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Abstract: A study on the abundance of mosquitoes in temporary and permanent habitats in
Nnamdi Azikiwe University hostel and Ifite environs was carried out in five different locations in
the two sites. Ovitraps were used to collect eggs of mosquitoes and dip method was adopted in
the sampling of habitats for larvae. The eggs and larvae collected were allowed to emerge into
adults before the identification was done. The results obtained showed that five mosquito species
namely Aedesa egypti, Anopheles funestus, Anopheles gambiae, Culex tigripes, Culex
quinquifasciatus were identified from all the sampled sites. Also, Aedes albopictus was collected
from the ovitraps and they are all efficient vectors of malaria, yellow fever and arboviruses. Of all
the habitats sampled, temporary habitats had the highest abundance of mosquito species,
29(36.71%) in NnamdiAzikiwe University hostels and 33(36.26%) in Ifite environs. Statistical
analysis revealed that the abundance of mosquito species in temporary and permanent habitats
was significantly different, (P < 0.05) from each other. Aedes aegypti was found to have the highest
abundance in temporary habitats while Culext igripes was found to have the least abundance in
permanent habitats.
Keywords: Abundance of Mosquitoes, Temporary and Permanent Habitats.

INTRODUCTION
Mosquito is a common insect in the family Culicidae 1. They are small slender
–bodied insect that have 6 delicate legs and 2 wings covered in scales 2. Over 3,500
species of mosquitoes have already beendescribed from various parts of the world
1
. Mosquito has a worldwide distribution and is found in both tropics and
temperature regions of the world 3. The only areas from which they are absent are
the Antarctica and a few islands 4.
Mosquitoes breed in a variety of habitats where there is stagnant water.
Mosquitoes breeding habitats vary from large and permanent collections of water
such as swamps and pools of water to small collections of temporary water such
as tree-holes, plant axils, tyres, coconut shells, footprints of man and animals and
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water through 5. Some species of mosquito prefer water polluted with lots of
organic materials that is very stagnant while some cannot survive in polluted water.

Mosquitoes that are not in the flood water or temporary water group lay their
eggs on stagnant water and are said to be permanent water mosquitoes 4. The
difference between the two groups is that eggs of permanent water mosquitoes
cannot withstand drying out. If the water dries up, the eggs dry and cannot hatch
into larva 2. The female laid their eggs on the water surface and the eggs will
typically hatch in about 24hours. Permanent water mosquitoes include Anopheles
species, Culex and Mansonia mosquito species 4. Mosquitoes do not breed in fast
flowing water bodies because the larvae and pupae do not come to the water
surface when it is not stagnant and therefore will be unable to respire 6.
Mosquitoes have mouthparts that are adapted for piercing the skin of plants
and animals, although the primary food of mosquitoes is nectar, the female
mosquitoes of most species requires one or more bouts of blood meal before she
can produce eggs and in so doing transmits diseases 7. Mosquitoes are regarded
as public enemy because of their biting annoyance, noise nuisance, sleeplessness,
allergic reactions and disease transmission during their biting and feeding
activities 8.
Some mosquitoes that bite humans routinely act as vectors for a number of
infectious diseases affecting millions of people per year 3. Others that do not
routinely bite humans, but are the vectors for animal diseases, may become
disastrous agents for zoonosis of new diseases when their habitat is disturbed, for
instance by sudden deforestation.
Female mosquitoes have piercing and sucking proboscis, mouthparts which
make them blood suckers while male mosquitoes have mouthparts which is not
suitable for piercing the skin 9. In most mosquito species, only the female transmit
human and animal diseases such as malaria, yellow fever, dengue hemorrhagic
fever, West Nile virus and encephalitis 10. All these diseases cause great suffering
to man and livestock. They do not only cause high mortality and morbidity in
human and animal population but lead to economic loss 7, 10.
Control measures can be directed at either the immature stages of
mosquitoes or at the adult or at both stages at the same time. The larval stages of
mosquitoes can be controlled by using larvicides. The adults can be controlled by
personal protection strategies such as the use of insecticide insect repellents.
The total eradication of mosquito and mosquito borne diseases remain
difficult due to large number of mosquito’s species and their varied ecology 11.
Understanding the abundance of mosquito species in a habitat is essential
for an efficient application of mosquito control methods. However, this study
would provide adequate information on mosquito species and their abundance in
some selected habitats in Awka.
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MATERIALS AND METHODS
Study area
The study was done at the Nnamdi Azikiwe University hostel and Ifite environs
in Awka South Local Government Area of Anambra state, Nigeria. Two sample sites
were selected. The first site is the Nnamdi Azikiwe University hostel made up of
female hostels which are Dora Akunyuli and Stella Okoli hostels (Block A and Block
B respectively), the post graduate hostel (Block C) and the male hostels (Block D
and Block E). The second site is the Ifite environs which include IfiteNnukwu,
IfiteEtiti, IfiteObere, student residential area including Yahoo hostel and Laurel’s
hostels.
Data collection
In each selected location, five areas were randomly sampled. Five replicate
samples were taken from each of the five areas sampled, for eggs and larval
collection. Oviposition traps as described by Service (1993) was employed in both
the two sites (Nnamdi Azikiwe University hostel and Ifite environs) to sample eggs
of mosquitoes. A total of 40 traps set in batches of 10 traps per week, for four
weeks, around the university hostels, were used to collect mosquito eggs. The
traps were made of a plastic jar containing water and a white ribbon paddle placed
inside it to provide an attractive oviposition site for container- breeding
mosquitoes. After two days the traps were harvested and checked for eggs and for
emerged larvae.
Larvae sampling materials used were ladles, containers, net, pipette and
sieves.
The Dip method of mosquito larval collection as described by Service 4 was
used to collect mosquito larvae. A ladle with a long handle served as a dipper. The
dipper served as a survey tool simply to determine the presence or absence of
larvae. Several dipper samples were taken from artificial water containers such as
used empty tins and cans, clean stagnant water, water in gutters and potholes. The
samples were transferred into clean plastic containers with open end and covered
with net to allow ventilation before they were labeled accordingly. The mosquito
samples were sent to an entomologist for identification. The external morphology
of the mosquitoes which includes the palps, abdominal segments, antennae and
siphons or trumpets was used in the identification of the different species. Analysis
of variance was conducted to compare the abundance of mosquitoes in the
permanent and temporary habitats.
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RESULTS
Table 1. Mosquito eggs collected with ovitraps from Nnamdi Azikiwe University hostel and Ifite
environs
Biweekly
No of
No of
No of
No of eggs
No of larvae
%
collection
ovitraps
ovitraps
ovitraps –
collected
hatched out
set
+ve
ve
Week II
10
3
7
80
49
61.25
Week IV
10
6
4
100
74
74.00
Week VI
10
8
2
50
28
56.00
Week VIII
10
5
5
67
34
50.75
Total
40
22
18
297
185
62.3
Table 2. Mosquitoes identified from the eggs collected with ovitraps
Mosquito species
No identified
%
Aedes aegypti
129
69.7
Aedes albopictus
56
30.3
Total
185
100

