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Abstract

The abundance and distribution of identified mosquito genera in Ifedore Local Government Area of Ondo State, were studied.
Mosquito species were sampled from 3sites per settlement using 200 ml plastic dippers (maximum of 10 dips per site) and
collection containers. The habitats sampled included containers, stagnant pools, domestic run-offs, foot and vehicle prints, tyres,
and gutters. The larvae and pupae collected were reared to adulthood and preserved in silica gels inside 1.5ml Eppendorf tubes
and identified morphologically in accordance to standards after which Polymerase Chain Reaction protocol was conducted on all
the Anopheles mosquitoes and 156 of the Culex mosquitoes. Larvae were taken from a total 33sites spreading uniformly across
the 11 towns and villages making the Local Council to have various stages of larvae and pupae- 2051 immatures grew up to
adulthood, after morphological identification 6 genera were recorded namely: Anopheles gambiae s.I was 348 (194 males and
154 females) (16.97%), Aedes 394 (248 males and 146 females) (19.11%), Culex was 1270 (740 males and 530 females)
(61.97%), Mansonia was 7 (3 males and 9 females) (0.34%) Toxorhynchite was 20 (14 males and 8 females) (1.07%) and
Coquillettidia was 12 (3 males and 9 females) 0.59%. The 1270 Culex species were further identified as Culex pipiens complex
1136 (89.45%) and Culex tigripes 134 (10.55%). After molecular analyses Culex pipiens quinquefasciatus were 154 (98.72%)
while After PCR identification of all the 348 Anopheles gambiae s.I spoilt 8 (2.30%), Anopheles arabiensis 21 (6.05%),
Anopheles gambiae s.s was 315 (90.52%), Anopheles merus 4 (1.15%) while the remaining were spoilt. This study concludes that
the residents of the areas are at risk of mosquito-borne diseases most especially malaria whose vector is recorded specifically in
the research. The results obtained of this study showed composition in mosquito species present at the study area. This research
advocates proper environmental monitoring and source reduction of the breeding sites as the presence of these species also
showed that this environment is predisposed to mosquito borne diseases.
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1. Introduction

Mosquitoes are small, midge-like flies of the family Cu-
licidae, females of most species are haemophagous, whose
tube-like mouthparts, proboscis, pierce the hosts' skin to
consume blood [1]. Thousands of species feed on the blood of
various kinds of hosts, mainly vertebrates, including mam-
mals, birds, reptiles, amphibians, and even some kinds of fish
uses an irritating rash that is a serious nuisance [2]. Much
more serious though, are the roles of many species of mos-
quitoes as vectors of diseases, reported that in passing from
host to host, some transmit extremely harmful infections such
as malaria, yellow fever, west Nile virus, dengue fever, fila-
riasis, and other arboviruses, rendering this dipterous insect
family the deadliest animal family in the known world of
diseases. Centre for Disease Control (CDC) reported ap-
proximately 3,700 species of mosquitoes grouped into 41
genera and that human malaria is transmitted only by females
of the genus Anopheles which makes approximately 430
Anopheles species of which about 30-40 species are malaria
vectors [3, 4].

In Nigeria, vector control strategy is focused mainly on
measures targeted on adult mosquitoes including, the promo-
tion of the use of insecticide-treated bed nets and indoor re-
sidual spraying [5, 6]. These tools have enormous potentials
to reduce morbidity and mortality due to mosqui-
to-transmitted diseases when applied properly [6], however,
these control tools have their imperfections, such as insecti-
cide resistance and difficulties in attaining adequate popula-
tion coverage [7] and hence may not be sufficient to achieve
the World Health Organization’s (WHO) targets regarding
mosquito-transmitted diseases. Additional vector control
interventions, particularly, those that will complement ex-
istingadulticidingmeasures, such as larval control measures
are therefore required to build integrated mosquito-vector
control programs where these diseases are prevalent [8, 9].
However, successful larval control requires a good knowledge
of the breeding ecology of mosquitoes including, types of and
preferences for larval habitats, spatial and temporal distribu-
tion of breeding sites, as well as, the physical, biological and
chemical characteristics of the habitats [10-12]. Therefore,
effective mosquito vector control, in areas of high disease
burdens, must be predicated on a good understanding of the
occurrence of specific important vector specie composition,
their abundance, and hence, potential for disease transmission
in the area.

