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ABSTRACT

Natural or artificial collection of water serves as an optimum habitat that supports mosquito’s breeding, while
savannah, grasslands or shady low woodlands supports their resting activities, swarming and mating. Samples
were collected from breeding sites within some selected locations from January to June. Five hundred and
thirty two mosquito larvae belonging to 3 genera Culex, Anopheles and Aedes were collected and seven species
of mosquitoes were identified comprising; Culex quinquefasciatus 102 (19.17%), Aedes aegypti 345(64.84%),
Culex decens 8 (1.50%), Aedes vittatus 49 (9.21%) Culex simpsoni 8(1.50%), Culex tigripes 17 (3.20%) and
Anopheles gambiae 3(0.50%). Aedes aegypti was common in all the locations. Water samples were collected
from seven different major breeding sites such as abandoned tyres 155(50.82%), Concrete gutters 50(16.39%),
Pools 10 (3.27%) ponds 4 (1.31%), Plastic containers50 (16.39%), Potholes 6 (1.97%) and Metallic
containers30 (9.84%) totaling 305 sampled breeding sites. The characteristics of breeding sites noted were the
movement of water in the breeding places, the consistency of the presence of water in the breeding places, the
existence of vegetation on the breeding and types of predators. Correlation analysis showed abundance of
mosquitoes decreased with increase in physicochemical parameters. In conclusion, the common house
mosquito (Aedes aegypti) was most abundant and occurring in abandoned tyres; while the physico-chemical

parameters were all within the acceptable limits for mosquito breeding.
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INTRODUCTION

Mosquitoes bite and noise nuisance have contributed to the
cause of sleeplessness and disease transmission, thus seen as
public enemies (Li et al., 2021). Many species of mosquitoes
are vectors of diseases such as malaria, dengue fever, yellow
fever, Japanese encephalitis, filariasis, Nile virus, Zika virus
(WHO, 2018) in humans and they also transmit animal diseases
like heart worm diseases of dogs, the fowl pox of poultry, rift
—valley of fever of sheep and myxomatosis of rabbit (Adnan et
al., 2021). In 2018, there were 228 million cases worldwide
leading to an estimated 405,000 deaths (Hidayah, 2019).
Nearly, 93% of the cases and 94% of deaths occurred in Africa
and estimated to result in losses up to US$12 billion each year
due to increased healthcare costs, loss of ability to work, and
negative effects on tourism (WHO, 2018).

Their immature stages can survive in rice fields, ditches,
marshes, temporary rain pools, streams, fresh or salt water,
gutters (Grech et al., 2019). The farming and other
anthropogenic activities, greatly affect physico-chemical states
of their dwelling (Olayemi et al., 2014). Ecological and
environmental modifications so as to improve agricultural
activities and urbanization have resulted to increase in
insecticides resistance in mosquitoes breeding species (Jeffrey
et al., 2020). The coexistence of different mosquitos’ larvae

along with other biotic organisms such as frogs, fish, and
dragonflies form a community in the share habitat requirements
(Afolabi et al., 2010). Physico-chemical parameters such as
temperature, turbidity, conductivity, and pH have significant
influence on mosquito larval abundance (David et al., 2021).
Natural or artificial collection of water serves as an optimum
habitat that supports their production, oviposition, and
emergence, while savannah, grasslands or shady low
woodlands supports their resting activities, swarming and
mating (Mbanzulu et al., 2020).

METHODOLOGY

Study Locations

The research was conducted in some selected locations within
Kaduna Metropolis, and the locations are Goni-Gora, Ungwan
Romi, and Ungwan Television (Figl). The mosquito larval
stages were sampled from various breeding sites which include
abandoned tyres, concrete gutters, peridomestic runoff,
stagnant pools / ponds, road side pot holes, soak away pits, rice
fields, plastic and metallic containers that were found in the
selected locations or behind houses. side pot holes, soak away
pits, rice fields, plastic and metallic containers that were found
in the selected locations or behind houses.
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Figure 1: Map of some Selected Locations within Kaduna Metropolis

Sampling Techniques

Immature stages of mosquitoes were collected twice in a month
at about 7.00am to 10.00am and from 4.00pm to 6.00pm from
available breeding sites using a plastic dipper 7cm-8cm in
diameter and depth of 5¢cm, with a 30cm long handle (Yayock
et al., 2014). Ten (10) dips were collected at each sampling
sites and where the breeding sites do not allow 10 dips, the
immature stages were carefully scooped, concreted, harvested

and preserved in 70% ethanol in covered and labeled specimen
bottles. Physical properties of the water, such as Temperature
were determined at the spot with a thermometer device, while
200mls of water sample from the breeding sites were collected
for the physico-chemical into a 250 ml storage container with
a Lugol solution. All specimens were transported to the
laboratories, for the various analyses and observations at the
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Federal Ministry of Agriculture, Fertilizer Development
Centre, Goni-Gora Kaduna.

