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Abstract. Suryaningsih S, Bhagawati D, Sukmaningrum S, Sugiharto, Puspitasari IGAAR. 2020. Freshwater fish diversity in three
tributary streams in Serayu Basin, Central Java, Indonesia. Biodiversitas 21: 5811-5817. Determining the diversity of freshwater fish
species in Central Java, Indonesia has been confounded by temporal and spatial limitations in past studies. The Serayu Basin is a large
watershed in Central Java that is believed to have high freshwater fish diversity. We aimed to determine the diversity and community
structure of freshwater fish species in three tributaries of the Serayu, elucidate the factors influencing this diversity, and determine the extent
to which these tributaries contribute to the total freshwater fish species richness for southwest Central Java. We conducted gill net sampling
from May to August 2018 on the Tulis, Mrawu, and Kali Sapi Rivers located at Banjanegara district Sampling followed a random group
technique in upstream, midstream, and downstream river sections of each tributary. In total, we observed 21 freshwater fish species.
Broadly, fish species diversity was relatively low in the study area, and water temperature and dissolved oxygen were important in

maintaining fish diversity. These three tributaries house 27-46% of the freshwater fish species reported for southem Central Java.

Keywords: Banjarnegara, dissolved oxygen, diversity, fish, Serayu basin, species richness

INTRODUCTION

The Serayu River is one of the major rivers in Central
Java, Indonesia. It is 153 km in length, stretching from
Wonosobo District to Cilacap District, and is fed by 14
(Krismono et al. 2009) tributaries Major tributaries in
Banjarnegara District include the Tulis, Mrawu, and Kali
Sapi Rivers, all of which are subject to different land-use
types. Understanding fish diversity and population
dynamics in the Serayu’s tributaries is vital because these
smaller rivers play a crucial role in its overall diversity.
The diversity of fish species in large rivers is closely
related to the diversity of fish in the tributaries that support
it (Pander and Geist, 2018; Essien Bok and Isemin 2020).
Tributaries can be critical habitats for fish as the aquatic
habitat is their habitat and low habitat quality in mainstem
rivers (Stegmann et al. 2019). Assessments of freshwater
fish richness in the Serayu suggest that richness varies
spatially, with some areas having fewer than 30 species.
For example, 13 species were reported from upstream areas
in Wonosobo (Haryono et al. 2014), 18 species from the
Klawing River (Suryaningsih et al. 2018).

The diversity of freshwater fish species is strongly
influenced by environmental factors (Beesley and Prince
2010), such as temperature (Mondal and Bat 2020) and
environmental factors. Certain factors such as pH,
dissolved oxygen, and water velocity were found to
significantly predict richness and diversity. Increase in
stream depth and width offers more space for individuals
and provides more variation in niches, resulting in higher
diversity in accordance with species-area relationship. Fish

species richness within a river is affected by habitat
heterogeneity and other habitat parameters (Jenkins and
Jupiter 2011; Huang et al. 2019). Among these, water
quality, substrate type, and pollutant burdens can affect the
presence of a given species (Lakra et al. 2010), because
different species occupy different niches and vary in their
environmental tolerances (Costa et al. 2013; Hasyimah et
al. 2013; Basavaraja et al. 2014; Ohee 2016). Even within a
single river, habitat availability or quality may differ to the
extent that there are differences in diversity among the
upstream, midstream, and downstream reaches (Guo et al.
2018).

Recent research from several rivers in Java, especially
Central Java, has been conducted. (Haryono et al. 2014)
reported that in the upstream area of Serayu Wonosobo, 13
fish species were found whereas Suryaningsih et al. (2018)
found 18 fish species in the Klawing river. Nuryanto et al.
(2012) found 22 fish species of fish in the Cileumeuh river,
19 fish species were discovered in the Cikawung river
(Nuryanto et al. 2015); and in the Cijalu river, 19 fish
species were identified (Nuryanto et al. 2016). Based on
the results of previous research studies, the diversity of fish
species in southern part of Central Java varies significantly
with some areas having fewer than 30 species. Past
research efforts have provided a reasonable estimate of fish
species and their distributions within tributaries of the
Serayu watershed. Here, we aimed to determine species
diversity in three major tributaries and the environmental
factors supporting species richness.
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MATERIALS AND METHODS

Study area

Our study took place in the upper reaches of the Serayu
watershed in three major tributaries in Banjarnegara
District, Indonesia: The Tulis, Mrawu, and Kali Sapi
Rivers. We sampled at three locations in each river:
upstream, midstream, and downstream (Figure 1). Habitat
descriptions for each of the nine sampling locations are
provided in Table 1.

BIODIVERSITAS 21 (12): 5811-5817, December 2020

Field sampling of fish and environmental parameters

Fish samples were collected using gillnets of a 0.5-inch
and 1-inch mesh size, 30 m length of net Samples were
collected monthly from June to September 2018 during a
12-h sampling event, gill net was setting start at afternoon
until morning. which was replicated four times at each
sampling location. Fresh samples were transported on ice
to a laboratory, where they were washed in running water,
placed in a 10% formalin solution for fixation for 48 hours,
and then transferred to 70% ethyl alcohol for storage.
Specimens were identified based on Kottelat et al. (2013).
(Tan and Armbruster 2018).

Table 1. Habitat descriptions for nine sampling locations on three tributaries of the Serayu River in Central Java, Indonesia

Habitat characteristic Upstream (1)

Midstream (2) Downstream (3)

Tulis
Location 7° 24'35" S 109° 15'15.6" E
Elevation (m asl) 506
Depth (m) 65
Width (m) 30
Substrate type Big stones, gravel
Mrawu
Location 7°29'18.5" S 109°28' 41"E
Elevation (m asl) 453
Depth (m) 60
Width (m) 40
Substrate type Big stones
Kali Sapi
Location 7°29'18.5" S 109° 28'41"E
Elevation (m asl) 257
Depth (m) 55
Width (m) 30
Substrate type Small stone, sand

7°222.9" S 109° 15'15.6" E

Medium and small stones, sand

7°22'10.5" S 109° 41'35.1" E

7°22'10.5" S 109° 41'35.1" E

7°2327.5" S 109° 45'004" E

460 407
66 45
30 30

Medium and small stones, sand

7°48'478" S 109° 47'133"E

430 382
84 92
40 45

Big stones, sand Medium and small stones, sand

7°48'478" S 109° 47'133"E

227 207
65 85
28 30

Gravel, sand, mud Mud

Note: Sands: <4mm in diameter, Gravel: 4-37.5 mm in diameter, Small stones: 3.75-7.5 cm in diameter, Medium stones: 75-20 cm in

diameter, Big/large stones: > 20cm in diameter

Serayu tributaries map

Babotsari

—Kab= alingg.
t I ]