2. Materials and Methods

2.1. Study Area

Ondo State is situated in the south western part of Nigeria
with geographical coordinates of 5%45 'N, 4°20'E and
7°52'N, 6%05 'E it is situated in the rainforest region of the
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Country with aboundant rainfall in at least 6 of the 12 months
of the year. The State is bordered by EKiti State in the north,
Osun State by the west, Edo State at the eastern end, Ogun
States State and the Atlantic Ocean in the southern area. Ife-
dore Local Government Area (5°21 'N, 5°04'E,) is one of the
eighteen (18) Local Government Areas in the state and it is
largely a rural agrarian community with cocoa and kolanut
being the main cash crops apart from lumbering, which also
thrives in the state (Adeyekun et al 2021). Eleven (11) towns
within the local government council were selected for the
study viz: Owode-Owena (7.40413101 and 5.015839), Ibuji
(7.4268265 and 5.0590556), Igbara-Oke (7.4029373 and
5.0571038), Isharun (7.3966387 and 5.0638127), Eroo Site
(7.3991562 and 5.0639352). The administrative map of the
area is presented on Figure 1.

2.2. Set-up of the Laboratory Insectary for
Mosquito and Rearing

Before larval evacuation at each site, the geographical ref-
erences were taken with Global Positioning System (GPS) by
Garmin Subsequently, the pictures of the breeding sites were
taken, immature stages of mosquitoes were collected using
standard plastic dippers, collection containers (each specific
for a site) and transported to the laboratory. The larvae were
reared to adulthood in accordance to standards earlier estab-
lished [10]. The emerging adults were preserved in 1.5ml
Eppendorf tubes containing silica gel.

2.3. Mosquito Identification

All specimens were identified morphologically under the
compound microscope using Standard keys as guies [13-15].
All morphologically identified Anopheles spp and 150 of the
Culex pipiens were further identified molecularly, using
Polymerase Chain Reaction (PCR) protocols in other to know
the actual species. In accordance to standard procedure es-
tablished by Scott and others [16]. GIS technology was used
to develop a map showing the sites where the morphological
identified species were located.

2.4. Statistical Analyses

Larvae Density, which is the total number of larvae in a
particular habitat divided by total volume of water in 10 dips
was calculated per site. Larvae Abundance which is the total
number of larvae in a town divided by the number of positive
sites in that same locality was also calculated. Means of
physicochemical factors, physical factors and mosquitos
species among different breeding sites were determined using
one-way analysis of variance (ANOVA), and where there
were significant differences, Tukey test at p<0.05 was used to


http://www.sciencepg.com/journal/ajbio

American Journal of BioScience

http://www.sciencepg.com/journal/ajbio

separate the means using statistical packages for social sci-
ences (SPSS) 24.0 version. Correlation of physicochemical

factors with the number of larvae was done using the Pear-
son’s correlation coefficient test.
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Figure 1. Administrative Map.
mosquitoes in the 6 Genera recorded in the Local Government
Avrea.
3. Results

In the 33 positive breeding habitats of the 88 visited. a total
of 2610 L1 to L4 larvae stages and 61 pupae making a total of
2711 immature were reared out of which a total of 2051 were
morphological identified to the generic level out of 2104 that
grew up to Adulthood.

