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INTRODUCTION

The karst landscape is vast, covering almost 15% of the world's land surface (Ren et al., 2021). In
Indonesia, karst landscapes have an area of approximately 15.4 million hectares same is 20% of the total
area of Indonesia. This area is spread in various regions, one of which is in Tuban (Irianto et al., 2020).
Tuban is a karst area located in the north of Java Island. This city has a variety of karst. In general, there
are two karst areas, namely in the form of dry caves with generally inactive ornaments. There is also a
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cave under the foothills, with the characteristics of a watery cave, which has an extensive trim and is still
active. Karst itself is a form of the earth's surface which have characteristics. Namely, there are caves,
underground rivers, conical hills, and doline. The dissolution of lime by rainwater rich in CO. will settle
and form karst areas. This deposition causes karst always to have unique characteristics and drainage
and relief. Karst is composed of CaCOs or limestone, readily soluble in rainwater with an acidic pH. This
dissolution is a chemical reaction to forming carbonic acid (CaCO3) from CO; gas and rainwater. Chemical
reactions cause the existence of landscapes in the form of horizontal and continuous vertical sections
called drainage or underground systems or underground systems. These landscapes can be exokarst or
landscapes on the surface, as well as endokarst or landscapes within she (Nugroho et al., 2020).

Based on the Decree of the Minister of Energy and Mineral Resources Number 1456
K/20/MEM/2000 dated November 3, 2000, concerning Guidelines for the Management of Karst Areas,
there are three groupings of karst areas in Indonesia, including 1) Karst Area |, is a karst landscape that
has characteristics as an underground water storage area, has a variety of speleothems, rivers, and
underground cave networks, and can be used as a source of hydrology, geology, biology, and others; 2)
Karst Il area has the characteristics of functioning as a secondary water source, there is a network of
caves, but there are no water caves or caves in Karst Il area have dry water type; 3) Karst Il area does
not have a characteristic, but in Karst Il the area is not well developed, does not have a struggling system,
and an underground river (Irianto et al., 2020). The Karst | area is widely used by the community as a
source of water, especially for those who live in areas with limestone topography. Some communities
have local wisdom in protecting water sources in the karst area, including the Rengel Village community,
Tuban Regency, and the Gunung Kidul Community, Yogyakarta (Nugroho et al., 2020). This study aims
to determine the relationship between the local wisdom of the rengel village community and environmental
sustainability in the Ngerong Cave area.

What is meant by local wisdom is a socio-cultural value in the form of knowledge, norms, and
regulations that apply to the community from generation to generation, which is outlined in traditions and
myths. Local wisdom is also the result of mindsets and strategies to maintain the balance of life in the
universe (Seti & Zen, 2020). The existence of local wisdom is to regulate the order of life and behavior in
society (Hidayati, 2017). Local wisdom is also used in some areas to maintain environmental ecosystems
(Rahman et al., 2019). Local wisdom is also the result of the behavior of certain community groups in the
form of experiences that are not shared by people from other regions. This local wisdom is a characteristic
of a community, unique, and has an age that is almost the same as the age of the first resident of a tribe
(Pamungkas et al., 2017). The local wisdom of the rengel village community is in the form of community
respect for the living creatures that live in Ngerong Cave. People believe that anyone who takes animals
or causes destruction in the Ngerong area will get disaster or death.

Local wisdom slowly weakens people's lives (Hidayati, 2017). The rapid current of globalization
has made people begin to organize new lives and forget about their cultures. A decline in humanist values
characterizes this change, a shift in the social order, moral poverty, the degradation of natural resources
and the environment, and a society that tends to depend on technology (Priyono et al., 2021). This current
globalization has brought the world into the third millennial era, where there began to be a destruction of
noble cultural values and local wisdom in society. In addition, current capitalism also makes society more
dominant in the thinking of gains and losses compared to thinking about the origin of a source of
knowledge (Thamrin, 2013). The existence of local wisdom is weakening and ignored by the community.
Ignoring this local wisdom is because local wisdom is considered less relevant to the times and
technological sophistication. Local knowledge has noble meanings and values that, if maintained and
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cared for, and implemented in the community, will significantly impact cultural development in Indonesia
(Priyatna, 2016).

