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Abstract

Lumbok Seminung Biodiversity Park is a biodiversity conservation area in Lumbok Seminung District, West Lampung
Regency, Lampung Province of Indonesia established in 2015 in an area previously designated as a tourism resort. The
purpose of establishing a biodiversity park is to provide reserve area, both in-situ and/or ex-situ, for local biological
resources especially plants whose structure and composition can support the existence and sustainability of animal
diversity. One group of animals that has an important role in the sustainability of flora biodiversity is pollinators,
especially insects. This research conducted to find out the current biodiversity status of pollinating insects in the Lumbok
Seminung Biodiversity Park after being established for more than five years. The sampling approach used is to find as
many insect species as possible that are actually present in the study area. Sampling was carried out on sunny days
between 07.00-16.00 by catching insects that visited and perched on flowers during anthesis. Measurement of the
ecological diversity of the pollinators was determined by calculating the richness, abundance, dominance and diversity
indices. There are 3 orders of flower-visiting insects found in this study, namely Lepidoptera, Hymenoptera and Diptera.
Lepidoptera is the most diverse group, while bees (Hymenoptera) Apis dorsata are the most abundant pollinating insect
species. Overall the diversity of pollinating insects in the park is classified as moderate. In conclusion, the Lumbok
Seminung Biodiversity Park is supported by sufficient diversity of pollinating insects to maintain and sustain biodiversity.
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1. Introduction

In 2009 the government of the Republic of Indonesia issued a national policy concerning environmental
protection and management that mandates the need for efforts to maintain biodiversity as a capital for
sustainable national development. This policy was then followed up by the relevant ministries by issuing
guidelines for conservation of biodiversity at the regional level. One of the mandates set by the government
through the Ministry of Environment is encouraging authorities at the regency and/or city levels to establish a
Biodiversity Parks which is in Indonesia called Taman Keanekaragaman Hayati (Taman Kehati) [1].

In the perspective of legislation in Indonesia, a biodiversity park (Taman Kehati) is defined as a reserve area
for local biological natural resources outside the forest area that has the function of in-situ and/or ex-situ
conservation, especially for plants whose pollination and/or dispersal of seeds must be assisted by animals
with the structure and composition of the vegetation able to support the preservation of pollinators and seed
disperser animals [2]. Until 2021 throughout Indonesia at least 80 biodiversity parks have been established,
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one of which is the Lumbok Seminung Biodiversity Park (Taman Kehati Lumbok Seminung) in Lumbok
Village, Lumbok Seminung District, West Lampung Regency, Lampung Province [3].

As mentioned above, the ecological objective of establishing a biodiversity park is to conserve plants
especially the native plants as well as to attract and preserve animals. The animals that are expected to exist
and vary in the area of biodiversity conservation are pollinators. Pollinators are important because they
determine the success of plant reproduction. One group of highly effective pollinating animals are insects
[4,5].

The study which results are presented in this paper was conducted as an effort to find out the existing
condition of pollinating insect diversity at the Lumbok Seminung Biodiversity Park after being established for
more than 5 years.

2. Materials and Methods

2.1 Study area

Lumbok Seminung Biodiversity Park is located on the shores of a lake called Danau Ranau near a mountain
called Gunung Seminung at an altitude of 560 to 780 m above sea level. Before designated as a conservation
area in 2015, this 15 hectare park was designated by the authority of West Lampung Regency in as a tourist
resort since 2009. As is usually the case in a tourist spot, this park is equipped with several tourist facilities
such as parking lots, children's playgrounds, lodging and canteens. Meanwhile, the plants in this park are a
mixture of various types of plants ranging from ornamental plants, horticulture, plantations, fruits, to trees.
Sapodilla, duku, mangosteen, durian, mango, rambutan, avocado, jackfruit, coconut, cocoa, coffee, banana,
papaya, cassava, taro and ginger are examples of plantation and horticultural crops planted on this park.