6 Genera recorded in the Local Government Area from the
whole study the total number of Anopheles was 348 (194
males and 154 females) (16.97%), Aedes 394 (248 males and
146 females) (19.11%), Culex was 1270 (740 males and 530
females) (61.97%), Mansoni was 7 (3 males and 9 females)
(0.34%) Toxorhynchite was 20 (14 males and 8 females)
(1.07%) and Coquillettidia was 12 (3 males and 9 females)
0.59%. The 1270 Culex species were further identified as
Culex pipiens complex 1136 (89.45%) and Culex tigripes 134
(10.55%) this is shown on Figure 2 and Figure 3. Figure 4 is a
Pie Chart showing the total distribution of all identified
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Tables 1 and 2 show the percentage the distribution of the
Genera in the sites and the percentage of each site in the to-
tality of the genus in the whole Local Government Area.
Figure 5 shows the administrative map, the Normalized Dif-
ference Vegetation Index (NDVI) showing the rural nature of
the environment, Digital Elevation Model (the environment is
a typical valley) is shown on Figure 6 (Light black spots are
areas with low density of Anopheles larvae, Red spots are
Areas with High Density of Anopheles larvae, the other spots
are areas with no Anopheles larvae but other mosquito larvae).
The pictures of the sites are shown on Figures 7-17.

Mean of Occurrence of Mosquito Larvae in the Sampled
Settlements in Ifedore Local Government is recorded on Table
3. The result of the polymerase chain reaction on the all the
anopheles gambiae s.I is shown on Table 4, 340 (97.70%)
came out positive while 8 (2.30%) were spoilt and all the 148
Culex pipiens complex comes out positive to Culex pipiens
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pipiens (98.72%) except 2 (1.38%) samples that were con-
taminated before analyses. A sample of the numerous gel

electrophoresis for the culicines are presented on Figures 18
and 19.
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Figure 4. Totality of all the Genera in the Study.

Note: ® Points of Mosquito Collection

Figure 5. Normalized Difference Vegetation Index (NDVI) with stream and Road networks.
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Figure 6. Digital Elevation Model (DEM) of the terrain Surface Map.

Note: ® are points with high Anopheles gambiae s.1.
e are points with low Anopheles gambiae s.I.
e are points with no Anopheles gambiae s.l. but presence of other mosquitoes

It

Figure 7. Owena site (7.40413101 and 5.015839). Figure 8. Ibuji Site (7.4268265 and 5.0590556).
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R B aie

Figure 12. llara Site (7.346225 and 5.1091159).

N

Figure 11. Eroo Site (7.3991562 and 5.0639352). ’ '

Figure 14. Ibule Site (7.3139539 and 5.1244894).
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Figure 15. Aaye Site (7.3129921 and 5.21030121).

Figure 16. ljare Site (7.3636545 and 5.1665048).

Table 1. Number and Percentage of Each Genera Per Breeding Site.

Anopheles Aedes Culex
TOWN/VILLAGE SITE NO
Male (%) Female (%) Male (%) Female (%)  Male (%) Female (%)

