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Abstract. Umar SA, Dhakar R, Usman HS, Sulaiman M, Sa’idu M, Yahaya MS, Shitu AS, Usman HM. 2024. Morphological
identification of mosquito species in Takur Adu'a and Yakasai, Dutse Local Government Area, Jigawa State, Nigeria. Intl J Bonorowo
Wetlands 14: 57-65. Mosquitoes, major vectors for various diseases, pose significant public health challenges worldwide. This study
focuses on identifying and analyzing mosquito species in Takur Adu’a and Yakasai Areas of Jigawa State, Nigeria. Located in
Northwestern Nigeria with Dutse as its capital, Jigawa State borders Kano, Katsina, Bauchi, Yobe, and the Zinder Region in Niger,
facilitating cross-border trade. The major tribes are Hausa, Fulani, and Kanuri. Mosquito collection was conducted early in the morning
using a prepared environment and spraying method. Morphological identification of differentiating species of mosquito are by palps,
proboscis, wing patterns, body shape, and resting positions. In Takur Adu'a and Yakasai, a total of 449 mosquitoes were collected, 278
from Takur Adu'a and 171 from Yakasai. Aedes species included 21 females and 29 males; Culex had 82 females and 52 males;
Anopheles had 35 females and 24 males; Anopheles gambiae had 7 females and 4 males; and non A. gambiae had 8 females and 16
males. Culex mosquitoes were the most dominant, followed by Aedes and Anopheles, with 71.2% being fed, indicating significant
feeding activity and potential disease transmission. In Yakasai, Aedes species included 17 females and 12 males, Culex had 42 females
and 50 males, Anopheles had 12 females and 16 males, A. gambiae had 8 females and 6 males, and non A. gambiae had 5 females and 3
males. The study identify only morphospecies but A. gambiae and non A. gambiae are different morphospecies but in the same genus.
Culex was the most prevalent species, with 57.9% fed, highlighting a substantial risk of disease transmission. The study also assessed
respondents’ knowledge of mosquito bite prevention, finding significant awareness levels, though gaps remained, and necessitating
targeted educational campaigns. Identifying multiple mosquito genera and species emphasizes the value of molecular methods for
mosquito identification. The findings reveal a dominant presence of Culex mosquitoes and a high percentage of fed mosquitoes,
indicating significant disease transmission risks. Continuous education and effective vector control strategies are crucial to mitigate
health risks in Jigawa State.
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INTRODUCTION

Mosquitoes are regarded as one of humanity's biggest
enemies, because of the tremendous misery and fatalities
brought on by the diseases they spread. They are essential
to the epidemiology of important public health insect-borne
diseases, particularly in regions with a variety of lakes and
rivers that facilitate their reproduction. Mosquitoes are a
nuisance when they bite and can spread infectious diseases
due to the range of water settings in which they can breed
(Girard et al. 2021). The female Anopheles mosquito is the
cause of malaria (Girard et al. 2021). Because of their
widespread distribution, ability to transmit illness, variety,
and ongoing infection, mosquitoes are the primary carriers
of several illnesses, such as dengue fever, malaria, and the
Zika Virus (Magalhaes et al. 2019). Many species prefer
habitats with vegetation, while some breed in open, sunlit
pools, and a few species use tree holes or the lower parts of

the leaves of particular trees. Numerous factors, such as
temperature of the water, movements, cover of vegetation,
source of water, and depth, impact the development and
dissemination of mosquito larvae in aquatic surroundings
(Medeiros-Sousa et al. 2020). Nutrition also has a
significant impact on the reproductive abilities of female
mosquitoes and their larval growth, suggesting that
deficiency in food during both adult and larval periods
could influence their ability for reproduction (Dittmer and
Gabrieli 2020). Since mosquitoes begin their lives as eggs,
the procedures of laying eggs, larval growth, as well as
other developing processes that occur in mosquito
environments are crucial in determining the abundance and
distribution of mosquitoes (Dittmer and Gabrieli 2020).
Since mosquitos actively seek acceptable environments
instead of haphazardly occupying them, collecting larval
mosquitoes aids in estimating mosquito needs for site
selection and survival. The developmental progress of
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growing adults is influenced by the selection of habitat,
which dictates distribution patterns, density, development
time, body size, and survival (Djihinto et al. 2022).

