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Abstract: Soil insects are a group of organisms whose existence is highly dependent on their 
microhabitat. Its presence is indispensable because of its ability to reform and decompose 
organic matter. The presence of soil insects illustrates the functioning of a habitat. This study 
aims to analyze abiotic and biotic environmental conditions in several types of soil insect 
habitats on the island of Lombok and securitize the level of similarity of insect species in each 
of these habitats. The research method used in determining the initial sample point in each 
habitat is purposive sampling. The parameters observed are those thought to influence the 
presence of soil insects, including parameters of the abiotic environment and parameters of the 
biotic environment. The results obtained were that the soil insects found in forest, garden, 
mangrove, and mining habitats had a high degree of similarity. Forest and garden habitats 
have a preferred micro-habitat because of the high levels of organic C, moisture, total N, and 
neural soil pH as environmental factors that most support the existence of soil insects.  
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Introduction  

 
Soil insects are a group of microarthropods 

whose existence is highly dependent on their 
microhabitat. Microhabitat describes habitat conditions 
suitable for the life of an organism. The response of soil 
insect groups to environmental conditions determines 
their ability to use the microhabitat. According to 
Madej et al. (2011), environmental conditions such as 
food availability, temperature, humidity, pH, and light 
intensity vary from one microhabitat to another. Soil 
insect microhabitats can be found in soil, litter, moss, 
underwood, leaves, and water (Gergocs et al., 2011). 

Soil insects are one of the dominant communities 
in soil habitat. Its presence is indispensable because of 
its ability to remodel and decompose organic matter. 
According to Rohyani (2020), soil insects play a role in 
overhauling organic material, parasites, and predators 

in the soil ecosystem. Soil insects have the ability to 
convert organic matter in the soil and then return it 
back to the soil as organic matter that is ready to be 
used by plants (Basna et al., 2017). Soil insects also have 
a large number of individuals. According to Samways 
(2018), Insects are one of the groups of animals that 
have a high level of diversity and a high number of 
individuals covering 70% of all species on earth. High 
diversity causes food web processes to run normally 
and are able to maintain stability in nature (Basna et al., 
2017). Soil insects have strong ecological interactions 
with their environment, so they have the potential to be 
used as bioindicators in an ecosystem (Yuniar & 
Haneda, 2015). According to Doles et al. (2001), the 
biological index of soil quality can be determined based 
on the types of microarthropods found in the soil. 
Cerambycidae (Coleoptera), Trichogrammatidae 
(Hymenoptera), Cicindelidae (Coleoptera), 
Tenebrionidae (Coleoptera), and Acroceridae (Diptera) 
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are types of soil insects that have potential as 
bioindicators in natural forests, mangroves, rice fields, 
and mines (Rohyani, 2020). Collembola is used as a 
bioindicator to monitor the success of revegetation in 
the mine (Rohyani et al., 2013). 

The existence of soil insects' populations, types, 
and activities depends on environmental factors 
(abiotic and biotic). Abiotic environmental factors affect 
such as temperature, water content, pH, and organic 
content. While the biotic factors such as plants, 
microflora, and other animal groups. The existence of 
these abiotic and biotic factors greatly affects the 
presence of soil surface insects (Suin, 2012). According 
to Suhardjono et al. (2012), soil insects have a tolerance 
to microhabitat conditions. The availability of ideal 
microhabitat conditions is the cause of the diversity of 
microarthropods that differ from one microhabitat to 
another.  

 This study aims to analyze the abiotic and 
biotic environmental conditions in several types of soil 
insect habitats on the island of Lombok and see the 
level of similarity of insect species in each of these 
habitats. This research is expected to provide an 
overview of the most suitable microhabitat conditions 
for soil insects in order to increase their role in the 
sustainable management of soil ecosystems. 
 

Method  
 
This research was conducted in several types of 

habitats on the island of Lombok. The research location 
chosen was a habitat known to be the most 
commonplace for soil insects to be found. The locations 
of this research are Forest habitat (East Lombok), 
Mangrove habitat (West Lombok), Garden habitat 
(West Lombok) and rice field habitat (West Lombok), 
mine habitat (West Lombok). 

 Determination of initial sample points in each 
habitat was carried out by the purposive sampling 
method. The parameters observed were parameters 
that were thought to affect the presence of soil insects, 
including abiotic environmental parameters and biotic 
environmental parameters.  