1 32 (20.13) 42 (26.42) 12 (7.55) 09 (5.66) 36 (22.64) 10 (6.29)
Owode Owena 2 02 (20) 02 (20) - - 02 (20) 01 (10)
3 14 (18.42) 11 (14.47) 05 (6.58) 01 (7.14) 21 (27.63) 18 (12.79)
1 10 (27.03) 01 (2.70) 06 (16.22) 03 (8.12) 10 (27.03) 07 (18.92)
Ibuji 2 09 (27.27) 04 (12.12) - - 06 (18.18) 14 (42.42)
3 09 (32.14) - 02 (7.14) 01 (3.57) 08 (28.57) 06 (21.43)
1 19 (22.09) 09 (12.79) 17 (19.77) 10 (11.63) 14 (16.28) 11 (12.79)
Ighara-Oke 2 04 (66.67) - 02 (33.33) - - -
3 - - 03 (2.36) 01 (0.72) 114 (89.76) 09 (7.09)
1 18 (33.96) 03 (5.66) 11 (20.75) - 14 (25.00) 06 (11.32)
Isharun 2 07 (9.33) 02 (2.67) 18 (24.00) 06 (8.00) 18 (24.00) 24 (32.00)
3 12 (22.64) 6 (11.32) 01 (18.87) 03 (5.66) 15 (28.30) 04 (7.55)
1 03 (3.37) - 13 (14.61) 19 (21.35) 32 (35.96) 22 (26.97)
Ero 2 02 (7.14) 07 (25.00) - 01 (3.57) 06 (21.43) 12 (42.86)
3 - - 04 (4.12) 14 (14.43) 38 (39.16) 41 (42.27)
1 - - 11 (14.43) 02 (2.63) 39 (51.31) 41 (31.57)
llara 2 - - 02 (4.44) 03 (6.67) 24 (86.67) 16 (53.00)
3 16 (24.24) 14 (21.21) 06 (9.09) 03 (4.55) 17 (36.36) 10 (24.24)
Ipogun 1 - - 05 (4.03) 03 (2.42) 80 (64.52) 35(23.23)
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Anopheles Aedes Culex
TOWN/VILLAGE SITE NO
Male (%) Female (%0) Male (%) Female (%) Male (%) Female (%)
2 - - 10 (8.93) 14 (12.50) 40 (35.71) 48 (42.86)
3 - - 02 (8.70) 09 (39.13) 06 (26.09) 06 (26.09)
1 - 06 (30.00) 03 (15.00) - 10 (50) 01 (5.00)
Ibule 2 - - - - 26 (56.52) 20 (43.48)
3 - - 86 (83.49) 18 (16.51) - -
1 31 (22.97) 43 (31.85) - 03 (2.22) 37 (27.41) 32 (31.07)
Aaye 2 03 (18.75) 07 (43.75) - 02 (12.05) 02 (12.05) 02 (12.05)
3 - - - 01 (7.69) 04 (30.77) 08 (61.54)
1 - - 05 (8.93) 08 (14.27) 20 (35.71) 22 (39.29)
ljare 2 - - 01 (4.17) 01 (4.17) 09 (37.50) 09 (37.50)
3 - - 03 (5.77) 01 (1.92) 24 (46.15) 15 (28.85)
1 - - 18 (32.14) 06 (10.71) 08 (14.29) 23 (41.07)
Irese 2 - - 01 (17.86) 02 (3.57) 18 (32.14) 25 (44.64)
3 - - - - 41 (51.25) 39 (48.75)

Table 1. Continued.

Mansoni Toxorhynchites: Coquillettidia
TOWN/VILLAGE SITE NO
Male (%) Female (%) Male (%) Female (%0) Male (%) Female (%)
1 - 04 (2.55) - 02 (1.26) - 02 (1.36)
Owode Owena 2 01 (10) 02 (20) - - - -
3 - - - - - -
1 - - - - - -
Ibuji 2 - - - - - -
3 - - 01 (3.58) 01 (3.58) - -
1 - - - - - -
Igbara-Oke 2 - - - - - -
3 - - - - - -
1 - - - - - -
Isharun 2 - - - - - -
3 - - 02 (3.77) - - -
1 - - - - - -
Ero 2 - - - - - -
3 - - - - - -
1 - - - - - -
llara
2 - - - - - -
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Mansoni Toxorhynchites: Coquillettidia
TOWN/VILLAGE SITE NO
Male (%) Female (%)  Male (%) Female (%) Male (%) Female (%)
3 - - - - - -
1 - - - - - -
Ipogun 2 - - - - - -
3 - - - - - -
1 - - - - - -
Ibule 2 - - - - - -
3 - - - - - -
1 - - - - - -
Aaye 2 - - - - - -
3 - - - - - -
1 - - 01 (1.79) - - -
ljare 2 - - 02 (8.33) 02 (8.33) - -
3 - - 07 (13.46) 03 (5.77) - -
1 - - 01 (1.79) - - -
Irese 2 : : - : - -
3 - - - - - -

Table 2. Percentage of Each Genus Per Site to the Total Number of the Same Genus in the whole Study.