Traditional mosquito prevention methods include
indirect capturing using Ultra-Violet (UV) light and direct
poisoning with insecticidal sprays and repellents. However,
continued use of these techniques may result in insecticide
tolerance and have a negative impact on the natural world
and human well-being (Kitching 2020). According to
(Rolff et al. 2019), mosquito species are holometabolic
insects that go through aquatic immature phases (larvae and
pupae) before emerging as terrestrial adults. The intestinal
epithelial is essential to the physiology and function of
mosquitoes as adults, which differ physically from larvae
(Hixson et al. 2021). Widespread malaria is caused by a
number of mosquito species, including Aedes, Culex,
Anopheles, and Mansonia (Santi et al. 2021). While Culex
mosquitoes are frequent transmitters of diseases like West
Nile Virus, Aedes mosquitoes are significant arbovirus
vectors of chikungunya, rift vally fever and Mayaro virus
(Velu et al. 2021). Although a few investigations have
documented the virome for individual mosquitoes, research
has attempted to sequence the virome of these genera (Shi
et al. 2019).

In Jigawa State, Nigeria, the identification of mosquito
species and their participation in malaria transmission has
been the subject of numerous studies. Jigawa State is a
state in northwest Nigeria. It is bordered to the west by
Kano and Katsina, to the east by Bauchi, to the northeast
by Yobe, and the north by an international boundary with
the Zinder Region of Niger. This arrangement facilitates
cross-border trade. Major tribes, including the Hausa,
Fulani, and Kanuri, live in the state with Dutse as its
capital. Investigators have mapped the distribution of
mosquito species and studied their activity and breeding
patterns in local governments in Jigawa State and nearby
states like Kano, Katsina, and Bauchi. The results of these
investigations have provided important information
regarding the types of mosquitoes that are common in
various areas (Chukwuekezie et al. 2020). Anopheles
mosquitoes, the main malaria vectors, are quite prevalent in
Kano, particularly in peri-urban and rural areas with
standing water. The extensive Aedes mosquito population
in urban areas of Katsina suggested possible dangers for
ilinesses other than malaria, like dengue fever. According
to Shi et al. (2019), Bauchi's research revealed that Culex
mosquitoes, which are abundant in densely populated areas
and thrive in contaminated water bodies, are a significant
factor in the spread of filariasis and malaria.

This study aims to determine the types of mosquitoes
that are present in the Takur Adu'a and Yakasai Regions of
Jigawa State's Dutse Local Government Area, Nigeria and
evaluate their contribution to the spread of disease. The
study highlights the necessity of ongoing education,
successful vector control methods, and creative solutions to
lower the health concerns brought on by mosquito
populations. By gaining an understanding of the
distribution and behavior of mosquito species in Takur
Adu'a and Yakasali, this research can help create targeted

interventions to lessen the effect of mosquito-borne
diseases in Jigawa State.

MATERIALS AND METHODS

Study area

Jigawa State is one of the 36 states that constitute the
Federal Republic of Nigeria, it is a state of central northern
Nigeria with Dutse as the state capital. It’s located in the
northwestern part of the country. Kano and Katsina states
shared a border with Jigawa to the west, Bauchi to the east,
and Yobe to the northeast. To the north, Jigawa shared an
international border with the Zindar Region in the Republic
of Niger, which is a unique opportunity for cross-border
trading activities. The government readily took advantage
of this by initiating and establishing a trade zone at the
border town of Maigatari to the country of Niger; Hausa,
Fulani, and Kanuri are the major tribes in the state. Dutse;
latitude and longitude 12.4382° N, 8.6161° E.

Sample collection

All the equipment was gathered, the homes where the
PSC would be conducted were identified, the head of the
household was notified, and permissions were received,
ideally the day before collection; samples were collected at
different sites in both Takur Adu’a and Yakasai Areas.
Materials such as Forceps, Petri dish, White sheet, Hand
glove, Pyrethrum Spray Catch (PSC) have been used for
sample collection. PSC should have been conducted early
in the morning, approximately 5 am to 8 am. The house
was prepared early in the morning, with all occupants and
animals having remained outside. Exposed food and
drinking water were covered, and any water pots that could
not be moved were covered. White sheets (fabric) were
spread over the entire floor, over the bed, and over
furniture; all windows and doors were closed. The surfaces
that mosquitoes may have been resting on, including the
walls and ceiling, were sprayed (Pryce et al. 2022).

