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 Abstract  

Puthuk Siwur and Mount Pundak located at Mojokerto Region. Soil 

arthropods having an important role in the ecosystem including vegetations. 

This study was aimed to understand the potential of soil arthropods diversity 

as a vegetation bioindicators. Based on the results some families having the 

potential to correlate with the vegetation on its habitat. Formicidae Family 

having potential as predators at a location that some of the vegetation 

producing fruits. Staphinilidae Family having potential for correlated with 

vegetation that produces leaf debris on the high amount. Entomobrydae 

family having potential for correlated with the decomposing activity of dying 

vegetation bodies at high altitude. 
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INTRODUCTION 
Indonesia is a country called mega biodiversity 

because it has a very diverse landscape, ranging 

from the ocean, land, hills, and mountains. Almost 

25% of species on earth can be found in Indonesia 

with a variety of unique characteristics (Pelawi, 

2009; Permana, 2015). Puthuk Siwur and Pundak 

are clusters of hills that are still part of the Arjuno 

Mountains and the Welirang Mountains. Puthuk 

Siwur is managed as ecotourism by Perum 

Perhutani, meanwhile, Gunung Pundak is managed 

by the Forestry Service as part of the Taman Hutan 

Raya Raden Soerjo.  

Mountains are very potential landscapes and 

support the diversity of flora and fauna including soil 

arthropods (Ruslan, 2009). Soil arthropods have 

been around 350 million years ago with a total 

species of 1 million and there are still around 10 

million species estimated to have not been 

identified (Borror, et al., 1994).  

Soil arthropods are insects that partly or wholly 

live in the soil or surface and play a very important 

role in the sustainability of the surrounding 

ecosystem; one of them as an indicator of stability 

in the ecosystem. Soil arthropods function in the 

process of destruction and overhaul of organic 

material and other minerals to be transformed in the 

form of nutrients that can support the stability of soil 

conditions, maintain soil structure and maintain the 

balance of organisms that live and thrive in the soil. 

Plant nutrients derived from various plant residues 

will go through the process of decomposition with 

the help of soil arthropods so that humus is formed 

as a source of soil nutrition for plants. Besides the 

role of soil arthropods as well as support for other 

plants such as pollinators (pollinators), predators to 

minimize species that are detrimental to the 

environment to as a bioindicator in an ecosystem 

(maintaining food chains in the soil), and pests 

(Fauziah, 2016; Ardillah, et al., 2014; Soedijo and 

Pramudi, 2015; Afandhi, et al., 2015). 
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Staphinilidae, Formicidae, and Entomobrydae 

are the common family at Mount Arjuno (Abdillah et 

al., 2020). Staphinilidae are detritivores that easily 

found under the decaying leaf trees and rocks. 

Some of The Staphinilidae species such as 

Paedurus spp. are the predators in the rice field 

ecosystem (Fitriani, 2018). Formicidae are the most 

successful family in the world, they spread all over 

the continent on earth. Formicidae playing role as 

predators also detritivore, some of them are 

herbivore, carnivore, and omnivore (Hashimoto, 

2003; Siriyah, 2017). The existence of Formicidae 

are the indicators of ecosystem stability because of 

its role in predation and maintain the food chain 

(Latumahina & Ismanto 2011). Entomobrydae is 

one of the family in Collembola group that is playing 

a role to decompose organic matter (decomposer) 

(Abdurrachman, 2013). The Collembola are suitable 

to live in abundant organic matter and humid 

environment. Ground pores and air circulation that 

affect on humidity influence the composition of 

Collembola species (Ganjari, 2012). Collembola 

species abundant helps the nutrient cycle in the 

soil, and otherwise describing the land productivity 

(Indriyanti & Wibowo 2008).  

Puthuk Siwur and Mount Pundak have the 

same potential for Land Arthropods. The existence 

of soil arthropods makes it possible as a 

bioindicator of vegetation because of its role as a 

detritivore, pollinator, pest predator, and also a pest 

for the vegetation itself. This study aims to examine 

the potential of soil arthropods as a bioindicator of 

vegetation in Puthuk Siwur and Gunung Pundak, 

Mojokerto Regency. 

 

MATERIAL AND METHODS 

This study was conducted in the Puthuk Siwur 

Climbing Path and Mount Pundak Mojokerto 

Regency, East Java Province. Puthuk Siwur is 

divided into three sampling points on the Hiking 

trail. Mount Pundak is taken one point around the 

Peak or Camp Site. The research map can be seen 

in Figure 1. The first observation was located at 

villager garden it dominated by fruit producing trees. 

The second observation was located at pine tree 

forest. The third Observation was located at 

heterogeneous vegetation forest. The last 

observation was located at the peak of Mount 

Pundak which dominated with Poaceae as e land 

cover. 