Anopheles Aedes Culex
TOWN/VILLAGE SITE NO
Male (%) Female (%)  Male (%) Female (%) Male (%) Female (%)
1 32 (16.50) 42 (29.22) 12 (4.86) 09 (6.20) 36 (4.87) 10 (1.87)
Owode Owena 2 02 (1.03) 02 (1.30) - - 02 (0.03) 01 (0.19)
3 14 (17.22) 11 (7.14) 05 (2.02) 01 (0.69) 21 (2.84) 18 (3.40)
1 10 (5.16) 01 (0.65) 06 (2.43) 03 (2.08) 10 (1.35) 07 (1.32)
Ibuji 2 09 (4.64) 04 (2.60) - - 06 (0.81) 14 (2.64)
3 09 (4.64) - 02 (0.81) 01 (0.69) 08 (1.08) 06 (1.13)
1 19 (9.79) 09 (5.84) 17 (19.77) 10 (6.90) 14 (1.89) 11 (2.08)
Igbara-Oke 2 04 (2.06) - 02 (0.81) - - -
3 - - 03 (1.21) 01 (0.69) 114 (15.41) 09 (1.70)
1 18 (9.28) 03 (1.95) 11 (4.45) - 14 (1.89) 06 (1.13)
Isharun 2 07 (3.61) 02 (1.30) 18 (7.34) 06 (4.14) 18 (2.43) 24 (4.53)
3 12 (6.19) 6 (3.90) 01 (0.40) 03 (2.08) 15 (2.03) 04 (0.76)
1 03 (1.54) - 13 (5.26) 19 (13.10) 32 (4.32) 22 (4.15)
Eroo 2 02 (1.03) 07 (1.30) - 01 (0.69) 06 (0.81) 12 (2.26)
3 - - 04 (2.72) 14 (9.66) 38 (5.14) 41 (7.74)
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Anopheles Aedes Culex
TOWN/VILLAGE SITE NO
Male (%) Female (%)  Male (%) Female (%)  Male (%) Female (%)
1 - - 11 (4.45) 02 (1.38) 39 (5.27) 41 (4.53)
llara 2 - - 02 (2.02) 03 (2.08) 24 (3.24) 16 (3.02)
3 16 (8.25) 14 (9.09) 06 (2.34) 03 (2.08) 17 (2.30) 10 (1.89)
1 - - 05 (2.02) 03 (2.08) 80 (10.81) 35 (6.60)
Ipogun 2 - - 10 (4.05) 14 (9.66) 40 (0.05) 48 (9.06)
3 - - 02 (2.02) 09 (6.20) 06 (0.81) 06 (1.13)
1 - 06 (3.90) 03 (1.21) - 10 (1.35) 01 (0.19)
Ibule 2 - - - - 26 (3.51) 20 (3.77)
3 - - 86 (34.82) 18 (0.12) - -
1 31 (15.98) 43 (27.92) - 03 (2.08) 37 (5.00) 32 (6.04)
Aaye 2 03 (1.54) 07 (4.55) - 02 (1.38) 02 (0.03) 02 (0.38)
3 - - - 01 (0.69) 04 (0.54) 08 (1.51)
1 - - 05 (2.02) 08 (5.52) 20 (2.70) 22 (4.15)
ljare 2 - - 01 (0.40) 01 (0.69) 09 (1.22) 09 (1.70)
3 - - 03 (1.12) 01 (0.69) 24 (3.24) 15 (2.83)
1 - - 18 (12.25) 06 (4.14) 08 (1.08) 23 (4.34)
Irese 2 - - 01 (0.40) 02 (1.38) 18 (2.43) 25 (0.05)
3 - - - - 41 (5.54) 39 (7.36)

Table 2. Continued.

Mansoni Toxorhynchites: Coquillettidia
TOWN/VILLAGE SITE NO
Male (%0) FeMale (%) Male (%) FeMale (%) Male (%) FeMale (%)
1 - 04 (66.68) - 02 () - 02 (100)
Owode Owena 2 01 (10) 02 (33.33) - - - -
3 - - - - - -
1 - - - - - -
Ibuji 2 - - - - - -
3 - - 01 (7.14) 01 (12.50) - -
1 - - - - - -
Igbara-Oke 2 - - - - - -
3 - - - - - -
1 - - - - - -
Isharun 2 - - - - - -
3 - - 02 (14.29) - - -
Eroo 1 - - - - - -
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Mansoni Toxorhynchites: Coquillettidia
TOWN/VILLAGE SITE NO
Male (%) FeMale (%) Male (%) FeMale (%) Male (%) FeMale (%)

