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ABSTRACT 

To ascertain the impact and abundance of mosquito vectors, entomological study was 

conducted in some households at Mgbidi, Oru West LGA, Imo State, Nigeria from April 

to September, 2015. The study also investigated related knowledge and perception on the 

mosquito-borne diseases. Indoor resting mosquitoes were collected using pyrethrum 

knock down (PKD) and mechanical aspirator (MA) methods once a week between 

7.00am and 11.00am. Human bait method was also used. Species were morphologically 

identified as Aedes aegypti, Aedes albopictus, Anopheles gambiae, Anopheles funestus, 

Culex quinquefasciatus and Culex horridus. The female blood fed mosquitoes were 

dissected for parity and infectivity status assessed. A total of 315 mosquitoes representing 

3 genera; Culex, Aedes and Anopheles were encountered. Of these, Anopheles species 

(45.1%) were the most abundant followed by Aedes (39.3%) while Culex species were 

the least (15.6%). Only 3.5% of Anopheles contained larvae of W. bancrofti and (5.80%) 

had Plasmodium infection. There is no significant difference (X
2
 = 21.74; P<0.05) in the 

relative abundance of indoor and outdoor species. The implications of these results are 

discussed. 

 

Key Words: Infection rates, Mosquito vectors, Human Disease, Oru West, Imo. 

INTRODUCTION 

Mosquitoes (Diptera: Cullicidae) are notoriously undesirable small arthropods. The 

females of most species have piercing and sucking mouth parts and apparently must feed 

at least once upon mammalian blood before their eggs can develop properly [Columbia 

Encyclopedia, 2008]. In some species of mosquito, the females feed on vertebrates 

including mammals, birds, reptiles, amphibians and even some kinds of fish. Some 

mosquitoes also attack invertebrates mainly arthropods and therefore vectors for a 

number of infectious diseases affecting millions of people per year. There are about 3,500 

species of mosquito found throughout the world. Three genera Aedes, Anopheles and 

Culex are now almost all over the world and most belong to the three species [Columbia 

Encyclopedia, 2008]. 

A number of studies have shown that mosquito borne diseases are some of the deadliest 

in the world today. Almost half of the World’s population is encountering mosquito-

borne diseases; hence, they represent a major public health concern [ECDPC, 2014]. In 

general, mosquitoes cause serious public health implications on man [Udonsi, 1999]. 

They transmit diseases to more than 700 million people annually in Africa, South Africa, 
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Central America, Mexico and Asia with millions resulting to death each year. Mosquito 

bites are now mostly irritating nuisance, but still causes some death each year [Mark, 

1998]. Much more serious though are the roles of many species of mosquitoes as vectors 

of diseases. In passing from host to host, some transmit extremely harmful infections 

such as yellow fever, malaria, west nile virus, dengue fever, filariasis and other 

arboviruses.  

In recent time, World Health Organization (WHO) estimates that there are 300 – 500 

million cases of clinical malaria per year, with 1.4 – 1.6 million deaths, mainly among 

African children [Curtis and Lines, 2000] in which Nigeria is part of. The spread of this 

disease is influenced more by the life span of the vectors and their feeding pattern than by 

the transmission and disease – producing capacity of the microorganisms in question. 

This distribution is grossly disproportionate with the highest burden on the developing 

region like Africa [WHO, 2014]. The disproportion is seen on the continent as well 

among all the African countries. Nigeria bears about 25% of the total vector-borne 

disease load [WHO, 2014]. Besides malaria, bancroftian filariasis is a public health 

problem responsible for loss of four million Disability Adjusted Life Years (DALYs). It 

account for nearly 50% of the global burden [WHO, 1992]. Anopheline mosquitoes are 

the only vector of malaria parasites, but different Anopheles, Culex and Aedes species 

have been implicated in the transmission of bancroftian filariasis in different parts of the 

world. 