The sample collection was carried out using 

the Pitfall trap method, which was spread by six in 

each location. Pitfall traps are installed for 24 hours 

on December 24-25, 2016. Obtained samples 

sorted and cleaned then preserved into 70% 

alcohol to be identified under the stereo microscope 

(Abdillah et al., 2020). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.Research Map (  ) Observation Point 
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Samples are identified to the level of the family 

and then the data obtained are analyzed (Borror, et 

al., 1994). The data obtained were then analyzed 

using the Shannon-Wiener heterogeneity index with 

the following formula: 

 

H '= -∑ Pi ln Pi 

Information: 

H '= Index of heterogeneity 

Pi = Number of individuals i / Total number of 

samples. 

 

RESULT AND DISCUSSION 

The results showed that the total heterogeneity 

index was at the value of H'=1.43. This value 

indicates that the diversity of soil arthropods in this 

study approaches the diversity of soil arthropods on 

Mount Arjuno (H'=1.46) (Abdillah et al., 2020). The 

acquisition of these values can be obtained as a 

result of possible locations that are still the same in 

the Mount Arjuno. The results of the study can be 

seen in Table 1. 

 

Table 1. The number of family of soil arthropods in Puthuk Siwur and Mount Pundak 

Ordo Famili L1 L2 L3 L4 Total 

Hymenoptera Formicidae 33 30 10 0 73 

Entomobryomorpha Entomobrydae 6 2 18 4 30 

Coleoptera 

Haliplidae 5 0 3 0 8 

Amphizoidae 0 2 0 0 2 

Staphinilidae 6 8 0 0 14 

Orthoptera Trydactylidae 9 5 1 0 15 

Blattaria Blattidae 0 3 0 0 3 

Total 59 50 32 4 145 

 

Heterogeneity indexes at different locations 

have different results. The location of observation 

had a decreasing diversity index. The chosen 

location was based on differences in height from sea 

level and vegetation composition. The higher index 

value means that there was less ecosystem 

disturbance (Rahmadi & Suhardjono, 2003). Every 

height from sea level rises to 100 m, the 

temperature will drop ± 0.6°C (Ziello, et al., 2009). 

The average temperature that falls affects the 

physiological process of arthropods.  The optimum 

temperature for arthropods is 25°C with a 

temperature range of 15°C – 45°C which is suitable 

for the physiology of arthropods (Rizali et al., 2002). 

The first location had a heterogeneity index 

H'=1.28. The index is the highest value when 

compared to other locations in the study. The first 

location is close to the people’s activities and there 

are some cultivars (such as bananas and jackfruit). 

Formicidae found in large numbers at this location 

have a role as predators for the ecosystem (Abidin, 

2010). The existence of Formicidae here shows the 

existence of abundant food resources from the fruits 

and the other animals. Some of the Formicidae 

species are herbivores they ate fruits and some of 

them are carnivores that eats another insect larvae 

(Hasimoto, 2003). Some cultivars that produce fruit 

with sweet taste will quickly invite other animals 

such as butterflies and moth whose larvae are one 

of the prey of Formicidae (Pierre & Idris, 2013). The 

Formicidae also predators for termites larvae and it 

can be used to control termite colony population 

(Musyafa et al., 2019). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Shannon-Wiener Index 

 

The second location had a heterogeneity index 

value H'=1.25. The second location is located in an 

area with pine stands and the land surface is 

dominated by vegetation from the Family Poaceae. 

The second location has the largest population of 
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Staphinilidae families compared to other locations, 

although there are also still many populations of 

Formicidae Families. Staphinilidae which has a role 

as detritivore and commonly found under the 

decaying leaf debris or rocks (Borror et al., 1994). 

The falling pine leaf will be decayed faster by the 

Staphinilidae existence. Staphinilidae destructs the 

falling pine leaf debris into a smaller size. 

Staphinilidae population amount is linear with leaf 

debris amount because the Staphinilidae uses them 

as food. The Poaceae are suitable for Staphinilidae 

because of some Staphinilidae such as Paedurus 

sp. commonly predators in the Oryza sativa field that 

also Poaceae (Fitriani, 2018). 

The third location had a heterogeneity index 

H'=1.01. The Entomobrydae Family is found most in 

the third location. This location is located in a 

heterogeneous forest with a high diversity of 

vegetation. The high diversity of vegetation is also a 

habitat for some animals and will certainly produce 

feces which is one of the sources of food for the 

Entomobrydae Family. The higher altitude and 

denser canopies increase the humidity that is 

compatible habitat for the fungi. Entomobrydae in 

their habitat has the role of eating moderate or 

decaying plants, fungi, and feces (Borror, et al., 

1994). The denser canopies also inhibit for the 

Poaceae to grow. The absence of Poaceae are the 

main reason for the Staphinilidae absence.  