After the entire room has been sprayed, the operator
immediately leaves the house and ensures the door remains
closed for 10 minutes while waiting for the mosquitoes to
be eradicated. Therefore, to contain the mosquitoes, the
door was closed, starting from the doorway, and the sheets
were taken one at a time from the corners. Each mosquito
was quickly placed in a petri dish (Figure 1) until processed
and stored long-term (Montoya et al. 2022).

Morphological identification of mosquitoes

The keys of Gillies and Coetzee (2019) were used for
the identification of Anopheles species, while the
identification key of Gilleth (2015) was used for Culex
identification and Aedes mosquitoes. Mosquitoes were
identified morphologically by using a microscope; male
mosquitoes are identified by their feathery antennae and
beard, while female ones are identified by the absence of
feathery antennae and beard (Figure 2). Anopheles
mosquitoes were identified by the palp, which is as long as
the proboscis and pointed, and by the number, length, and
arrangement of the dark and pale scales in small blocks on
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the wveins of the wings. Male and female Anopheles
mosquitoes were ide ntified by examination of antennae, in
which those with feathery (plumose) appearance are males
and those with only short and inconspicuous antennal hairs
are females (Figure 2) (Supriyono et al. 2022).

The fed and unfed mosquitoes were identified under a
microscope. Fed mosquitoes were identified by observing
their stomachs; the stomach of the fed mosquito was red
due to the presence of blood, while the unfed mosquito's
stomach was white due to the absence of blood (Figure 3).
Most mosquitoes that feed on blood are females. They need
the nutrients from blood to produce eggs.

Culex mosquitoes have blunt abdomens, and their
wings are usually clear without spots (Kang et al. 2020).
Their body is usually brownish, and the palps (sensory
organs near the mouthparts) are shorter than the proboscis
(elongated mouthpart). The larvae rest parallel to the water
surface; Aedes mosquitoes are known for their striking
black and white markings on the body and legs. They have
a pointed abdomen and their wings are also clear (Figure
2). Aedes mosquitoes are typically smaller and have shorter
palps compared to the proboscis. They often have a more
aggressive appearance and are commonly associated with
daytime biting (Tallon et al. 2019). Anopheles mosquitoes,
particularly Anopheles gambiae, are distinguishable by
their palps, which are as long as their proboscis (Supriyono
et al. 2022). Their wings often have dark and pale spots on
the veins, and they have slender bodies compared to Culex
and Aedes. When at rest, their bodies form an angle with
the surface they are resting on rather than lying flat. Their
larvae lie parallel to the water surface, but they have a
unique head-down position (Figure 1). Non A. gambiae
mosquitoes share many features with A. gambiae; both
species their wings that often have dark and pale spots on
the wveins, and they have more slender body in
corresponding to other species. The main difference
between A. gambiae and non A. gambiae is the egg-laying
pattern; the mosquito's life cycle starts from egg to adult
(Figure 4).

Figure 1. Sample collection of mosquitoes
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The main features to look for are the wing patterns,
body shape, and resting positions. Male and female
Anopheles mosquitoes can be differentiated based on their
antennae; those with feathery antennae are male, while
those with short antennae are female (Coetzee 2020). Culex
has clear wings and a blunt abdomen, distinctive black and
white markings, and a pointed abdomen. The A. gambiae
has spotted wings and long palps, while non A. gambiae
species have dark and pale spots on the veins (Namgay et
al. 2020).

In order to gather information on the methods employed
by individuals to prevent mosquito bites, a structured
questionnaire was designed and administered to the
respondents. The primary question asked was: "What
method do you use to prevent mosquito bites?" Five
possible preventive measures were presented as options for
the respondents to choose from: (i) Use of bed nets, (ii) Use
of mosquito repellent, (iii) Use of insecticide, (iv) Use of
screens on windows and doors, (v) Use of fans.
Respondents were instructed to select one or more of the
options that they practiced regularly. The questionnaire was
distributed to a sample population of individuals from the
Takur adu’a and Yakasai area of Jigawa State, and
responses were recorded for further analysis.

