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 Bromo Tengger Semeru National Park is an area that functions 

as life support, and a nature conservation area that plays an 

important role in maintaining the balance of the ecosystem. 

Mosquitoes, which are ectoparasites can be vectors of disease 

in humans, this study was conducted to determine the level of 

mosquitoes diversity and their distribution which allows the 

transmission of disease vectors in the area. The study was 

conducted during January-February 2021 with the non-

probability sampling method, and accidental sampling. The 

results obtained were 19 mosquito species with a diversity index 

calculation of H' (2.36) for Ireng-ireng Block and H' (1.71) for 

Ranu Darungan which both fall into the medium category. 
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Introduction 

Bromo Tengger Semeru National Park 

is one of the National Parks that has the 

characteristics of a Tropical Rain Forest type 

and located in the Tengger Mountains, 

precisely in Lumajang Regency, East Java. 

The Bromo Tengger Semeru National Park 

area has an area of 50,276.20 hectares 

consisting of 50,265.95 hectares of land area 

and 10.25 hectares of water area (Sawitri & 

Takandjandji, 2019; Susanto & Bahri, 

2021). The Blok Ireng-ireng and Ranu 

Darungan are part of the Bromo Tengger 

Semeru National Park area with different 

environmental conditions. The Ireng-ireng 

block has a land area of ±485 ha with diverse 

vegetation densities and there is a river that 

is used as a water source by the surrounding 

community. Apart from that, the Blok Ireng-

ireng is an alternative route that connects 

Malang Regency with Lumajang Regency so 

that this area is bustling with human 

activities (Millah, 2020). Meanwhile, Ranu 

Darungan is an area in the form of Ranu or a 

lake with an area of 0.25 hectares surrounded 

by forests and cliffs at an altitude of 830 

meters above sea level in the Bromo Tengger 

Semeru National Park area (Balai Besar 

Taman Nasional Bromo, 2015). 

Diversity or Biodiversity is one of the 

terms used to express the richness and 

diversity ranging from genetic variation and 

species variation, in an ecosystem. 

Biodiversity includes the diversity of 

animals and plants, as well as micro-

organisms stored in nature (Permana, 2015). 

Indonesia has a fairly large diversity of 

insect species, one of which is the mosquito 

which is an invertebrate animal from the 

Insecta or Insect Class, Order Diptera, with 

Sub Order Nematocera (having 

approximately 35 families). 

Mosquitoes are one type of 

ectoparasite insect that can be a vector of 
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disease in humans through their bites. Each 

type of mosquito has different characteristics 

apart from morphological characteristics, 

also in feeding behavior (antropophilic or 

zoophilic), blood-sucking habit, habitat / 

place of life both in the larval and adult 

stages. The abundance and survival of 

mosquitoes closely related to the availability 

of breeding sites so that the types and 

numbers found are different in each breeding 

place (Ningsih, 2016). 

Research on mosquitoes conducted in 

Baluran National Park by  (Purwatiningsih, 

2021), obtained seven types of mosquitoes 

from the Aedes and Culex genera with a 

diversity index value (1,21) in the medium 

category. Where as the research on 

mosquitoes in the Bromo Tengger Semeru 

National Park area has not developed well so 

this research was conducted to determine the 

diversity of mosquitoes in the Ireng-ireng 

and Ranu Darungan Block areas which are 

part of the Bromo Tengger Semeru National 

Park area so that data on the diversity of 

mosquitoes and information on mosquito 

breeding sites around Bromo Tengger 

Semeru National Park. 

 

Materials and Methods 

This research was conducted on 

January-February 2021 in the Blok Ireng-

ireng and Ranu Darungan areas of Bromo 

Tengger Semeru National Park and the 

surrounding residential areas.  The 

preservation and identification of 

mosquitoes were carried out at the Integrated 

Laboratory of UIN Sunan Ampel Surabaya. 

