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ABSTRACT

Peatlands are vulnerable to fire, causing ecological damage that threatens biodiversity, one
of which is amphibians. The nature of amphibians which are sensitive to environmental
changes can be used as a bioindicator of the quality of a disturbed environment, including in
buffer villages around conservation areas. This research aims to analyze the diversity of
amphibians and their relationship with temperature and air humidity. The method used is
Visual Encounter Survey (VES) in two types of habitats, namely oil palm plantations and
swamps. Data analysis used the Shannon-Wiener species diversity index, the Pielou species
evenness index, and the Pearson correlation test. The research results found 6 species of
amphibians, namely Hylarana erythraea, Hylarana nicobariensis, Fejervarya limnocharis,
Fejervarya cancrivora, Duttaphrynus melanustictus, and Hylarana baramica. The diversity
index (H") in oil palm plantations and swamps is H'=1.46 and H'=1.10 in the medium category.
This shows that ecologically, the conditions of the habitat types of oil palm plantations and
swamps in the buffer villages around the Orang Kayo Hitam Forest Park after land burning
can support amphibian life. Continuous monitoring efforts involving stakeholders and buffer
village communities are needed to increase education on amphibian conservation.
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INTRODUCTION

The peat ecosystem is a wetland ecosystem that is fragile (Wulandari et al. 2021; Wdsten et
al. 2006) to degradation and sensitive to climate change (Sudrajat and Subekti 2019). The
peat ecosystem has unique physical, biological, and chemical characteristics that are very
different from other soil minerals (Yuwati et al. 2021). Peatlands have an important role in the
ecosystem, namely maintaining hydrological functions and as a carbon sink (Yule 2010),
playing a role in controlling climate (Wahyunto and Subagjo 2004; Yuliani and Rahman 2018)
and supporting various types of biodiversity, such as amphibians (Page and Rieley 2018; Posa
et al. 2011; Rieley 2016). However, peatlands are susceptible to fire due to their high organic
material content (Najiyati et al., 2005; Triadi, 2020). Widespread degradation and the
conversion of peatlands to plantations and agriculture have disrupted the ecological function
of peatlands (Cole et al. 2021; Mishra et al. 2021; Mubekti 2011; Yuliani and Rahman 2018)
making them easily flammable (Marlina 2017; McCarter et al. 2021). The increasing rate of
peatland destruction makes peatlands fragile. If they experience a decline in function or even
become damaged, it will not be easy to restore them to their original condition (Wetlands
International 2015). Disturbances in peat forests result in increased climate change and
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reduced biodiversity (Posa et al. 2011; Roucoux et al. 2017; Yule 2010), including threatening
amphibian diversity (Bolochio et al. 2020; Stuart et al. 2008).

Amphibians are part of biodiversity that can live in terrestrial, aquatic, and arboreal habitats
(Prasetyo et al. 2012; Yani and Said 2015). Ecologically, amphibians have an important role
in the food chain (Atkinson et al. 2021; Hocking et al. 2014; Zakaria et al. 2022) such as
predators of insects or invertebrate animals (Kusrini 2013). Amphibians also act as
bioindicators of environmental quality because they are sensitive to environmental changes
(Roach et al. 2020; Soomets et al. 2023). The nature of amphibians, which are very sensitive
to changes in environmental conditions such as temperature and humidity (Devi et al. 2019)
can be used as an indicator of the quality of an environment, especially in peat ecosystems
(Soomets et al. 2023). Climate change, environmental pollution, deforestation, and forest
degradation can threaten amphibian habitats (Bobi et al. 2017; Decena et al. 2020; Kusrini et
al. 2020). One of the amphibian habitats vulnerable to environmental change is the peat forest
ecosystem (Azhari et al. 2022; Leo et al. 2020), including in the buffer villages around the
Orang Kayo Hitam Forest Park.

