http://www.sciencepub.net/researcher

Researcher 2016;8(11)

Ecological Factors Determining the Distribution and Abundance of Vectors of Human Mosquito
Borne-Infections in Gwagwalada Area Council of Federal Capital Territory, Abuja.

Ebuzoeme, Vincent

Department of Biological Science, University of Abuja, Nigeria.
ebuzoemev@gmail.com

Abstract: The study of ecological factors determining the distribution and species abundance of vectors of human
mosquito borne-infections was undertaken in four selected communities in some parts of Gwagwalada, an Area
Council in Abuja, Nigeria. These sites are Tunganmaje, Paiko Kore, Kutunku and Dobi. Approximately sixty three
percent (63%) of the mosquitoes bred in clear water while 18.50% mostly Culex was found to breed in water
containing turbid matter. All mosquito genera encountered were collected from shallow water and none were found
in deep water habitats. All genera of mosquito breed in shaded and sun-lit habitats. Culex mosquitoes breed in all
types of habitat both with and without vegetation cover, while none were found in floating plants. Culex was only
collected in habitats with vegetative cover except the presence of algae while Anopheles preferred both habitats with
or without vegetation cover except those with floating plants. The Simpson’s indices of diversity for the types of
breeding sites, species of mosquito and their seasonal distribution varied significantly (P<0.01) in this study. Most
identified habitats were largely associated with human activities. When seeking novel avenues for ecological control
of mosquitoes and mosquito borne diseases, mosquito breeding behavior should receive more attention.
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1. Introduction
The adaptability to environmental changes

productivity. “Productivity” is the rate of adults
emerging from individual habitats.

leading to marked contrasts in vector bionomics has
led to the development of various levels of vectoral
efficiency for populations of mosquito species in
heterogeneous environments within the same locality
and has thus become an important factor in
determination of epidemiology of mosquito borne
diseases (Toure et al, 1994). Environmental
heterogeneities have arisen as a result of human
activities which act as a means of -constant
evolutionary challenge as they provide a source of
environmental change to which anthropophilic
mosquitoes have to respond by developing a highly
dynamic vector host relationship (Mwangangi et al.,
2007). As heterogeneous environments, aquatic
habitats differ in their capacity for mosquito
production (Fillinger et al., 2004).

Control directed on the mosquito vector also has
numerous similar problems of resistance to insecticide
used on the larvae mosquitoes, environment pollution
due to the persistence of some of the insecticide
similarly directed on the larvae mosquitoes have
problem of emergence of resistance strain. A
successful implementation of this strategy requires
that several critical issues must be addressed. To begin
with, breeding habitats should be evaluated on the
basis of quantitative measures of mosquito

The indices of the productivity currently use
include presence/absence or density/abundance of
larvae/pupae. Understanding of variability in mosquito
productivity requires spatial accounts of oviposition
processes (Gu et al, 2008). Environmental
management of larval habitats can profoundly impact
on mosquito-borne disease transmission, particularly
when used in combination with other proven vector
control measures such as indoor residual spraying and
insecticide-treated nets (Keiser et al., 2005).

A preliminary requirement for management is to
identify the habitats of the immature stages, since
control is most efficiently carried out at the larval
stage when the spatial distribution is limited to water
bodies ( Dale ef al., 2003) and targeted environmental
management is based on a sound understanding of the
heterogeneity in  mosquito  breeding habitat
productivity (Gu et al., 2008).

Several environmental characteristics affect
larval density which may influence the development
and survival rate of the mosquito larvae. These
characteristics include climate, physical and chemical
conditions of the aquatic habitats, vegetation type and
biological characteristics (Fillinger et al, 2004).
Knowledge of larval vector ecology is a key factor in
risk assessment and establishment of effective control
measures, because the most effective method for
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controlling vector populations is to control the larvae
in their aquatic habitats before they emerge as adults.

2. Materials and Methods

The study was undertaken in four selected sites
in some parts of Gwagwalada, an Area Council in
Abuja, Nigeria. These sites are Tunganmaje, Paiko
Kore, Kutunku and Dobi. Gwagwalada Area Council
is located about 55km away from Federal Capital City.
It lies on latitude 8° 55', North and 9° 00' North and
longitude east and 7°.05' east (Ishaya, 2013). The area
covers a total of 65sq kilometer located at center of
very fertile area with abundance of grasses (Ishaya,
2013). The study area falls in to the guinea savanna
vegetation zone of the country which is the broadest of
all the vegetation types, constituting about 50% of the
land area of Nigeria.

There are two seasons within this vegetational
zone, dry season that lasts between four to seven
months and a rainy season that lasts between four to
five months. The rainfall ranges between 1016mm and
1524mm with relative humidity of between 60% and
80%. The guinea savanna is divided into two
vegetation zones: - the northern and the southern
guinea savanna (Ishaya, 2013).

