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Garbage and flooding are environmental problems that
need attention. One solution to dealing with organic waste
and flooding is the creation of biopore absorption holes

(LRB). Organic waste can be processed into compost with
the help of soil animals such as Collembola. The number of
soil animals (Collembola) in the biopore hole is influenced
by the type of waste used to fill the hole. The aim of this
research was to determine the abundance of Collembola in
LRBs containing organic waste and animal waste. Used 9
LRBs made from perforated pralon material. LRB group A
which contains organic waste only (3 LRB), LRB B which
contains organic waste and cow dung (3 LRB) and LRB C
which contains organic waste and goat dung (3 LRB). The
results of this research show that the LRB composting
process has occurred with the help of Collembola. Four
types of Collembola were found that were active in biopore
infiltration holes (LRB), namely Pseudosinella sp,
Ceocobrya sp, Cyphoderus sp and Isotoma sp. There were
differences in the abundance of Collembola in LRB sets
containing organic waste and animal waste. The Diversity
Index value H' < 1, indicates that species diversity is low.
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1. INTRODUCTION

Waste and flooding are environmental problems that need attention. Community
participation is needed in the development of appropriate technology to overcome these problems.
One of these technologies is Biopore Infiltration Holes (BIH /’Lubang Resapan Biopori” (LRB).
Simple Biopore Infiltration Hole technology, this principle is to reduce rainwater flowing without
being optimally absorbed by the soil. This technology also slows down the rapid movement of
surface water to the sea so that more water is absorbed into the soil through biopore infiltration
holes. Biopore infiltration holes as an effort to reduce the accumulation of organic waste, LRB
materials can use PVC pipes (Fathurrohman et al 2023; Sumbodo et al, 2024)

Animal waste is one of the natural bioactivators that can be used in the process of making
organic fertilizer. Composting is the process of biodegradation of organic materials into compost.
The decomposition or decomposition process is carried out by bacteria and fungi (Peni et al. 20 23;
Prasetio et al. 2023; Safira et al. 2023). Animal waste contains microbes such as bacteria, fungi
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and yeast ( (Tawa et al. 2020). organic waste can be degraded into compost by soil organisms.
One of the important soil organisms is Collembola. This animal acts as a decomposer of organic
waste, rotting plant material, and regulates other communities by eating various microorganisms
(microvores) such as fungi and bacteria (Bellini et al, 2023; Porter, 2024). According to Maretta et
al (2022) the number of soil animals in the biopore holes is influenced by the type of waste used to
fill the holes. The purpose of this study was to determine the abundance of Collembola in LRB filled
with organic waste and animal waste.

2. METHOD

The study was conducted in the grassy yard of Widya Mandala Catholic University,
Surabaya. The study was an experimental study. The biopore infiltration hole (LRB) tool was in the
form of a PVC pipe with perforated walls (Fathurrohman et al. 2023). 9 LRB tools were used. LRB
was planted in the soil. LRB was planted in the soil. The surface of the soil is grassy soil. A
comparison of three Collembola habitat treatments was made in the LRB filled with organic waste
and animal waste (cow). Comparison of organic waste 3 parts: Cow 1 part. LRB Group A was filled
with organic waste only, LRB Group B was filled with organic waste and cow dung and LRB Group
C was filled with organic waste and cow dung. Each treatment had 3 LRBs (Figure 1). After 45
days, the organic waste in LRB 1-3 was taken. The process of separating Collembola from the
compost was carried out using the Berlese-Tullgren tool. Collembola were then identified. The
research data are in the form of Collembola diversity, Collembola abundance, and species
abundance index (H) (Shannon-Wienner index) of Collembola. The individual diversity value is
calculated using the Shannon-Wienner index, with the formula:

H=—Yrin~

Description:

H' = Shannon-Wienner diversity index

Ni = Number of individuals of a species i

N = Total number of individuals of all species

Based on the Shannon-Wienner species diversity index, it is defined as follows:
a. H value > 3 indicates high species diversity

b. H value < 3 indicates moderate species diversity

c. H’ value < 1 indicates low species diversity (Bobbit, 2020; Maretta et al., 2022)
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Figure 1. Collembola research activities in biopore infiltration holes (LRB). (A) LRB PVC
pipes, (B) installation of LRB in the soil and (C) Collembola animals.