Sapi River

: Qemblung
MAP

SERAYU RIVER
PROVINCE OF CENTRAL JAVA

Sampling site:
1. Upstream,

2. Midlle stream
3. Downstrean

;F’RQV}NCE OF CENTRAL JAVA

Figure 1. Study area map of the Serayu River and three of its tributaries in Banjarnegara District, Central Java, Indonesia, i.e. Tulis,
Mrawu and Kali Sapi rivers. Three sampling locations were established in each tributary, shown as 1, 2, and 3 on the map
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The physiochemical parameters measured at each site
included river width, substrate type, water depth,
temperature, brightness, flow wvelocity, pH, dissolved
oxygen, and dissolved carbon dioxide (Table 2). At
upstream sampling locations, the river bank zone was
dominated by plantation forest with a substrate of large and
medium-sized stones (Sand/sands, diameter <4mm,
Gravel/Gravel, 4-37.5 mm diameter, Small stones 3.75-7.5
cm, Medium stones 75-20 cm, Big/large stones> 20cm)
Midstream riverbank zones were dominated by open areas,
rice fields, and human settlements with a substrate of
medium-sized rock and gravel. Land-use types in the river
bank zone of downstream sampling locations included
open areas, rice fields, sand mining, and human
settlements, with a riverbed substrate of gravel, sand, and
mud.

Statistical analyses

The average number of individuals, species abundance,
diversity, evenness, and dominance were compared among
sampling locations and month using two-way analysis of
variance with posthoc Fisher’s least significant difference
tests in SPSS ver. 23 (IBM Corp., Armonk, NY, USA).
Species diversity was estimated using the Shannon-Weiner
diversity index (H') (Magurran 2004):

H =%, pilnpi

Evenness (E) was calculated by dividing Shannon’s
diversity by the logarithm of the number of species:

E=X

T Ims

Species dominance was expressed as the Simpson index
(D=1-9);

D= ()= ) &y

All indices were calculated using the statistical software
BioDiversity Pro (McAleece et al. 1997).

Table 2. Environmental condition of the sampling sites
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RESULTS AND DISCUSSION

Species richness among the three tributaries

We collected 574 fish specimens belonging to 21
species in ten families over the survey period (June-August
2018). Of these, 106 individuals of 14 species in five
families were collected from the Tulis River, 238
individuals of 13 species in six families were collected
from the Mrawu River, and 230 individuals of 16 species in
eight families were collected from the Kali Sapi River
(Table 3, Figure 2).

Among the three tributaries, the Kali Sapi River had the
highest species richness and abundance (16 species, 230
individuals, followed by the Mrawu River (13 species, 238
individuals) and the Tulis river (14 species, 106
individuals). H' was greatest in the Tulis River (H' =
2.384), followed by the Kali Sapi (H' = 1.916) and the
Mrawu (H' = 1.545) (Table 3). These differences in
richness and abundance are likely due to environmental
conditions.

250 238 235
200

150

106
100

14 13 16

tulis mrawu kalisapi

minduvidual mspedies

Figure 2. Species richness and abundance of freshwater fish in
three tributary rivers in Central Java, Indonesia

River Tulis Mrawu Kali Sapi

us MS DS us MS DS us MS DS
Water temperature ( °C) 25.1 27.5 25.5 24.3 23.6 24.7 27.7 27.7 28.9
Air temperature ( °C) 35 32 33 28 28 32 32 32 32
Humidity (%) 43 53 44 68 74 68 68 57
velocity (m/det) 1.66 8.3 0.55 1.43 0.93 0.58 1.15 0.85 0.7
Depth of visibility (cm) 45 43 40 45 50 10 28 22 25
Acidity (pH) 7 7 75 7 7 7 7 6,8
DO (mg/L) 9.45 9.5 9.7 7.8 7.65 7.45 7.3 7.6 7,5
CO2 (mg/L) 0 0 0 0 0 0 0.77 0 0
BOD(mg/L) 3.2 3.12 3.66 2.1 2.86 348 4.4 428 5.06
COD(mg/L) 140 104 66 30 12 54 78 62 52
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Table 3. Species richness, abundance, and distribution of freshwater fish in the Tulis, Mrawu, and Kali Sapi Rivers, Central Java,

BIODIVERSITAS 21 (12): 5811-5817, December 2020

Indonesia
. . . . . Percentage Distribution (No. of
Family Species Tulis  Mrawu Kali Sapi  Total (%) rivers that present)
Cyprinidae Systomus rubripinnis 25 6 101 132 22.99 3
Hampala macrolepidota 9 14 11 34 5.9 3
Barbonymus gonionotus 7 0 9 16 2.7 2
Osteochilus microcephalus 15 0 40 55 9.5 2
Osteochilus vittata 5 35 21 61 10.06 3
Rashora lateristriata 0 1 2 3 0.52 2
Rasbora argyrotaenia 6 8 1 15 2.6 3
Rasbora aprotaenia 2 1 0 3 0.52 2
Tor tambra 5 3 0 8 1.39 2
Labiobarbus kuhlii 8 0 0 8 1.39 1
Bagridae Mystus nigriceps 4 0 9 13 2.2 2
Hemibagrus nemurus 3 5 11 19 3.33 3
Cichlidae Oreochromis niloticus 7 3 2 12 2.09 3
Oreochromis mossambicus 0 7 8 15 2.6 2
Clariidae Clarias gariepinus 0 17 0 17 29 1
Sisoridae Glyptothorax platypogon 0 2 0 2 0.3 1
Osprhonemidae Trichopodus trichopterus 9 0 2 11 191 2
Mastacembelidae ~ Macrognathus aculeatus 0 0 2 2 0.3 1
Channidae Channa striata 1 0 8 9 1.56 2
Nemacheilidae Nemacheilus fasciatus 0 136 2 138 24.04 2
Siluridae Ompok hypophthalmus 0 0 1 1 0.17 1
No. of individuals 106 238 230 574
No. of species 14 13 16
% of total species richness 57 61 76

Correlation analyses indicated that water temperature
and dissolved oxygen had a strong influence on fish
diversity and distribution in all three tributaries (R? = 0.70
for water temperature and R? = 0.78 for dissolved oxygen).
Other measured physiochemical parameters did not show
significant influences on fish distributions. These results
are comparable to those of Basavaraja et al. (2014) and
Yagci et al. (2016). Nuryanto et al. (2016) suggested that
differences in species distribution patterns are a result of

Bray-Curtis Cluster Analysis (Single Link)

differences in environmental conditions among rivers,
particularly dissolved oxygen, free carbon dioxide, pH, and
substrate. However, Nsor and Ubaday (2016) found that
nitrogen and phosphorus had a strong influence on the
occurrence of freshwater fish species in rivers.

Bray-Curtis similarity cluster analysis indicated that the
Tulis River shared a more similar fish species community
with the Kali Sapi than with the Mrawu (Figure 3).