In Nigeria, Entomological surveys on bancroftian filariasis and malaria have been 

reported [Anosike et al., 2013; Awolola et al., 2006] but the distribution and vectorial 

capacity is not fully understood. Moreover, there is paucity of data on the infection of 

mosquitoes in Imo State despite several entomological surveys. Infection study to 

complement surveillance works has become imperative. Any vector control method must 

therefore take into account this heterogenecity. We report here results of an 

entomological survey carried out at Mgbidi, Imo State, Nigeria.  

 

MATERIALS AND METHODS 

Study Area 
The study was carried out at Mgbidi, Oru West Local Government Area of Imo State, 

Nigeria from April to September, 2015. Mgbidi is also the Headquarters of Oru-West, 

one of the oldest town in Imo State, located at Latitude 5.37°N and Longitude 6.57°E 

(Figure 1). The study area is characterized by two distinct seasons; rainy season (April – 

September) and dry season (October - March). The climate and vegetation of the area is 

typically tropical rainforest zone with moderate temperature and high annual rainfall with 

numerous water bodies. These conditions favour rapid breeding of mosquito vectors and 

transmission of diseases in the human population. Mgbidi was chosen for this study 

because of its location and nature of settlement (house, vegetation and environmental 

status). 
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Figure 1: Map of Imo State showing the study Area 

Sample Collection 
Three methods adopted for the collection of both endophagic and exophagic mosquitoes 

were: Pyrethrum knock down (PKD), Mechanical Aspirator (MA) and human bait 

methods. Endophilic mosquitoes were collected using PKD and MA once a week 

between the hours of 7.00am and 10.00am in four randomly selected households 

designated A – D. Mosquitoes were caught in at least two sleeping rooms using 

pyrethrum-base insecticide and white cloth spread on the floor of the room. All knocked 

down mosquitoes were collected in Petri dishes as described by Mboera et al [ 2006]. For 

mechanical aspirator method, light touch was used to search for resting mosquitoes on 

walls and cloths as described [Emuka et al., 2007; Okpala and Ezenwa, 1980]. 
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Mosquitoes caught were aspirated and emptied into plastic cups specially designed with 

mosquito nets on top. 

The human bait method or human landing catch (HLC) which involved exposing bare 

skin and luring host-seeking mosquitoes has been described in details [Nwoke, 2016]. All 

collected mosquito species were taken to laboratory for identification, dissection and 

examination. 

 

Morphological Identification, Dissection and Examination 

Different taxonomic keys were used for visual identification of species and the 

morphological features were made using the dissecting microscope. The taxonomic keys 

of [Gillies and Coetzee, 1987] were used to identify Anopheline mosquitoes and sorted 

out by assessing its abdominal condition [WHO, 1975] from the culicine species and the 

females from the males [Emukah et al., 2007; Gillies and Coetzee, 1987]. Mosquitoes 

were categorized as either An. gambiae sl, An. funestus sl, Aedes species or Culex 

species. 

The parity was determined by observing the degree of ovarian trachioles [Detinova, 

1962]. The female mosquitoes were dissected as recommended by [Nelson and Pester, 

1962] for recovering of larvae stages of W. bancrofti and sporozoite. This was carried out 

by removing the wings and legs and placing the mosquito ventrally on a slide with the 

head on the left hand side. The mosquito was held in place by the thorax with the right 

hand needle while a small cut was made between the sixth and seventh sternite. The 

second needle was then used to extract the ovaries, thereby examining the stomach for 

oocyst from posterior to anterior using a microscope. 

 

Statistical Analysis 
All data collected were analyzed using SPSS (Statistical Package for Social Sciences) 

version 20.0 [SPSS Inc. Chicago, IL, USA]. The frequency distribution of both 

dependent and independent variables were worked out by using cross tabs. Comparisons 

were made using one way analysis of variance (ANOVA). 5% of the probability was 

used as acceptable significant level. Finally, the data was described and presented using 

tables. 