3. RESULTS AND DISCUSSION
3.1. Collembola Diversity

Collembola are very small terrestrial arthropods that are generally found associated with
edaphic environments. Because most species are between 1 and 5 mm in size and live hidden
under rocks and plant debris, or even in the soil. The body of Collembola is divided into head,
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thorax, and abdomen. The head always has a pair of four-segmented anterior antennae, but in
some taxa there can be subsegmentation or partial fusion of antennal segments. The thorax has
three segments similar to other hexapods, pro, meso, and metathorax, and each has a pair of legs.
The number of abdominal segments remains constant in Collembola, and is always six (Bellini et
al., 2023). Springtail's distribution area is very wide, namely in terrestrial environments, living on
plantation land (Manalu et al 2022; Silaen, 2020; Utom et al. 2019; Qonita et al 2021) forest land
(Taise et al) or able to live in former toxic metal mining land (Gruss et al, 2024; Ernilasari et al
2021; Harto et al 2021. This animal can appear on the surface of fresh or salt water puddles, or
even in underground coastal waters Collembola have been recorded from all continents, including
the Arctic and Antarctic, and can live in dry desert areas to permanent snow and ice fields (Bellini
et al 2023; Hao et al, 2023) In a study conducted using 9 biopore infiltration holes (LRB), which
were filled with organic waste only (3 LRBs). organic waste mixed with cow dung (3 LRBs) and
organic waste mixed with goat dung 3 LRBS). Installation of LRB into the soil and LRB environment
diagram see Figure 2. In this study in the LRB environment, species diversity (biodiversity
abundance) of Collembola was found as many as 4 species, nhamely Pseudosinella sp, Ceocobrya
sp, Cyphoderus sp and Isotoma sp. (Figure 3 and Table 1).
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waste
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Figure 2. Biopore infiltration biopore installation activities (LRB) and LRB diagram.
(A) digging a hole in the ground to plant the PVC pipe LRB, (B) LRB that has been
planted in the ground, the top of the LRB hole cover is visible inside, (C) LRB
research location and (D) a diagram depicting the LRB environment
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Figure 3. Diversity of Collembola found in LR. (A) Pseudosinella sp, (B), Ceocobrya sp,
(C) Cyphoderus sp and (D) Isotoma sp

Table 1. Diversity, abundance and Shannon-Winner Diversity Index (H")) in biopore infiltration holes
(LRB) filled with organic waste (LRB A), organic waste and cow dung (LRB B) and organic waste and

goat dung (LRB C)

Abundance of Collembola in LRB

LRB A LRB B LRB C
organic organic organic nu;ci)tgl of
Species - 9 waste + cow  waste + goat
No b : Familia waste each
(Diversity) dung dung Species
L L L L L L L L L (LgB 1.0)
R R R R R R R R R
B B B B B B B B B
1 2 3 4 5 6 7 8 9
1  Pesudosinellasp  Entomobryidae > 0 6 0 24 6 21 23 12 97
2 Ceocobrya sp Entomobryidae 2 2 1 9 15 0 12 23 24 88
3 Cyphoderus sp Entomobryidae 2 0 4 4 5 6 2 14 23 60
4  Isotoma sp Isotomidae 6 5 11 12 14 19 25 23 16 131
Zgﬁ?l_d;é‘)ce é 7 22 25 58 31 60 83 75
Average
abundance,
tails per LRB 15 38 3
group
H=Diversity
Index -0,5242 -0,57029 -0,59522
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3.2. Abundance of Collembola

Figure 4. Collembola activity in the ecosystem. Collembola acts as a decomposer of organic
waste, eating fungi, eating bacteria, and decaying plant material (Potapov et al, 2020; Porter,
2024)

The presence of Collembola in the soil is used to predict and control the actions of primary
decomposers such as bacteria and fungi. Collembola in the ecosystem have a role as
decomposers, eating fungi, eating bacteria, and eating decaying plant material, as illustrated in
Figure 4. (Machado et al, 2019; Potapov et al, 2020; Porter, 2024). Given the highly varied role of
each Collembola species in a very complex soil ecosystem, the diversity and abundance of
Collembola in a habitat or ecosystem can be used as an indicator of a very active and specific food
web process.