Mrawu

Kali Sapi

Tulis

0, % Similarity 50,

100

Figure 3. Dendrogram representing similarity in fish species composition among three tributaries based on a Bray-Curtis cluster

analysis
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Huang et al. (2019) found that the environmental
parameters of elevation, velocity, conductivity, and river
depth and width influenced the distribution and abundance
of freshwater fish species, whereas water temperature,
dissolved oxygen, and substrate size were less important.
This is likely a product of species niche, wherein species
selected for environmental cues that meet their biological
or life-history needs. Keller et al. (2018) identified four fish
habitat guilds that were predictors of fish diversity; these
guilds were determined by river depth, velocity, and
structural complexity. The apparent similarity in fish
species composition between the Tulis and Kali Sapi
Rivers may be related to riverbank conditions; both rivers
have forested banks (plantation forest) in their upper
reaches. Lo et al. (2020) suggested that forest condition
influences the composition of fish species in rivers passing
through forested areas. In addition, river velocity and width
are important determinants of fish species diversity in
rivers (Mondal and Bat 2020). These factors were less
influential in our study, likely because the three tributaries
considered here were relatively similar in both width and
depth (Table 1).

All three tributaries were dominated by one or two
species. In the Tulis and Kali Sapi Rivers, Systomus
rubripinnis was the dominant species, accounting for 23%
and 43.9% of all captured individuals respectively, whereas
Nemacheilus fasciatus was the dominant species in the
Mrawu (57% of all captured individuals. This discovery
may be caused by a lack of suitable habitat, particularly
with respect to the river velocity, the clarity of the water,
and the type of substrate (Ridho et al. 2019.; Mondal and
Bat 2020).

Within-river variation in species richness

In a river, the species richness varies, in the Tulis river
the highest species richness is in the midstream followed
by the upstream and the lowest is in the downstream. In the
Mrawu river, the number of species is the same between
the midstream and the upstream and only slightly decreases
in the downstream, while in the Kali Sapi river the highest
species are in the midstream and the lowest is in the
upstream (Table 1). The results of statistical tests between
river sections in the Tulis and Mrawu rivers were not
significantly different (P2.8 F> 0.05). This pattern of
different species richness was found in the Kali Sapi river
(P2.8 F> 0.05). This result is probably due to the habitat
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conditions in the Tulis and Mrawu rivers which are almost
the same, namely the rocky bottom substrate. Whereas in
the Kali Sapi river, the mud substrate and the downstream
part of the river are deeper than the two rivers. According
to Jenkins and Jupiter (2011) and Huang et al. (2019), Fish
species richness within a river is affected by habitat
heterogeneity, especially substrate type, because different
species occupy different niches and vary in their
environmental tolerance (Costa et al. 2013; Hasyimah et al.
2013; Basavaraja et al. 2014; Ohee 2016). Even within a
single river, habitat availability or quality may differ to the
extent that there are differences in diversity among the
upstream, midstream, and downstream reaches (Guo et al.
2018). Within river, species richness was H' also varied
within each river system; in the Tulis River it was highest
at the midstream sampling location, followed by the
upstream and downstream locations, and in the Mrawu and
Kali Sapi Rivers it was highest midstream, followed by
downstream and upstream locations (Table 4). Fish
distributions within the tributaries followed a similar
pattern, with the highest richness and abundance at
midstream locations, followed by downstream and
upstream (Table 4). This pattern was correlated with river
depth (R? = 0.67) and substrate type. Freshwater fish
diversity depends on substrate types, because substrate
types provide the prerequisite micro-conditions and can be
viewed as an indicator of stream habitat quality. Substrate
coarseness and heterogeneity, representing substrate size
and microhabitat diversity, may substantially influence
stream fish assemblages (Amour et al. 2011; Li et al.
2016). These results echo those of Huang et al. (2019) and
Hu et al. (2019), who found that variation in the richness
and abundance of freshwater fish was related to elevation
and river depth and width.

Table 4. Diversity parameters in the three tributaries

Parameter Mrawu Tulis Kali Sapi
Species richness (S) 13 14 16
No. of individuals 238 106 230
Dominance (D) 0.3602 0.1148 0.2419
Shannon (H') 1,545 2,384 1,916
Simpson (1 — D) 0.6398 0.8852 0.7581
Evenness (e"H/S) 0.3606 0.7751 0.4245
Equitability (J) 0.6023 0.9035 0.691

Table 5. Diversity parameters for each sampling location (n = 9) within three tributaries. US, MS, and DS refer to upstream, midstream,

and downstream sampling locations, respectively

Diversity parameter Tulis Mrawu Kali Sapi

us MS DS us MS DS us MS DS
Species richness (S) 9 11 6 9 6 15 10
No. of individuals 27 50 28 103 46 44 114 72
Dominance (D) 0.1413 0.1136 0.2602 05687 04984  0.2297 0.2438 0.2561 0.2612
Shannon (H') 2.067 2.272 1517 1.021 1727 1.135 1.6 1.905 1.679
Simpson (1 — D) 0.8587 0.8864 0.7398 0.4313 05016  0.7703 0.7562 0.7439 0.7388
Evenness (e"H/S) 0.8777 0.882 0.76 0.3083 0.3458  0.7026 0.8256 0.4477 0.5362
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Only six species were found in all three rivers:
Systomus rubripinnis, Hampala macrolepidota,
Osteochilus vittata, Rasbora argyrotaenia, Hemibagrus
nemurus, and Oreochromis niloticus. Cyprinidae was the
most diverse family, with ten recorded species across all
rivers, followed by Bagridae and Cichlidae with two
species  respectively, and  Clariidae,  Sisoridae,
Osphronemidae, Mastacembelidae, Channidae, and
Siluridae, with one species, respectively. The prevalence of
Cyprinidae is related to the life-history traits that
characterise this family; its members often have wide
environmental niches and are widely distributed, especially
in low-oxygen environments (Das et al.2012; Petsut et al.
2017). In addition, Cyprinidae is the most abundant fish
family worldwide, with 1,058 reported species (Paujiah et
al. 2019).

Six species were found in two of the tributaries:
Barbonymus gonionotus, Osteochilus microcephalus,
Rasbora lateristriata, Rasbora aprotaenia, Tor tambra
(Cyprinidae), and Mystus nigriceps. Mystus nigriceps is
typically found in large, slow-flowing rivers with turbid
water and a muddy substrate. Species only observed in one
tributary included Labiobarbus kuhlii (Tulis River),
Clarias gariepinus (Mrawu River), (introduced African
catfish),  (Glyptothorax  platypogon).  Glyptothorax
platypogon is known to occur in the upstream zone of the
Serayu River. This species has the distinctive characteristic
of using a thoracic adhesive apparatus to secure itself in its
torrential river habitat (Lestari et al. 2018.; Haryono 2014).