 

RESULTS 

 

Table 1: Mosquito species identified in the study 

Species Endophagic Exophagic Total 

Aedes aegypti 38(22.6) 44(29.9) 82(26.0) 

Ae. Albopictus 17(10.1) 25(17.0) 42(13.3) 

Culex horridus 14(8.3) 18(12.2) 32(10.2) 

Cx. quinquefasciatus 2(1.2) 15(10.2) 17(5.4) 

Anopheles gambiae 68(40.5) 30(20.4) 98(31.1) 

An. funestus 29(17.3) 15(10.2) 44(14.0) 

Total 168(53.3) 147(46.7) 315(100.0) 

X
2
 = 21.74; P < 0.05 

Table 1 showed that three mosquito genera of six species were encountered namely, 

Aedes aegypti, Ae. albopictus, Culex horridus, Cx. quinquefasciatus, Anopheles gambiae 

and An. funestus. The data revealed also that 168(53.3%) endophilic (indoor) and 
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147(46.7%) exophilic (outdoor) mosquito species were caught making up a total of 315 

species encountered. The data further revealed that An. gambiae 98(31.1%) occurred 

most followed by Ae. aegypti 82(26.0%), An. funestus 44(14.0%), Ae. albopictus 

42(13.3%), Cx. horridus 32(10.2%) and the least Cx. quinquefasciatus 17(5.4%) 

respectively. There is no significant difference in the mosquito species encountered in the 

study (P < 0.05). 

 

Table 2: Relative abundance of mosquito species caught 

Species A B C D Total 

Aedes aegypti 16(21.9) 23(31.0) 28(32.9) 15(18.1) 82(26.0) 

Ae. albopictus 7(9.6) 12(16.2) 12(14.1) 11(13.3) 42(13.3) 

Culex horridus 3(4.1) 4(5.4) 0(0.00) 10(12.0) 32(10.2) 

Cx. quinquefasciatus 7(9.6) 8(10.8) 9(10.6) 8(9.6) 17(5.4) 

Anopheles gambiae 28(38.4) 19(25.7) 22(25.9) 29(34.9) 98(31.1) 

An. funestus 12(16.4) 8(10.8) 14(16.5) 10(12.0) 44(14.0) 

Total 73(23.2) 74(23.5) 85(27.0) 83(26.3) 315(100.0) 

 

X
2

cal = 21.74, X
2

tab = 24.996; P<0.05 

Key: A – D = Households 

 

Table 2 illustrates the relative abundance of species in the study area. In all, Anopheles comprised 

45.1% while culicine was 54.9%. Household C recorded the most abundance species in the study 

area. However there is no significant difference in the relative abundance of mosquito species in the 

study area by households (P>0.05). 

 

Table 3: Infection Rates of Mosquito Species caught for W. bancrofti 

Species No. Examined No.  

Infected 

% of Infection 

Aedes aegypti 82(26.0) 0 0.0 

Ae. albopictus 42(13.3) 0 0.0 

Culex horridus 32(10.2) 0 0.0 

Cx. quinquefasciatus 17(5.4) 0 0.0 

Anopheles gambiae 98(31.1) 8 8.2 

An. funestus 44(14.0) 3 6.8 

Total 315(100.0) 11 3.5 

Table 3 revealed that out of the six species of mosquito encountered, only An. gambiae 

98(31.1%) and An. funestus 44(14.0%) were infected with W. brancrofti. 8.2% and 6.8% 

respectively. 

Seven percent (3) of female Anopheles gambiae and three percent (1) of Anopheles 

funestus from the study area were infected with Plasmodium sporozoites (Table 4). A 

higher infection rate of salivary glands with Plasmodium sporozoites was observed in An. 

gambiae than in An. funestus (P<0.05). 
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Table 4: Infection rate of salivary glands of female mosquitoes with Plasmodium 

sporozoites 

Species No. Caught No. (%) dissected % of Infection 

Anopheles gambiae 98 42 3(7.1) 

An. funestus 44 27 1(3.7) 

Total 142 69 4(5.8) 

 

Parous rates and age composition of mosquitoes are shown in Table 5. The parous rate 

was not uniform rather varies according to species. Overall parous rate was 89.2% and 

ranged 81.3% (Cx. horidus) to 100.0% (An. funestus). The variability in parous rates 

between species was not statistically significant (P>0.05). Knowledge and treatment 

seeking habit of the respondents are summarized in Table 6. 