In the observation of 9 LRBs conducted in the study, the average abundance of Collembola in
each LRB from the smallest to the highest number was obtained as follows: LRB 2, 7 were found,;
LRB 1, 15 were found; LRB 3, 22 were found; LRB 4, 25 were found; LRB 6, 31 were found; LRB
5, 58 were found; LRB 7, 60 were found; 75 were found (LRB 9), and 83 were found (LRB 8). In
LRB 2, no Collembola Pseudosinella sp and Cyphoderus sp were found, in LRB 4 no
Pseudosinella sp were found, while in LRB 6 no Ceocobrya sp were found. (Table 1 and Figure 5.)

The number of Collembola in LRB 8 is greater than in LRB 2. (Figure 5). This can be
explained as follows, goat manure contains nutrients that can be used for the growth of fungi and
bacteria. This condition is beneficial for the growth of Collembola, because the availability of fungi
and bacteria in the waste environment will support the growth of Collembola, thus making the
number of Collembola in LRB 8 greater than in LRB 2.
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Figure 5. Graph of Collembola abundance per biopore infiltration holes (LRB) 1-3 (filled
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with organic waste). LRB 4-6 (filled with organic waste and cow dung) and LRB 4-6 (filled
with organic waste and goat dung)

The abundance of Collembola from LRB when grouped according to the LBR content
material, the average results per LRB are as follows: LRB A filled with organic waste only found 15
((15 + 7 + 22) / 3), LRB B filled with organic waste + cow dung found 38 ((25 + 58 + 31) / 3) and
LRB B filled with organic waste + goat dung found 72 ((60 + 83 + 75) / 3). (Table 1 and Figure 6),
Animal waste contains nutrients that can be used for the growth of fungi and bacteria. This
condition is beneficial for the growth of Collembola, because the availability of fungi and bacteria in
the waste environment will support the growth of Collembola. This can be seen why the number of
Collembola in LRB Group C is greater than in LRB Group A which only contains organic waste
(Figure 6).

The abundance of Collembola in LRB filled with animal waste (LRB B and LRB C) was greater
than in LRB filled only with organic waste (LRB A). This condition is because animal waste
provides food for Collembola in the form of bacteria and fungi. This is in line with the opinion of
Tawa et al, (2020) who stated that animal waste contains microbes (bacteria and fungi) and
Potapov et al, (2020) and Porter (2024) who stated that Collembola are microvores or eaters of
bacteria and fungi.
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Figure 6. Graph of Collembola abundance per biopore infiltration hole (LRB) group. LRB
Group A (average number of LRB 1-3), LRB Group B (average number of LRB 4-6) and
LRB Group C (average number of LRB 7-9).

The Collembola species found in this study were 4 species, nhamely Pseudosinella sp,
Ceocobrya sp, Cyphoderus sp and Isotoma sp. According to Potapov et al, (2020) that members of
the Entomobryidae family act as microbivores, while members of the Isotomidae family play a role
in decomposing organic waste. Pseudosinella sp, Ceocobrya sp, and Cyphoderus sp which belong
to the Entomobryidae family act as microbivores (eat microorganisms such as bacteria and fungi in
the LRB. Isotoma sp (Isotomidae) in the LRB plays a role in decomposing organic waste. The
number of Isotoma sp is the highest (131), this is related to its role in decomposing organic waste
and animal waste (Figure 7). There is an uneven number of species in each LRB, for example that
the Pseudosinella sp species are not greater than the Cyphoderus sp species. In LRB 4 and LRB
9, the Cyphoderus sp species are more numerous than the Pseudosinella sp species, although the
total number of Pseudosinella sp species is greater than the Pseudosinella sp species (see Table
2). This may be due to different conditions in the LRB, for example the growth of certain fungi or
bacteria that are in accordance with the Collembola species.

Table 2. Number of individuals in the LRB of Pseudosinellasp and Cyphoderus sp.

) ) LRB
No Spesies Family Number
1 2 3 4 5 6 7 8 9
1 pesudosinellasp  Entomobryidae 5 0 6 0 24 6 21 23 12 97
3 Cyphoderus sp Entomobryidae 2 0 4 4 5 6 2 14 23 60
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Figure 7. Graph of the total number per species in biopore infiltration holes (LRB) 1-9

3.3. Diversity Index (H)

The H value in the LRB group filled with only organic waste was -0.52420, the LRB group filled with
organic waste and cow manure was -0.57029 and the LRB group filled with organic waste and goat
manure was -0.59522. According to Maretta et al, (2022) the H’' value <1 indicates low species
diversity. (Table 1). This condition is possible because the Collembola habitat in the LRB is an
isolated and limited habitat.