The last location had a heterogeneity index 

value H'=0. In the fourth location, only the 

Entomobrydae Family is found which has the role of 

detritivore. The fourth location only has vegetation 

from the Poaceae Family. The height at the fourth 

location is ± 1585 masl at a very low temperature. At 

this temperature, dead vegetation will decompose 

more slowly without assistance from Entomobrydae. 

The Staphinilidae absence although the Poaceae 

presence here. The Staphinilidae absence may be 

caused by the temperature average that is under the 

suitable temperature range for the arthropods 

physiology + 10
o
C. Entomobrydae are the part of 

Collembola Class, its population increased linearly 

by the higher altitude (Abdillah et al., 2020). 

Based on the results of the study, several 

families   have   the   potential   to   have   a 

relationship with vegetation. The Formicidae family 

acts as a predator found in locations with fruit-

producing   plant   vegetation.   The   Staphinilidae 

family  has  the  potential  to  be  associated  with 

stands whose land is covered by litter. 

Entomobrydae family has the potential to be 

associated with the decomposition of vegetation 

bodies in the highlands. 

ACKNOWLEDGEMENTS 

Thanks to KUTRIK Entomology Study Club 

Surabaya Biology Department UIN Sunan Ampel 

Surabaya for its material and energy assistance. 

This research would not have been possible without 

the help of the KUTRIK Entomology Study Club. 

 

REFERENCES 

Abdillah, M., Bagus, T., Prakarsa, P., Bahri, S., 

Rokhim, S., Wahyuningsih, A., Ningsih, H. U., 

& Anwar, S. 2020. Soil Arthropods Diversity at 

Mt . Arjuno Trails, Subdistrict of Prigen, 

District of Pasuruan, East Java. Proceedings 

of the Built Environment, Science and 

Technology International Conference. 

Surabaya, 18–20 September 2018. 

[Indonesia]. DOI:  

https://doi.org/10.5220/0008907301190122 

Abdurachman, K. 2013. Keanekaragaman dan 

Kelimpahan Collebola di Kebun Brokoli 

(Brassica oleracea L. var, italica Plenck). 

Kecamatan Cisarua Cimahi. [Thesis]. UPI 

Bandung, Bandung. [Indonesia]  

Abidin, Z. 2010. Studi keanekaragaman serangga di 

vegetasi savana Taman Nasional Bromo 

Tengger Semeru (TN-BTS). [Thesis]. UIN 

Maulana Malik Ibrahim, Malang. [Indonesian] 

Afandhi, A., Leksono, AS., Indarwanto., Pora, MS., 

dan Purnomo. 2015. Struktur Arthropoda 

Tanah dan Persepsi Petani di Perkebunan 

Jeruk Keprok (Citrus reticula) di Perkebunan 

Jeruk Organik dan Semiorganik Kota Batu. 

Penelitian. Universitas Brawijaya. 

https://ppsub.ub.ac.id/wp-

content/uploads/2015/11/Penelitian-PSLP-

2015.pdf  

Ardillah, Jr Sulthan., Leksono, AS., Hakim, L.. 2014. 

Diversitas arthropoda tanah di area restorasi 

Ranu Pani Kabupaten Lumajang. Jurnal 

Biotropika. 2 (4): 208–213 

Borror, DJ., Triplehon CA., Jhonson, NF. 1994. 

Pengenalan pelajaran serangga; Edisi 6. 

Gajah Mada University Press, Yogyakarta. 

[Indonesian]. 

Fauziah, AM. 2016. Keanekaragaman Serangga 

Tanah pada Arboretum Sumber Brantas dan 

Lahan Pertanian Kentang Kecamatan Bumiaji 

Kota Batu. [Thesis]. Universitas Islam Negeri 

Maulana Malik Ibrahim, Malang. [Indonesia].  

Fitriani, F. 2018. Identifikasi Predator Tanaman Padi 

(Oryza sativa) Pada Lahan Yang Diaplikasikan 

Dengan Pestisida Sintetik. AGROVITAL: Jurnal 

Ilmu Pertanian, 3(2): 65–69.. 

https://doi.org/10.35329/agrovital.v3i2.208 

https://doi.org/10.5220/0008907301190122
https://ppsub.ub.ac.id/wp-content/uploads/2015/11/Penelitian-PSLP-2015.pdf
https://ppsub.ub.ac.id/wp-content/uploads/2015/11/Penelitian-PSLP-2015.pdf
https://ppsub.ub.ac.id/wp-content/uploads/2015/11/Penelitian-PSLP-2015.pdf
https://doi.org/10.35329/agrovital.v3i2.208


Natural Science: Journal of Science and Technology  Vol. 9 No. 1: 1—5 (2020) 

5 

 

Ganjari, LE. 2012. Kelimphan Jenis Collembola 

Pada Habitat Vermikomposing. Jurnal Widya 

Warta. 1: 131–144 

Hashimoto, Y. 2003. Identification Guide to the Ant 

Genera of Borneo, in:  Hashimoto, Y., 

Rahman, H. Inventory and Collection Total 

Protocol for Understanding of Biodiversity. 