Broadly, the diversity of freshwater fish observed in the
three tributaries was relatively low. Water temperature and
dissolved oxygen were important factors influencing this
diversity. The fish species observed in the tributaries
considered here account for 27-46% of the total number of
species reported for southern Central Java.

Based on the result, it can be concluded that small
tributaries can support the diversity of Serayu river
freshwater fish diversity.
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to which these tributaries contribute w the total freshwater Tish species dichness for soutbwest Central Jiva. We conducted gill pet sampling
from May 10 August 2018 on the Tulis, Moawu, and Kali Sapi Rivers Jocated at Banjmeganm district Sampling followed a cndam gaoup
technigue 0 upsiceam, midstream, and downstream civer sections of exch (obutary. In total, we observed 21 Treshwaler fish species.
Broadly, fsh species diversity was rehatively ow o the study arca, and water lemperaure and dissolved oxygen were amporant in

maintaining fish diversity. These three tributaries bouse 27-46% of the freshwater fish species reported for southern Central Java.

Keywords: Banjamegara, dissolved oxygen, diversiy, fish, Serayu basin, species nichness

INTRODUCTION

The Serayu River is one of the major rivers in Central
Juva, Indonesia. it is 153 km in length, stretching from
Wonospbp District to Cilacap District, and is fed by 14
{Krismonp et al. 2009) tributaries Major tributaries in
Banjumegara Distriat include the Tulis, Mrawu, and Kali
Sapi Rivers. all ol which are subject to different land-use
types. Understanding fish diversity and population
dynamics in the Serayu’s tributaries is vital because these
smaller rivers play a crucial role in its overall diversity.
The diversity of fish species in large rivers is closely
related to the diversity of fish in the tributaries that supporn
it (Pander and Geist, 2018; Essien Bok and lsemin 2020).
Tributaries can be critical habitats for fish as the aquatic
habitat is their habitat and low habitat quality in mainstem
rivers {Stegmann et al. 2019). Assessments of freshwater
fish richness in the Serayu suggest that richness varies
spatially. with some areas having fewer than 30 species.
For example, 13 species were reponied from upstream areas
in Wonosobo (Haryono et al. 2014). 18 species fiom the
Klawing River {Suryaningsih e al. 2018).

The diversity of freshwater fish species is strongly
influenced by environmental factors {Beesley and Prince
2010}, such as tempers {Mondal and Bat 2020) and
environmental factors. in factors such as pH,
dissolved oxygen, and waler velocity were found to
significantly predict richness and diversity. Increase in
stream depth and width offers more space for individuals
and provides more variation in niches. resulting in higher
diversity in accordance with species-area relationship. Fish

species nchness within a river is affected by habitat
heterogeneity and other habitat parameters (Jenkins and
Jupiter 2011; Huang et al. 2019). Among these, water
quality, substrate type, and pollutant burdens can afTect the
presence of a given species (Lakra et al. 2010), because
different species occupy difTs iches and vary in their
environmental tolerances {Costa et al. 2013; Hasyimoh et
al. 2013; Basavaraja et al. 2014; Ohee 2016). Even within a
single river, habitat availability or quality may differ to the
extent that there are differences in diversity among the
upstream, midstream. and downstream reaches {Guo et al.
2018).

Recent research from several rivers in Java. especially
Central Java, has been conducted. {Haryono et al. 2014)
reported that in the upstream area of Serayu Wonosobo, 13
fish species were Tound whereas Suryaningsih et al. (2018)
found 18 fish species in the Klawing river. Nuryanto et al.
(2012) found 22 fish species of fish in the Cileumeuh river,
19 fish species were discovered in the Cikawung river
(Nuryanto et al. 2015); and in the Cijalu nver. 19 fish
Becies were identified (Nuryanto et al. 2016). Based on
the results of previous rescarch studies, the diversity of fish
species in southem part of Central Java varies significantly
with some amras having fewer than 30 species. Past
research efforts have provided a reasonable estimate of fish
species and their distributions within tributaries of the
Serayu watershed. Here, we aimed to determine species
diversity in three major tributaries and the environmental
factons supporting species tichness.
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MATERIALS AND METHODS Field sampling of fish and environmental parameters

Study area

Our study took place in the upper reaches of the Serayu
watershed in three major tributaries in  Banjamegara
District, Indonesia: The Tulis, Mmwu, and Kali Sapi
Rivers. We sampled at three Jocations in each nver
upstream. midstream, and downstream (Figure 1). Habitat
descriptions for each of the nine sampling locations are
provided in Table 1.

Fish samples were collected using gillnets of a 05-inch
and 1-inch mesh size, 30 m length of net Samples were
collected monthly from June to September 2018 during a
12-h sampling event, gill net was setting stant at afternoon
until moming. which was neplicated four times at each
sampling location. Fresh samples were transported on ice
1o a laboratory, where they were washed in running water,
placed in a 10% formalin solution for fixation for 48 hours,
and then transfemed to 70% ethyl alcohol for storage.
Specimens were identified based on Kottelat et al. (2013).
{Tan and Armbruster 2018).

Table 1. Habitat descoiptions for nioe sampling locativns on three tributaties of the Secayu River in Central Java, Indooesia

Habitat characleristic Upstream (1) Midstream (2) Downstream (3)
Tulis

Lucation 72435 S 109° 15'156" E T2V S W 15156 E T° 232755 109° 45004" E

Elevation {(m ash 506 460 407

Depth (m) 65 b6 45

Width (m) 0 30 30

Substeate type Big stones. gravel Medium and small slones , sand Medium and small stones, sand
Mrawu

Location TP 291857 S 109°28' 41"E T2210.5"S 109° 413517 E TP 4R4TE" S 109° 4T'133"E

Elevation {m asl) 453 430 32

Depth {m) £ &4 92

Width (m) 40 40 45

Substrate type Big stones Big stones, sand Medium and small stones , sand
Kali Supi

Location 7291857 5 109* 2841"E T°2210.5"S 109° 4135.1"E T°ABATE" S 109° 4T'133"E

Elevation {m asl) 257 27 207

Depib (m) 55 65 BS

Width {m) 30 28 E )]

Substrate type Small stove, sand Gravel, sand, mud Mud

Note: Sands: <dmm in diameter, Gravel 4-375 mm n diameter, Small stones: 3.75-7.5 cm in diameter. Medium stooes: 75-20 ¢m in

diameter, Bigflarge stones: > 20em n diameter

MAP
SERAYU RVER
PROVINCE OF CENTRAL JAVA

Sampling site

1. Upstraam

2. Midile strearn
3. Downstrean

PROVINCE OF CENTRAL JAVA

Figure 1. Study area map of the Serayu River and three of its tributates i Ban jarsegara Dsirkt, Central Java, lodonesia, 12, Tulis,
Mrawu and Kali Sapi rivers. Three samplhng Jocations were establsbed in each wibutary, shown as 1,2, and 3 on the map
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The physipchemical parameters measured @t each site
included river width, substrate type. water depth,
temperature, brightness. Tow selocity., pH. dissolved
oxygen, and dissolved cartbon dioxide (Table 2). At
upstream sampling locations, the nver bank zone was
dominated by plantation forest with a substrate of large and
medium-sized stones  {Sand/sands.  diameter <4dmm.
Gravel/Gravel, 4-37 5 mm diameter, Small stones 3.75-75
cm, Medium stones 75-200 cm, Big/large stones> 20cm)
Midstream riverbank zones were dominated by open aseas.
rice fields, and human settlements with a substrte of
medium-sized rock and gravel. Land-use types in the river
bank zone of downstream sampling locations included
open  areas, nice lelds, sand mining, and human
settlements, with a riverbed substrate ol gravel, sand. and
mud.