2.2 Sampling methods

The research was performed from September-October 2021 on sunny days between 07:00 and 16:00.
Sampling technique applied in this study following Nageleisen and Bouget (2009) that intended to contact the
maximum number of species of pollinating insects that are actually present at the whole studied area [6]. The
pollinating insect criteria used in this study were insects that visited flowers during anthesis. The insects are
caught using hand nets. The collected insects were recorded with photo and video cameras. After that, the
insect specimens were preserved for identification. Order to family level of the insect was determined using
the identification keys of Borror et al. (1981) [7]. While the determination of species was carried out using
various references that have been widely published on credible websites including consult the insect experts.

2.3 Data analysis

Data analysis used in this study refers to the technique of ecological diversity measurement in Marguran
(2004). The diversity of pollinators was evaluated by species richness, diversity, and dominance. The species
richness is the total number of species collected and identified.  The dominance was assessed using

Simpson’s index (D) and the diversity was assessed using Shannon-Wiener’s index [§].

The Simpson index (D) for dominance is calculated using Formula 1:

__ XY(ni(ni-1) 1
- N(N_l) ---------------------------------------------------------------------
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where:
ni, the number of individuals in the i-th species;
N = Total number of individuals

The Shannon-Wiener index (H’) is calculated using Formula 2 bellows:
H'=-Zpi INPE o, 2

where:

pi, the proportional of the i-th species = ni/N;

ni, the number of individuals in the i-th species;

N = Total number of individuals
3. Results and Discussion
There were 2213 specimens belongs to three orders of pollinating insects that were collected in this study. The
details of number of individuals of each species of pollinating insects collected at Lumbok Seminung

Biodiversity Park (LSBP) according to their families and orders are presented in Table 1.

Table 1The type and number of individuals of pollinating insects collected from the LSBP

Order Family Species No. Individuals
Nymphalidae Junonia orithya 207
Neptis hylas 201
Hypolimnas missipus 192
Hypolimnas bolina 173
Acrae terpsicore 75
Ypthima horsfieldii 55
Lepidoptera Pieridae Leptosia nina 113
Eurema hecabe 27
Appias libythea 26
Lycaenidae Zizina otis 35
Cheritra freja 24
Papilionidae Graphium agamemnon 97
Graphium doson 87
Erebidae Amata huebneri 27
Apidae Apis dorsata 259
Hymenoptera Apis cerana 232
Xylocopa confusa 107
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Amegilla cingulate 10

Vespidae Vespa affinis 152

Polistes fuscata 89

Diptera Tephritidae Bactrocera dorsalis 25
Total individuals 2213

The profile of ecological diversity of pollinating insects found in LSBP analyzed using indices of richness,
abundance, dominance and diversity are presented in Table 2.

Table 2 Ecological diversity profile of pollinating insects at the LSBP

Indices Overall Lepidoptera Hymenoptera Diptera
Richness (# Species) 21 14 6 1
Abundance (# Individuals) 2213 1339 849 25
Dominance (D) 0,072 0,1066 0,4912 1
Simpson’s index (1 — D) 0,928 0,8934 0,5088 0
Shannon-Wiener index (H") 2,77018 2,3865 1,5744 0

Based on the data in Table 1 and 2 above, at the order level, the most pollinating insects found in the LSBP
are Lepidoptera. At the family level, the butterflies family that most common in the study area belong to
Nymphalidae. However, based on the number of specimens collected, the most abundant pollinating insect
species in the park is Apis dorsata, a member of the Apidae family of the order Hymenoptera.

The results of this study where butterflies are the most diverse of flower-visiting insects are reasonable. It has
long been known that some families of butterflies, such as the Nymphalidae, all of their species depend on a
liquid diet contained in flowers [9]. The results of other studies that are similar to the findings of this study
also found that Nymphalidae, Pieridae, Lycaenidae, and Papilionidae are groups of butterflies that commonly
visit flowers [10]. The dependence of pollinating butterflies on flowers is not solely on the liquid component
of the flower, nectar, but also on the solid component in the form of flower pollen grains which are known to
contain various kinds of amino acids [11].

