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Abstract. This study was conducted in three different habitat types consisting of
(1) forest, (2) rivers, and (3) paddy fields. We used transect lines with a length of
50 m with a distance of 1 m right and left. The number of transects in each habitat
was 10. We found 148 individuals with 13 species belonging to 6 families. The
value of species richness in each habitat is classified as low, namely 2,0020 in forest
habitat, 2,2260 in river habitat, and 0,9851 in paddy fields with species diversity
in each habitat type including moderate, namely 1,7718 in forest habitat, 1,7897
in river habitat, and 1,0978 in paddy fields. The calculation of the evenness value
in river habitat is 0,7773 and 0,8520 which is classified as stable while in paddy
field habitat is 0,6821 which is classified as unstable. The highest level of habitat
similarity is river habitat with forest habitat which is 0,6667 and the smallest is
river habitat with paddy field habitat which is 0,4000. It can be concluded that the
amphibian community in the river habitat is almost the same as the forest habitat,
and the amphibian community in the paddy field habitat were different from the
river habitat.
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1 Introduction

The composition of Anura species that live in various habitat types is influenced by the
character of the habitat itself [1, 2]. The existence of Anura in a habitat can be seen from
the structure of the Anura community and its distribution in that habitat. Community
structure and distribution patterns are influenced by the physical and chemical properties
of the environment as well as the biological features of the organisms themselves [3].

Differences in habitat that occur naturally affect the diversity of Anura. As aquatic
habitats and forests are equally important for Anura at this stage in the Anura life cycle
[1]. Changes in the habitat environment that affect Anura’s life [4], one of which is
changes in landscape structure [5]. Landscapes that are converted to semi-natural [6], as
well as human activities, have an impact on habitat quality and landscape connectivity
[7]. Over the last two decades, Sumatra has experienced forest loss. However, it is not
known with certainty the extent of Anura’s tolerance for this impact [8].
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So far there are 6 families with 116 species of Anura in Sumatra [9]. The high number
of species found reveals that Anura diversity in Sumatra is still poorly documented [10].
Compared to the islands of Java [11] and Borneo [12], the study of Anura in Sumatra is
still less studied [13].

Several studies of Anura species in different habitat types; Hutan Harapan Jambi
[14], PT. BLP Central Borneo [15], and Balik Bukit Resort [16]. Each Anura has a
minimum geographic range to survive and reproduce [17]. The existence of human
activities such as mountain rock mining which is the livelihood of the community at the
research site can be a threat to Anura. According to [18], the impact of mountain rock
mining on the environment is the risk of landslides and irregular land due to ex-dug
holes. This initiates the destruction and fragmentation of Anura’s habitat [8]. Anura is
vulnerable to environmental changes and disturbances [4]. Therefore, it is important to
conduct this research as an effort to conserve Anura in order to maintain the population,
environmental conditions and habitat of Anura.

2 Materials and Methods

The researchwas conducted fromDecember 2020 to February 2021 in Supayang village,
Payung Sekaki District, Solok Regency, with coordinates 0°52′27.9′′S - 100°45′16.3′′E
with an altitude of 686 masl. Based on a preliminary survey, the research location passed
the Lubuk Talang bridge.

Sampling was done by transect method [19]. There are 10 transects used in each
location, each transect is 50 m long with an observation distance of 1 m right and left
[20]. The distance between transects is 5 m [21], the distance between transects in
paddy fields and rivers is 20 m, and the distance between forest transects and rivers is
20 m [22]. The transect is roamed at night from 20.00 h to complete. At each research
location, environmental parametersweremeasured. The environmental parameters taken
were air temperature, humidity, soil temperature, soil pH, water temperature, water
pH, and water clarity. The identification process begins with photographing the dorsal,
ventral, lateral, and webbing specimens. Identification of Anura using the Java and Bali
Amphibian Field Guide book [11]; West Java Amphibian Identification Picture Guide
[21]; Borneo Amphibian Field Guide; Inger & Stuebing [23] Inger & Iskandar [24];
Teynie et al. [10]; Munir et al. [25] and a website (www.amphibiaweb.org) conducted at
the Ecology, Biology Laboratory, Faculty of Mathematics and Natural Sciences, Padang
State University.

