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Abstract. Tamblingan Lake is the smallest lake in Bali and plays a vital role in
the surrounding environment. The fish community in Tamblingan Lake includes
the bonylip barb (Osteochilus vittatus), spotted barb (Barbodes binotatus), silver
rasbora (Rasbora argyrotaenia), convict cichlid (4dmatitlania nigrofasciata),
Nile tilapia (Oreochromis niloticus), and green swordtail (Xiphophorus hellerii).
However, information on the diet of the fish community is not yet available. This
study aims to analyze and describe the dietary aspects of the fish community in
Tamblingan Lake. The research was conducted at six stations from August to
September 2024 using gill nets with mesh sizes of 1.0, 1.5, and 2.0 inches. A total
of 152 fish samples were analyzed. The results showed 57 types of food,
including phytoplankton (5 classes), zooplankton (5 classes), macrophytes, and
insects (1 class each). Phytoplankton was consumed by bonylip barb (5 classes),
spotted barb (5 classes), silver rasbora (5 classes), convict cichlid (4 classes), Nile
tilapia (5 classes), and green swordtail (5 classes). Zooplankton was consumed
by bonylip barb (2 classes), spotted barb (3 classes), silver rasbora (2 classes),
convict cichlid (1 class), Nile tilapia (2 classes), and green swordtail (3 classes).
Macrophytes were consumed by silver rasbora and green swordtail (1 class each).
Insects were consumed by silver rasbora, convict cichlid, and green swordtail (1
class each). This information on fish diet can serve as a basis for developing fish
resource management strategies in Tamblingan Lake.

Keywords: Food Preferences, Introductory Fishes, Native Fishes, Tamblingan
Lake

1 Introduction

Tamblingan lake is the smallest lake in Bali that is located in Munduk Village, Banjar
District, Buleleng Regency. This lake is an altitude of 1,200 meters above sea level and
a maximum depth of up to 40 meters [1]. Tamblingan Lake is a covered lake that has
no inlet or outlet. The source of the lake’s water comes from rainwater, so it is often
referred to as the rain-fed lake [2].
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Tamblingan Lake was formerly known as the lake without fish, but currently seven
species of fish are known to have been caught in the Tamblingan Lake. The seven
consist of three native fishes of the Cyprinidae famili they are bonylip barb, spotted
barb, and silver rasbora; four introductory fishes are nile tilapia, convict cichlid of the
Cichlidae famili; green swordtail and guppy of the Poecilidae famili [3][1]. The fish
population in aquatic ecosystem may be influenced by the adaptive capacity of fish to
utilize available food resources [4].

Food is one of the ecological factors that play an important role in the growth and
reproduction of fish [S]. The diversity of fish diets is influenced by factors such as
species, age, temporal variation, and habitat conditions [6][7]. The ecological relation
of fish to their habitat such as predation, competition, and the food chain can be seen
by the feeding habits of fish [8][9][10]. Fish population will adopt a different adaptation
to the limited natural food availability in the water [11]. Introduced species in the same
trophic level may enhance interspecific competition for natural food resources and
increase the complexity of the food web [4].

The information of fish community's food in Tamblingan Lake has not yet existed.
Research on food aspects is done as initial important information to formulate
appropriate management suggestions on Tamblingan Lake. The objective of this study
is to reveal the composition of food resources consumed by the fish community in the
Tamblingan Lake, Bali.

2 Method

Fish sampling was carried out in August to September 2024 at Tamblingan Lake, Bali.
Fish sampling was carried out at six stations with characteristics that represent the water
conditions of Tamblingan Lake. Research location map and characteristics of each
station can be seen in Figure 1 and Table 1.
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Fig. 1. Sampling location of fish community in Tamblingan Lake during August to September
2024.
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Table 1. Sampling location characteristic of fish community in Tamblingan Lake during
August to September 2024.

Stations Name Location Characteristics

1 Lenggang Aquatic plants (Nymphoides sp.) and rocks, with a rather
steep topography

2 Pura Dalem Rocky lake shores, aquatic plants (Cyperus spp.)

3 Tirta Mengening The edge of the lake has steep cliffs, dead tree trunks

4 Tengah The location where fishermen spread their nets, there is no
aquatic plants

5 Pura Gubug Gently sloping lake shores, located near the campground
area and Gubug Temple

6 Pos Nelayan Lots of water plants (Nymphoides sp.), sloping lake edges,

fishermen's location for spearing fish

Fish sampling was carried out by installing modified gill nets with a mesh size of
1.0; 1.5; and 2.0 inches with a length of 240 meters and a height of 2 meters. The nets
are installed in the afternoon (17.00 p.m.) and hauled the next day at 08.00 a.m. Fish
samples were taken on the first day at stations 1, 2, and 3; then on the second day at
stations 4, 5 and 6. Fish samples caught were separated based on sampling stations,
then the fish were preserved in 4% formalin [12] and taken to the Fisheries Laboratory,
Faculty of Marine Science and Fisheries in Udayana University.