The second largest group of flower-visiting insects found in the LSBP is Lepidoptera, where Apis dorsata
(family Apidae) is the most abundant species. This finding also confirms the results of other studies which
state that A.dorsata is a bee that is distributed in the tropical forests of southern Asia at an altitude of < 100 up
to 2000 m above sea level [12]. Like butterflies, A.dorsata bees also have a high dependence on flowers
because they need nectar and pollen [13].

The second most common bee species that was found in the biodiversity psrk studied was Apis cerana. These
bees naturally abound here because they have similarities in terms of distribution, habitat, and behavior with
A.dorsata. Apis cerana bees, as reported by Jasmi (2017), really like to visit flowers of cultivated plants such
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as avocado (Persea americana), mango (Mangifera sp), coconut (Cocos nucifera), to banana (Musa
paradisiacal L) [14].

For cultivated plants, the presence of pollinating insects has been known to greatly affect crop production.
Honeybees of Apis mellifera is one among pollinating bees suggested sufficient to provide pollination services
for crop productivity [15]. One of the fruit plants whose pollination supported by Apis mellifera bees is
avocado (Persea americana) [16]. In mango plantations for another instance it was known that the role of
pollinating bees, such as Trigona sp and Apis sp, is able to increase fruit formation up to 200 % [17]. Given
at the LSBP, as previously described in the study area section, there are lots of cultivated plants grown, so that
the high abundance of bees detected is in accordance with the plant diversity on it [18].

Apart from the differences in the index of ecological diversity among insect orders and families found, overall
the diversity of pollinating insects in the LSBP is classified as moderate. This category is based on the value
of the Shannon-Wiener index where H'=2.77018 as shown in Table 2. With such a high diversity of
pollinating insects, there is positive hope that the goal of establishing LSBP as a biodiversity conservation
area can be achieved.

4. Conclusion

There were 21 types of flower visiting insects identified in this study, in which butterflies are the most
varied in types, whereas bees are the most abundant. Thus it can be concluded that the Lumbok Seminung
Biodiversity Park is supported by sufficient diversity of pollinating insects to maintain and sustain
biodiversity of the region.

Acknowledgments

All authors would like to thank: (1) Mr. Ir. Ansari (the Head of Environmental Service of the West
Lampung Regency); (2) Mr. Sukimin, S.IP., MM., (the Head of Environmental Management and Control of
the West Lampung Regency) for their legal, administrative, and technical support.

References
1. What is Biodiversity Park. https://kehati.or.id/en/whats-biodiversity-park/ [Accessed January 28,
2023]

2. Regulation of the State Minister for the Environment No. 03 of 2012 concerning Biodiversity Parks.
(Permen-LH Nomor 03 Tahun 2012 Tentang Taman Keanekaragaman Hayati)
http://kehati.jogjaprov.go.id/po-content/uploads/PERMENLH-3-2012.pdf

3. DLH Lambar (2020) . Profile Document of Kehati Park, Lumbok Seminung, West Lampung
(Dokumen Profil Taman Kehati, Lumbok Seminung,Lampung Barat).
https://dlh.lampungbaratkab.go.id/detailpost/dokumen-profil-taman-kehati-lumbok-seminung-
lampung-barat [Accessed, January 30, 2023]

4. Reyes HC, Draper D, and Marques I. Pollination in the Rainforest: Scarce Visitors and Low
Effective Pollinators Limit the Fruiting Success of Tropical Orchids. Insects 2021, 12, 856.
https://doi.org/10.3390/insects12100856

5. Thakur M. Bees as Pollinators — Biodiversity and Conservation. International Research Journal of
Agricultural Science and Soil Science, Vol. 2(1) pp. 001-007 January 2012