RESULTS AND DISCUSSION

This study aimed at identifying mosquito species in two
selected areas, Takur Adu’a and Yakasai. These areas were
chosen due to their environmental conditions—numerous
drainages, farming activities, and sewage systems—which
create ideal breeding grounds for mosquitoes, leading to a
higher population density. A total of 449 mosquito samples
were collected, with 278 samples from Takur Adu‘a and
171 from Yakasai. This sampling effort reflects the
researchers' intent to gather a comprehensive representation
of mosquito species in these regions. The significant
number of samples enables a robust analysis of the
mosquito population and allows for more accurate
identification of species, which is crucial in understanding
potential health risks in the community, especially in
relation to mosquito-borne diseases. The differences in
sample sizes between the two areas may indicate varying
environmental factors that influence mosquito breeding,
such as water sources, human activities, and waste
management.

Discussion

In Takur Adu’a and Yakasai Areas, 449 mosquitoes’
species were collected; 278 were collected from Takur
Adu'a, and 171 were collected and morphologically
classified from Jigawa State's Yakasai Region. Table 1
shows the frequency and proportion of several mosquito
species, broken down by sex, that are found in the Takur
Adu’a Area. Aedes, Culex, Anopheles, A. gambiae, and non
A. gambiae are among the species that were observed;
mosquitoes were collected at three sites in Takur Adu'a,
among which 94 mosquitoes were collected from site A,
114 from site B, and 70 from site C. There were 50

mosquitoes altogether, consisting of 21 females and 29
males, belonging to the Aedes species. This signifies an
observable and impactful occurrence in the surrounding
area, augmenting the total count of mosquitoes. A stable
breeding population may be indicated by the reasonably
balanced ratio of females to males of Aedes mosquitoes
(O'Leary and Adelman 2020). The greatest frequency was
found in Culex mosquitoes, with 82 females and 52 males
totaling 134 individuals. This dominance implies that the
most common species of mosquitoes in the area are Culex
mosquitoes. Since female mosquitoes are largely
responsible for biting and spreading illnesses, the higher
number of females compared to males may have
repercussions for disease transmission (Xia et al. 2021).
There were 24 male and 35 female mosquitoes in the
Anopheles species. Considering that many Anopheles
mosquitoes are malaria vectors, this species is vital to
public health awareness (Djihinto et al. 2022). There may
be a risk of malaria transmission due to the slightly
increased number of females (Sumner et al. 2021). There
were 7 female and 4 male A. gambiae mosquitoes in all.
The A. gambiae, which is well-known for its effectiveness
in spreading malaria, is present but in very small numbers
(Ahadji-Dabla et al. 2019). It may be required to
implement ongoing control and monitoring procedures to
stop possible outbreaks. Finally, there were a total of 24
species in the non A. gambiae category, comprising 8
females and 16 males. In comparison to other species, there
may be a distinct pattern in the population dynamics or
breeding behavior indicated by the greater proportion of
males.

This study revealed that Aedes and Anopheles
mosquitoes are the next most common species in the Takur
Adu’a Area, after Culex mosquitoes. The information
emphasizes how crucial it is to concentrate on Culex
control strategies while also taking into account Anopheles
species—particularly A. gambiae—and their implications
for public health awareness. The distribution by gender
shows that there are more females than males in each
species, highlighting the possibility of disease transmission
and the urgent need for immediate, focused vector control
measures. Table 1 also gives the Takur Adu’a Areas fed
and unfed mosquito frequency and percentage of
occurrence. The information makes a distinction between
mosquitoes that have been fed (fed blood) and those that
have not (unfed blood). Fed and unfed mosquitoes were
collected and identified from the three sites: site A 76
mosquitoes were fed; site B, 58, and site C, 64 mosquitoes
were identified; unfed mosquitoes from site A were 18, and
site B, 56 and 6 from site C.