From Table 1 and 2 above, out of the 40 traps, 22(55.0%) were positive and
18(45.0%) negative. In the first week, 3(70.0%) of traps were positive with 80 eggs
at a mean trap rate of 26.67 eggs/trap/week. In the second week, 6 traps (60%)
were positive with 100eggs at a mean trap rate of 16.67egg/trap/week. In the third
week, 8 traps were positive with 50 eggs at a trap rate of 6.15eggs/trap/week. In
the 4th week, 5 traps (50%) were positive with 67 eggs at a mean trap rate 13.40
eggs/trap/week. The eggs were soaked to hatch into the larvae as collected. The
hatch rates were 49(61.25%) for the first week batch, 74(74.0%) for the second
week group, 28(56.00%) for the third week batch and 34(50.75%) for the fourth
week batch of eggs. Altogether 297 eggs were collected and 185 larvae (62.3%)
hatched out. The larvae were identified into species as follows: Aedesa egypti
129(69.7%) and Aedes albopictus 56(30.3%).
Table 3. Mosquitoes collected as larvae from different sites around Nnamdi Azikiwe University
hostel and Ifite environs
Area of collection
Location of site
Type of breeding ground
Container
Ground pool
University hostel
Block A
10
9
Block B
3
8
Block C
16
8
Block D
3
5
Block E
5
12
Subtotal
5
37
42
Ifite community
IfiteNnukwu
16
7
IfiteEtiti
6
13
IfiteObere
17
10
Yahoo hostel
6
4
Laurel’s hostel
10
2
Subtotal
5
55
36
Grand total
92
78
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The numbers of mosquitoes collected as larvae from their different breeding
sites around the study area is shown in table 3 above. Two breeding grounds
around NnamdiAzikiwe University hostels and Ifite community were identified.
There were artificial plastic and metal containers littering the environment and
water collections on the ground (groundwater pools) due to flooding by rainfall.
Table 4. Abundance of mosquito species collected in both Nnamdi Azikiwe University hostel and
Ifite environs during the period of the study
Mosquito species
Nnamdi Azikiwe
Ifite environs
Total
%
university hostel
Aedes aegypti
29(36.71%)
33 (36.26%)
62
36.47
Anopheles funestus
11 (13.92%)
25 (27.474%)
36
21.18
Anopheles gambiae
6 (7.59%)
14 (15.38%)
20
11.76
Culex tigripes
5 (6.33%)
7 (7.69%)
12
7.06
Culex quinquefasciatus
28 (35.44%)
12 (13.19%)
40
23.53
Grand total
79
91
170