2 - - - - - -

3 - - - - - -

1 - - - - - -
llara 2 - - - - - -

3 - - - - - -

1 - - - - - -
Ipogun 2 - - - - - -

3 - - - - - -

1 - - - - - -
Ibule 2 - - - - - -

3 - - - - - -

1 - - - - - -
Aaye 2 - - - - - -

3 - - - - - -

1 - - 01 (7.14) - - -
ljare 2 - - 02 (14.29) 02 (25.00) - -

3 - - 07 (50.00) 03 (37.50) - -

1 - - 01 (7.14) - - -
Irese 2 - - - - N N

3 - - - - - -

Table 3. Mean of Occurrence of Mosquito Larvae in the Sampled Settlements in Ifedore Local Government.

Settlements Anopheles gambiae sl Aedes sp Culex sp Manxonia sp Toxorhychites sp  Coquilletidia sp
Owode Owena  34.33+20.74a 9.0046.25a 29.33+13.32a 2.33+1.20b 0.6740.67ab 0.6740.67a
Ibuji 11.00+4.1a 4.00+42.65a 17.00+.73a 0.0040.00a 0.67+67 ab 0.0040.00a
Igbara-Oke 10.6748.74a 11.0048.02a 49.33437.53a . 0.0040.00a 0.0040.00a 0.0040.00a
Isharun 16.0043.61a 13.0045.86a 27.00%7.51a 0.0040.00a 0.6740.67 ab 0.0040.00a
Ero 4.00+2.65a 17.0048.9a 63.6747.75a 0.00490.00a 0.0040.00a 0.0040.00a
llara 10.00+10.00a 9.00+2.31a 49.00+15.95a 0.0040.00a 0.0040.00a 0.000.00a
Ipogun 0.0040.00a 14.33+44.9a 71.67430.83a 0.00490.00a 0.0040.00a 0.0040.00a
Ibule 2.00+2.00a 35.67#34.17a  19.00+13.87a 0.0040.00a 0.0040.00a 0.0040.00a
Aaye 28.00+23.8a 2.0040.58a 28.33420.46a . 0.0040.00a 0.0040.00a 0.0040.00a
ljare 0.0040.00a 4.67+1.76a 32.33%/.17a . 0.0040.00a 5.00+2.65b 0.0040.00a
Irese 0.0020.00a 9.00+47.55a 51.33+14.74a 0.0040.00a 0.3340.00a 0.0040.00a

Mean followed by the same letter along the column are not significantly different using (p>0.05) Tukey’s Test.
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A. gambiae s.1
Control 394bp

Negative
control

DNA
ladder

Figure 18. A Gel of Anopheles gambiae s.I.

Culex pipiens
quinquefasciatus
Control 274bp

DNA
ladder

Figure 19. Gel of Culex pipiens.
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Table 4. PCR analysis on the Distribution of Anopheles gambiae s.I in the Settlements.

Anopheles gambiae s.1 Location

Anopheles arabiensis

Owode Owena 1 (11), Owode Owena 3 (5), Isharun 1 (3), Isharun 3 (1), Aaye 2 (1)

Total (%)

21 (6.05)

Owode Owena 1 (62), Owode Owena 2 (2), Igbaraoke 1 (28), Igbaraoke 2 (4), 1buji 1 (11),

Anopheles gambiae s.s

Ibuji 2 (13), Ibuji 3 (9), Isharun 1 (18), Isharun 2 (9), Isharun 3 (17), Ero 1 (3), Ero 2 (9), llara 315 (90.52)

3 (30), Ibule 1 (6), Aaye 1 (71), Aaye 2 (1)

Anopheles merus Owode Owena 1 (1), Aaye 1 (3)

Spoilt Aaye 2 (8)

Total

4. Discussion

After the morphological identification of mosquitoes from
the Local Government Area, 6 genera were identified with
Culex with the highest number of individuals. Comparing the
result with other morphologically identified works in the same
geographical zones confirms that Culex is usually of the
highest number in the local environments as reported by [9-12,
17]. the result is slightly different from the work of Idowu and
others [18]. in the number of sexes because their females were
more than the males and the result is totally different in genera
abundance from the work of and Simon-Oke and Ayeni [20].
The genera reported in this have been reported by Researchers
across the nation [17, 18, 20].