Table 1 shows that 198 mosquitoes, or 71.2% of the
entire mosquito population measured, were noted as fed.
There is likely a significant amount of host-seeking and
feeding activity in the area based on the high percentage of
fed mosquitoes. Given that female mosquitoes are
frequently the ones who transmit viruses through their
bites, the prevalence of such a high percentage of fed
insects plays a major role in the possible transmission of
diseases carried by mosquitoes. However, 80 mosquitoes,
or 28.8% of the overall population, were found to be unfed.
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Even while this percentage is lower than that of fed mosquitoes get sick after feeding, they may aggressively
mosquitoes, it nevertheless indicates a sizable component  seek out humans, increasing the risk of bites and disease
of insects that have not yet consumed blood. If these unfed  transmission (Shaw et al. 2020).

Table 1. Frequency and percentage of occurrence of the mosquito species in Takur Adu’a Area, Jigawa State, Nigeria

Species Aedes Culex Anopheles Anopheles gambiae Non Anopheles gambiae
Female 21 82 35 7 8
Male 29 52 24 4 16
Total 50 134 59 11 24
Species Sites of collection
A B C Total

Aedes 14 26 10 50
Culex 52 47 35 134
Anopheles 17 24 18 59
Anopheles gambiae 3 6 2 11
Non Anopheles gambiae 8 11 5 24
Total 94 114 70 278
Frequency and percentage of occurrence of fed and unfed mosquitoes in Takur Adu’a Area
Species Frequency Percentage (%)
Fed 198 71.2
Unfed 80 28.8
Total 278 100
Species Collection site Frequency Percentage (%)
Fed Site A 76 27.3

Site B 58 20.9

Site C 64 23.0
Unfed Site A 18 6.5

Site B 56 20.1

Site C 6 2.2
Total 3 278 100

Table 2. Frequency and percentage of occurrence of the mosquito species in the Yakasai Area, Jigawa State, Nigeria

Species Aedes Culex Anopheles Anopheles gambiae Non Anopheles gambiae
Female 17 42 12 8 5
Male 12 50 16 6 3
Total 29 92 28 14 8
Species Sites of collection

A B C Total
Aedes 11 8 10 29
Culex 38 27 27 92
Anopheles 9 12 7 28
Anopheles gambiae 4 7 3 14
Non Anopheles gambiae 3 4 1 8
Total 65 58 48 171

Frequency and percentage of occurrence of fed and unfed mosquitoes in Yakasai Area

Species Frequency Percentage (%)
Fed 99 57.9
Unfed 72 42.1
Total 171 100
Species Collection site Freguency Percentage (%)
Fed Site A 38 22.2
Site B 27 15.8
Site C 34 19.9
Unfed Site A 27 15.8
Site B 31 18.1
Site C 14 8.2

Total 3 171 100
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The study showed that 278 mosquitoes were scanned
across the Takur Adu'a region, with the majority found to
be fed. This indicates the presence of large vectors and the
risk of spreading diseases such as dengue fever, malaria,
and other mosquito-borne diseases. Hence, public health
officials, researchers, and policymakers must take the lead
in monitoring and managing mosquito populations in these
areas. By reducing the number of feeding mosquitoes, we
can effectively manage and minimize the health hazards
associated with mosquito bites.

Table 2 presents the frequency and proportion of
several mosquito species, broken down by sex, that are
found in Yakasai Area. Aedes, Culex, Anopheles, A.
gambiae, and non A. gambiae are among the species that
were found. In Yakasai Area, mosquitoes were collected at
three sites: site A, 65 mosquitoes were collected from all
species; site B, 58, and site C, 48 mosquitoes were
collected from all species.

There were a total of 29 mosquitoes, comprising 12
male and 17 female members of the Aedes species.
Although not the most common species, this mosquito
species makes up quite a large portion of the local
mosquito population. According to Gouveia-Oliveira and
Pedersen (2020), the generally balanced ratio of males to
females points to a stable population dynamic. This
stability can have significant consequences for the spread
of disease, as a balanced ratio means more potential
carriers for diseases like dengue fever and Zika. Aedes
mosquitoes are known to carry these diseases. The most
frequent mosquito species was Culex, with 42 females and
50 males totaling 92 individuals. This suggests that the
most common species in Yakasai Region is Culex. The
slightly larger male-to-female ratio may have an impact on
population dynamics and total breeding. Because Culex
mosquitoes are important carriers of diseases, including
filariasis and the West Nile Virus, monitoring and control
of this species is essential. There were 12 female and 16
male Anopheles mosquitoes in the species. This species is
important from the standpoint of public health because
Anopheles mosquitoes are the main carriers of malaria. The
greater proportion of males than females may indicate a
shift in the population's structure or recent environmental
changes that have an impact on mosquito breeding habits.
There were 8 female and 6 male A. gambiae mosquitoes in
total. The A. gambiae is present in relatively small
quantities, but because of how well it spreads malaria, it is
important. The nearly equal proportion of men and females
points to a stable population, which calls for ongoing
monitoring and preventative efforts to lower the risk of
malaria. There were 3 males and 5 females in the non A.
gambiae group, for a total of 8 mosquitoes. The fact that
there are fewer non A. gambiae mosquitoes than other
species shows that they are the least common. They should
not be disregarded, though, as they may nevertheless raise
the risk of mosquito-borne illness in general.