The collection stage was carried out 

using a non-probability sampling method by 

placing ovitraps at five points in each area 

with a distance of 15-20 meters, taking into 

account the preferred habitat or environment 

as a breeding ground. The sampling process 

was accompanied by observations and 

measurements of ecological parameters 

including temperature, water pH, water 

turbidity and dissolved oxygen (DO) levels. 

Furthermore, the sample of mosquito larvae 

obtained was preserved using a semi-

permanent method with glycerin and 

covered with cover glass.  

The identification process was carried 

out using a stereo microscope with the book 

Illustrated Key to Mosquitoes Vietnam by 

Stojanovich, Chester. J. 1996, A Checklist of 

the Mosquitoes in Indonesia by Connor, C. 

T., & Sova, T., 1981 and on the mosquito 

taxonomic inventory. The identified larvae 

samples were then tabulated and analyzed 

using the Shannon-Wienar diversity index 

based on (Ningsih, 2016; Fatiqin, 2019; 

Mujijah et al., 2019) with the following 

formula.  

Diversity index: 

H' = −∑𝐩𝐢 𝐥𝐧 𝒑𝒊 

H' =  −∑{(
𝒏𝒊

𝒏
) 𝐥𝐧(

𝒏𝒊

𝒏
)} 

Note:  

H'  : Diversity index  

ni  : Number of individuals  

n  : Total number of individuals  

∑ : Shows the total count 

Species evenness (E): 

E = 
𝐻′

ln 𝑆
 

Note:  

S'  : Spesies count 

Frequency of presence: 

 

 

Dominance: 

Ds = ∑(𝐏𝐢)𝟐, 𝐝𝐢𝐦𝐚𝐧𝐚 𝐏𝐢 = 𝐧𝐢/𝐍 

 

Results and Discussion 

Identification of mosquito larvae from 

preservation obtained from Blok Ireng-ireng 

and Ranu Darungan obtained 19 species 

from 4 different genera of mosquitoes (Table 

1). 

The distribution of species in the study 

area obtained different results, it was 

influenced by the characteristics of the 

environment and aquatic habitats in the form 

of biotic and abiotic factors. There were 

three species of mosquitoes that have the 

highest frequency of presence and spread 

throughout the study area, they are Aedes 

saxicola, Aedes chrysolineatus and Aedes 

albopictus. The three mosquitoes are 
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exophilic mosquitoes that are easily found 

outside the house, and occupy natural and 

artificial habitats around humans or far from 

humans (Sabir et al., 2017). 

 

Table 1. Species of mosquitoes found 

Spesies 

Area 

Blok 

Ireng-

ireng 

Darungan 

Ae. albopictus 17 6 

Ae. pseudoalbopictus - 14 

Ae.  aegypti 19 - 

Ae. albolineatus 6 8 

Ae.Niveus 4 - 

Ae. chrysolineatus 10 29 

Ae. saxicola 15 3 

Ae.  formosensis 6 - 

Ae.  assamensis 13 - 

Ae.  impremens 5 - 

Ae.  alboscutellatus 3 - 

Ae.  iyengari - 7 

Cx.  sitiens - - 

Cx.  mimeticus 4 - 

Cx.  pseudovishnui 3 - 

Cx.  Fragilis 35 - 

Cx.  quinquefasciatus 6 - 

Tx.  Albipes - - 

Trp.  Proximus - 23 

 

The presence of the most species by 

the Aedes genus is then followed by the 

Culex genus, the Aedes mosquito has the 

type of container breeding in breeding and 

likes clean/clear water environmental 

conditions.  So it is often found in bathtubs 

and indoor areas such as puddles in gallons 

of water, water reservoirs and so on 

(Pramadani et al., 2020). The Aedes genus 

which has good adaptability makes the 

Aedes genus easy to find in several 

conditions such as densely populated 

settlements, plantation land and water 

sources the Aedes mosquitoes a good 

opportunity to breed. 