4., CONCLUSION

The conclusion in this study is that there has been a composting process of LRB with the
discovery of 4 types of Collembola that are active in biopore infiltration holes (LRB), namely
Pseudosinella sp, Ceocobrya sp, Cyphoderus sp and Isotoma sp. There is a difference in the
abundance of Collembola in LRB filled with organic waste and animal waste. In LRB group A which
is filled with organic waste only, 15 were found, LRB B which is filled with organic waste + cow
manure, 38 were found and LRB C which is filled with organic waste + goat manure, 72 were
found. Diversity Index (H). The value of H' <1 indicates that species diversity is low.

ACKNOWLEDGEMENTS
Thank you to all academicians of Widaya Mandala Catholic University Surabaya who
participated in this research.

REFERENCES

[1] Bellini, B.C.; Weiner, W.M. Winck, B.R. (2023) Systematics, Ecology and Taxonomy of Collembola: Introduction to
the Special Issue. Diversity 2023, 15, 221. https://doi.org/10.3390/d15020221 Diakses 3 September 2024

[2] Bobbit, Zach.(2021). Shannon Diversity Index: Definition & Example. https://www.statology.org/shannon-diversity-
index/. Diakses 3 September 2024

[3] Ernilasari, Rizky Ahadi, &Cut Nadia Rahmi.(2021). Collembola Diversity In Former Traditional Gold Mining In

Sampoiniet District, Aceh Jaya Regency Keanekaragaman.Jurnal Biotik. . 9(1):.81 -89 DOL:
10.22373/biotik.v9i1.9492
[4] Fathurrohman, Muhammad Igbal., Fannia Dwi Erinasari , U'un Maliun Hawa , dan Dian Tiara Farisa. (2023). Inovasi

Lubang Resapan Biopori Menggunakan Pipa Paralon sebagai Upaya Mengurangi Penumpukan Sampah Organik
di Desa Margasari. Jurnal Pusat Inovasi Masyarakat 5 (1): 61-67.

[5] Gruss, Iwona, Rania Lallaouna, Jacek Twardowski, Joanna Magiera-Dulewicz &
Kamila Twardowska. (2024). Collembola growth in heavy metalcontaminated soils. Scientifi Reports.
Doi.org/10.1038/s41598-024-79766-5.

[6] Hao, Cao., Nadieh de Jonge, Dong Zhu, Lichao Feng, Bing Zhang, Ting-Wen Chen, Donghui Wu & Jeppe Lund
Nielse. (2022). Food Origin Inflences Microbiota and Stable Isotope Enrichment Profies of Cold-Adapted Collembola
(Desoria ruseki). DOI 10.3389/fmich.2022.1030429.

71 Harto, Musyafa, & Puradyatmika. (2021). Pengaruh Konversi Lahan Terhadap Komunitas Collembola di Area
Tailing dan Perkebunan. MAKILA:Jurnal Penelitian Kehutanan. 15,(1):10-21.

[8] Kamalia, Lulu Atikah.(2022). nventory of Collembola Species Around Ahmad Dahlan University Campus 4 and its
Surroundings. Journal of Biotechnology and Natural Science. Vol. 2, No. 2, December 2022, pp. 49-55.

[9] Machado, Julia da Silva. , Luis Carlos lufies Oliveira Filho , Julio Cesar Pires Santos ,Alexandre Tadeu Paulino &
Dilmar Baretta. (2019). Morphological diversity of springtails (Hexapoda: Collembola) as soil quality bioindicators in
land use systems. Biota Neotrop., 19(1): €20180618, 2019.

[11] Manalu, Chichi Josephine. & Yusmaidar Sepriani. (2022). Collembola Population Dynamics in Plants Organic
Soybeans for Human Life. Budapest International Research and Critics Institute-Journal (BIRCI-Journal. 5( 1):
6520-6526. DOI: https://doi.org/10.33258/birci.v5il. 4379,

[12] Maretta, Gres., Dwiki Sigap Satrio, dan Andri Jaya Kesuma. (2022). Pengaruh Jenis dan Variasi Umur Sampah
Organik Pada Makrofauna Tanah Lubang Resapan Biopori (LRB). Organisms. 2 (1): 11-18

Abundance of Collembola in Biopore Infiltration Holes ... (Leo Eladisa Ganjari)


https://doi.org/10.3390/d15020221
https://www.statology.org/shannon-diversity-index/
https://www.statology.org/shannon-diversity-index/
https://doi.org/10.33258/birci.v5i1.%204379