Orang Kayo Hitam (OKH) Forest Park is the only conservation area for collection purposes
that has a peat ecosystem (Wulandari et al. 2021). The main problem in managing OKH Forest
Park is repeated forest fires, which create degraded peatlands (Saleh et al. 2021; Tamin et al.
2021). Peatland fires occur almost every year in OKH Forest Park, causing damage and loss
of habitat for flora and fauna (Nurfitri et al. 2022; Prasetia et al. 2020), thus affecting the
ecological function of the peat ecosystem, including in the surrounding villages (Girkin et al.
2022). A buffer village is an area outside and around and directly adjacent to a conservation
area and is legally a place where specific communities live. The Indonesian Regulation (UU
No. 5/1990: Conservation of Biological Natural Resources and Ecosystems) states that areas
directly adjacent to conservation areas are designated as buffer areas. The buffer area (if the
form of a village is called a buffer village) has a vital role in supporting the sustainability of the
conservation area, OKH Forest Park, because it prevents all forms of pressure and
disturbance that threaten the sustainability of the conservation area. This means that
optimizing the welfare of buffer village communities is one factor that influences the
sustainability of conservation areas (Pereira et al. 2023). Apart from that, buffer villages are
an important area to be developed to support local economic sustainability so that illegal
practices in conservation areas can be stopped (Iswandaru et al. 2023).

On the other hand, peatland management in buffer villages is a factor that influences the
sustainability of wildlife and its conservation. However, much still needs to be discovered about
these ecosystems' wildlife (including amphibians), thus hindering effective conservation action
(Harrison and Rieley 2018). Thus, it is very important to study amphibian diversity and its
relationship with the recovery of post-burning peat ecosystems. Therefore, it is important to
measure the initial recovery process of peat forests after burning through amphibian diversity
because their distribution and ecological niche are representative of humidity and temperature
patterns. This research aims to analyze the diversity of amphibians and their relationship to
environmental conditions in buffer villages around the Orang Kayo Hitam Grand Forest Park.

METHOD

Study Site

The research focused on Jebus Village, Muaro Kumpeh Subdistrict, Muaro Jambi District.
Apart from being the closest buffer village to OKH Forest Park, Jebus Village has the most
significant fire impact from the 2019 forest and land fires. Geographically, Jebus Village is
located at 1°20'38.85" S 104°01'58.90" E (Figure 1). The land cover of Jebus Village consists
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of settlements and swamps, and the condition of the yards around the housing is dominated
by plantation plants such as Elaeis guineensis. This village is on the banks of the Batanghari
River, so several locations are flooded throughout the year and form swamps. The swamp
conditions are overgrown with grass over one meter high and water plants such as Eichhornia
crassipes. The depth of the swamp is between 2 — 3 meters, with mud depth of more than 2
meters (Figure 2).
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Figure 1. Maps of the study site in the Jebus Village around OKH Forest Park

Figure 2. Site condition: palm oil plantation (left); swamp (right).

Data Collection

Data collection was carried out in September 2022. Amphibian data was collected using the
VES (Visual Encounter Survey) method to search for amphibians in representative locations
over a certain period (Kusrini et al. 2020; Zakaria et al. 2022). The VES method was chosen
because it assumes an equal chance of detecting all developmental stages and sex of
amphibians (Boullhesen et al. 2021). In oil palm plantations, the VES method is carried out by
exploring/exploring the space between oil palm plants in the form of a zig-zag path 200 meters
long. The VES method is carried out in swamp areas by exploring around and surrounding the
swamp's edge. The sampling time is set for 3 hours every morning (07.00 — 10.00 WIB) and
evening (19.00 — 22.00 WIB). Amphibians have different active times, namely day and night,

76



Jurnal Belantara Vol. 8, No.1, March (74-85)

S0 two sessions in one day are needed to maximize the chances of encountering species both
during the day and at night (Zakaria et al. 2022). Recording of species is based on direct
encounters at observation locations (Bobi et al. 2017) and identification of amphibian types
based on Stuart et al (2008). The environmental data collected is temperature and humidity.
Temperature and humidity measurements were carried out in the morning and evening over
the same time as amphibian observations.

