
Moukalaba Doudou national.

6. Conclusion

The knowledge based on the insects vectors of the
pathogenic agents, in particular the tsetse flies, constitute and
important element in anti-vectorial fight and against all the
diseases transmitted by vectors. Thus, this work falls under the
study of insects vectors of pathogenic agents in the parks. In
the other hand, the problematic of biting flies is up to date in
the frame of the impact of global changes on human society, in
particular emerging diseases. This first study concerning the
distribution of tsetse flies around the Mbam and Djerem Park
has permitted to put in evidence 4 species distributed in two
groups (Palpalis and Fusca) which live in harmony in the
different prospected biotopes. The park is the biggest and the
most diversified because of its ecotone. Knowing that the
transmission risk of the sleeping sickness is all the greater than
the presence of human being in the area of tsetse distribution is
enduring (Laveissiére and Co., 1985), one could suppose that
the risks of THA transmission near this park are effective.
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