UMS-BBEC Press, Kota Kinabalu, pp. 95–160. 

Indriyati., Lestari, W. 2008. Keragaman dan 

Kelimpahan Collembola serta Arthopoda 

Tanah di Lahan Sawah Organik dan 

Konvensional Pada Masa Bera. J. HPT 

Tropika. 8(2): 110–116. 

http://dx.doi.org/10.23960/j.hptt.28110-116 

Latumahina, FS., Ismanto, A. 2011. Pengaruh Alih 

fungsi lahan terhadap keanekaragaman 

semut alam Hutan Lindung Gunung Nona 

Ambon. Proceedings of Seminar Nasional VIII 

Pendidikan Biologi, Sebelas Maret University, 

Surakarta. 16 Juli 2011. 

Musyafa., Bahri, SH., Supriyo, H. 2019. Potential of 

Weaver Ant (Oecophylla smaragdina 

Fabricius, 1775) as Biocontrol Agent for Pest 

of Teak Stand in Wanagama Forest, 

Gunungkidul, Yogyakarta, Indonesia. 

Proceedings of the UGM Annual Scientific 

Conference Life Sciences, KnE Life Sciences, 

Gadjah Mada University, Yogyakarta. 25–26 

October 2016. [Indonesian]. 

https://doi.org/10.18502/kls.v4i11.3869 

Pelawi, AP. 2009. Indeks Keanekaragaman Jenis 

Serangga Pada Beberapa Ekosistem di Areal 

Perkebunan PT. Umbul Mas Wisesa 

Kabupaten Labuhan Batu. [Thesis]. 

Universitas Sumatera Utara, Medan. 

[Indonesian]. 

Permana, SR. 2015. Keanekaragaman Serangga 

Tanah di Cagar Alam Manggis Gadungan dan 

Perkebunan Kopi Mangli Kecamatan Puncu 

Kabupaten Kediri. [Thesis] Universitas Islam 

Negeri Maulana Malik Ibrahim, Malang. 

[Indonesian]. 

Pierre, EM., Idris, AH. 2013. Studies on the 

predatory activities of Oecophylla smaragdina 

(Hymenoptera: Formicidae) on Pteroma pendula 

(Lepidoptera: Psychidae) in oil palm 

plantations in Teluk Intan, Perak (Malaysia). 

ASIAN MYRMECOLOGY. 5: 163–176 

Rahmadi, C. & Y. Suhardjono. 2003. 

Keanekaragaman Arthropoda Tanah di Lantai 

Hutan Kawasan Hulu Sungai Katingan 

Kalimantan Tengah. Berita Biologi. 6(4): 549–

554.  

Rizali, A., Buchori, D., Triwidodo, H. 2002. Insect 

Diversity at the Forest Margin-Rice Field 

Interface:Indicator for a Healthy Ecosystem. 

Jurnal Hayati. 9(2): 41–48. 

Ruslan, Hasni. 2009. Komposisi dan 

Keanekaragaman Serangga Permukaan 

Tanah pada Habitat Hutan Homogen dan 

Heterogen di Pusat Pendidikan Konservasi 

Alam (PPKA) Bodogol, Sukabumi, Jawa 

Barat. Vis Vitalis. Vol. 02(1): 43-53.  

Siriyah, SL. 2017. Keanekaragaman dan Dominansi 

Jenis Semut (Formicidae) di Hutan Musim 

Taman Nasional Baluran Jawa Timur. Journal 

of Biota, 1(2): 85−90. 

DOI:  https://doi.org/10.24002/biota.v1i2.995 

Soedijo, S., Pramudi, MI. 2015. Keanekaragaman 

Arthropoda Laba-laba pada Persawahan 

Tadah Hujan di Kalimantan Selatan. 

Proceedings of Seminar Nasional Masyarakat 

Biodiversitas Indonesia, Bandung Institute of 

Technology, Bandung. 13 Juni 2015. 

[Indonesian]. 

Ziello, C., Estrella, N., Kostova, M., Koch, E., 

Menzel, A. 2009. Influence of altitude on 

phenology of selected plant species in the 

Alpine region (1971–2000). Climate 

Research, 39(3), 227−234.  

DOI: https://doi.org/10.3354/cr00822 

 

http://dx.doi.org/10.23960/j.hptt.28110-116
https://doi.org/10.18502/kls.v4i11.3869
https://doi.org/10.24002/biota.v1i2.995
https://doi.org/10.3354/cr00822