%, 1JRP.ORG

ISSN: 2708-3578 (Online)

86

WWw.ijrp.org


https://kehati.or.id/en/whats-biodiversity-park/
http://kehati.jogjaprov.go.id/po-content/uploads/PERMENLH-3-2012.pdf
https://dlh.lampungbaratkab.go.id/detailpost/dokumen-profil-taman-kehati-lumbok-seminung-lampung-barat
https://dlh.lampungbaratkab.go.id/detailpost/dokumen-profil-taman-kehati-lumbok-seminung-lampung-barat
https://doi.org/10.3390/insects12100856

Mohammad Kanedi / International Journal of Research Publications (IJRP.ORG)

10.

11.

12.

13.

14.

15.

16.

17.

18.

%, 1JRP.ORG

ISSN: 2708-3578 (Online)

87

Nageleisen LM and Bouget C (Dir.). Forest insect studies: methods and techniques, key
considerations for standardisation. An overview of the reflections of the Entomological Forest
Inventories working group (Inv.Ent.For.). ONF, 144 p., 2009, 978-2-84207-343-5. ffhal-00539124.
https://hal.science/hal-00539124/document

Borror DJ, Long DM, and Triplehorn CA. 1981. An Introduction to the Study of Insects. Fifth
Edition, Saunders College Publishing, USA. 928 p.

Magurran AE. 2004. Measuring Biological Diversity. Blackwell Publishing, Oxford. 256pp
Reddi CS and Bai GM. Butterflies and pollination biology. Proc. Indian Acad. Sci. (Anim. Sci.), Vol.
93, No.4, June 1984, pp. 391-396.

Jothimani K, Ramachandran VS and Rajendran A. Role of Butterflies as Pollinators in Maruthamalai
Hills of Southern Western Ghats Academic Journal of Entomology, 2014, 7 (1): 07-16.

Ghazanfar M, Malik MF, Hussain M, Igbal R, and Younas M. Butterflies and their contribution in
ecosystem: A review. Journal of Entomology and Zoology Studies 2016; 4(2): 115-118

Pavageau C, Gaucherel C, Garcia C, Ghazoul J. Nesting sites of giant honeybees modulated by
landscape patterns. J Appl Ecol. 2018;55:1230-1240. https:// doi.org/10.1111/1365-2664.13069

Oldroyd BP, Osborne KE, Mardan M. 2000. Colony relatedness in aggregations of Apis
dorsata Fabricius (Hymenoptera, Apidae). Insects Sociaux 47: 94-95.

Jasmi. 2017. Diversity and blooming season of food sources plant of Apis cerana (Hymenoptera:
Apidae) in polyculture plantation in West Sumatra, Indonesia. Biodiversitas 18: 34-40.

Katumo DM, Liang H, Ochola AC, Min LV, Wang QF, and Yang CF. Pollinator diversity benefits
natural and agricultural ecosystems, environmental health, and human welfare. Plant Diversity 44
(2022) 429e435430. https://doi.org/10.1016/j.pld.2022.01.005

Dymond K, Celis-Diez JL, Potts SG, Howlett BG, Willcox BK, Garratt MPD. The role of insect
pollinators in avocado production: A global review. J Appl Entomol. 2021;145:369-383.
https://doi.org/10.1111/ jen.128609.

Kusuma RM, and Windriyanti W. Effective behavior of insects pollinators of flowers in gadung
mango clone 21 variety. Jurnal IImu Pertanian Indonesia (JIPI), Oktober 2022 Vol. 27 (4) 596-05.

Nicholls CI and Altieri MA. Plant biodiversity enhances bees and other insect pollinators in
agroecosystems. A review. Agron. Sustain. Dev. DOI 10.1007/s13593-012-0092-y

WWw.ijrp.org


https://hal.science/hal-00539124/document
https://doi.org/10.1016/j.pld.2022.01.005