56

(13]

(14]
(15]

[16]

(17]

(18]

(19]
[20]
[21]
[22]

(23]

Florea: Jurnal Biologi dan Pembelajarannya ISSN 2355-6102; e-ISSN 2502-0404

Nemet, Franjo— Katarina Peric — Zdenko Lon” Cari” C. (2021). Microbiological activities in the composting process —
A review. Columella — Jour nal of Agr icultural and Environmental Sciences Vol. 8. No.2 (2021) 41-53

Peni , Dorci M., Andri P. Timungl , Didiana Molebila , dan Emirensiana Latuan. (2023). Pengaruh Pemberian
Pupuk Kandang Kambing Terhadap Pertumbuhan Dan Hasil Selada Dengan Memanfaatkan Pekarangan Di Desa
Dulolong Kabupaten Alor . Agrovigor: Jurnal Agroekoteknologi, 16(1): 6 — 10

Porter, Mike. (2024). Entomobryidae. https:/bugswithmike.com/factsheet/entomobryidae Diakses 3 September
2024

Potapov, Anton., Bruno C. Bellini, Steven L. Chown, Louis Deharveng, Frans Janssens, Lubomir Kovag, Natalia
Kuznetsova, Jean-Francois Ponge, Mikhail Potapov, Pascal Querne , David Russel, Xin Sun, Feng Zhang, Matty P.
Berg. ( 2020).Towards a global synthesis of Collembola knowledge — challenges and potential solutions. Soil
Organisms 92 (3): 161-188.

Qonita, N T .,Partayal &N Setiatil. (2021). Keanekaragaman Jenis Collembola di Jatibarang Kecamatan Ngaliyan
Kota Semarang. Prosiding Semnas Biologi ke-9 Tahun 2021. FMIPA Universitas Negeri Semarang; 214-218.
Safira, C. M ., Damayanti, K., Syakiran, A., Noviastanti, S. T., Cahayu., Aini, R., Ma’arij, Z., Muliawan, M., Djonggat,
N. H. P., & Yusrizal, M. (2023). Pembuatan Pupuk Kompos Dari Limbah Kotoran Sapi Untuk Menambah Kesuburan
Tanaman Holtikultura Dilahan Perkarangan Rumah Desa Genggelang, Kecamatan Gangga, Kabupaten Lombok
Utara. Jurnal Pengabdian Magister Pendidikan IPA, 6(3) : 545-548.

Silaen, Srinatalia,. (2020). Struktur Komunitas Collembola di Perkebunan Kelapa Sawit Desa Jawa Tongah I
Kecamatan Hatonduhan Kabupaten Simalungun. Life Science 9 (1):21-30.

Sumbodo, Bernadus Tresno., Siti Rochmah lka, Sardi Sardi, Yasman Kamboja, Mei Dina Iswatun Hasanah,
Ignatius Suprih Sudrajat, Sri Suranta, Sri Murni, Ari Kuncara Widagdo.(2024). Pengelolaan sampah organik dengan
biopori dan pelatihan pembuatan kompos untuk mendukung pengurangan sampah di Kelurahan Giwangan Kota
Yogyakarta. Kacanegara Jurnal Pengabdian Pada Masyarakat. DOI: 10.28989/kacanegara.v7i3.2235.317-326.
Taise Cristina Plattau Arenhardt, Marcelo Diniz Vitorino,& Sebastidio Venancio Martins. (2021). Insecta and
Collembola as bioindicators of ecological restoration in the Ombrophilous Dense Forest in Southern Brazil. Floresta
e Ambiente:28(4): €20210008:2 — 11

Tawa,Bibiana D. , Yarni R. Tnunay, Suwari dan Febri O. Nitbani.(2020). Pengaruh Komposisi Bioaktivator Kotoran
Sapi Dan Daun Gamal (Gliricidia Sepium) Dengan Nutrisi Ubi Jalar terhadap Kualitas Kompos. Chem. Notes .1(2),
44-56

Utom, Fariz Imam., Jekti Prihatin, lis Nur Asyiah.( 2019). Identifikasi Mesofauna Tanah pada Lahan Tanaman Kopi
Arabika di Perkebunan Kalibendo. Saintifika, 21, No.(1):39-51.

Florea: Jurnal Biologi dan Pembelajarannya VVol. 11, No. 2, November 2024: 49-56


https://bugswithmike.com/factsheet/entomobryidae