Fish samples are dissected to take parts of the digestive tract including the stomach
and intestines. The entire contents of the digestive tract were removed and transferred
into a microtube containing 70% alcohol [13], then homogenized. The homogenized
digestive tract contents then were pipetted into a Sedgwick Rafter Counting (SRC) Cell
until it was completely filled without any air bubbles. Organisms were subsequently
observed under a microscope using a complete census method without repetition.
Organisms found in the digestive tract were identified based on plankton identification
guides by [14][15][16][17] and their abundance and frequency of occurrence were
recorded.

The identified food organisms were analyzed using Microsoft Office Excel and
described in the form of a graphical representation of the food composition within the
fish community of Tamblingan Lake from August to September 2024. Further analysis
was conducted using the frequency of occurrence method, expressed as a percentage,
following the formula proposed by [16] as follows:

M Ni
Frequency (%) = 5T X 100
Where:
Ni : total number of type organism found in the stomach of the fish

I : total number of fish stomachs containing food



Food Aspects of Fish Community in Tamblingan Lake, Buleleng, ... 199

3 Results

3.1 Composition of Food Types

The results shown that there are 57 types of food organisms made up of 5 classes of
phytoplankton, 5 classes of zooplankton, makrophyte, and insect 1 class each.
Phytoplankton were consumed by bonylip barb, spotted barb, silver rasbora, nile tilapia,
and green swordtail with each species consuming 5 classes. In contrast, convict cichlid
consumed only 4 classes. Zooplankton were consumed by bonylip barb, silver rasbora,
and nile tilapia each classified into 2 classes. Furthermore, the spotted barb and green
swordtail feed on zooplankton as much as 3 classes each, while the convict cichlid only
feed on 1 class of zooplankton. Macrophyte were consumed only by silver rasbora and
green swordtail of 1 class each. Meanwhile, the insect were consumed only by silver
rasbora, convict cichlid, and green swordtail (Table 2).

Table 2. The types of food found in the fish community in Tamblingan Lake, Buleleng, Bali
during Agustus-September 2024.

Fish codes

Types of food organisms Ovt Brb Rba Amn Om Xph

Phytoplankton
Bacillariophyceae
Surirella
Pinnularia
Nitzschia
Aulacoseira
Diatoma
Cymbella
Gomphonema
Amphora
Frustulia
Tabellaria
Synedra
Cerataulina
Rhopalodia
Pleurosigma
Craticula
Navicula
Fragilaria
Achnanthes
Stenopterobia
Stauroneis
Encyonema
Euglenophyceae
Euglena
Trachelomonas Y
Dinophyceae
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Types of food organisms

Fish codes

Rba

Amn

Peridinium
Cyanophyceae
Anabaena
Nodularia
Aphanizomenon
Spirulina
Arthrospira
Planktothrix
Merismopedia
Oscillatoria
Chroococcus
Chlorophyceae
Staurastrum
Oocystis
Closterium
Cosmarium
Selenastrum
Pleurotaenium
Ulothirx
Quadrigula
Scenedesmus
Tetraedron
Tetrastrum
Zooplankton
Monogononta
Trichocerca
Keratella
Brachionus
Kellicottia
Salpingela
Branchiopoda
Moina
Copepoda
Microsetella
Heliodiaptomus
Pisces
Juvenile
Dictyostelia
Dictystelium
Macrophytes
Myriophyllum
Hydrilla
Insecta
Sergentomyia
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Notes: Ovt (Osteochilus vittatus); Brb (Barbodes binotatus); Rba (Rasbora argyrotaenia); Amn
(Amatitlania nigrofasciata); Orn (Oreochromis niloticus); Xph (Xiphophorus helleri).

The fish community in Tamblingan Lake generally consumes phytoplankton. This
is shown by the dominant percentage of phytoplankton in the diet of the fish community
in Tamblingan Lake, namely bonylip barb (98.55%), spotted barb (96.93%), silver
rasbora (81.53%), convict cichlid (99.69%), nile tilapia (97.05%), and green swordtail
(95.38%). Furthermore, zooplankton as a food resource is also consumed by bonylip
barb (1.45%), spotted barb (3.07%), silver rasbora (3.01%), convict cichlid (0.12%),
nile tilapia (2.95%), and green swordtail (3.36%). There are two fish species that
consume macrophytes, that are silver rasbora (0.08%) and green swordtail (0.42%).
Meanwhile, only three fish species consume insects, which are silver rasbora (15.38%),
convict cichlid (0.19%), and green swordtail (0.84%) (Fig. 2).
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Fig. 2. Composition of food types in fish communities of Lake Tamblingan, Buleleng, Bali.
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3.2 Occurrence and Frequency of Food Types

The types of food identified were grouped based on the ten most abundant food
items found in the digestive tracts of the fish community in Tamblingan Lake. The most
abundant food item found across all fish digestive tracts was Surirella sp., with the
following counts: bonylip barb (3,223), spotted barb (1,867), silver rasbora (997), nile
tilapia (2,524), convict cichlid (753), and green swordtail (63). Meanwhile, the tenth
most abundant food items varying by fish species, were Peridinium sp. (bonylip barb),
Trachelomonas sp. (spotted barb), Pinnularia sp. (silver rasbora and convict cichlid),
Gomphonema sp. (nile tilapia), and Staurastrum sp. (green swordtail) (Fig. 3).