Table 3. Distribution of respondents based on their knowledge of
practices for mosquito bite prevention in Takur Adua and
Yakasai Area of Jigawa State, Nigeria

Percentage
Responses Frequency %)
Bed net 30 42.9
Use of repellent 10 14.3
Use of insecticides 15 21.4
Use of screens in windows and doors 10 14.3
Use of fan 5 7.1
Total 70 100

Respondents Based on Mosquitoes Bite Prevention

#Bed Net  # Usc of Repellent = Usc of Insccticides  » Usc of screens in Windows and Doors  ® Use of Fan

Figure 5. Respondents based on mosquitoes bite prevention

Aedes and Anopheles mosquitoes are the next most
common species in Yakasai Region, behind Culex
mosquitoes. According to the research, there are different
mosquito populations, which can have different effects on
the spread of disease. The prevalence of Anopheles and A.
gambiae highlights the significance of malaria prevention
methods, whereas the greater number of Culex mosquitoes
indicates a focus on controlling this species. The
distribution of genders among species emphasizes the
necessity of focused interventions to control the feeding
and breeding habits of female mosquitoes, which are
principally in charge of spreading disease (Dahalan et al.
2019).

Table 2 also gives the number and percentage of fed
and unfed mosquitoes that are present in Yakasai Area. The
information distinguishes between mosquitoes that have
been fed (fed) and unfed (unfed) blood meals. In Yakasai
Area, fed and unfed mosquitoes were collected from the
three sites; in site A, 38 mosquitoes were identified as fed
under a microscope, 27 from site B, and 34 from site C,
and there are 27 unfed mosquitoes from site A, 31 from site
B, and 14 mosquitoes from site C, from the all species.
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Table 2 shows that 99 mosquitoes, or 57.9% of the total
mosquito population measured, were noted as fed. The
aforementioned suggests that a significant proportion of
mosquitoes in the Yakasai Region have exhibited host-
seeking and feeding behaviors. Since fed female
mosquitoes are the main carriers of mosquito-borne
illnesses like dengue, Zika, and malaria, the high
percentage of fed mosquitoes is alarming. The higher risk
of disease transmission in the area indicated by this high
proportion calls for the implementation of appropriate
vector control and public health initiatives (Shaw et al.
2020). However, 72 mosquitoes, or 42.1% of the overall
population, were found to be malnourished. Even while this
percentage is lower than that of fed mosquitoes, it
nevertheless indicates a sizable component of insects that
have not yet consumed blood. Since these unfed
mosquitoes are probably actively looking for victims, if
they get infected after feeding, there may be a higher
chance of bites and subsequent disease spread.

The 171 mosquitoes in Yakasai Area were surveyed.
According to the data, a significant proportion of the
mosquito population is feeding, which emphasizes the
necessity of focused mosquito control efforts. Reducing the
number of feeding mosquitoes through interventions
including insecticide-treated nets, indoor residual spraying,
and environmental management could greatly decrease the
risk of disease transmission. Furthermore, it is critical to
monitor and manage the population of fed mosquitoes to
stop them from spreading disease after feeding (Jones et al.
2020). The results of this study are of paramount
importance, as they highlight how crucial it is to implement
comprehensive mosquito control measures in the Yakasai
Region to maintain public health.

