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Abstract: Lumbok Seminung Biodiversity Park is a biodiversity conservation area in Lumbok Seminung District,
West Lampung Regency of Lampung Province, Indonesia. The park that was established in 2015 is intended to preserve
the biodiversity of flora in the region that has the potential to attract and preserve various types of animals, especially
pollinators and seed dispersers. This study conducted to presence of nest-building animals indicating the support function
of the park in preserving biodiversity. Study approach used was descriptive intended to contact as many types of nest-
building animals as possible that are actually present. Observation made by direct sighting thoroughly, either with or
without visual aids, along established trails in the park. There were 41 animal nests found during the monitoring, comprise
33 nests of insect, 6 nests of birds and 2 nests of mammals. Totally there were 10 types of nesting animals identified,
consisting of 7 species of insects, 2 species of birds and 1 species of mammal. Some of these nesting animals are known
to have ecological roles as pollinators (bees and wasps) and seed dispersers (birds and squirrels). The plants used as nesting
sites by animals in the park totally are 14 species. In conclusion, the Lumbok Seminung Biodiversity Park already has
support functions for the regional biodiversity.
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1. INTRODUCTION

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 [1].

One of the biodiversity parks in Indonesia is Lumbok Seminung Biodiversity Park (Taman Kehati Lumbok
Seminung). The park was established in 2015 on an area of 15 hectares which was previously (2009) designated as a tourist
destination resort. At the beginning of its designation as a biodiversity conservation area, in the park were found 101 plant
species consisting of various cultivated plants and woods. In addition to the flora data, the initiator and developer team of
the park also reported the types of animals they found namely: mosquitoes, crickets, grasshoppers, bees, butterflies, weaver
ants, scorpions, finches, squirrels and monkeys [2].

Given the previous status of the Lumbok Seminung Biodiversity Park as a purely tourist destination resort, there
would be changes in management and utilization policies. Changes in the policy system will certainly have an impact on
the ecological function of the park.

One indicator of an increase in the ecological function of a park is the increase in the variety of fauna related to
the structure and composition of the vegetation in the area. It is known from several studies that the abundance and richness
of animal species in a forest area is strongly influenced by the vegetation. The diversity of bird and bat species in
agricultural landscapes, for example, is positively correlated with the diversity of tree species [3]. Another indicator
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showing the effectiveness of the faunal biodiversity supports function in a forest area is the existence of nest-building
animals [4, 5].

The presence of nest-building animals in a landscape can be used as an indicator of the availability of sufficient
resources for these animals. To find out the existing status of faunal biodiversity at the Lumbok Seminung Biodiversity
Park after being established for more than 5 years this study was conducted to monitor the existence of nest-building animal
species.

2. MATERIALS AND METHODS
2.1 Study Area

The monitored area, the Lumbok Seminung Biodiversity Park, is located in Lumbok Village, Lumbok-Seminung
District, West Lampung Regency, of Lampung Province. The park is covered an area of 15 hectares, situated on the shore
of lake named Lake Ranau, not far from a mountain called Mount Seminung, at an altitude of 560 to 780 m above sea level.
In the park are grown cultivated plants such as avocado (Persea americana), kapok (Ceiba pentandra), matoa (Pometia
pinnata), mindi (Melia azedarach L.), water apple (Syzygium aqgueum), mango (Mangifera indica), cocoa (Theobroma
cacao), kedondong (Spondias pinnata), coffee (Coffea canephora), coconut (Cocos nucifera), banana (Musa spp), and
papaya (Carica papaya). There are also many types of wooden trees such as angsana (Pterocarpus indicus), mahagoni
(Swietenia mahagoni), pulai (Alstonia schoolaris), gandaria (Bouea gandaria), jelutung (Dyera costulata), merawan
(Hopea mangarawan), and medang (Litsea sp.). Additionally, on the park's land area there are tourist facilities inluding
parking lots, children's playgrounds, lodging and canteens.

2.2 Observation Methods

The monitoring was performed from October-November 2021, on sunny days between 07:00 -16:00. Study
approach used was descriptive intended to contact as many types of nest-building animals as possible that are actually
present at the surveyed area [6]. Observation method in this study follows Khan (2018) by direct sighting thoroughly along
established trails in the park [7]. To facilitate the identification of the nests and the types of animal living in and/or built
them, visual aids such as binoculars and cameras are used in the observation. For small nesting animals, such as insects,
specimens are captured and then preserved. To determine the taxonomic categories of the specimens any relevant
identification keys were used such as Borror et al., (1981) for insects, MacKinnon and Phillips (1993) for birds, and Payne
et al., (1985) for mammals [8-10].

2.3 Data Presentation
The traits recorded in this survey is the type of nesting animal, the type of nesting-site plants, the number of nests,
and the height of the nest from the ground. The data are presented descriptively.

3. RESULTS AND DISCUSSION

Overall there were 41 animal nests found during the monitoring, comprise 33 nests of insect, 6 nests of birds and
2 nests of mammals. There were a total of 10 types of nesting animals identified, consisting of 7 species of insects, 2 species
of birds and 1 species of mammal. The plants used as nesting sites by animals in the Lumbok Seminung Biodiversity Park
totally are 14 species, namely: mango (Mangifera indica), bamboo (Bambusa sp), angsana (Pterocarpus indicus), avocado
(Persea americana), kapok (Ceiba pentandra), matoa (Pometia pinnata), catalpa (Catalpa bignonioides), common beech
(Fagus sylvatica), cocoa (Theobroma cacao), Pinto peanut (Arachis pintoi), coffee (Coffea canephora), and saninten
(Castanopsis argentea).

In details the type nest-site plants, number of nests, and height of nests from the ground that were recorded in the
survey are presented in Table 1.