Some community groups still consistently maintain and carry out local wisdom that applies to
preserving wealth and environmental sustainability. An example is local wisdom in the people of the
Rengel area. In Rengel Village, there is an area in the form of a water source for Ngerong Cave. Ngerong
Cave is a karst area in the state of a cave at the foot of the hill and has a water source located in Rengel
District, Tuban Regency, with the cave length estimated to be 1.8 km. This Cave has a biological wealth
because various species use it as a place to live that maintains its habitat and sustainability. The Pisces
group and mammals are mainly abundant, such as the Chiroptera family (Handayani, 2017).

The utilization of environmental sustainability in the Ngerong Cave Area as an eco-tourism area
has been going on for approximately 35 years (results of personal interviews). Eco-tourism is a
responsible journey and nature-based tourism with a learning concept (Asma et al., 2020). Eco-tourism
activities are to observe and recognize various objects provided directly by nature (Kurniarum et al., 2015).
In its development, eco-tourism is getting closer to economic, socio-cultural, and environmental aspects
(Wiharjokusumo, 2020). However, the use of potential areas often causes ecological problems, such as
a lack of waste management, the amount of environmental pollution in eco-tourism areas, and the decline
in biodiversity (Sari & Ma’rifah, 2020). In the Ngerong Cave eco-tourism area, the highlight aspect is the
socio-cultural aspect, namely the local wisdom of the community. The local knowledge still obeyed by the
people and tourists of Rengel village is a myth. Myths result from the mindset of a society that contains
the value of life and serves as a foundation for social livelihood (Fauzan & Aziz, 2020). In the Rengel
area, a myth developed that anyone who eats or takes animals in the Ngerong Cave area will have visited
by catastrophe. Until now, most of the people of the Rengel area and tourists still believe in and obey
local wisdom, which makes preserving abundance and biodiversity in the Ngerong Cave eco-tourism area.
Based on the above background, this study aims to describe the relationship between local wisdom in
maintaining abundance and environmental sustainability in the Ngerong Cave ecotourism area.

RESEARCH METHODS

This research is in the Ngerong Cave area (7 0 03'37"LS; 112000'19"BT), Rengel District, Tuban
Regency. Map of the research location of the Ngerong Cave (Figure 1). The research on Ngerong Cave
is for two months, from February-March 2022. Researchers are present every Saturday and Sunday at
the end of the week.

This research is a quantitative descriptive study. Data collection uses interview and questionnaire
techniques to obtain data on community compliance with local wisdom in the eco-tourism area of Ngerong
Cave and data on social and economic aspects of community activity in the Ngerong Cave area's
environmental sustainability. Interview instruments are structured interview guidelines and questionnaire
sheet instruments guided by the Likert scale. The questionnaire sheet consists of 5 indicators. The
determination of research respondents is by accidental sampling technique, which is to conduct interviews
with anyone in the eco-tourism area for a time, which in this case is a tourist. To determine community
respondents was carried out by random sampling techniques and by conducting interviews with the
caretaker of Ngerong Cave and community leaders (Asma et al., 2020).

Collecting data on the abundance of Bader fish and bat species as endemic in the Ngerong Cave
area and data on plant biodiversity in the Ngerong Cave eco-tourism area using observation methods with
instruments in the form of observation sheets. Data collection involves making observations, recording
the results, and subsequently tabulating.
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Analysis of data from interviews and community responses with quantitative descriptions The
frequency of community response results is categorized on a scale of 1 to 5. The answer is said to be
very good if it gets a score of 76%-100%, suitable from 51% to 75%, relatively good from 26% to 50%,
and not good from 0% to 25% (Pranatawijaya et al., 2019).