Statistical analyses

The average number of individuals, species abundance,
diversity, evenness, and dominance were compared among
sumpling locations and month using (wo-way analysis ol
variance with posthoc Fisher's least significant difference
tests in SPSS ver. 23 (IBM Corp., Ammonk, NY, USA).
Species diversity was estimated using the Shannon-Weiner
diversity index { 'Y {Magurran 2004):

H =¥, pt Inpi

Evenness (E) was calculated by dividing Shannon’s
diversity by the logarithm of the number of species:

He
E=—
Ins

Speciex dominance was expressed s the Simpson index
iD=1-5x

D=TFe = )&

All indices were calculated using the statistical sofltware
BioDiversity Pro {McAleece et al. 1997).

Table 2. Eovironmental condition of the sampling sites
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RESULTS AND DISCUSSION

Species richness among the three tributaries

We collected 574 fish specimens belonging to 21
species in ten families over the survey period (June- August
2018). Of these, 106 individuals of 14 species in fiw
lamilies were collected from the Tulis River, 238
individuals o 13 speciex n six Tamilies were collected
from the Mrawu River. and 230 individuals of 16 species in
eight [amilies were collected from the Kali Sapi River
{Table 3, Figure 2).

Among the three tributaries, the Kali Sapi River had the
highest species richness and sbundance {16 species, 230
individuals. followed by the Mrawu River {13 species, 238
individuals) and the Tulis river (14 species. 106
individuals). H was greatest in the Tulis River (H =
2.384), followed by the Kali Sapi (H = 1.916) and the
Mrawu (H 1.545) {Table 3). These differencex in
richness and abundance are likely due to envimnmental
conditions.

a0 238 235

=

:-' l I I
s nrau

minoudus PR

Figure 2. Species richoess and abundmce of feshwater fish in
theee tributacy rivers m Ceniral Java, Indonesia

River Tulis Mrawu Kali Sapi
o e T8 MS DS US Ms D US  Ms DS
Watet tempetatute [ °C) 251 215 235 243 236 247 277 277 289
Air lemperature { °C) 3 32 33 3 28 n 32 32 32
Humidity (%) 43 53 44 68 74 fi 68 57
velovity (m/der) 166 83 055 143 093 058 115 085 07
Depth of visibifity (em) 45 43 40 45 50 w0 28 pr] 25
Acidity (pH) 7 7 75 7 7 7 7 638
DO (mg/l) 945 05 9.7 7 ThS 745 73 7h 15
CO2 (mg/l) 0 0 0 0 0 0 077 0 0
BOD{mg/L) 32 32 366 21 286 348 44 42 506
CODimg/l) 140 104 66 el 12 4 T8 62 52




5814

BIODIVERSITAS 21 {12): 5811-5817, December 2020

Table 3. Species richoess. abundmce. and distribution of freshwater fish in the Tulls. Mrawu, and Kab Sapi Rivers, Centeal Java,

Indonesia
" P < s g Percentage Distribution {(Ne. of
Family Species Tulis Mrowu KaliSapi  Total (%) vivers llint present)
Cyprinidac Sysiomses rubripinnis P f 101 132 2.9 3
Hemspala macroiepidma 9 4 11 34 59 3
Barbonymsux gorionotes 7 0 9 16 237 2
Ostepcfi fus i crocephalus 15 0 40 55 95 2
Oxteoschi lux vt 5 3 it | 61 10.06 3
Rasbora laterisiricea 0 i 2 3 052 2
Rasbora argyroaenia A B | 15 26 3
Rasbora aprotaenia . | 0 3 D52 2
Toriambia 5 3 Q0 & 1.39 2
Labivharines kuhifii 8 0 0 & 139 |
Bagridae Mystity nigHoeps 4 0 9 13 22 2
Hemibagris nemuus 3 5 1 19 333 3
Crchbdae Oreochironis miinicas 7 3 2 12 209 3
Creochmmis mossambic wy 0 7 B 15 26 2
Clariydae Ciarias garicpinus 0 17 0 17 2y 1
Siotidac Glyprashiorax plarypogon 0 2 0 2 03 i
Osprhonemidaoe Trichopodis wickopmeras 9 0 2 11 191 2
Mastwembelidae  Macrograciues aeuleans 0 [ 2 2 03 1
Chanmdoe Chevtra striciea 1 Q0 B 9 156 2
Nemacheilidae Nemaclteilus fasciatuy 0 136 2 138 204 2
Siluridae Onpiok fypopfailmis Q 0 | i 017 1
No. of individuals 06 238 B0 574
Nuo. of species 14 13 6
% of total species richoess 57 61 T6

Correlation analyses indicated that water temperature
and dissolved oxygen had a strong influence on [fish
diversity and distribution in 21 three tributaries (R* = 070
for water temperature and R* = 0.78 Tor dissolved oxygen).
Other measured physiochemical parameters did not show
significant influences on [lish distributions. These results
are comparable to those of Basavaraja @ al. {2014) and
Yagel et al. (20163, Nuryanto e al. {2016) suggested that
differences in species distribution pattems are a result of

Bray Curbrs Chuster Analys:s (Sengle Link)

differences in environmental conditions among rivers.
particulurly dissolved oxygen, lree carbon dioxide, pH, and
substrate. However, Nsor and Ubaday {2016} found that
nitrogen and phosphorus had a strong inflluence on the
oecurrence of freshwater fish species in rivers.

Bray-Curtis similarity cluster analysis indicated that the
Tulis River shared a more similar fish species community
with the Kali Sapi than with the Mrawu (Figure 3).