Identification of Mosquitoes Larvae

The mosquito pupae were sorted out and discarded while the
larvae were identified in the laboratory using the Olympus
dissecting microscope with objective lens identified 10x and
20x with the guide of pictorial keys by Hopkins (1952); Gillies
and Coetzee (1987) using a simple taxonomic characters such
as tiffs, gills, meta-pleural spines and tergal appendages. The
larvae of species identified were recorded appropriately.
Physico-Chemical Parameters Determination of the
Breeding Sites

Physico-chemical parameters were measured at major selected
sites where mosquito breeding was encountered. The physical
parameters such as Temperature was measured at site using a
thermometer, PM, turbidity, electrical conductivity and
chemical parameters such as magnesium, iron, Sulphate and
phosphate were determined using FAAS (Flame Atomic
Absorption  Spectrometer) at the Federal Ministry of
Agriculture, Fertilizer Development Centre Goni-Gora
Kaduna.

Data Analysis

The study was a descriptive observational study; which type is
exploratory. The characteristics of the breeding sites of
mosquitoes were described and displayed descriptively using
tables, percentages. ANOVA was also used to analyze data
obtained for mosquito abundance relative to Physico-chemical
parameters in the breeding sites using SPSS software version
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25.0. The significant difference between the physiochemical
parameters were considered at p< 0.05.

RESULTS

Percentage Composition of Mosquito Species Sampled in
Some Selected Locations within Kaduna Metropolis

A total of 532 immature mosquitoes belonging to 3 genera
Culex, Anopheles and Aedes were collected and seven species
of mosquitoes were identified comprising; Culex
quinquefasciatus 102 (19.17%), Aedes aegypti 345(64.84%),
Culex decens 8 (1.50%), Aedes vittatus 49 (9.21%), Culex
simpsoni 8(1.50%) and Culex tigripes 17 (3.20%), Anopheles
gambiae 3(0.50%). Aedes aegypti was common in all the
locations, followed by Culex quinquefasciatus, then Aedes
vittatus and the least species is Anopheles gambiae as seen in
Table 1. Water samples were collected from seven different
major breeding sites such as abandoned tyres 155(50.82%),
Concrete gutters 50(16.39%), Pools 10 (3.27%) ponds 4
(1.31%), Plastic containers50 (16.39%), Potholes 6 (1.97%)
and Metallic containers30 (9.84%) totaling 305 sampled
breeding sites. In Goni-Gora, 85 breeding sites were sampled
and 43 (14.10%) positive for mosquito larvae, 94 breeding sites
were sampled in Ungwan Romi and 57 (18.69%) positive for
mosquito larvae, while 126 breeding sites were sampled in
Ungwan Television and 80(26.23%) positive for mosquito
larva as seen in Table 2.

Temperature and turbidity were not significant p>0.05 between
sites but significant difference were observed in conductivity
and this can be related to the larval abundance. However, the
levels of SOs, PO4 and Mg/L were significant p<0.05 between
the sites. However, the physicochemical parameters from the
breeding sites are presented in Table 3.

Table 1. Percentage Composition of Mosquito Species Sampled in Some Selected Locations within Kaduna Metropolis

Locations
Goni-Gora Ungwan Ungwan Total Percentage Composition
Romi Television
Cq 19(30.16%) 31(21.53%) 52(17.63%) 102 19.17%
Ae 64(68.82%) 89(61.81%) 192(65.10%) 345 64.85%
Cd 1(1.08%) 3(3.23%) 4(1.36%) 8 1.50%
Av 3(3.23%) 17(11.81%) 29(9.83%) 49 9.21%
Ct 3(3.23%) 4(2.78%) 10(3.39%) 17 3.20%
Cs 2(2.15%) 0(0.00) 6(2.03%) 8 1.50%
Ag 1(1.08%) 0(0.00) 2(0.68%) 3 0.56%
Total 93 144 295 532 100
Keys
Anopheles gambiae = Ag
Culex simpsoni = Cs
Culex quinquefasciatus = Cq GG = Goni-Gora
Culex decens = Cd UR = Ungwan Romi
Aedes aegypti = Ae uT = Ungwan Television
Aedes vittatus = Av
Culex tigripes = Ct