 Some abiotic environmental parameters are 
measured directly in the field, and some are analyzed 
in the laboratory. Parameters measured directly in the 
field were soil temperature, soil moisture, field pH, and 
soil salinity. The abiotic environmental parameters 
analyzed in the laboratory include moisture content, 
pH (H2O), organic C, available K, total K, total N, C/N 
ratio, available P, total P. Sample analysis was carried 
out on litter and soil. Soil and litter sampling in the 
field was carried out using the composite method, 
namely taking soil and litter samples at sample plot 
points at each research location, then the soil samples 

were combined and mixed until evenly distributed, 
then analyzed based on their habitat. 

The biotic environmental parameter observed 
was the number of vegetation types found inside plots 
in each habitat. The litter thickness in each sample plot 
was measured using a ruler to determine the thickness 
of the litter at each observation location. 

Soil insect sampling was carried out by making a 
100 m mainline transect at each study site. Every 10 
meters distance, an additional transect line 
perpendicular (horizontal) 5 meters to the right and left 
is made on the main transect line. At each point that 
has been made on the main transect and additional 
transects, five soil insect trapping methods were 
randomly installed, namely 1) pitfall trap, 2) bait pitfall 
trap, 3) yellow pan trap, 4) soil sampling, and 5) litter 
collection. The collected soil and litter were then stored 
using calico sacks for further extraction in a modified 
barley funnel for seven days. The number of traps 
installed was 10 for each collection method at each 
research location, with a duration of installation for 
each trap for three days. Furthermore, the soil insects 
obtained were counted in number and separated by 
type. 

Data analysis to see the level of similarity of 
insect families in each habitat type used the Jaccard 
Index (Similarity Index). The Jaccard species similarity 
index (CJ) value is close to 1, indicating a high level of 
similarity between habitats. If the Jaccard species 
similarity index (CJ) value is close to 0, it indicates a 
low level of similarity between habitats. 

 
CJ = J/(a + b – J)  ……………………..  (1) 

 
Description: 
CJ= Jaccard similarity index 
J= number of species found in habitats a & b 
a= number of species found in habitat a 
b= number of species found in habitat b 

 
Result and Discussion 

 
Characteristics of abiotic and biotic environments in 
various types of habitats on the island of Lombok 

The existence of soil insects is strongly 
influenced by environmental factors, both the abiotic 
and biotic environments of the soil. Abiotic 
environmental factors can be in the form of physical 
properties and chemical properties of the soil. Biotic 
environmental factors include the abundance of soil 
insects, species richness, vegetation composition, and 
litter thickness. Based on the results of measurements 
of environmental factors and analysis of soil and litter, 
it can be seen that forest habitats have the highest soil 
water content with the highest soil organic C content 
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and the highest percentage of total N and K soil 
exchanged. The measurement of the lowest air 
temperature in forest habitats is in line with the highest 

level of air humidity. Mangrove habitat has the highest 
C/N ratio in a litter, with low soil pH levels or tends to 
be acidic. 

 

Table 1. Results of measurement and analysis of abiotic factors in several habitat types 

No Parameters Measured 
Habitat Types 

Forest Mangrove Garden Rice Field Mine 

1 Moisture Content (%) Soil 5.10 1.00 4.60 2.70 1.20 
2 Water Content (%) Litter 0.60 0.50 0.50 1.10 1.00 
3 C-Organic (%) Soil 5.88 0.32 4.53 0.14 0.77 
4 C-Organic (%) Litter 34.35 34.57 33.57 28.49 35.74 
5 N Total (%) Land 0.47 0.02 0.46 0.04 0.08 
6 N Total (%) Litter 0.97 0.42 0.96 1.06 0.72 
7 C/N Litter Ratio 35.35 81.90 35.09 26.86 50.56 
8 P Available (Ppm) Soil 21.38 14.76 35.40 53.31 61.49 
9 P Total (%) Litter 0.09 0.01 0.08 0.12 0.13 
10 K-Switched (Meq) Land 2.19 1.90 1.45 0.87 0.51 
11 K Total (%) Litter 0.99 0.67 0.58 1.12 2.44 
12 pH H2O 7.00 8.00 7.00 5.00 8.00 
13 Field pH 5.00 4.00 5.00 6.00 4.00 
14 Soil Temperature 22.00 28.00 24.00 27.00 28.00 
15 Humidity 101.00 72.00 83.00 59.00 73.00 
16 Salinity 0.00 24.00 0.00 0.00 0.00 