The Culex genus which occupies the 

second high diversity value after the Aedes 

genus, with an almost evenly distributed 

species distribution is known to have 

environmental suitability both indoors and 

outdoors. By occupying puddles and small 

rivers that are clear to slums, making this 

genus mosquito easy to grow found in the 

research area. A suitable habitat makes the 

abundance value of a species high because it 

supports Culex mosquitoes to breed (Tallan 

& Mau, 2016). The Aedes and Culex genera 

in several species are known to be vectors of 

filariasis, dengue and malaria, providing the 

possibility of disease transmission in the 

environment, the presence and spread of 

disease vectors influenced by environmental 

and climatic factors, as well as affecting the 

growth and reproduction of mosquitoes 

(Pramadani et al., 2020). 

The results of data analysis based on 

the Shannon-Wiener index through the 

identification of mosquito larvae species 

obtained the value of diversity, evenness 

index between species, dominance in the 

distribution of species in each area, which 

are presented in table 2. 

 

Table 2. Shannon-Wiener Analysis 

Results 
Indeks Kawasan 

Blok 

Ireng-ireng 

Darungan 

Diversity (H’) 2,36 1,71 

Evenness (E) 0.89 0,88 

Dominance (D) 0,07 0,06 

 

The diversity index in the Ireng-ireng 

Block area H' (2.36) belongs to the medium 

category, this is because the Ireng-ireng 

Block area has a complete and well-

maintained vegetation structure that allows 

for an abundance of species and has a high 

diversity value. The vegetation in question is 

a forest support structure in the form of 

density and diversity of forage plants 

contained in the forest so that fauna can live 

and reproduce and get food so that the 

diversity of forest flora and fauna can 

develop and continue to increase (Azi et al., 

2019). 

The Ireng-ireng Block area has the 

highest evenness index value E (0.89), this 

evenness indicates that species domination is 

getting less and less. Because the higher the 

evenness index value obtained, the 

distribution of individuals in each species is 

more evenly distributed. This is indicated by 

the presence of only one species that 
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dominates in terms of the number of 

individuals (n), namely Culex fragilis. The 

Culex fragilis mosquito that dominates in the 

Blok Ireng-ireng area shows that this 

mosquito is exophilic although it is often 

referred to as a house mosquito, the cool and 

humid conditions with lots of trees and 

shrubs make it a comfortable resting place 

and preferred by Culex fragilis mosquitoes 

in the adult phase. 

The diversity index in Ranu Darungan 

is lower than the diversity index in the Ireng-

ireng Block area, with H'(1.71), the low 

value of the diversity index was due to the 

narrow sampling area and the dense and 

dense forest vegetation, making it difficult to 

find breeding grounds for mosquito larvae. 

The condition of the forest that is far from 

water sources with a density of large trees 

and shrubs makes the area shady so that little 

rainwater enters and is accommodated 

between tree holes, leaf litter, and puddles in 

soil holes. Found traces of wild boar, deer 

and other animals provide the possibility that 

puddles The water in the forest is used as a 

source of drinking water these animals 

before mosquitoes make them as miss place. 

The results of the calculation of the 

evenness value in the Ranu Darungan 

obtained E (0.88) with the dominant species, 

namely Triptoides proximus. The Triptoides 

proximus mosquito that dominates in this 

area, it shows that in this area there are still 

protected and abundant bamboo trees, 

because the main habitat of this mosquito is 

in bamboo trees. In the Ranu area, there are 

no mosquito larvae that breed in Ranu waters 

due to large number of fauna or other 

animals that live in Ranu waters, such as 

various types of fish, frogs and snails which 

are estimated to be one of the predators for 

mosquito larvae.  

The high and low value of the 

evenness index of a species is related to the 

bionomic of the mosquito species. The more 

evenly the species in an area, the better the 

quality of the environment to survive. The 

evenness index value has a negative 

correlation with the dominance value of 

species in an area, namely the evenness 

index value is inversely proportional to the 

dominance value (Amlarrasit et al, 2018). 

The value of species dominance in an area 

shows the actual population density. This 

dominance value is used as an approximate 

index in the analysis of transmission and 

distribution of disease vectors carried by 

mosquitoes. 