 

Table 5: Physiological age and parity status of mosquitoes 

Species No. Dissected Parous Rates (%) 

G NG 

Aedes aegypti 82 23(28.0) 52(63.4) 91.5 

Ae. albopictus 42 21(50.0) 17(40.5) 90.5 

Culex horridus 32 0(0.0) 26(81.3) 81.3 

Cx. quinquefasciatus 17 4(23.5) 10(58.8) 82.4 

Anopheles gambiae 98 14(14.3) 70(71.4) 85.7 

An. funestus 44 6(13.6) 38(86.4) 100.0 

Total 315 68(21.6) 213(67.6) 89.2 

Key: G = Gravid, NG = Not Gravid 
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Table 6: Knowledge and Perception on Mosquito Prevention and Disease Treatment 

Practices 

 

S/N Preventive Practices Current 

Practices 

Reasons facilitating 

the Practices 

Reasons Prohibiting 

the Practices 

1. Environmental hygiene 

practices: 

   

 Pouring oil on water Rarely done - involve cost for buying 

oil 

 Draining stagnant water Rarely done Reduce nuisance Cumbersome, require 

labour 

 Disposing cans etc Rarely Not required Lack of awareness 

2. Household practices:    

 Bed nets Rarely used Media influence Cost and Chemical 

used for treatment 

thought to be harmful 

 Mosquito repellant  Very rarely used Easily found in shops Costly, smell is 

irritating  

 Closing windows Usually done No cost incurred   Lack of awareness 

 Smoking house Usually done No cost incurred   Lack of awareness 

3. Treatment seeking 

practices: 

   

 Self treatment Commonly done - Less costly 

- Long distance 

to health units 

 

 Hospital/Clinics Rarely - Health workers have 

skills 

- Proper treatment 

available 

- Fear of complication 

- Costly 

 Local healers Commonly done - Trust in local herbs 

require less money 

- Cultural influence 

 

 

DISCUSSION 
The genera of mosquitoes observed in this study have been implicated for one type of 

mosquito borne disease or the other. From the results obtained in this study, one can 

easily predict that the residents or individuals living at Mgbidi are at risk or are prone to 

mosquito borne diseases. 

These species of mosquito have been previously encountered by Mbanugo and 

Okpalaononuju [2004] in Awka Metropolis, Anambra State, Nigeria. The absence of Cx. 

horridus in their study could be attributed to unfavourable climatic conditions or sanitary 

conditions and inclusion of exophilic mosquitoes. An. gambiae (31.1%) was the most 

abundant species encountered. Bruce-Chwatt  [1951] had concluded that An. gambiae is 

omnipresent in Nigeria because of the indiscriminate breeding habits (in water containers, 

animal drinking water containers and artificial breeding sites created by man) while 

Gillies and Coetzee [1987] has described it as a highly endophilic anthropophagous wet 

season vector. This could justify it being the most abundant species compared to other 

five species. 
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The second most abundant mosquito species was Ae. aegypti (26.0%). The abundance of 

these mosquito species in the study areas could be as a result of used tyres stored or kept 

around the study area by vulcanizers. These used/worn out tyres were usually abandoned 

by their owners and have been noted to constitute breeding sites for dengue fever 

mosquitoes. 

Although, Culex species encountered were few in number (15.7%), Cx. quinquefasciatus 

is known as a vector of filariasis [Columbia Encyclopedia, 2008; White, 1971]. The 

reason for low catch could be attributed to the fact that this mosquito species breed 

naturally in open drains, open or cracked septic tanks, flooded pit latrines, store water 

drains especially when these breeding places are polluted with organic matters [Ezike, 

2002; Nwoke and Eboh, 1992]. Also, polluted pots and drums used for fermentation in 

some Eastern Nigeria have been implicated to support a high breeding of this mosquito 

[Iwuala, 1979]. Since the artificial containers were not polluted, the incidences of 

breeding were probably reduced. Often, mosquito species have their own preferred 

habitat based on locations and conditions of water body. Chinery [1970] has classified 

such location to include ground pools including small lakes and weedy edge of swamps, 

springs, rivers, ditches and hoof prints. 