Table 3 and Figure 5 show the respondents' distribution
according to their understanding of preventative measures
against mosquito bites. The population's knowledge and
protective measures against mosquito bites are reflected in
the data, which is important in reducing diseases spread by
mosquitoes. The table divides the respondents into two
groups: those who know how to prevent mosquito bites and
those who don't. The statistics showed that a sizable
percentage of responders had information regarding
preventing mosquito bites. This suggests that people are
generally well-informed, which is encouraging for public
health programs. In order to effectively avoid mosquito
bites and the spread of disease, knowledgeable people are
more likely to adopt preventative measures, including using
insect repellent, donning protective clothes, and placing
screens on windows and doors (Duval et al. 2023).
However, it also shows that some of the respondents were
ignorant of precautions against mosquito bites. This
awareness gap is concerning because those who are
unaware of preventive measures have a higher risk of
contracting diseases linked to mosquito bites. This
emphasizes the need for focused educational efforts and
environmental outreach initiatives to increase public
awareness and educate the public about practical methods
to prevent mosquito bites. These initiatives might involve
distributing educational materials, setting up workshops,
and using media outlets to spread knowledge. The

information also emphasizes the significance of ongoing
instruction and reinforcement of preventative measures
against mosquito bites. It is important to ensure that these
techniques are applied continuously, even by qualified
individuals. In order to encourage long-term behavioral
change and assist the populace in implementing and
upholding efficient preventative measures, public health
officials and community leaders should collaborate
(Monroe et al. 2021). The data shows that respondents have
a relatively high level of knowledge regarding mosquito
bite prevention, which is positive news for public health
initiatives. However, addressing knowledge gaps in some
populations is still important. As researchers, our role in
implementing and improving educational programs and
encouraging the regular use of preventative measures is
crucial in reducing the prevalence of mosquito-borne
diseases and improving public health in the region.

In Takur Adu'a and Yakasai locations, the analysis of
the three tables offers a thorough summary of mosquito
species distribution, feeding habits, and public awareness
of mosquito bite avoidance. The great danger of mosquito-
borne disease transmission can be seen from the large
number of Culex mosquitoes in both areas and the high
proportion of insects they feed on. Although there are still
knowledge gaps, the substantial awareness of mosquito bite
avoidance techniques among respondents is encouraging.
This emphasizes the need for focused teaching programs to
reduce the harm caused by the spread of mosquito
populations. Moreover, ongoing public health education
plays a crucial role in maintaining community welfare and
reducing the prevalence of mosquito-borne diseases;
effective vector control measures are also crucial (Suarez et
al. 2020).

This study findings validate previous research that
emphasizes the significant role of mosquito-borne diseases
in global public health. Molecular identification methods,
as outlined by Fall et al. (2021), are highly effective in
detecting mosquito species that may be challenging to
identify through morphological taxonomy. Fall et al.
(2021) in his study collected 11,873 larvae and 4,843 adult
Culicine mosquitoes from the sampling sites. Fourteen
species from three genera—Aedes, Culex, and Mansonia—
were identified, including Anopheles theileri, Culex
mimeticus, Culex pipiens, and A. gambiae. These results
are consistent with the findings of this work.

In conclusion, the findings of the Jigawa State study
offer vital information about mosquito  species
identification, their function in the spread of malaria, and
practical preventative measures. Numerous mosquito
species are significantly present, especially Culex and
Anopheles, which are known to carry diseases like malaria.
The higher risk of disease transmission in Takur Adu'a and
Yakasai is highlighted by the high percentage of fed
mosquitoes, which highlights the active host-seeking and
feeding activity of female mosquitoes. The A. gambiae, the
main malaria vector, could be distinguished from other
mosquito species using the morphological identification
techniques that were used. In line with earlier studies, the
study also proved the usefulness of molecular techniques
for mosquito identification, highlighting the significance of
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precise species identification in public health initiatives.
Although there are still information gaps, the general
public's awareness of mosquito bite avoidance measures is
typically high, highlighting the necessity for ongoing
education programs. Efficient vector control tactics, like
insecticide-treated nets, indoor residual spraying, and
environmental management, are critical for lowering the
number of mosquitoes carrying food and lowering the
chance of disease spread. Conclusively, this research offers
significant insights into the identification of mosquito
species, their function in the transmission of malaria, and
strategies for averting mosquito-borne illnesses. The results
highlight the need for focused vector control strategies and
ongoing public health education to shield Jigawa State
communities from the serious health hazards associated
with large mosquito populations.
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