Table 1: Nest-building animals found in the Lumbok Seminung Biodiversity Park

Group Species Common Nesting plants Number of | Height **)
name Nest *)
Insect Oecophylla weaver ant mango (Mangifera indica) 1 10m
smaragdina
Monomorium | flower ant bamboo (Bambusa sp) 4 8-10 m
florica angsana (Pterocarpus indicus) 1 11m
avocado (Persea americana) 4 5-7m
kapok (Ceiba pentandra) 2 6-8 m
matoa (Pometia pinnata) 2 9-12m
mahagoni (Swietenia mahagoni) 2 10-12m
mangga (Mangifera indica) 2 8-12m
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Group Species Common Nesting plants Number of | Height **)
name Nest *)
catalpa (Catalpa bignonioides) 1 12m
common beech (Fagus sylvatica) | 1 15m
cocoa (Theobroma cacao) 2 5m
Dolichoderus | semut hitam mango (Mangifera indica) 2 8-10 m
sp
Vespa affinis | lesser banded | matoa (Pometia pinnata) 1 12m
hornet Pinto peanut (Arachis pintoi) 2 1-2m
Polistes paper wasp coffee (Coffea canephora) 2 3-5m
gallicus
Apis dorsata | giant honey saninten (Castanopsis argentea) 1 13m
bee
Nasutitermes | arboreal matoa (Pometia pinnata) 2 5-10m
sp termite mango (Mangifera indica) 1 8m
Birds Lonchura spotted munia | mango (Mangifera indica) 3 5-10m
punctulata lead tree (Leucaena leucocephala) | 1 5m
Javanese pepper (Piper 1 2m
retrofractum)
Prinia plain prinia Javanese pepper (Piper 1 2m
atrogularis retrofractum)
Mammals Callosciurus | plantain bamboo (Bambusa sp) 2 4-6 m
notatus squirrel
*) The number indicates the sum of nests found on the related plant species, not the number of nests on a single
plant

The expected benefit of establishing a biodiversity park is to attract and preserve the diversity of animals that
support pollination and plant dispersal. However, based on the data in Table 1, only 5 out of 10 species of nesting animals
in Lumbok Seminung Biodiversity Park that are known to have an ecological role as pollinators and/or seed dispersers.

The nesting pollinators found are insects, namely lesser banded hornet (Vespa affinis), paper wasp (Polistes
gallicu), and giant honey bee (Apis dorsata). The three insects build nests on plants whose flowers are commonly visited
by pollinating insects, namely matoa (Pometia pinnata, Sapindaceae), pinto peanut (Arachis pintoi, Leguminosae), coffee
(Coffea canephora, Rubiaceae), and saninten (Castanopsis argentea, Fagaceae). These three plant families are known as
groups of plants whose pollination is supported by insects, especially bees and wasps [11].

These facts indicate that the selection of nesting sites by the insect is most likely related to the strategy of the
animals to ensure there are sufficient resources nearby their nest [12, 13]. With regard to honey bees, in particular of Apis
spp and Trigona spp, their existence and abundance are closely related to the richness of flowering plant species in the area
concerned, such as rambutan, coconut, mango, coffee, and kapok that grow a lot in the studied park [14].

Furthermore, there were two types of nesting birds found in the monitored park area, namely spotted munia
(Lonchura punctulata) and plain prinia (Prinia atrogularis). Of the two bird species, only the spotted munia has the
potential to spread seeds, while the plain prinia is a bird of prey. Even though the spotted munia is a grain feeder, in the
Lumbok Seminung Biodiversity Park this bird does not build nests on grain-producing plants, but on a fruit plant of mango
(Mangifera indica) and a berry-producing plant named Javanese pepper (Piper retrofractum). Coincidentally, the
insectivorous bird—the plain prinia, was also found nesting on the Javanese pepper.

Although the two bird species do not nest on their food-producing trees, the trees used are in areas where various
types of wild grain-producing plants are still very diverse and abundant. Thus, like insects, birds also choose nesting sites
according to their need for sufficient resources for nest building materials and diet for their offspring [15-17]. Another park
area in Indonesia with a similar diversity of flora to the Lumbok Seminung Biodiversity Park, Gedebage of Bandung in
West Java, has proven effective in inviting and conserving a wide variety of bird species [18].

Plantain squirrel (Callosciurus notatus) is the only nesting mammals identified in the studied area. There were
two squirrel nests found and both were built in bamboo trees, instead of fruit trees of their usual source of food. The
tendency of squirrels to choose bamboo as a nesting site is clearly unrelated to their food source, but most likely due to
bamboo canopy structure provides safety against predators [19]. The nest building strategy based on safety against
predators is applied by all nesting animals, both invertebrates and vertebrates including mammals, such as lemurs [20].
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Regarding nest height, the data obtained in this monitoring confirm most of the results of studies in other countries.
In all groups of tree-nesting animals, both invertebrates and vertebrates, nest height is affected by the surrounding
conditions. In insects, the height of the nest can reach 25 meters or more, depending on the height of the tree canopy or
roof of the nesting building and the surrounding green open space [21, 22]. In birds and mammals, habitat structure and
the surrounding landscape have also been known to influence nest height [23-25].

4. CONCLUSION

There are 10 species of nesting animals found in the Lumbok Seminung Biodiversity Park, consisting of three
groups namely insects (7 species), birds (2 species), and mammals (1 species). Some of these nesting animals are known
to have ecological roles as pollinators (bees and wasps) and seed dispersers (birds and squirrels). The plants chosen as
nesting sites by these animals varied comprise 14 species of flowering plants. Thus it can be concluded that the Lumbok
Seminung Biodiversity Park already has support functions for the regional biodiversity.
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