The result of the laboratory analyses and dissection of the species encountered shows that 

there was little proportion of infection or infected mosquitoes due to filarial worms and 

Plasmodium sporozoite. The number of gravid female mosquito species in this study was 

noted. This is because their previous account on the reproduction behaviour, for example, 

Aedes species indicate that some are autogenous (female must take a high protein meal in 

the form of blood from a vertebrate animal) in order to develop a clutch of eggs as is true 

for most species. Higher percentage of Anopheles (45.1%) collected in the households in 

the present study is contrary to a study in Calabar by Oringanje et al [2011] which 

reported higher percentage of Culicines (64.1%) than Anophelines (35.9%). The 

intensive biting of adult females is indicative of high relative abundance.  

Also, the relatively high proportion of biting endophilic and exophilic in the study 

indicates preponderance of breeding sites. This indicates the lapses in sanitary conditions 

in the area. Such observable lapses were stagnant water bodies, empty cans, broken septic 

tanks/pits, abandoned/used tyres, etc. It equally depicts absence or failure of mosquito 

control measures in the area. Mosquito population density variations are closely linked to 

rainfall, temperature and dirty environments. The present study was conducted during 

rainy season. Poor or lack of drainage systems at Mgbidi proliferated the emergence of 

more malaria and lymphatic filariasis [LF] vectors. 

The present study shows a low infectivity rate of salivary glands of female mosquitoes 

collected. The need for blood by adult females to develop eggs is pivotal to successful 

vectors of tropical diseases. The age and ability of vectors to survive are important 

factors in the epidemiology of vector-borne diseases. Results of this study shows high 

rate of parous females which translates to longevity of females. This is epidemiologically 

significant as any infected female would be involved in the transmission of diseases, 

especially malaria and filariasis. Notwithstanding the proportion infected, the infectivity 

rate is indicative of malaria transmission and roles of Anopheles gambiae and funestus. 

According to Ravi and Nirbhay [2003] during the development of Plasmodium in the 

mosquito mid gut, sporozoites burst out of developing oocysts into the chemocoel to 

locate and invade salivary glands prior to transmission to a susceptible host. This 

observation suggest that individuals in the study area are prone to malarial infection since 
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matured sporozoites in the salivary glands shows that mosquitoes have transmission 

potential. 

It is evident that the people of the study area are aware of the dangers of mosquito borne 

diseases (Malaria and LF) and ways they can be prevented. However, this knowledge is 

not used in daily practice. The reason for this seems to be that looking healthy people are 

not really concerned. It is a fact that in endemic areas, people get used to sickness and 

with time, they adapt to the disease. Probably, malaria and LF is not viewed as life 

threatening and resultant death may be attributed to other sources beside mosquitoes. The 

implications of these findings include the need to develop a health promotion package 

based on these factors, especially demystifying negative perception on chemicals used for 

treating bed nets and lack of awareness on preventive practices. Health workers and 

parents need to be involved in the health seeking behaviour of the inhabitants of the area. 

 

Conclusion 
In conclusion, determining the age composition, parity and infectivity status is very 

important in monitoring the success or otherwise of vector control measures. This enables 

health officers to have clear picture of the outcome of every control aimed at the vector. 

 

Recommendations 
In view of the need to break the man-mosquito contact in order to reduce the transmission 

of mosquito-related infections, the study recommends the following measures  

1. Concerted effort by both the Imo State Government and the individuals for sound 

engineering measures for excreta, silage and sewage disposal and lodged water 

drains in the environment. 

2. Mobilization of individuals in the study area and enlightened on the environmental 

factors that contribute to the mosquito breeding. 

3. Ownership and utilization of long lasting insecticides nets (LLINs) or insecticide 

treated nets (ITNs). 
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