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Abstract: Soil insects inhabit the soil layer and litter surface and play important 

ecological roles as decomposers, contributors to nutrient cycling and soil fertility, 

and indicators of environmental conditions. Their diversity and distribution are 

influenced by abiotic and habitat-related factors, including temperature, humidity, 

soil pH, vegetation cover, and litter availability. This study aimed to assess soil-

insect diversity across three habitat zones in Suranadi Nature Tourism Park, 

Narmada, West Lombok, Indonesia, and to provide an empirical basis for 

developing a field-based Animal Ecology practicum guide. A descriptive-

exploratory design was employed, with specimens collected using pitfall traps at 

three sampling stations representing a footpath area, an area near a water source, 

and an open area. A total of 46 individuals were recorded, representing 10 species, 

8 families, and 4 orders. The Shannon–Wiener diversity index was 1.653 at 

Station I, 1.242 at Station II, and 1.063 at Station III, indicating moderate diversity 

at all stations. Station I showed the highest diversity, suggesting that variation in 

local habitat and microenvironmental conditions may be associated with 

differences in the distribution and composition of soil-insect communities. 
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INTRODUCTION 

Indonesia's biodiversity is an important ecological asset for maintaining ecosystem 

stability and sustaining life (Noor, 2023). Soil is one of the most biologically diverse habitats 

on Earth; globally, most groups of organisms include species that spend all or part of their 

life cycle in soil, including approximately 30% of arthropod species (Anthony et al., 2023). 

Soil arthropods are also extremely abundant and are dominated by microarthropods, 

particularly mites and Collembola, making them essential components of terrestrial food 

webs (Rosenberg et al., 2023). Within ecosystems, soil insects function as decomposers, 

predators, herbivores, and food resources for other organisms, while also contributing to the 

return of nutrients to the soil (Hasyimuddin et al., 2017). 
Soil insects include fauna that are active within the soil layer and on the litter surface, 

either as mesofauna or macrofauna. Their activities contribute to litter fragmentation, organic-

matter decomposition, nutrient cycling, pore formation, and the maintenance of soil structure. 

Experiments in tropical rainforests have shown that changes in litter quantity can alter the 

abundance, biomass, and composition of soil-arthropod communities (Ashford et al., 2013). 

Regional conditions and land-use intensity can also affect trophic structure and the potential 

contribution of soil arthropods to ecosystem services (Birkhofer et al., 2016). Because these 

organisms respond relatively rapidly to environmental change, their presence and diversity are 

widely used as bioindicators of soil quality and ecosystem stability (Panwar et al., 2022). 
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The structure of soil-insect communities is influenced by biotic and abiotic conditions, 

including vegetation cover, litter depth, organic-matter availability, temperature, humidity, 

soil pH, and the intensity of human disturbance. Anthropogenic disturbance can reduce 

microhabitat availability and decrease the population size and reproductive success of several 

insect groups, including ants (Walter et al., 2018). Changes in forest cover can also create 

warmer microclimates and shift the composition and activity of ant communities according to 

their thermal tolerances (Boyle et al., 2021). Conversely, greater habitat complexity, 

including increased canopy cover and vegetation diversity, tends to support higher 

invertebrate abundance and species richness (Campera et al., 2024). Therefore, differences 

among habitat characteristics within a conservation area should be considered when 

investigating soil-insect diversity. 
Suranadi Nature Tourism Park, located in Suranadi Village, Narmada District, West 

Lombok Regency, West Nusa Tenggara, is a lowland-forest conservation area covering 

approximately 52 ha. The area contains varied vegetation cover, litter conditions, open 

spaces, visitor trails, and water sources, which create distinct microhabitats for soil fauna. A 

previous study in Suranadi Nature Tourism Park documented soil-arthropod diversity that 

could be used as a science-learning resource (Ilhamdi & Syazali, 2021). Rosinta et al. (2021) 

also reported that soil-insect communities in Kerandangan Nature Tourism Park were 

influenced by local habitat conditions. However, the coastal and secondary-forest 

characteristics of Kerandangan differ from the lowland-forest ecosystem of Suranadi; 

consequently, data from one conservation area cannot fully represent the soil-insect 

community of another. 
Investigating soil-insect diversity in Suranadi Nature Tourism Park is important not 

only for strengthening biodiversity records and supporting ecosystem-health monitoring, but 

also for providing a contextual learning resource for Animal Ecology courses. Field-research 

experiences enable students to formulate questions, conduct sampling, identify organisms, 

analyze data, and communicate scientific findings (Ernst et al., 2015). Field-based 

entomology can also improve understanding of insect functions and awareness of forest-

ecosystem conservation (Lamarre et al., 2018), while direct biodiversity inventories can 

strengthen students' observation, species-identification, and environmental-awareness skills 

(Gass et al., 2021). Based on this research gap, the present study aimed to identify soil-insect 

diversity across three habitat zones in Suranadi Nature Tourism Park and to use the findings 

as a basis for preparing an Animal Ecology practicum guide. 