Data Analysis

Quantitative analysis is used to calculate species diversity and species’ evenness. The
Shanon-Wiener Diversity Index (H") is used to analyze amphibian species diversity, and the
Pielou Evenness Index (E) is used to analyze the evenness of amphibian species in both
habitat types.

RESULTS and DISCUSSION,

Amfibi in the Tropical Peatland

The species of amphibians found in buffer villages around Tahura OKH consist of 6 species
from 3 families (Fig. 3). These six species were found during six days of observation (Fig. 4).
Of the six species, Hylarana erythraea paling sering ditemukan di semua lokasi, selanjutnya
Fejervarya limnocharis, Fejervarya cancrivora, Hylarana baramica, Hylarana nicobariensis
and Duttaprhynus melanostictus.
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Figure 3. Amphibians in the buffer village around OKH Forest Park. A. Duttaprhynus
melanostictus, B. Fejervarya limnocharis, C. Hylarana baramica, D. Hylarana erythraea, E.
Fejervarya cancrivora, F. Hylarana nicobariensis.
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Figure 4. Species accumulation curve illustrates the accumulation of the encountered
species during the 6 days of field sampling.

The Ranidae family found at the research location consists of three species from the genus
Hylarana, namely H. Erythraea, H. nicobariensis, and H. baramica. The Ranidae family is
often found in human habitats with water, starting from the lowlands to 1,200 meters above
sea level (Kusrini 2007; Sari et al. 2022). H. erythraea is a type of amphibian that was found
at an observation location with 24 individuals. This frog has a sizeable dorsal-lateral fold that
extends to the cloaca. Apart from that, this frog has a visible tympanum. H. erythraea, often
found, can be influenced by the plants in a location (Kurniati, 2010; Azhari et al., 2022). Wanda
et al (2012) stated that this type of frog can live in disturbed habitats and adapt to varied
habitats. H. nicobariensis is a type of amphibian found in oil palm plantations. The size of H.
nicobariensis is more diminutive than H. erythraea. The body and legs are slender, the color
of the tympanum is almost the same as the color of the body, and the texture of the body has
fine nodules. H. baramica can occupy various habitats, such as primary forests, secondary
forests, and around settlements. H. baramica was found in a pile of oil palm frond litter close
to a body of water with an SVL size of 47.5 mm and a body color of blackish brown with dark
spots. The skin texture of this frog is rough and has pimples.

The Bufonidae family found at the research location was only one species, namely
Duttaphrynus melanotictus, with two individuals. It is characterized by a rough body with spots
over it. D. melanotictus is found in swamps near human settlements and were found around
human settlements and the only type of amphibian that can associate with the human
environment (Miftakhurrohmah et al. 2019).

78



Jurnal Belantara Vol. 8, No.1, March (74-85)

The Dicroglossidae family found at the research location is Fejervarya cancrivora and
Fejervarya limnocharis. There were eight individuals of F. cancrivora and eight individuals of
F. limnocharis in the oil palm plantation with muddy soil conditions and little grass. In the
swamp were four individuals of F. cancrivora and six of F. limnocharis. To differentiate
between F. cancrivora and F. limnocharis, you can look at the shape of the hind legs, one of
which is that the web of the rear toes on F. cancrivora reaches the top of the toe. In contrast,
the net on the toes of F. limnocharis only gets half of it (figure 6) (Kusrini 2013).

@ (b)
Figure 5. Differences in the membranes on the hind toes between individual Fejervarya
cancrivora (a) and Fejervarya limnocharis (b).

Amphibians Compotition

Of the six species recorded, five species were found in oil palm plantations, and four species
were found in swamps (Table 1). Composition based on individuals in the swamp showed that
Hylarana erythraea had the highest number of individuals and Duttaphrynus melanostictus
had the fewest. In oil palm, most individuals found were Hylarana erythraea; the rarest were
Hylarana nicobariensis and Hylarana baramica. Composition based on family shows that
Ranidae has the highest number of species, namely three species (50%), Dicroglossidae has
two species (33%) and Bufonidae has the lowest nhumber of species, namely one species
(17%) (Fig. 6).