 
The composition of vegetation and the 

distribution of litter is one of the factors that affect the 
presence of soil insects. According to Rahmadi et al. 
(2004), the diversity of vegetation will indirectly affect 
the diversity of soil insects. Diversity of vegetation will 
provide a wide variety of feed. The higher the variety 
of feeding, the more diverse organisms that can 
consume it. The increasing number of vegetation types 
causes higher litterfall and thickness so that the 
availability of food sources for soil insects will be better 

and more diverse and can increase soil organic matter 
content (Sebayang et al. 2000). Thick litter can create a 
suitable microclimate for soil fauna habitat. Litter that 
is on the ground surface is a source of food for various 
organisms, especially organisms that play a role in 
degrading litter (Rohyani et al., 2013). According to 
Materna (2004), the diversity and density of high 
ground cover vegetation affect the increasing number 
of soil macropores that soil insect groups can utilize as 
a shelter from predators. 

 
Table 2. Characteristics of the biotic environment in several habitat types on the island of Lombok 

No Habitat Types 
Abundance of 
Species 

Number of 
Families 

Litter Thickness Plant Type 

1 Forest 13638 45.00 9.20 Cyatheacontaminans 

  
  

 

Laportea stimulan  

  
Pterospermium sp 

     
Myritica sp 

     
Dipterocarpus sp. 

  
  

 
Ficus racemosa 

  
Neonauclea sp. 

     
Myrsine sp. 

  
  

 
Erythrina sp  

  
Anthacepalus cadamba 

          
Meliosma pinnata 
 

2 Mangrove 486 31 0.80 Rhizophora stylosa 

  
  

 
Rhizophora mucronata  

  
Sonneratia alba 

     
Avicennia marina 

     
Avicennia officilanalis 

  

  

 

Burguiera gymnorrhiza 

    
Acanthus ilicifolius 
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No Habitat Types 
Abundance of 
Species 

Number of 
Families 

Litter Thickness Plant Type 

3 Mixed Garden 39441 46.00 7.50 Nephelium lappaceum 

     
Musa acuminata 

  
  

 
Durio zibethinus. 

  
Chrysophyllum cainito 

          
Ceiba pentandra 
 

4 Rice Field 
5148 35.00 5.60 Solanum melongena  

   
Arachis hypogaea 

     
Capisicum annuum L 

     
Capsicum frutescens 

          
Psophocarpus tetragonolobus L Lablab 
purpureus 
 

5 Mine 1726 38.00 2.30 Cyperus rotundus 

     
Manihot esculenta 

  
  

 
Arachis hypogaea 

  
Cocos nucifera 

     
Imperata cylindrica 

     
Musa acuminata 

          Hibiscus tiliaceus 

 
Environmental factors such as temperature and 

soil moisture in several habitat types observed on the 
island of Lombok are not much different (Table 1). In 
forest habitats, the air temperature is lower with 
relatively high humidity compared to other habitat 
types. This is due to a large number of trees with high 
crowns in this habitat, causing the intensity of sunlight 
that enters the forest floor to decrease because tree 
crowns block it. This condition affects the surrounding 
temperature. According to & Zaidatun (2007), Plants 
can increase soil moisture and produce a litter that is 
favored by soil fauna. According to Sulandjari et al. 
(2005), the humidity is higher if the light intensity is 
lower. Changes in temperature and humidity also affect 
the abundance of soil insects which are also high in 
forest habitats. Each temperature increases of more 
than 4oC in the pine forests of Northern Latvia causes 
the species richness of the soil Collembola insect to 
decrease (Jucevica and Meleis, 2005). 

The results of the analysis of soil water content in 
forest and garden habitats showed the highest 
percentage compared to other habitats. This condition 
affects the abundance of soil insects which are also high 
in both habitats. The results of this study are in line 
with Husamah et al. (2015) that soil water content has a 
significant effect on the number of individuals and the 
number of insect species, especially Collembola in 
agricultural habitats. According to Nurhadi & Widiana 
(2009), soil moisture or water content determines the 
presence of ground surface animals. Soil moisture is 
generally defined as water held in the spaces between 
soil particles. Soil moisture is an important parameter 
for many hydrological, biological, and chemical 
processes. Related to soil moisture, soil insect groups 

also have the potential to be used as bioindicators of 
soil conditions.  