The value of the highest frequency of 

species presence includes species, namely 

Aedes saxicola, Aedes chrysolineatus and 

Aedes albopictus. The difference in the value 

of the frequency of presence of each species 

occurs because the presence of biotic and 

abiotic factors breeding places, frequency 

high species presence can occur because the 

two areas study had environmental 

conditions suitable for the three species. 

Aedes saxicola, Aedes chrysolineatus and 

Aedes albopictus are mosquitoes exophilic 

which is easily found outside the home, and 

occupies natural or artificial habitats around 

humans or far from humans (Sabir et al., 

2017). Shady environmental conditions and 

little sun exposure is very favored by these 

mosquitoes, so that these mosquitoes like 

breeding places such as gaps rocks, used 

bottles, leaf axils, clay pots, leaf hollows 

bananas, all of which can be found in the two 

research areas in Bromo Tengger Semeru 

National Park.  

Environmental factors have a very 

large influence on the growth, development 

and distribution of mosquitoes, especially in 

species known as vectors of a disease. The 

balance of the mosquito population can be 

controlled by maintaining the balance of the 

existing ecosystem  (Mahdalena et al., 

2015). Indicators in the form of recorded 

temperatures are in the range of 18-25°C, the 

temperature is influenced by the high plains 

of the research area and the current season, 

namely the rainy season. The average 

temperature used as a breeding ground for 

mosquito larvae is between 25-27°C, the 

temperature of an area has an influence on 

the metabolism of the mosquito body 

because mosquitoes are cold-blooded 

animals and the high and low water 

temperatures are caused by the intensity of 
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sunlight in the area. Mosquitoes cannot live 

in the environment which has a temperature 

of <10°C and >40°C, so that if there is a 

change in extreme temperatures and reach 

these temperature degrees, growth 

mosquitoes will stop (Zaid & Windraswara, 

2017). 

The pH value of the water in the 

mosquito larvae habitat has an important 

role in knowing the waters are alkaline, 

acidic or neutral, besides that the pH value is 

related to the amount of oxygen (DO) 

available in these waters, namely the lower 

the pH (acid) value, the lower the pH value. 

Dissolved oxygen levels are also getting less 

this is what causes the death of organisms 

(Mahdalena et al., 2015). The optimum pH 

value where the larvae develop is 7 and 

mosquito larvae can die if the pH is 3 

(acidic) or 12 (alkaline), this value is not 

much different from the recorded pH value, 

which is in the range of 5.8-8.3. Each species 

of mosquito larvae has its own aquatic 

habitat, but in general aquatic biota prefer 

water conditions that have a pH value of 7-

8.5 because this value is a value that is quite 

ideal for a living and developing biota 

(Amlarrasit et al, 2018). 

The value of dissolved oxygen (DO) is 

influenced by the pH value of the waters and 

the presence of vegetation in the waters such 

as the presence of aquatic plants. the higher 

the vegetation, the higher the value of 

dissolved oxygen levels. Dissolved oxygen 

levels in mosquito larvae habitats were 

recorded between 1.3-5.2 mg/l, this value 

was stated to be quite stable and good for the 

growth and development of mosquito larvae 

in several habitats that had values >3 mg/l, 

this is as shown stated by (Ernamaiyanti & 

Abidin, 2010) namely the dissolved oxygen 

level in good breeding mosquito larvae is 

that which has a value of > 3 mg/l. 

In addition to abiotic factors, biotic 

factors in a habitat also have an influence on 

the growth and development of a species. 

The presence of plants around the breeding 

of mosquito larvae affects the oxygen levels 

available in these waters. as well as 

functioning as a shelter from predators, 

protecting from the intensity of sunlight that 

is too extreme which can increase the 

temperature of the waters and as a source of 

food (Mahdalena et al., 2015). 
 

Conclusion 

The results of the research carried out 

can be concluded that the diversity of 

mosquitoes in the Ireng-ireng Block and 

Ranu Darungan areas is classified as 

moderate, the evenness value is high or 

evenly distributed with low species 

dominance.  
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