Table 1. List of amphibians in the Buffer Village of Orang Kayo Hitam Forest Park

No. Family Species Common Name Swamp Palm Conservation
Oil Status

1. Ranidae Hylarana Green Paddy N N LC
erythraea Frog

2. Ranidae Hylarana Cricket Frog ) N LC
nicobariensis

3. Ranidae Hylarana Brown Marsh ) N LC
baramica Frog

4, Dicroglossidae  Fejervarya Crab-Eating Frog N N LC
cancrivora

5. Dicroglossidae  Fejervarya Grass Frog N N LC
limnocharis

6. Bufonidae Duttaphrynus Common Sunda N i LC

melanostictus  Toad

The conservation status for all types of amphibians found is least concern (LC). This means
that all six amphibians have a low risk of extinction. Still, it is important to monitor species in
this status to develop appropriate conservation measures to prevent them from being
threatened (https://www.iucnredlist.org/about/fags#Pagelndex).
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Figure 6. Amphibians Compotition based on Individuals and Family.

Fifty-six individuals of six species of amphibians were recorded at both locations. In oil palm
plantations, 27 individuals were recorded, and in swamps, 29 individuals. In addition, the
number of individuals of each amphibian found in oil palm plantations and swamps is different.
It was recorded that 17 individuals of Hylarana erythraea were found in swamps and seven in
oil palm plantations. Hylarana baramica and Hylarana nicobariensis were only found in oil
palm plantations in two individuals each. Fejervarya cancrivora, four individuals were found in
swamps and eight individuals in oil palm plantations. Fejervarya limnocharis, eight individuals
were found in oil palm plantations and six individuals were found in swamps. Duttaphrynus
melanostictus, only found in swamps in two individuals.

Diversity and Evenness Index

The diversity index of amphibians in the buffer village (Table 2) is H'= 1<1.10-1.45<3,
classified as medium. The diversity index in an ecosystem will be lower if the number of
species and individuals in that ecosystem is fewer (Irwansyah et al, 2022). The higher diversity
index of amphibians in palm oil can be caused by abiotic factors such as temperature and
humidity. In the palm oil plantations, the average air temperature was 26°C, while in the
swamp, it was 25.17 °C. The air humidity value in palm oil is higher than in swamp, namely
79.67% in palm oil and 76.5% in swamp. According to Mardinata et al (2018), the optimum
temperature in amphibian habitats ranges from 25°C-30°C. Amphibians are poikilothermic,
which means they cannot regulate their body temperature. Therefore, their body temperature
depends on environmental conditions (Ariza et al. 2014). The means that amphibians need a
moist area to make it easier to regulate body temperature and protect their skin from drying
out. The evenness of amphibian species at the research location was evenly distributed, with
an evenness index value of 0.79-0.90, which means that species evenness in both research
locations was stable. The evenness of species in these two types of habitats is due to water
availability, making it a suitable habitat for amphibians to breed.

Table 2. Diversity Index (H’) and Evenness Index (E) in the Buffer Village of OKH Forest
Park.

Habitat Types Diversity Index (H’) Evennes Index(E)
Palm Oil Plantation 1.45 0.90
Swamp 1.10 0.79

CONCLUSIONS and RECOMMENDATIONS

Six species of amphibians from three families were recorded in the buffer villages around OKH
Forest Park. The families with the most species are Ranidae (50%), Dicroglossidae (33%) and
Bufonidae (17%). Based on the IUCN Redlist, the conservation status of the six amphibian
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species found is Least Concern (LC). The diversity index (H') value for the oil palm and swamp
habitat types is 1<1.10-1.45<3 in the medium category, which shows both types of habitats
are relatively capale of supporting amphibians’ life. The evennes index for the oil palm and
swamp habitat types is close to 1 with a range of 0.79-0.90, which shows the distribution
between species is relatively uniform. Continuous monitoring efforts involving stakeholders and
buffer village communities are needed to increase education on amphibian conservation.
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