Kali Sapi

Tulis

0 % Simidanty 50

100

Figure 3, Dendrogram represeoting similarity o fish species composition amoog theee tributaries based on a By -Cuns cluster

analysis
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Huang e al. {2019) found that the environmental
parameters of elevation, wlocity, conductivity, and river
depth and width infuenced the distribution and abundance
of Ireshwater fish species, whereas water temperature,
dissolved oxygen, and substrate size were less impontant.
This is likely a product of species niche, wherein species
selected for envimnmentsl cues that meet their biological
or life-history needs. Keller et al. {2018} identified four fish
habitat guilds that were predictors of fish diversity: these
guilds were determined by river depth, welocity, and
structural complexity. The apparent similarity in fish
species composition between the Tulis and Kali Sapi
Rivers may be related to nverbank conditions; both rivers
have forested banks (plantation forest) in their upper
reaches. Lo et al. (2020) suggested that Torest condition
influences the composition of fish species in nivers passing
through forested areas. In addition, river velocity and width
are important determinants of fish species diversity in
rivers (Mondal and Bat 2020). These Tactors were less
influential in cur study. likely because the three tributaries
considered here were relatively similar in both width and
depth (Table 1).

All three tributaries were dominated by one or two
species. In the Tulis and Kali Sapi Rivers, Systomus
rubripinnis was the dominant species, accounting for 23%
and 43.9% of all captured individuals respectively, whereas
Nemacheilus fasciatus was the dominant species in the
Mrawu (57% ol all captured individuals. This discovery
may be caused by a lack ol suitable habitat, particularly
with respect to the river velocity, the clarity of the water.
and the type of substrate (Ridho et al. 2019.; Mondal and
Bat 2020).

Within-river variation in spedies richness

In a river, the species richness varies, in the Tulis river
the highest species richness is in the midstream followed
by the upstream and the lowest is in the downstream. In the
Mmawu river, the number of species is the same between
the midstream and the upstream and only slightly decreases
in the downstream, while in the Kali Sapi river the highest
species are in the midstream and the Jowest is in the
upstream (Table 1). The results of statistical tests between
river sections in the Tulis and Mrawu nivers were not
significantly different (P28 F> 005). This pattem of
different species richness was Tound in the Kali Sapi river
(P28 F> 005). This result is probably due to the habitat
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conditions in the Tulis and Mrawu rivers which are almost
the same, namely the rocky bottom substrate. Whereas in
the Kali Sapi river, the mud subsirate and the downstream
part of the river are deeper than the two nivers. According
to Jenkins and Jupiter (201 1) and Huang e al. (2019), Fish
species richness within a river is alfected by habitat
heterogeneity, especially substrute type, because different
species  occupy  different niflks and vary in their
environmental tolerance {Costa et al. 2013; Hasyimah et al.
2013; Basavaraja et al. 2014; Ohee 2016). Even within a
single river, habitat availability or quality may differ to the
extent that there are differences in diversity among the
upstream, midstream, and downstream reaches (Guo et al.
2018). Within niver, species richness was H also varied
within each river system: in the Tulis River it was highest
at the midstream sampling location. followed by the
upstream and downstream locations, and in the Mrawu and
Kali Sapi Rivers it was highest midstream, followed by
downstream and upstream locations {Table 4). Fish
distributions within the tributaries followed a similar
pattern, with the highest richness and abundance at
midstream  locations, followed by downstream and
upstream (Table 4). This pattem was correlated with river
depth (R* = 0.67) and substrate type. Freshwater fish
diversity depends on substrate types, because substrate
types provide the prerequisite micro-conditions and can be
viewed as an indicator ol stream habitat quality. Substrate
coarseness and heterogeneity, representing substrate size
and microhabita diversity, may substantially inflluence
stream [ish assemblages (Amour @ al. 2011; Li et al
2016). These results echo those of Huang et al. (2019) and
Hu et al. (2019}, who found that variation in the richness
and abundance of freshwater fish was related to elevation
and river depth and width.

Table 4. Diversity parameters i the three tributacies

Parameter Mravu Tulis Kali Sapi
Species richness (5) 13 14 16
No. ol individuals 238 106 230
Dominance (D) 03602 0.1148 02419
Shamon (HY 1545 2384 1916
Simpson (1 - D) 06398 08852 0.7581
Evenness (e*H/S) 03606 07751 04245
Eguitability (1 06023 09035 0.691

Table 5. Diversity parameters for each sampling location {n = 9) within three trbutacies. US, MS, and DS refer 1o upstream , midstream,

and dowasteeam sampling locations, respectively

. Tulis Mraowu Kali Sapi

_ Doeslypurmeler. s mMs DS 1S MS DS US MS DS
Spm":cs ochoess (S) 9 1 f 9 o & 1] 15 (1)
No. of mdividuals 27 50 28 8 03 4h 44 114 72
Dominance (D) 0.1413 01136 02602 05687 04984 0.2297 02438 023561 02612
Shaoooo {H) 2067 2272 1.517 1021 1.727 1.135 156 1.905 1679
Simpson (1 - D) (8587 08864 0738 04313 05016 0.7703 0.7562 0.7439 07388
Evewoess (€MUS) 0BT OS2 076 083 0MSR 0702  ORBSH 0477 0532
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Only six species were found in all three rivers:
Svstomus rubripiniis . Hampala macrolepidota.
Osteodiius vitiata, Rasborg argyrotaenia, Hemibagrus
nemurys. and Oreocitromis nilpticus. Cyprimdae was the
most diverse Tamily, with ten secorded species across all
rivers, [ollowed by Bagridae and Cichlidae with two
species  respectively,  and  Clariidae.  Sisoridae,
Osphronemidae, Mastacembelidae,  Channidae,  and
Siluridae, with one species, respedively. The prevalence of
Cyprinidae ix related to the life-history traits that
characterise this family; its members often have wide
environmental niches and are widely distributed, especially
in low-oxygen environments (Das et 11.2012; Petsut et al.
2017). In addition, Cyprinidae is the most abundant fish
family worldwide. with 1038 reported species {Paujiah et
ul. 2019).

Six species were Jound in two of the tributaries:
Barbonymus  gonionotus.  Osteochilus  microcephialus.
Rasbora lateristricie. Rashora aprotaenia, Tor tamira
{Cyprinidae). and Mystus migriceps. Mystus nigriceps is
typicadly Tound in large, slow-flowing rivers with twrbid
water and 3 muddy substrute. Species only observed in one
tributary  included Zabiobarbus  kuitfii  {Tulis  River).
Clarius gariepinus {Mrawu River), (introduced African
catlish),  {Glyptothorax  platvpogom).  Ghptothorax
platypegen is known to oceur in the upstream zone of the
Sentyu River. This species has the distinetive characteristic
ol using  thoracic adhesive apparatus to secure itself in its
torrential river habitat {Lestari et al. 2018.; Haryono 2014).

Broadly. the diversity of Treshwater lish observed in the
theee tributaries was relatively low. Water temperuture and
dissolved oxygen were important Tadtors influencing this
diversity. The fish species observed in the tributaries
considered here account for 27-46% of the total number of
species reporied for sputhern Central Java.

Bused on the result, it can be concluded that small
tributaries can suppont the divesity of Semyu river
freshwater lish diversity.