Data on the abundance of Bader and batfish species, as well as data on high-level plant
biodiversity, were then tabulated. The calculation of the Shannon-Wiener diversity index was carried out
(described in equation 1). The formula is as follows:

(H)=-Pi=Y3_, PilnInPi % (1)
Information:

H'= Shannon-Wiener diversity index

Pi= Relative abundance of i-th species

ni= number of individuals of an i-th type

N= total number of individuals of all kinds of species

S= number of classes (individuals)

The measurement of the Shannon-Weiner level of diversity is as follows:

H' < 1= Low level of species diversity

1<H'3= Moderate level of species diversity<

H'>3= High level of breathability
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Figure 1. Location of The Ngerong Cave Eco-tourism Area
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FINDING AND DISCUSSION

The data collected in this study include data on 1). Community observance of local wisdom in the
Ngerong Cave eco-tourism area (presented in Figure 2); 2) community activities in socio-economic
aspects in the Ngerong Cave area towards the environment of sustainability (shown in Figure 3); 3) the
abundance of Bader fish and bat species as endemic to the Ngerong Cave area (presented in Table 1);
4) plant biodiversity in the Ngerong Cave eco-tourism area (shown in Table 2).
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Figure 2. Data on Community Observance of Local Wisdom
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Figure 3. Data on the Effect of Activities on Environmental Sustainability
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Table 1. Water Biota Species Diversity Index

IUCN

No. Family Name  Genus/Species Name Sum Pi =(N/n) Ln Pi Pi In Pi
1 Barbonymus Sale 300 032715376 1117325  -0.36553708
schwanenfeldii
2 Cyprinidae Barbonymus Sale o0 065430752 042417782 027754274
gonionotus
3 Cyprinus sp Safe 3 0.00327154  -5.72249518  -0.01872136
4 Clariidae Clarias sp. Safe 12 0.01308615  -4.33620082  -0.05674418
5 Trionychidae Amyda sp Vulnerable 2 0.00218103  -6.12796029  -0.01336524
Entire 917 H' 0.731910584
Table 2. Plant Diversity in Ngerong Cave Ecotourism Area
No Family Name Genus/Species Name Lifestyle Abundance
1 Agavaceae Sansevieria parva Terrestrial A
2 Anacardiaceae Mangifera indica Terrestrial *
3 Lannea sp Terrestrial *
4 Annonaceae Poliyaltha longifolia Terrestrial *
5 Annona squamosa Terrestrial *
6 Xanthosoma sagittifolium Terrestrial *
7 Araceae Aglaonema sp Terrestrial *
8 Dieffenbachia sp Epiphytes e
9 Monstera sp Epiphytes e
10 Araliaceae Hedera sp Hang ¥
1 Arecaceae Pritchardia Pacifica Terrestrial *
12 Asparagaceae Cordyline sp. Terrestrial *
13 parag Agave americana Terrestrial *
14 Caprifoliaceae Viburnum dentatum Terrestrial ¥
15 Celastraceae Celastrus sp Terrestrial *
16 Commelinaceae Rheo discoloration Terrestrial e
17 Euphorbiaceae Excoecatria sp Terrestrial *
18 Malvaceae Hibiscus sp Terrestrial *
19 Ceiba pentandra Terrestrial *
20 Moraceae Ficus benjamina Terrestrial e
21 Muntingiaceae Muntingia calabura Terrestrial *
22 Musaceae Moses sp. Terrestrial *
23 Myrtaceae Psidium guajava Terrestrial *
24 Phyllanthaceae Saurous androgynus Terrestrial *
25 Putranjivaceae Drypetes sp Terrestrial *
26 Zingiberaceae Curcuma sp Terrestrial *
Information
* =110 5 individuals
* =6 to 10 individuals
e =11 to 15 individuals

+H+

=> 15 individuals

Ngerong Cave is a karst area that has a water source Cave that has been used for eco-tourism for
along time. The existence of Ngerong Cave as a cave with a large category becomes a habitat for various
types of endemic karst biodiversity, ranging from multiple species of bats to aquatic biota, and different
kinds of plants (Suhardjono et al., 2021). Biological sustainability in the Ngerong Cave area has
maintained action until now. The abundance can see for of bat and Bader fish species that inhabit the
Ngerong Cave area with hundreds to thousands. The preservation of biodiversity in the Ngerong Cave
area is because the community and tourists who visit the Ngerong Cave area respect the local wisdom
by not taking or damaging anything around the Ngerong Cave area. Local knowledge in the form of myths
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in the area, namely, if someone takes something in Ngerong Cave without permission, it is believed that
the person will be a bala' or a catastrophe. The same local wisdom also exists in the Manggarai
community, and they think that if anyone takes animals or plants without permission, they will get bala' in
the form of the disease (Iswandono et al., 2015).