In this study Owode-Owena, Aaye, Igbara-oke, Isharun,
Ilara and Aaye were the localities with Anopheles while the
remaining 5 localities had other species. It is of note that
Toxorhynchites whose larvae feeds on other mosquito larvae
and adults don’t feed on Animals and can act as biological
control agents were found in Owode-Owena, Ibuji, Isharun,

After PCR identification of all the 348 Anopheles gambiae
s.| total of 340 (97.70%) Anopheles arabiensis was 21
(6.05%), Anopheles gambiae s.s was 315 (90.52%), Anophe-
les merus was 4 (1.15%) these two sisiter species are major
malaria vectors in tropical Africa, hence predisposes the en-
vironment to malaria infection [5, 6], the presence of Anoph-
eles merus in these localities equally exposes the population
to dangers of filariasis as they are noted vectors of the causa-
tive nematode [6, 8]. The record of Anopheles gambiae s.s as
the dominant species in this study corroborates repots of ear-
lier researchers in parts of Nigeria, a region that shares the
same ecological characteristics as the study areas in this re-
search [12, 21-24]. In a study by Nikookar and others [24-26],
across Mazandaran Province, Culex pipiens was the dominant
species as also in this study. After selective molecular anal-
yses Culex pipiens quinquefasciatus were 154 (98.72%)
making it the major species of the Culex pipiens Complex
examined which corroborate an earlier report [27].

Mean of the mosquito species per location at a significance

40

4 (1.15)
8 (2.30)
348

level (0.05) (Table 3) showed there was no significance dif-
ference in the number of mosquito species at each site except
for Toxorhychites species at Owode-Owena, Ibuji, Ighara-Oke
and Isharun which were not significantly different from each
other but different from others, and ljare that were signifi-
cantly different from others.

In this research mosquito breeding was predominantly in
pools (formed by rain), ponds, cemented reservoirs and They
were also found in numerous water bodies created by rain in
addition to breeding in small water storage containers utilized
by people for household chores Tyres, creating abundant
temporary but adequate breeding sites for these culicines
herby enhancing the spread of mosquito borne diseases easily.
In all the sampled towns/settlements, the water supply system
was erratic and this explains the use of numerous water stor-
age containers to provide water for domestic chores, Vulcan-
ising, car wash, block making and other purposes. These
turned out to be conducive breeding sites for mosquitoes
within and near human habitations. preponderance of mos-
quito breeding sites, which may be linked to the abundance of
rainfall and vegetation in the Local Government Area. This
may explain why Anopheles mosquitoes were highly prolific
and thus highly abundant.

Numerous Anopheles breeding sites (Owode-Owena, Ibuiji,
Isharun, llara, Eero and Aaye) making 17 out of 33 sites
(51.52%) were found exposed to direct sunlight and turbid
during the current study; this is consistent with earlier find-
ings [28, 29]. there was predation and more algae which
served as food for larvae. Consequently, the presence of
Anopheles species in turbid and polluted water is an indication
that good physical qualities of a water body may not play a
role in their proliferation.

5. Conclusion

This study concludes that the residents of the areas are at
risk of mosquito-borne diseases. The results obtained of this
study showed composition in mosquito species present at the
study area. Culex species usually breed profusely in polluted
gutters, blocked drains and other water retention habitats with
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organic matter unlike Anopheles mosquitoes which prefer
clean ground pools and man-made containers respectively.
The presence of these species also showed that this environ-
ment is predisposed to mosquito borne diseases.

Abbreviations

PCR Polymerase Chain Reaction

NDVI The Normalized Difference Vegetation Index
SPSS Statistical Packages for Social Sciences
ANOVA  One-way Analysis of Variance

GPS Global Positioning System
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