ACKNOWLEDGEMENTS

We are grateful to the Dean of the Faculty of Biology
the University of, Jenderal Soedirman. for his support in
securing funding for this research. We extend our gratitude
to pur colleagues who assisted in field data collection. This
research was supported by a Diredonute General of Higher
Education Research Fellowship and funding from the
Universitus Jenderal Spedirman. Purwokento, Central Java,
Indonesia.

REFERENCES

Armour BA, Bosclan D, Dray 5. Legender P 201 1. Relatorships berseen
spevies  Jeeding  tralr  and  emironmenmal conditiors i fish
comimuniles: 8 lhree-muins approach. Ecol Appl 21 12y 363-377.

Basavaraja D, Narayara J, Kiran BR. Pulawh ET. 2014, Fsh divenity
andd abundarce 1 relabon 1o wialer qualily of Anjanapura reseryoir,
Karnataka. Incha. Intl J Corr Micmobiol Appl Sci 313y 747-757.

BIODIVERSITAS 21i12:

58 11-5817, December 2020

Beealey LS, Frince J. 2010, Fiah communily slrachise i an irenmillen
river: the impotiance of emvironmental stabalily . landscape facion and
within-pool habiin descriplons. Mar Freshe Res 61 15y 605-614.
DOV 10107 1/MF00137.

Costa MR, Mallos TM. Borges JL. Arjo FG. 2003 Habila preferences
of common muve fishes 10 a wropical nyer 10 Somheasiern Braal.
Neowop khilwal 11 4% 87 1-880.

Das KM, Naskar M. Mondal ML. Srvasiava PK. Dey S, Rep. AL 20012,
Influerce of ecological faclon on the paerm of fish species rchoess
n wopical Indhan nvers. Acla khihyologea @1 Pscaona 42 (1) 47-
bt

Essicor-Thok MA . bemn NL. 2020, Fish species divensily . abundance and
chsiribution n the major wakr bodies 10 Akwa Thom Sue. Nigenia.
Buodlvers Ionl § 4§ 1y 4245 3O% 1015406/ 2020 04 00163 .

Guo Q. Lw X, Ao X, Qin J. Wu X Ouvyang 5. 2015. Fish diversily in the
micklle and lower reaches of the Gangang River of Chira: Threals ad
comenvalion.  FloS ONE 13 1lix  <0205116. DOL
10137 journal pone 02051 16.

HuM. Wang U Liv ¥ Jia §_ 2019 Fish species composilion. distibulon
and commuraly struciur oo the lower reaches of Gangang River.
Jangu . Chima. Sci Rep 9: 10100, DO 10.1038/s4 1 598-019-46600-
5

Hasyirah NR. Syakia MH, Mohd Syahnl MZ., Sarral A, lana 1. 2013,
Water gualiny . diversaly and distribution of freshwaer fishes in Negeri
Sembidan. J Acad 3 10-19.

Huang J, Hoang L. Yuama M. Nacheng W. 2019, Conelation of fish
assermblages with labaal and emvimomenal vanables 10 a leadwakr
stream sechion of Lijang River. China. Swlamabdoy 11 1135, DOL
10 33 W0, 1 1M1 135,

Jenkins AP, Jupiter SD. 201 1. Spatial and seasomal pallerm o freshswaler
whihyofaural communilies of a ropical high sland w Fig. Environ
BEeol Fish 91 133 261-274. DOL 101007/ 10641 -011-9776-4.

Keller K. Albop Q. Bnm-Boa J, Bckle D, Crwk DA . Dovglus MM,
Kennard M, Luiz O). Pusey BJ, Towmend 3A. King AJ. 2019, Dry
season halal vse of Fishes o an Avstralian ropical nver. Sci Rep 9:
S6T7. DOL 1010384 1 508-019-4 1257-2.

Konan KF. Edia OE. Bory KY. Kouamé KM, Gouine G. 2014, Fsh
diverily and assemblages according o distance from source along a
coplal nver grahenl {Ebana River: sombesst of hvory Coml).
Iranian J Fish 5ci 14 10y 112-129.

Konela M. 2013, The fishes of 1he inland saters of southeas: Asia: A
catalogoe and core lmbliography of 1he fishbes koown o occor in
freshwalers. mangroves and eswanes. Raffles Bull Zool 27: 1-663.

Krismong, Hediamo DA, Zahd A, Ralaxlho BMF. 2000, Bwlunnologi
songm Serayw Sebagn dasar Pengelolaan. Prosiding Forom Nasiomal
Pemuliban dan  Komervas  Sumber Daya  Ban 1%, Jukana.
| Indonesan)|

Lakra WS, Ko RS, Koear ¥, Koerar DU, Pandey Sa, Gusan OF.
2010, Fish divenily. habilal ecology and their comervation and
mamagemen wanes of a wopical Rover in Ganga hasin, Jrcha.
Environme nalis] 30 4y 306-319. DOL 10,1007/ 106690 16-Y277-6.

Leslann W, Zayyama DA, Selyamngrum N, Amedia T. 2008, The guild
composlion for modelling fish commumly in Bargaran River,
Purwokerio. Biosainufika 10 13): 698-705.

L X.Li YR. Zlw R. Wang LZ. Yan YZ. Influences of local tabim.
tributary posttion. and dam characierstics on fish asemblages within
impounciments of low-hbead dams in the mbmanes of 1the Cingyi
River, Chura. Zool Res 37 {2y 67-74.

Lo M, Reed J. Casiello J. Sieel EA Frimpong EA. kkowilz A. 2020, The
wifluence of foresls on freabaler fish o the dopics: A ayslemalic
review. BioScrence 70155 1-11. DO 101093 hioscy/hoaa02]

Margurran  AE. 2004, Measuring  Bologeal Diversity.  Blackwell
Publis ing, Oaford.

MeAleece N, Lambs heid PID. Falerson GLI. 1997, Buxlivenity Fro. The
Nawral Hislory Museum. London.

Momdal R, Blen A. 2020, Tempoal ard Eovoommeotal davens of fish-
communly siruciore in ropical sieams from 190 Connaling regon
in Iha.  Plo$  ONE 15wy 022738 DOL
101371/ journal pone 02273541

Nsor CA. Obodas EA. 2016. Emvironmental delerrmnants infloencing fish
communily sinklure ad diversily in 180 bl seaom among
wellands of Nonhern Regon (Ghama). lml J Ecol 2016. | 508701,
DO 0.1 IS5/2016/1 508701




SURYANINGSIH et al,

Nuyane A, Bhagaway D, Abolias MN, Idarrmsan. 2012, Fish
diversity at Cilewmevh River in Dol of Mapmng, Cilacap
Regerey, Cemral Java. Jumal Tkuolog: Indoneswa 1212y 147-153.

Nuryarmo A, Bhagawai D, Abulias N, Inddarcesan, 2006, kinbyofauna o
Coyaly rver. Cdacap regency Central Java provuce. Indonesia
Biotrapia 23113 9.