The observance of the community and tourists to local wisdom in the eco-tourism area is said to
be very good based on the data in Figure 1. The existence of adherence to local knowledge has a positive
impact on the biodiversity of the Ngerong Cave area. Similar research carried out in the karst water
sources in the Tulungagung area and agricultural regions of the Dayak tribe in Kalimantan showed that
local wisdom could maintain ecosystems and a sustainable environment (Kurniawati et al., 2020; Murhaini
& Achmadi, 2021) Further interviews with caretakers and community leaders, as well as some
respondents, said they had heard word-of-mouth or folklore stories that there was a past incident that
caused someone to die from taking Bader fish and bats in the Ngerong Cave area. These stories further
make the community and tourists in the Ngerong Cave area believe that what is in the Ngerong Cave
area must be maintained and protected.

Community stories or folklore about the existence of Ngerong Cave and the sacredness of the
animals in Ngerong Cave are the main attractions for tourists and the community of Ngerong Cave. Apart
from being a myth, this local wisdom is crucial in maintaining biological sustainability in the Ngerong Cave
area. Conservation of the environment and biodiversity in the Ngerong Cave area is a form of success in
internalizing the value of local wisdom in protecting the environment must also be balanced with
conservation or maintenance efforts from the local government. From the results of interviews and data
on the distribution of questionnaires, conservation efforts for animals and plants in the Ngerong Cave area
have not lived carried out correctly. Special maintenance needs to be needed to protect biodiversity in the
Gua Ngerong area.

The existence of Ngerong Cave as an eco-tourism in the Rengel area is a commercial field for
several people living around Ngerong Cave. Some people depend on trading results in the Ngerong Cave
eco-tourism area. The results of interviews with sworders in the Ngerong Cave eco-tourism area vary in
the length of trading. There is even a trader who said he has been trading in the Ngerong Cave area for
about 35 years. The vendors in the Ngerong Cave area, in addition to providing food for visitors, also
provide food for aquatic biota in the Ngerong Cave area in the form of bread, shrines, seeds of randu
plants, etc. to be resold to visitors. Many visitors to the Ngerong Cave area influence the sustainability
and survival of aquatic biota in Ngerong Cave. Every time visitors come to Ngerong Cave, they interact
with marine biota by feeding the fish and turtles food from buying from traders or food brought by
themselves from home.

Besides having an impact on biological sustainability, trade activities and tourists also impact
environmental cleanliness in the Ngerong Cave eco-tourism area. The cleanliness in the Ngerong Cave
area still needs to be improved and needs special attention. From the results of limited observations,
researchers still see a large number of tourists who litter, thereby reducing aesthetics and polluting the
environment of Ngerong Cave. Temporary Shelters (TPS) in the Ngerong Cave area are not feasible
because some traders use cardboard as trash cans. The village government needs to provide proper
temporary shelters (TPS) spread overcrowded points for visitors.

Efforts to clean the environment in the eco-tourism area of Ngerong Cave are utilizing a periodic
system. However, routine cleaning is still not optimal for maintaining cleanliness because it is only with a
gathering system. The garbage in the Ngerong Cave area is the responsibility of each trader. Merchants
must clean up and collect trash scattered around the merchant area. The results of the waste collection
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will be transported by the village garbage transport car every three times a week, or at least once every
two days. Researchers still found a lot of garbage scattered in the Ngerong Cave area, indicating that the
site's cleanliness should increase. The amount of waste will also rise dramatically on weekends,
Saturdays, and Sundays. The same thing also happened in the new tourist attraction area in the Bantul
area, Jogjakarta (Darmawi, 2017), in the coastal tourist area of Bengkulu City, where there was still a lot
of garbage scattered (Enggara et al., 2019).