Table 4 above shows that the highest abundance 91(53.53%) was recorded in
Ifite. Aedes aegypti 62(36.47%) was the most abundant mosquito collected as larvae
while Culex tigripes 12(7.06%) was the least. All the five species were collected in
both ifite and around the university hostels.
Table 5. Specie composition and relative abundance of mosquito species in temporary and
permanent habitats
Mosquito species
Nnamdi Azikiwe university hostels
Ifite environs
Temporary
Permanent
Temporary
Permanent
Aedes aegypti
29(36.71%)
33(36.26%)
Anopheles funestus
11(13.92%)
25(27.47%)
Anopheles gambiae
6(7.59%)
14(15.38%)
Culextigripes
2(2.53%)
3(3.80%)
5(5.49%)
2(2.19%)
Culex
9(11.39%)
19(24.05%)
7(7.69%)
5(5.49%)
quinquefasciatus

In Nnamdi Azikiwe University hostel, Aedes aegypti has the highest in
temporary habitat 29(36.71%) while Culex quinquefasciatus had the highest in
permanent habitat sampled 19(24.05%). While in Ifite environs, Aedes aegypti also
has the highest abundance of 33(36.25%) in temporary habitat while Anopheles
funestus has the highest of 25(27.47%) in permanent habitat.
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Table 6. The weekly abundance of mosquito species collected from both temporary and
permanent habitats from the two sites (Nnamdi Azikiwe University hostel and Ifite environs)
Mosquito
Week II
Week IV
Week VI
Week VIII
Total
%
Mean
species
(X)
Aedes aegypti
9(36.00%) 15(30.61%) 24(40.00%)
14(38.89%)
62
36.5
15.5
Anopheles
funestus
Anopheles
gambiae
Culex tigripes

3(12.00%)

9 (18.37%)

16(26.67%)

8(22.22%)

36

21.2

9.00

4(16.00%)

7(14.29%)

7(11.67%)

2(5.56%)

20

11.8

5.00

2(8.00%)

6(12.24%)

2(3.33%)

2(5.56%)

12

7.1

3.00

Culex
quinquefasciatus
Total

7(28.00%)

2(24.49%)

11(18.33%)

10(27.78%)

40

23.5

10.00

25

49

60

36

170

The table above shows the weekly abundance of the mosquito species. Aedes
aegypti has the greatest abundance of 24(40.00%) in the sixth week while Culex
tigripes has the lowest abundance of 2(3.33%) in the sixth week.
35
30
25
20
15
10
Nnamdiazikiwe university hostel

5

Ifite environs

0

Fig 1: Abundance of mosquito in the study sites

DISCUSSION
The preponderance of Aedes aegypti over other species could be as a result of
the presence of artificial containers in and around the study area which provided
favourable breeding sites. Aedes eggs were collected from the ovitraps and when
soaked only 62.3% hatched. This may be because Aedes eggs can withstand
dessication for several weeks or even months and still remain viable when flooded;
the eggs may hatch 7.
Aedes aegypti has the highest abundance of 36.71% in Nnamdi Azikiwe
University hostel and 36.26% in Ifite environs. This was done to large numbers of
containers with water that provided breeding places for the mosquitoes 12.
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Anopheles gambiae and Anopheles funestus were most abundant in Ifite. A.
funestus and A. gambiae has the abundance of 13.92% and 7.59% respectively in
Nnamdi Azikiwe University hostel while in Ifite environs A. funestus has 27.47%
abundance and A. gambiae has 15.38%. The presence of obstructed drainage
channels and abandoned road works provided numerous ground water pools
which are favourable breeding site for mosquitoes. Anopheles mosquitoes are the
major vectors of malaria disease to man and are also efficient vectors of other
arbovirus diseases and filariasis 13.
Culex species were found to breed in both artificial containers that are
contaminated with organic matters and also in polluted groundwater pools. This is
in line with the finding of Aigbodion, et al., 14. The changes in the abundance of
mosquito species in the study area may be associated with the rainfall pattern.
Aedes aegypti had the highest prevalence of 36.00% in the 2nd week which is the
onset of rainfall. This could be as a result of the aestivation of eggs which hatched
at the onset of rainfall. The abundance of mosquito species increased in the 4th
week and this could be associated with the moderate rainfall in the week which
provided habitats for mosquito to thrive, but in the 8th week, the abundance of
mosquito species was due to heavy rainfall which usually washes larvae in their
habitats and consequently resulting in reductions in adult population.
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