Table 2: Mosquitoes Larval indices in Breeding Sites Sampled in Some Selected Locations within Kaduna Metropolis

Locations  Breeding Sites No. Breeding Sites Positive for Mosquito Larvae Total (%0)
Goni-Gora 85(27.89%) 43(23.90%) 14.10
Ung Romi 94(30.81%) 57(31.66%) 18.69
Ung Television 126(41.30) 80(44.44%) 26.23
Total 305 180 59.02
Key

Ung Ungwan
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Table 3: The Mean Physico-Chemical Parameters of Breeding Sites in Some Selected Locations within Kaduna

Metropolis
. Turbidity . Mg PO4
0
Location Temp(°C) pH (NTU) Conductivity (Mg/L) Fes(Mg/L) S03(Mg/L (Mg/L
Goni-Gora 29.30-30.40 6.20-6.60 28.50-29.20  233.55-235.20 8.20-8.65  13.33-13.66 7.55-7.85  0.44-0.75
Ung Romi 26.00-31.00 6.00-6.50 22.40-28.20 231.50-336.30 7.60-8.30  13.57-13.82 7.40-7.65 0.36-0.78
?:I%vision 28.40-29.50 7.50-7.80 24.00-26.50 235.60-236.20 7.88-8.80  13.50-14.00 7.50-7.59  0.40-0.60
Table 4: The Mean Physico-Chemical Parameters of Breeding Sites in Some Selected Locations within Kaduna
Metropolis
. o Turbidity -
Location Temp(°C) pH (NTU) Conductivity Mg(Mg/L) Fes(Mg/L)  S03(Mg/L POs(Mg/L
Goni-Gora 29.30-30.40  6.20-6.60 28.50-29.20 233.55-235.20  8.20-8.65 13.33-13.66  7.55-7.85 0.44-0.75
Ung Romi 26.00-31.00  6.00-6.50 22.40-28.20 231.50-336.30  7.60-8.30 13.57-13.82 7.40-7.65 0.36-0.78
Ung Television  28.40-29.50  7.50-7.80  24.00-26.50 235.60-236.20  7.88-8.80 13.50-14.00  7.50-7.59  0.40-0.60
DISCUSSION 305 breeding sites were sampled and 180 breeding sites was

This study showed significant distribution and abundance of
Aedes aegypti, Culex quinquefasciatus and Culex decens in
abandoned tyres, pools and ponds in Ungwan Television,
which appears to be driven by environmental factors such as
washing of cooking utensils, clothes and motor-cycles into
drainage, differences in biological and physical characters of
breeding sites and coverage of study areas that creates
favorable conditions for mosquito species. The dominance as
observed in this study has been reported by similar works by
Amini et al. (2020) in llorin, Simon et al. (2012) in Ekiti State,
Olayemi et al., (2014) in Minna, Mgbemena et al., (2012) in
Imo State. Aedes species of mosquitoes was also reported in the
present study. Afolabi et al. (2010) observed that Aedes
mosquito was predominant in Zaria and also Adeleke (2010)
observed that Ae. Aegypti was generally predominant in
lkenne, Ogun State, Nigeria. The implication of this
information on abandoned tyres may present this breeding site
tyre as a public health threat, especially in area of disease (West
Nile virus, Zika virus, Yellow fever virus, Dengue virus,
Chikungunya virus and Malaria) outbreak by these disease
vectors (Chinery, 1969).

Concrete gutters, potholes harboured Aedes vittatus, Culex
tigripes and Culex simpsoni while plastic and metallic
containers harboured Anopheles gambiae. The mosquito
species reported in this study have also been reported by
different researchers elsewhere in Nigeria like those of Afolabi
et al., (2013), Mgbemena et al., (2012), Ogwoma and lkpeze
(2008), Olayemi et al (2014).

Three hundred and five breeding sites were sampled and 180
breeding sites were positive for mosquito larvae with 59.02%
indice while 125 breeding sites did not have mosquito larvae
with 40.98% indice. The breeding sites positivity for mosquito
larvae was due to the dissolved concentration of ions like iron
(Fes), magnesium (Mg), nitrate etc. Dissolved ions was highest
in Ungwan Television with iron (Fes), ranging from 13.57 to
13.82 and lowest in Goni-Gora 7.40 to 7.65. Turbidity was high
and was caused by silt, mud, algae, plant pieces, wood ashes,
saw dust, which increases temperature by absorbing more heat.
This means that mosquito immature will have a relative shorter
time span to reach the adult stage. Turbidity was highest in
Goni-Gora (28.50-29.20) and lowest in Ungwan Romi (20.10-
22.00) (Watsenga et al., 2021). The implication of this
information on abandoned tyres may present this breeding site
tyre as a public health threat, especially in area of disease (West
Nile virus, Zika virus, Yellow fever virus, Dengue virus,
Chikungunya virus and Malaria) outbreak by these disease
vectors.