Forest habitats and garden habitats had the 
highest soil organic C content with the highest 
percentages of total N and soil exchanged K (Table 1). 
The large value of C-organic in forest habitat and 
garden habitat indicates that both habitats have high 
organic matter content. The high organic matter affects 
the soil's physical, chemical, and biological properties, 
one of which is total N and soil exchanged K. 
According to Hardjowigeno & Rayes (2010), the value 
of Cation Exchange Capacity is closely related to soil 
fertility. Soils with high cation exchange capacity are 
able to absorb and provide nutrients better than soils 
with low cation exchange capacity. Soil with a high 
Cation Exchange Capacity, when dominated by 
alkaline cations, can increase soil fertility. High soil 
moisture affects the accumulation of organic matter and 
nitrogen in the soil (Yulipriyanto, 2010). Soil that 
contains high organic C is also a habitat for groups of 
fungi and microbes. 

Mangrove habitat has the highest C/N ratio in a 
litter. This condition illustrates that the nitrogen 
content in the observed mangrove habitat is still low. 
The relatively low N content will cause the degradation 
process to take place more slowly because nitrogen will 
be a growth-rate limiting factor (Wulan et al., 2011). 
Furthermore, according to Aprianis (2011), that C/N is 
one indicator to see the rate of decomposition of 
organic matter because the overhaul of organic matter 
will reduce the C/N of the litter. 

In the mangrove habitat, the pH level of H2O 
tends to be high. This condition is inversely 
proportional to the results of field soil pH 
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measurements which tend to be low or acidic. The 
range of soil pH, both pH in the field and pH H2O, 
varies from pH 4 to 8. This means that the soil has a 
high acidity to neutral. The presence of soil fauna 
depends on the pH of the soil. Soil fauna tends to live 
in neutral pH soils (Suin, 2012). Soil acidity determines 
the solubility of soil minerals and affects the activities 
of soil microorganisms, such as the decomposition of 
organic matter and nitrogen fixation. This condition is 
thought to be the cause of the high C/N ratio in the 
mangrove habitat. 

According to Hardjowigeno & Rayes (2010), soil 
pH can also affect the development of soil organisms, 
and acidic pH will affect the slow destruction of 
organic matter. The pH of the soil is slightly acidic due 
to the overhaul of mangrove vegetation litter by soil 
microorganisms that produce organic acids, thereby 
lowering soil pH (Setiawan 2013). Organic matter can 
affect the size of the soil's absorption of water. The 
more water in the soil, the more the reaction to release 

H+ ions makes the soil acidic. Fluctuations in soil pH 

values can be caused by variations in the composition 
of stand vegetation and soil organic matter content. The 
decomposition of soil organic matter is carried out by 
microorganisms, root secretions, or oxidation of 
inorganic materials (Fao, 2009). 

The water content and N total litter had the 
highest percentage in the rice field habitat among other 
habitats. The results of measurements of pH H2O in rice 
fields tend to be low or acidic. The percentage of 
organic C content in the litter, total K, available P in the 
litter and total P in the soil, and the highest total K in 
the litter in mining habitats with the results of field pH 
measurements that tend to be low or close to acid 
(Table 1). High organic C content indicates a high 
amount of organic matter in the soil. According to 
Fitriana (2006), sources of organic matter are in the 
form of litter and plant remains that enter the substrate. 
In general, organic matter can maintain soil 
aggregation and moisture, provide energy for soil 
organisms and provide nutrients for plants. Organic 
matter has a productive function that supports plant 
biomass production and a protective function to 
maintain soil fertility and soil biotic stability (Setiawan, 
2013). These results are in line with the studies of Eaton 
et al. (2004) that there is a positive correlation between 
the number of individual soil insects and the C-organic 
content of the soil. This is possible because most soil 
insects live in a litter that contains high soil organic 
matter. 

The high total K and P elements in the soil in 
mining habitats can come from organic matter, 
fertilization, or minerals in the soil. The high value of K 
is also influenced by soil temperature, which is also the 

highest in the habitat. The increase in K value was due 
to the faster decomposition of organic matter. Factors 
that affect the availability of P in the soil include pH, 
soil organic matter, and soil texture so that in each type 
of soil, the availability of phosphorus is different 
according to the characteristics of the soil (Ariawan & 
Prahastuti, 2016). 

Habitat Forests and gardens have a high level of 
litter thickness and a high number of vegetation types, 
while mangrove habitats have very low litter thickness 
(Table 2). The thickness of the litter is influenced by the 
high and low humidity and soil temperature. Humidity 
and soil temperature can accelerate the process of 
decomposition of organic matter. Generally, the 
composition of organic matter occurs more quickly in 
hot climates. In the dry season, litter production is 
relatively higher than in the rainy season. Another 
factor that affects litter thickness is the high number of 
vegetation types. This statement is reinforced by 
Zamroni & Rohyani (2007); Soeroyo (2003) that the 
thickness of the litter layer is influenced by the density 
of vegetation, the types of plants that make up the 
vegetation, the age of the vegetation, and the local 
climatic conditions. According to Zayadi et al. (2013), 
differences in the abundance of soil insect species are 
influenced by the diversity of vegetation, 
environmental conditions, and the thickness of litter in 
the habitat. 