 
RESEARCH METHOD 

This study employed a descriptive-exploratory design to characterize soil-insect 

diversity in Suranadi Nature Tourism Park and to provide research-based material for an 

Animal Ecology practicum guide. The investigation focused on species composition, 

abundance, and diversity across the selected sampling stations. 

The study was conducted in March 2025 in Suranadi Nature Tourism Park, West 

Lombok. The location was selected because its tropical ecosystem supports diverse soil-

insect communities. The study population comprised all soil-insect species occurring within 

the park, while the samples consisted of insects captured using pitfall traps. Sampling was 

conducted at three stations representing different habitat conditions: Station I, a footpath area; 

Station II, an area near a water source; and Station III, an open area. Three pitfall traps were 

installed at each station, with a distance of 5 m between traps. 
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The equipment and materials used for field sampling, specimen observation, and data 

collection are listed in Table 1. 

 

Table 1. Equipment and Materials Used in the Study 

No. Equipment/Material Function 

1 Pitfall trap To capture soil insects 

2 Binocular microscope To examine insect morphology in greater detail 

3 Label paper To label the collected specimens 

4 Camera To document the study site and research activities 

5 70% alcohol To preserve insect specimens 

6 Detergent To prevent captured insects from escaping 

7 Soil meter To measure soil temperature and pH 

8 Hygrometer To measure humidity 

9 Stationery To record field and laboratory data 

10 Identification guide To identify the collected specimens 

11 Crowbar/knife To excavate holes for installing the trap cups 

12 Measuring tape To measure the distance between pitfall traps 

 

The research data were analyzed quantitatively using three ecological indices to 

describe the structure of the soil-insect community at each sampling station. The Shannon–

Wiener diversity index was used to measure species diversity, the Simpson dominance index 

was used to determine whether particular species numerically dominated the community, and 

the evenness index was used to assess the distribution of individuals among the recorded 

species. Each index was calculated separately for the three sampling stations to facilitate 

comparisons of soil-insect community characteristics across the different habitat zones. 

 

Shannon-Wiener Diversity Index 

Species diversity at each station was calculated using the Shannon-Wiener diversity 

index (Ilhamdi & Syazali, 2021), as follows: 
 

 
Where: 

1) H′ = Shannon-Wiener diversity index 

2) pi = ni/N 

3) ni = number of individuals belonging to species i 

4) N = total number of individuals of all species 

5) S = total number of species 

6) i = species i 

 

The diversity index was interpreted using the following criteria: 

1) H′ < 1: low diversity 

2) 1 ≤ H′ ≤ 3: moderate diversity 

3) H′ > 3: high diversity 
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Dominance Index 

The dominance index was used to determine whether one or more species were 

numerically dominant at each station or across the study area (Rosinta et al., 2021). The index 

was calculated using the following formula: 
 

 
Where: 

1) = dominance index  

2) = number of individuals belonging to species  

3) = total number of insect individuals  

4) = total number of species  

5) = species sequence  

The dominance index was interpreted as follows: 

1) : no species strongly dominates the community  

2) : one or more species dominate the community  

 

Values approaching 0 indicate low dominance and a more evenly structured community, 

whereas values approaching 1 indicate strong dominance by one or a few species. 

 

Evenness Index 

According to Odum (1988, as cited in Pertiwi & Afandhi, 2022), the evenness index 

describes the degree to which individuals are distributed among species. Evenness analysis 

was used to evaluate the distribution of soil insects collected at each pitfall-trap station. The 

index was calculated using the following formula: 
 

 
 

Where: 

1) = evenness index  

2) = Shannon–Wiener diversity index  

3) = natural logarithm of the total number of species  

4) = total number of species  

The evenness index was interpreted using the following criteria: 

1) : low evenness  

2) : moderate evenness  

3) : high evenness 

Theoretically, the value of (E) ranges from 0 to 1. A value approaching 1 indicates that 

individuals are distributed relatively evenly among species, whereas a value approaching 0 

indicates an uneven distribution of individuals. 
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RESULT AND DISCUSSION  

A total of 46 soil-insect individuals were recorded in Suranadi Nature Tourism Park, 

representing 10 species, 8 families, and 4 orders. Hymenoptera was the most abundant order, 

with 33 individuals from three species, followed by Collembola with seven individuals from 

two species. Orthoptera and Coleoptera were each represented by three individuals; 

Orthoptera comprised two species, whereas Coleoptera comprised three species. 

Sample identification showed that several soil-insect species occurred across multiple 

sampling locations, whereas others were restricted to particular stations. Thus, some species 

had relatively broad distributions, while others had limited distributions. These differences 

may be associated with habitat characteristics that influence the abundance and composition 

of soil insects. Habel et al. (2021) reported that insect communities vary among forest types 

according to vegetation structure and abiotic conditions. The identified species and their 

abundance are presented in Table 2. 