Specimenswere put into an anesthetic solution ofMS-222 or Clorobutanol (Hidrous)
which was mixed with one liter of water until it died. After the specimen dies, the sample
is labeled and the tissue is removed for DNA analysis. The tissue taken was the liver
which was inserted into a microtube containing 96% alcohol. If the sample is small, then
themuscle is taken. The tissue samples that had been takenwere put into a box containing
4% formalin. Samples are stored for 1 to 2 days. Selatah specimens are formed followed
by rinsing with running water until the rest of the formalin is gone. Specimens are stored
in glass bottles containing 70% alcohol [26].

http://www.amphibiaweb.org
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3 Result and Discussion

The number of Anura found was 148 individuals with 13 species belonging to 6 families.
The distribution of Anura in three habitats, namely 8 species in the forest, 10 species in
rivers, and 5 species in paddy fields. Several species spread exclusively in one habitat
type, such as F. cancrivora in paddy fields habitat, L. laticeps, L. microdiscus, L. kuhlii
in river habitat, and M. nasuta in forest habitat. Several species were distributed in the
three habitats, namely Amnirana nicobariensis and Polypedates leucomystax (Fig. 1).
The most common species found were in river habitats with 10 species, and the least
found in paddy fields with 5 species. Complete data can be seen in Table 1.

The most species found in forest habitats, namely W. sumatrana, amounted to 10.
According to Inger [27] W. sumatrana is a species that lives on the banks of rivers and
can adapt to variousmicrohabitats. Themost species found in river habitats wereO. hosii
with 18 individuals. O. hosii species have habitats on the banks of rivers, usually found
on rocks and low shrubs [28]. In the paddy field habitat, the most common species was
F. limnocharis with 31 individuals. Conditions support the existence of F. limnocharis
because the paddy fields have a muddy structure and open areas and include species that
are able to associate with human activities [27].

The value of species richness in the study area showed that the three habitats were
classified as low (R< 2.5) as described in Table 2. The low species richness of Anura is
due to human activities [29] in research locations such as mountain rock quarries, paddy
fields, and research locations adjacent to vehicle paths that affect Anura’s survival.
Species richness was influenced by canopy cover, herbaceous layer, and leaf litter [6,
30].

Diversity values in the three habitat types were classified asmoderate (1<H’< 3) as
described in Table 2. This shows that ecologically the three habitats are quite supportive
of Anura’s diversity. Species diversity depends on the number of species and the number
of individuals [31]. The stability of an ecosystem can be seen from its diversity [32]. If the
condition of the ecosystem is relatively stable, the diversity is high. Disturbed ecosystem
environment, the diversity tends to be moderate, and polluted ecosystem environment,
the diversity is low. Humidity, temperature, wide variation, and habitat of an area such
as shrubs, litter, canopy cover, and standing water are some of the factors that can affect
Anura’s diversity [33, 34]. Wildlife will be diverse if the habitat structure is also diverse
[35].

Table 3 informed calculation of the evenness value of species in forest and river
habitat types is classified as stable (0.75< E< 1) and paddy field habitats are classified
as unstable (0.5 < E < 0.75). This indicates that the distribution of Anura in forest and
river habitats tends to be even and no species dominates. Evenness of species is indicated
by the presence or absence of the dominant species [36].

On the other hand, in the paddy field habitat there is a species that dominates, namely
F. limnocharis totaling 31 individuals. This species is very well known to live in paddy
fields and is very tolerant of human activities [11, 21].

Table 3 informed the highest species density was found in the paddy fields habitat,
namely F. limnocharis with 3.1 individuals/m2. The high density of F. limnocharis was
because F. limnocharis was the most dominant species among other Anura. Factors that
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Table 1. The species and number of Anura found at the research site

No Family Species Habitat Total

Forest river paddy
fields

1 Bufonidae Phrynoidis aspera
(Gravenhorst, 1829)

1 2 0 3

2 Dicroglossidae Fejervarya cancrivora
(Gravenhorst, 1829)

0 0 5 5

3 Fejervarya limnocharis
(Gravenhorst, 1829)

0 2 31 33

4 Limnonectes laticeps
(Anderson, 1871)

0 8 0 8

5 Limnonectes kuhlii (Tschudi,
1838)

0 1 0 1

6 Limnonectes microdiscus
(Boettger, 1892)

0 1 0 1

7 Megophrydae Megophrys nasuta (Schlegel,
1858)

1 0 0 1

8 Microhylidae Microhyla heymonsi (Vogt,
1911)

2 0 2 4

9 Ranidae Amnirana nicobariensis
(Stoliczka, 1870)

3 4 19 26

10 Chalcorana chaconota
(Schlegel, 1837)

9 3 0 12

11 Odorrana hosii (Boulenger,
1891)

2 18 0 20

12 Wijayarana sumatrana
(Yang, 1991)

10 17 0 27

13 Rhacophoridae Polypedates leucomystax
(Gravenhorst, 1829)

5 1 1 7

Number of individuals 33 57 58 148

Number of species 8 10 5 13

cause differences in Anura density are food availability factors, such as the abundance
of arthropods [37] and population characteristics of each species itself [38].