Data were analyzed using the Chi-Square.
Shannon-Weiner Index was used to analyze the
species diversity in the study area. It is expressed as H
= (N log N - Xni logni)/N, where ni is the abundance
and N the total number of individuals in the species
(Ogbeibu, 2005).

3. Results

The ecological factors determining the
distribution and species abundance of vectors of
human mosquito borne-infections was undertaken in
four selected communities in some parts of
Gwagwalada, an Area Council in Abuja, Nigeria.
These sites are Tunganmaje, Paiko Kore, Kutunku and
Dobi.

The distribution of mosquito genera found in
different habitats of environmental influence were
shown in Figure 1, 2 and 3; approximately sixty three
percent (63%) of the mosquitoes bred in clear water,
18.5% bread in organic water while 18.50% were
found to breed in water containing turbid matter. All
mosquito genera (100%) were collected from shallow
water and none were found in deep water habitats.

All genera of mosquito breed in shaded and sun-
lit habitats. Culex mosquitoes breed in all types of
habitat with and without vegetation cover, Aedes
larval preferred water quality with organic content,
Culex larval preferred turbid water with little or no
algae growth while Anopheles species shows

preference for clear and organic water. There was a
strong association between mosquito genera and water
clarity, light intensity and vegetation cover (P<0.05).

Diversity and abundance of mosquito species in
the different months of the study are presented in
figure 4. The analysis of these data indicates that the
largest numbers of mosquito species diversity was in
the month of December (0.475) followed by
November (0.472). The quantitative composition of
the monthly species diversity in the selected
communities is summarized for mosquito species in
the twelve months of this study (figure 4).
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Figure 1: Influence of water clarity on mosquito
larvae abundance in the study areas.
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Figure 2: Influence of light intensity on mosquito
larvae abundance in the study areas.
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Figure 3: Influence of presence/absence of plants on mosquito larvae abundance in the study areas.
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Figure 4: Index of diversity of mosquito species in the twelve months of study

4. Discussion

Different mosquito species make use of different
type of water quality and habitats for breeding
(Onyido et al., 2009). The high number of gutters, clay
pots, ditches, cans, containers, tyres in the study area
is due to unavailability of good roads, poor drainage
systems, lack of portable water supply had led
inhabitants of the communities to resort to storing

water and also the general poor waste disposal culture
in Nigeria (Mbanugo and Okpalaononuju, 2003;
Okogun et al., 2003). Anopheles utilized all nine
habitat types in this study, Culex and Aedes breeds not
in tree holes/leaf axils in this study, tree holes and leaf
axils can only retain water for short period of time and
dry out at the absence of rain. This may be the reason
for the low species distribution in tree holes and leaf
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axils in these study areas. Although these mosquitoes
breed in water, they differ in their micro habitat
requirements for their breeding. Some species are
restricted to a single type of breeding habitat while
others possess a larger adaptability, but their presence
in a given type of breeding place is due to the
oviposition habits of the female mosquito, which is the
main determining factor of the presence of larvae in
different types of larval habitats (Huang et al., 2005;
Chen et al., 2007).

Open, clear and sunlit pools appeared to favour
the breeding of Anopheles. The preponderance of
Anopheles in such small, open, temporal pools can be
explained by the fact that the female species of
Anopheles preferentially select them for oviposition as
evidently demonstrated by the works of Bentley and
Day (1989). Their ability to survive in these small
pools compared to permanent large pools could also
be that larval predation is less prevalent or non-
existent in these temporal pools as opposed to large
permanent habitats. This view is shared by Washburn
(1995) and Sunahara et al. (2002).

The occurrence of the Anopheles species in all
the nine habitat type shows that they are very versatile
and highly adapted to all the different types of
environments found in the selected communities of
Gwagwalada. The species preference of breeding site
was not only for the vessel/site in question but also for
the water quality, depth, light and vegetation which
serves as sources of food and shelter appropriate for
their survival and development (Sattler et al., 2005;
Chen et al., 2009).

Findings from this study shown that mosquitoes
prefer shallow water bodies. Their specific
requirements for water quality, shade and vegetation
differs. Example Aedes larval preferred water quality
with organic content, Culex larval preferred turbid
water with little or no algae growth while Anopheles
species shows preference for clear and organic water.
This concurred with the findings by Bunza et al.
(2010. In the Shannon- Weiner index of diversity,
December had most diversity index followed by
November in this study. Therefore this study is of
epidemiological importance. These are proven and
established vectors of malaria and lymphatic filariasis
in Nigeria (Ukpai and Ajoku, 2001; Matur et al., 2001;
Ogbeibu, 2005).

In conclusion, it is important that residents of the
City are enlighten on the environmental factors that
contribute to mosquito breeding and for the
Government to institute proper sanitation measures to
reduce mosquito breeding site, to achieve this, a
detailed ecological knowledge of these mosquito
breeding habitats will be of great assistance especially
at the community levels for total eradication.
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