Litter thickness is one of the important factors 
affecting the presence of soil insects in a habitat. The 
composition and type of leaf litter determine the 
density of soil insects that can live there. According to 
Suhardjono et al. (2012), litter quality and thickness of 
the litter layer and soil organic matter content will 
affect the soil microhabitat and affect the life and 
abundance of soil insects. Litter is the most preferred 
shelter and food source for soil insects. Thick and moist 
litter also provides the most preferred microbite by soil 
insects (Rahmadi et al., 2004). According to Rohyani 
(2012), the pattern of the relationship between the 
abundance of soil insects and the thickness of the litter 
shows a positive relationship between the increasing 
number of individual soil insects and the thickness of 
the litter. The decomposition of litter produces a 
number of organic materials that can support the life of 
living things (soil biota). The more litter, the more 
material for decomposition, so the number of 
decomposers is also greater (Buliyansih, 2005). 

 
The effect of microhabitat diversity on the level of 
similarity of soil insects 

The results of the calculation of the Jaccard 
similarity value show similarities in the family of soil 
insects in garden and mangrove habitats (0.51) and 
garden and mining habitats (0.50). The low Jaccard 
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value in the rice field and mangrove habitat (0.29) 
indicates that the level of similarity between the soil 
insect families in the two habitats is low (Table 3). 
The high similarity value of soil insects in garden 
habitats with mangrove habitats and garden habitats 
with mining habitats is thought to be related to the 
similarity of physical and chemical environmental 
conditions between these habitats, namely litter 
water content, litter organic C content, and total litter 
P, soil pH, soil temperature, soil moisture and 
several types of constituent vegetation, especially for 
garden habitats and mining habitats. 

 Physical and chemical factors of soil and 
litter are limiting factors for soil insect life so that it 
will indirectly affect the diversity of soil insects 
(Mas'ud & Sudandari, 2011). According to Suin 
(2012), the content of organic matter, water content, 
and temperature is directly proportional to the 
presence of soil insects. If soil insects are in suitable 
abiotic environmental conditions, the presence of 
soil insects will increase. 

 
Table 3. Matrix of Jaccard similarity index (CJ) values 
in various habitat types 
Location Forest Mangrove  Garden Rice 

Field 
Mine 

Forest 1.00     
Mangrove 0.31 1.00    
Garden 0.40 0.51 1.00   
Rice Field 0.38 0.29 0.35 1.00  
Mine 0.46 0.30 0.50 0.46 1.00 

 
In garden habitats and mining habitats, there 

are similarities in the types of vegetation that 
dominate them. This condition is thought to have 
influenced the level of similarity of soil insect 
families in these habitats. Vegetation is the main 
source of organic matter in the soil, a source of food 
and shelter for soil insects. Vegetation can also affect 
physical and chemical environmental conditions. 
According to Suahardjono et al. (2012), vegetation is 
one of the ecological system components that 
contributes to the formation of the soil insect 
community, namely Collembola. The low level of 
similarity in the rice field habitat and mangrove 
habitat due to environmental factors and vegetation 
types are very different in the two habitats. Rice 
field habitats have a pH of H2O which tends to be 
low or acidic, while mangrove habitats have a pH of 
H2O which tends to be alkaline. This condition is 
closely related to the high water content of rice 
fields. The more water in the soil, the more the 
reaction to release H+ ions so that the soil becomes 
acidic and vice versa. Soil pH is a limiting factor for 

the life of soil organisms (soil insects) either directly 
or indirectly (Suahardjono et al., 2012). 
 

Conclusion  

 
 Based on the research results, it can be 
concluded that the forest and garden floors have the 
preferred microhabitat due to the high levels of organic 
C, moisture, total N, and neutral soil pH as 
environmental factors that most support the existence 
of soil insects. Soil insect families found in forest, 
garden, mangrove, and mining habitats have a high 
degree of similarity. In the rice field and mangrove 
habitats, the family similarity level is relatively low, 
presumably due to differences in microhabitats such as 
C/N ratio, available P and pH, and very different 
vegetation types in the two habitats. 
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