The results of an interview with the Rengel village government said that the availability of temporary
dumping grounds for traders is the responsibility of each trader. The village administration's efforts are to
transport the waste the traders have collected. The village government has also provided temporary
disposal sites in the form of barrels placed at several points in the Ngerong Cave area. In the Ngerong
Cave area, there is also a ban on disposing of garbage in the Ngerong Cave flow area in the form of
billboards installed on the banks of the Ngerong cave river. However, these efforts have not been optimal
in maintaining the cleanliness of the Ngerong Cave tourist area. The village government needs to make
efforts to check the tourist area so that it always knows the condition of the preservation of Ngerong Cave
as well as a step to determine the cleanup efforts that should promote in the Ngerong Cave area.

The support of the community and tourists in terms of environmental sustainability in the Ngerong
Cave area certainly needs to be improved. The results showed that public awareness and tourists to
maintain ecological sustainability are still low. Researchers also found a lot of garbage scattered inside
the Ngerong Cave eco-tourism area, mainly plastic food wrapping waste and leaf litter. Another activity
that can potentially reduce environmental sustainability is that several sellers are still disposing of liquid
waste and using detergent chemicals in the Gua Ngerong river area. Over time, this can disrupt the
oxygen and ecosystem balance in the waters of Ngerong Cave. Researchers also interviewed visitors
who said that tourists were not comfortable being disturbed because of community activities such as
washing and defecating activities in the waters of Ngerong Cave.

The existence of caves in an area is a habitat for the various biological diversity of animals and
plants. The endemic species that commonly inhabit a Cave is the Chiroptera family or bats. The existence
of bats in a cave today has decreased a lot. The decrease in bats in the Cave area is due to mining
activities in the Cave area, noise from human activities, hunting, and fishing for consumption and trade.
The Chinese state also experiences fears of species extinction in karst areas, that species diversity in
karst areas is gradually beginning to be threatened by tourism activities, exploitation of natural resources,
and agricultural activities in karst landscape areas (Ren et al., 2021b). Bats that inhabit a cave in Indonesia
consist of two types: Megachiroptera or fruit-eating bats, and Microchiroptera, or insectivorous bats
(Awalyah et al., 2019). These two bats also inhabit the Ngerong Cave karst area in Tuban Regency.

Ngerong Cave is a habitat for various types of plants and karst animals. The eco-tourism area of
Ngerong Cave is the habitat of the Chiroptera family, who live hanging on the Cave dinging, and the
Cyprinidae family. They live along the Ngerong Cave river's flow from the Cave's source downstream.
The existence of various animals and plants in the Ngerong Cave area makes Ngerong Cave an
ecosystem-balancing area in the Tuban area. The results of the Ngerong Cave research found that there
were nine species from four families of Chiroptera that lived in Ngerong Cave, including the species
Hipposideros larvatus; Hipposideros Diadema; Miniopterus schreibersi; Miniopterus pusillus; Miniopterus
australis; Megaderma spasma; Ronsettus amplexicaudatus; Rousettus leschenaultia; Eonicterys spelaea
(Prakarsa, 2013).