 

Table 2. Soil-Insect Species Recorded in Suranadi Nature Tourism Park 

No Order Family Species Number of Individuals 

Station 

I 

Station 

II 

Station 

III 

1 Collembola  Anisolabididae Euborellia annulipes 4 0 0 

Tomoceridae Tomocerus sp 2 1 0  

2 Coleoptera 

  

Chrysomelidae Argopistes sp 1 0 0 

Curculionidae Brassicogethes sp 0 1 0 

Nitidulidae Stegonium paniceum 0 0 1 

3 Hymenoptera Formicidae Camponotus modoc 8 0 3 

Paratrechina 

longicornis 

3 3 12 

Myrmica sp 0 0 4 

4  Orthoptera  Balttodea Blattela germania 1 1 0 

Gryllidae Acheta domesticus 1 0 0 

Total 46 

 

The Shannon–Wiener diversity index (H′) varied among the three sampling stations, with 

values of 1.653 at Station I, 1.242 at Station II, and 1.063 at Station III. Based on the 

classification criteria proposed by Ilhamdi & Syazali (2021), H′ values ranging from 1 to 3 

indicate a moderate level of species diversity. Therefore, all three stations were categorized 

as having moderate soil-insect diversity. This category suggests that each station supported a 

relatively diverse soil-insect community, although the distribution and abundance of species 

were not equally high across all locations. 

Station I showed the highest diversity index, indicating that this station supported a more 

heterogeneous soil-insect community than Stations II and III. The higher value at Station I 

may be associated with more favorable microhabitat conditions, such as greater litter 

availability, suitable soil moisture, moderate temperature, vegetation cover, and a wider range 

of food and shelter resources. Station II had a lower diversity value than Station I, while 

Station III recorded the lowest value. These differences suggest that local habitat 

characteristics and environmental conditions may influence the composition, abundance, and 

distribution of soil insects. However, because the study was descriptive, the observed 
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variation should be interpreted as an ecological pattern rather than as evidence of a direct 

causal relationship between environmental factors and soil-insect diversity. 

 

 

Figure 1. Shannon-Wiener Diversity Index at the Three Sampling Stations 

 

Variation in H′ among sampling locations can be influenced by both biotic and abiotic 

factors. Although all stations were classified as having moderate diversity, Station I, located 

along the footpath, had a higher H′ value than Station II near the water source and Station III 

in the open area. This difference may be related to variations in the physical and chemical 

environment and to human activities that create distinct microhabitats for soil insects. Habel 

et al. (2021) explained that changes in vegetation cover and disturbance of a particular 

intensity can increase habitat heterogeneity and influence insect-community diversity. At 

Station I, the soil temperature was 26°C and humidity was 75%, conditions that may support 

the activity of soil insects, particularly Formicidae, which can adapt successfully to semi-

open environments. This observation is consistent with Kinasih et al. (2017), who found that 

Formicidae can dominate surface-insect communities in habitats with particular 

environmental characteristics. 
Overall, the most abundant soil insects belonged to the order Hymenoptera, particularly 

the family Formicidae. Kinasih et al. (2017) reported that Formicidae can dominate ground-

surface insect communities because of their high species richness, large colonies, and broad 

ecological tolerance. Hymenoptera is also one of the largest insect orders and has a wide 

distribution across different habitat types (Borror, 1996, as cited in Kartikasari et al., 2015). 
Physical and chemical environmental factors also play important roles in shaping soil-

insect diversity, dominance, and evenness. The measurements recorded at the three sampling 

stations are presented in Table 3 and Figure 2. 
 

Table 3. Physical and Chemical Conditions at the Sampling Stations 

Parameter Station I Station II Station III 
Soil pH 7 7 7 

Temperature 26ºC 27ºC 25ºC 

Humidity 75% 68% 70% 
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Figure 2. Physical and Chemical Measurements at the Three Sampling Stations 
 

Environmental measurements showed that all three stations had neutral soil conditions 

(pH 7). The highest temperature was recorded at Station II (27°C), followed by Station I 

(26°C) and Station III (25°C); these temperatures remain within a range that supports the 

activity of tropical insects. Humidity was highest at Station I (75%), followed by Station III 

(70%) and Station II (68%). Although the differences were relatively small, variation in 

temperature and humidity may have influenced the distribution and activity of soil insects 

across the sampling stations. 

 

CONCLUSION 

The study recorded 46 soil-insect individuals in Suranadi Nature Tourism Park, 

representing 10 species, 8 families, and 4 orders: Hymenoptera, Coleoptera, Orthoptera, and 

Collembola. The Shannon-Wiener diversity index was 1.653 at Station I, 1.242 at Station II, 

and 1.063 at Station III. All stations were classified as having moderate diversity, with 

Station I showing the highest value. These findings demonstrate that soil-insect community 

composition and diversity differed among habitat zones and may be associated with local 

microhabitat conditions. 
 

RECOMMENDATIONS 

Further studies should include more sampling points, additional pitfall traps, repeated 

observations across seasons, and measurements of environmental factors such as litter depth, 

canopy cover, soil organic matter, and human disturbance. The findings should also be used 

to support biodiversity monitoring and the development of a field-based Animal Ecology 

practicum guide for Suranadi Nature Tourism Park. 
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