Ohee HL. 2016. Freshwaer fish divenity tnan ol palm concession area
i Mumka, Fapue.  Bhversumas 17 {2p 665672, DOL
1013057 biechy/d 1 75240

Famder J. Geist J. 2018, The contribulion of differen restored habilak
fish diversity and population development in a lighly modified river
A case sty from the River Gonz. Waer 10: 1202, DOL 10.3300/w
10001202

Paujah E, Solhin DD, Affard R 2019, Communly sirocture of fish and
emvirgnmental Characlerisiics in Cisades niver. Wesl Java, Indonesia
Jurmial Buslini 4 12y 275-200.

Penw N, Kolabwong 5. Feisa J. 2017, Speaes divemily and dislnbution
of fushes in Panbun nver. Plechabun province and Prachuoap
Khirikhan proyioce. Jral ) Agne Technol 13 15y 671-682.

Fisk species ricknresy in southwest Ceral Java, Indonesia

5817

Rashid ZA, Asowne M. Amal MNA. 2005 Fish diversay of Tembeling
ardd Pahang nivers, Fahang Malaysia. J Buodivers Data 1115y 1753,

Ridho MR, Painono E, Sholikah M. 2019, Feod habuls of thiee species of
muklskgppers wn 1the Mus River Estuary , Somh Somaem. Irdoresia.
Bidiversalas 20 (8): 2368-2374. DOL 1013057/ biod/d200835

Siegmann LF. Leitio RP. Zoanon J. Magmeson WE. 2019, Dinance 1o
Large rovers affects fish diversgy paterms in highly dynamic sieans
of Central Amazona. PloS ONE 14 {10y 02238801, DO
10,137 W journal pone 0223880,

Suryanngih 5. Sukmaningruen 3. Stramunak SB1, Kusbiyanio. 2018,
Diversay and longiiwdiml distnbution of freshwaer fnh in Klawing
River, Cemral Java, Indomesi. Budiversilin 19 (1x 8592 DOL
10,1 3087/ biodiv/d 190 | 14,

Tan M. Arcobrosier JW . 2018 Figlogerene classification of xla seoera
of fuhes of the orkr Cyprimformes {(Teleoster: Oslanophysi).
Zomaxu 4476 11 6-30.

Yagi A, Yaga M. Bign F. Erbow 1 2006 The effecis of
phyaicoc hemical  pararmelers on fish distibution in Egiedir Lake.
Turkey. larian J Fish Sci 15 12y 846-857.




Freshwater fish diversity in three tributary streams in Serayu
Basin, Central Java, Indonesia

ORIGINALI'I;Y REPORT i " B
2% % 2% %
SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS
PRIMARY SOURCES
1 Rubina Mondal, Anuradha Bhat. "Temporal and 1 o
4]

environmental drivers of fish-community
structure in tropical streams from two
contrasting regions in India", PLOS ONE, 2020

Publication

Peng Bun Ngor, Pierre Legendre, Thierry 1 o
Oberdorff, Sovan Lek. "Flow alterations by dams °
shaped fish assemblage dynamics in the
complex Mekong-3S river system", Ecological
Indicators, 2018

Publication

Exclude quotes Off Exclude matches < 1%

Exclude bibliography On






5/6/2021 SUHESTRI SURYANINGSIH, Freshwater fish diversity in three tributary streams in Serayu Basin, Central Java, Indonesia

A

A
&%
Participants
Ayu Astuti (ayu)
suhestri suryaningsih (suhestrisurya)
Messages
Note From
Dear author, ayu
" 2020-10-09
T f i ission,
hank you very much for your manuscript submission 05:20 AM

Unfortunately, this manuscript is too brief to be published in the
Biodiversitas journal. At least, you need to compose a 2000 words
article from the introduction to a conclusion (table and figure are
excluded).

Kindly check and correct accordingly

Thank you

Add Message



5/6/2021 SUHESTRI SURYANINGSIH, Freshwater fish diversity in three tributary streams in Serayuy Basin, Central Java, Indonesia

&3y
Participants gt
Ayu Astuti (ayu)
suhestri suryaningsih (suhestrisurya)
Messages
Note From
dear Ayu suhestrisurya
_ 2020-10-10
I'have been adding the total numbers of words in order to fulfill 11:49 PM
your suggestion
thankyou
best regard
suhestri s
(9 suhestrisurya, 6904-Article Text-30414-1-2-20201007 REV 1.docx
Dear Author, ayu
2020-10-15
After we have checked, there are 1780 words in your manuscript (from the 07:39 AM

introduction to the conclusion. Unfortunately, to be published in the
Biodiversitas journal, you need to compose a minimum of 2000 words
manuscript from the introduction to a conclusion (excludes abstract,

reference, table, and figure).
Please add several words for your manuscript.

Thank you

Add Message




5/6/2021

[biodiv] Editor Decision

2020-11-13 06:07 AM

suhestri suryaningsih, dian bhagawati, ayu ratna i gusti agung, sri sukmaningrum, Sugiharto
sugiharto:

We have reached a decision regarding your submission to Biodiversitas Journal of
Biological Diversity, "Freshwater fish diversity in three tributary streams in Serayu Basin,
Central Java, Indonesia”.

Our decision is: Revisions Required

Smujo Editors
editors@smujo.id

Reviewer L:

6904-Article review-31164-1 -4-20201022

Title: Freshwater fish diversity in three tributary streams in Serayu Basin, Central Java,

Indonesia

Comments by reviewer:

This manuscript has some fundamental issues to be resolved before it can be published.
There were several grammatical and syntax errors, edits have been made directly on the

manuscript using Track Changes.



5/6/2021 SUHESTRI SURYANINGSIH, Freshwater fish diversity in three tributary streams in Serayu Basin, Central Java, Indonesia

Participants
Smujo Editors (editors)
DEWI NUR PRATIWI (dewinurpratiwi)

suhestri suryaningsih (suhestrisurya)

Messages
Note From

Dear Author(s), dewinurpratiwi

2020-11-27
Pls, find attached file for an uncorrected proof (Copyedited 07:40 AM

file).

The revised manuscript is awaited. Do not worry about layout
changes due to revision; our staff will fix it again.

Note: Kindly use track change when you make improvements.

[ dewinurpratiwi, Freshwater fish SUHESTRI SURYANINGSIH.doc

Add Message



	PEER REVIEW.pdf (p.1)
	peer1.pdf (p.2-4)
	ARTIKEL.pdf (p.5)
	doc1_Freshwater fish diversity in three tributary.pdf (p.6-17)
	front COVER-Biodiversitas 2020.pdf
	A1-6904-Art-33122-1-10-20-Three Tributary.pdf

	TURNITIN.pdf (p.18)
	turnitin1.pdf (p.19-27)
	KORESPONDENSI.pdf (p.28)
	korespondensi1.pdf (p.29-32)