This Chiroptera has a very abundant number, with thousands of species hanging along the walls
of Cave to the mouth of the Cave. In addition to Chiroptera, many species inhabiting the Ngerong Cave
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are the bader fish or Cyprinidae. Ecological studies in China show that the family Cyprinidae dominates
the karst river area. This species has unique characteristics and is different from other fish species in
terms of morphology and physiology. This difference is because species in the family Cyprinidae live in
areas with two different light intensities: in caves with low light intensity and outside caves with average
light intensity (Xu et al., 2021). This biota lives along the flow of the Gua Ngerong river with a vast number
of up to thousands. However, researchers only predicted the number of bader fish in the river in the cave
mouth area to the river's upper reaches. In addition to bader fish, in the Ngerong Cave stream, there are
also dumbo catfish or Clarias sp, estimated to be 12 individuals with a length of Clarias sp of approximately
60 cm and a diameter of 15 cm, and a height of 8 cm. The Ngerong Cave stream is also a habitat for koi
fish (Cyprinus sp) and bulus or Amyda sp. Various species of these aquatic biotas coexist in the absence
of predation. These different types of aquatic organisms are in a low diversity status because Bader fish
species only dominate the aquatic biota that lives in the Ngerong river flow. The marine biota that lives on
the Ngerong river is mostly in safe conservation status, while the bulus species, which number 2
individuals, are in threatened conservation status according to the IUCN or The International Union for
Conservation of Nature (refer to the IUCN website). The abundance of Chiroptera species and Bader fish
in Ngerong Cave is the biological wealth of Ngerong Cave which must be maintained and protected for
its existence. These various species can also as an indicator of the environmental sustainability of the
Ngerong Cave area.

Protecting various types of aquatic biota and Chiroptera in the Ngerong Cave area is necessary.
The first step in a protection effort is to know the conservation status of each animal that inhabits the
Ngerong Cave. In addition to paying attention to biodiversity, the ecological maintenance of the karst
aquifer system also needs attention because it is a habitat for aquatic biota in the karst area. The care of
karst aquifers has so far received less attention and is more focused on their utilization alone (Kula$ et
al., 2021). The government also needs to maintain the species and protect the species from human
activities that cause the threatened existence of the species that inhabit Ngerong Cave.

Plant diversity in the karst area until now is still minimally published. Research on karst areas as
habitats for plants is still very minimal. Karst areas can potentially have high plant diversity (Istomo &
Dwisutono, 2016; Yang et al., 2021). This potential is because karst has a unique rock structure and
topsoil or fertile upper soil. Various plants that live in the karst area also generally have particular
morphological and root types. Plants in the karst area affect the diversity of biota and insects or animals
that inhabit the karst area (Istomo & Dwisutono, 2016).

Research on plant biodiversity by researchers in the eco-tourism area of Ngerong Cave. Based on
the observations, at least 26 species of high-level plants were found that grow in the Ngerong Cave eco-
tourism area. These plants range from shrubs and herbs to spermatophyte plants. Researchers also took
measurements on abiotic factors in the Ngerong Cave eco-tourism area, including soil pH of 7.5, a
temperature of 27°, and air conditions in the Ngerong Cave area that were dry during the day. The high-
level plant that dominates in the Ngerong Cave area is the Ficus sp species. Research states that Ficus
Sp plants have a high tolerance to extreme environmental conditions, are resistant to stress, generally
become stands that dominate tropical forest areas or areas with tropical weather, and are plants that like
alkaline soils (Elhawary et al., 2018; Solis et al., 2016). This plant is also a counterweight to the ecosystem
in the Ngerong Cave area because it is a food provider for Megachiroptera, who live in Ngerong Cave.
Another plant that dominates the Cave area is the Sansevieria sp and Rheo discolor. This plant can use
as an ornamental plant. Researchers have found many of these two species live in groups.
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Various plants in the eco-tourism area of Ngerong Cave tend to be left wild without treatment.
Efforts are needed to conserve plants in the Ngerong Cave area. The first step in plant conservation is to
know the conservation status of plants. Conservation status is a status on a species granted by the
International Union for Conservation of Nature. The conservation status at IUCN can help the government
determine the next conservation steps for the diversity of plants in the Ngerong Cave area.

CONCLUSION

The local wisdom of the people of Rengel Village influences maintaining biological sustainability in
the Ngerong Cave eco-tourism area. The abundance sees natural sustainability in the Ngerong Cave of
Bader fish species that live along the Ngerong river flow and the number of bat species or Chiroptera on
the walls of the Cave. These two species number up to thousands of individuals. The biodiversity of the
Ngerong Cave eco-tourism area can see in the many plants that grow in the Ngerong Cave eco-tourism
area, of which there are at least 26 high-level plants. The village government must conduct conservation
activities to maintain sustainability and biodiversity in the Ngerong Cave ecowista area.
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