The similarity value of Anura community in river habitat and forest habitat has the
highest similarity value, which is 0.6667 (Table 5). Based on the similarity index, the
Anura community tends to have similarities. This community similarity occurs because
the habitats are close together [39]. These two habitats have a high degree of similarity
in accordance with the conditions of forest and river habitats that are close together. The
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Table 2. Species richness in three habitat types

No Habitat types Specific Richness Index

1 Forest 2,0020

2 River 2,2260

3 Paddy fields 0,9851

Table 3. Diversity and evenness of Anura species in three habitat types

No Habitat types Species Diversity Evenness of Species

1 Forest 1,7718 0,8520

2 River 1,7897 0,7773

3 Paddy fields 1,0978 0,6821

condition of the forest at the study site has a sloping topography, there is no water source
other than riversWhile, Anura is very dependent on the presence of water [40] (Table 4).

Based on Table 6, abiotic factors such as temperature, pH, humidity, andwater clarity
did not have a major effect on the Anura community in each habitat in the study site.
A comparison of the values of each factor is not much different. The air temperature

Table 4. Density of each population in each habitat

Species Habitat

Forest River Paddy fields

Phrynoidis aspera (Gravenhorst, 1829) 0,1 0,2 0

Fejervarya cancrivora Gravenhorst, 1829 0 0 0,5

Fejervarya limnocharis Gravenhorst, 1829 0 0,2 3,1

Limnonectes laticeps (Anderson, 1871) 0 0,8 0

Limnonectes kuhlii (Tschudi, 1838) 0 0,1 0

Limnonectes microdiscus (Boettger, 1892) 0 0,1 0

Megophrys nasuta (Schlegel, 1858) 0,1 0 0

Microhyla heymonsi (Vogt, 1911) 0,2 0 0,2

Amnirana nicobariensis (Stoliczka, 1870) 0,3 0,4 1,9

Chalcorana chaconota (Schlegel, 1837) 0,9 0,3 0

Odorrana hosii (Boulenger, 1891) 0,2 1,8 0

Wijayarana sumatrana (Yang, 1991) 1 1,7 0

Polypedates leucomystax (Gravenhorst, 1829) 0,5 0,1 0,1
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Table 5. Similarity of Anura community in three habitat types

Habitat Forest river Paddy field

Forest - 0,6667 0,4615

River - 0,4000

Paddy fields -

Table 6. Physical conditions in each habitat type

Factor Habitat

Forest River Rice fields

Relative Temperature (°C) Air 21,2–22,8 22,9–23,1 20,6–21,3

Soil 23 24 23

Water - 20,1 -

pH Soil 7 6,5 5

Water - 8,2 -

Relative Humidity (%) 95–98 93-97 89–95

Water Clarity - 0,24 -

in the forest is 21.2–22.8°C, in the river, it is 22.9–23.1°C, and in the rice fields, it is
20.6–21.3°C. The water temperature in the river is 20.1°C, this temperature is the ideal
temperature for Anura. The optimum temperature for Anura to survive is between 20–
35°C [41]. Humidity at the study site ranged from 89–98%. Anura requires sufficient
moisture to prevent the body from drying out [11]. The temperature and humidity at the
research site indicate that Anura can still carry out its activities.

The range of soil pH in the three habitats is 5–7, where this pH is neutral and common
to most living things, the pH of water in rivers is 8.2. One of the causes of high pH is
rainfall [42]. The optimum pH range of aquatic animals is 6.5–8.5 [43], thus the pH
of the water is suitable for Anura’s survival. The low pH can cause a slowdown in the
growth and development of Anura [43]. The water clarity at the research site is 0.24.
This figure shows that the waters in the study area are very good and there is no pollution
[45]. The effect of turbidity affects the abundance of Anura [46], and a decrease in the
quality of life, as well as the foraging ability of Anura larvae, is reduced [47].

4 Conclusions

The value of species richness in each habitat is classified as low, and the species diversity
in each habitat type including moderate. The calculation of the evenness value in river
habitat was classified as stable while unstable in paddy. The highest level of habitat sim-
ilarity is in river and forest habitats which is 0,6667 and the smallest is river habitat with
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paddy field habitat which is 0,4000. It can be concluded that the amphibian community
in the river habitat is almost the same as the forest habitat, and the amphibian community
in the paddy field habitat were different from the river habitat.
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