positive for mosquito larvae with 59.02% indice while 125
breeding sites did not have mosquito larvae with 40.98%
indice. The breeding site positivity for mosquito larvae was due
to the dissolved concentration of ions like iron (Fes),
magnesium (Mg), nitrate etc. Dissolved ions was highest in
Ungwan Television with iron (Fes), ranging from 13.57 to
13.82 and lowest in Goni-Gora 7.40 to 7.65.

The Physical parameters of mosquito breeding sites are
important in determining mosquito oviposition (Puntasecca et
al., 2021). In this study, habitats sampled had temperatures
between 26.00 -31.00(°C). Although, Olayemi et al. (2016)
reported that the species survived within temperature range of
28-34(°C), 30(°C), seem to favor development of mosquito
species most. In this study, Goni-Gora had temperature range
of 29.30-30.40(°C) which was proficient in producing
mosquitoes efficient in transmitting diseases (West Nile virus,
Zika virus, Yellow fever virus, Dengue virus, Chikungunya
virus and Malaria). The hydrogen ion concentration of a habitat
is amount of available nutrients in that habitat (Olayemi et al.,
2010). The present study revealed that most of the breeding
sites had pH had level of 6 and 8. Similar values have been
reported by Oloruniyi et al. (2016) in Lagos, Mgbemena et al.
(2009) in Imo State. Adebote et al., (2016) said Aedes breed in
water with pH 7.4, Okogun et al., (2005) showed that pH of 6.8
to 7.2 is suitable for the weakling of the egg shells for the first
in star larval to emerge. Similar results were recorded by
Service (1993) that PH less than 5.0 and higher 7.4 have lethal
effect on mosquito species. In this study, Ungwan Television
had pH range of 7.50 to 7.80 due to the location of motor garage
in that create room mosquitoes breeding that attract mosquito
oviposition. The findings showed that temperature, pH,
conductivity, magnesium were positively associated and
important in explaining the presence and abundance of Culex,
Adebote et al., (2016) said Aedes breed in water with pH 7.4,
Okogun et al., (2005). Electrical conductivity in this study was
231.50-236.20 supported the growth and development of
mosquitoes in all breeding sites. Nwosu et al., (2010), reported
similar ~ association  of  conductivity = with  Culex
quinquefasciatus larvae. Abundance of Aedes species showed
positive association with conductivity as is the measurement of
the accumulation of ions in a solution, but Rim-Rukeh et al.,
2013 reported negative association of conductivity with Culex
quinquefasciatus larval presence. Aedes aegypti was found in
turbid water than clear water for oviposition. This could be due
to the rainy season, turbid water favors Aedes aegypti, but
during the dry season, as there was no or rare turbid waters
created by rain water pools it exist in the clear water. The
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predominance of Aedes species over Culex mosquitoes in that
area may be associated to the variation in larval habitat
requirements of the species. Aedes and Culex species usually
breed profusely in polluted gutters, abandoned tyres, and
abandoned pools/ponds with organic matters (Hidayah, 2019).
There were 3 presence of Anophele species because Anopheles
prefers clean ground pools and man-made containers. The
study areas have many polluted gutters, abandoned tyres,
pools/ponds, plastic and metallic containers which could have
provided conducive environment for the breeding of Culex and
Aedes species (Luza et al., 2021). Culex species were
negatively associated with magnesium, iron and Sulphate
respectively.

CONCLUSION

The results obtained from this study showed that the breeding
habitats support mosquito species abundance and composition
in the selected locations within Kaduna Metropolis. Two of the
species Culex quinquefasciatus and Aedes aegypti are known
vectors of human diseases. Lack of good drainage and sewage
disposal contributed to the abundance, distribution and
composition of mosquito species in study areas. Tyres were the
most productive habitats which may pose epidemiological
threat to the human population in the study areas with respect
to mosquito borne diseases.

Habitat characterizations and Physico-Chemical Parameters of
the breeding habitats in the selected locations varied
significantly and are typical of the species breeding habitats,
which explain the abundance and composition of mosquito
species in the study area and shows potential threat to public
health in case of disease outbreak.

The author will like to recommend that public enlightenment
on the dangers of mere throwing refuges into drainages systems
should discouraged by people.
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