. . X = Surirella = Gomphonema
= Surirella = Nitzschia = Nitzschia Nodularia
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Fig. 3. The presence of the most abundant food types in bonylip barb (a), spotted barb (b),
silver rasbora (c), nile tilapia (d), convict cichlid (e), and green swordtail (f).
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The frequency of food types represents the percentage of each food types found in
the fish digestive tracts relative to the number of fish containing food. The percentage
of Surirella sp. in bonylip barb was the highest among the five fish species, with a value
of 107.43%, followed by nile tilapia (84.13%), spotted barb (62.23%), silver rasbora
(33.23%), green swordtail (31.50%), and convict cichlid (25.1%). Meanwhile, the
percentage values of the tenth most abundant food types varied by fish species,
Peridinium sp. in bonylip barb (8.87%), Trachelomonas sp. in spotted barb (5.30%),
Pinnularia sp. in silver rasbora and convict cichlid with 3.77% and 0.93% respectively,
and then Gomphonema sp. in nile tilapia (17.13%), and Staurastrum sp. in green
swordtail (4.00%) (Fig. 4).
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Fig. 4. The frequency of the most abundant food types in bonylip barb (a), spotted barb (b),
silver rasbora (c), nile tilapia (d), convict cichlid () and green swordtail (f).

4 Discussions

The fish community caught in Lake Tamblingan during the period from August to
September 2024 consisted of six species, namely bonylip barb (O. vittatus), spotted
barb (B. binotatus), silver rasbora (R. argyrotaenia), nile tilapia (O. niloticus), convict
cichlid (4. nigrofasciata), and green swordtail (X. hellerii). [3] reported that there were
seven fish species found in Tamblingan Lake, including three native species from the
family Cyprinidae that are bonylip barb (O. vitfatus), spotted barb (B. binotatus), and
silver rasbora (R. argyrotaenia), as well as four introduced species were convict cichlid
(4. nigrofasciata) and nile tilapia (O. niloticus) from the family Cichlidae, and guppy
(P. reticulata) and green swordtail (X. hellerii) from the family Poecilidae.
Furthermore, [19] also reported seven fish species caught in Tamblingan Lake,
dominated by green swordtail. The drastic decline in green swordtail and guppy
populations in Tamblingan Lake indicates interactions among fish populations [20].
These interactions may include habitat selection, prey selection, predation, competition,
and energy transfer within the ecosystem, which can be illustrated through food
analysis [21].

4.1 Composition of Food Types

The fish community in Lake Tamblingan consumed on phytoplankton and zooplankton,
although the proportion of zooplankton is smaller than that of phytoplankton. Similar
findings were reported by [22] and [23], stating that bonylip barb and spotted barb in
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Tamblingan Lake are prefered phytoplankton (Bacillariophyceae) as their food.
Bonylip barb in the Batanghari River and Tempe Lake were also reported to
predominantly consume Bacillariophyceae [24][25]. Meanwhile, [5] revealed that
Bacillariophyceae is the main food, while Chlorophyceae and Cyanophyceae serve as
supplementary food found in the digestive tracts of spotted barb (P. binotatus) in the
South Tapanuli River. Furthermore, the foods of silver rasbora in Lake Batu was
dominated by plankton, detritus, small crustaceans, and moss [26]. [27] added that
Silver rasbora also consumed insects especially larvae, and it can be utilized as a
predator of mosquito larvae. Generally, nile tilapia, convict cichlid, and green swordtail
also consume phytoplankton and zooplankton [28][29][30][19][31]. The cell walls of
phytoplankton are composed of cellulose, whereas zooplankton cell walls consist of
cell membranes. Cell membranes are easier to digest than cellulose, so phytoplankton
require a longer digestion time [32].

Food is an important ecological factor in determining fish growth, reproduction,
condition, population density, and population dynamics. [33] stated that fish can eat
anything they encounter because they can move freely in the water. [34] mentioned that
fish size and age can influence the types of food consumed. Additionally, food
availability in the habitat and food preferences are related to similarities in food
selection among fish [35].

4.2  Occurrence and Frequency of Food Types

The fish community in Tamblingan Lake shares a common utilization of the food
resource Surirella sp. This species has the highest frequency of occurrence compared
to other food types. Meanwhile, the ten food types with the most frequently occuring
food items varies considerably. This is similar to reports by [36] and [24], who found
that bonylip barb in Kuningan, Garut, Tasikmalaya, and Jambi were consumed the class
Bacillariophyceae, which includes Surirella sp. [22] also revealed that bonylip barb in
Tamblingan Lake most commonly consumes Surirella sp. Similar with bonylip barb,
[23] reported that spotted barb in Tamblingan Lake also mainly consumes Surirella sp.
Meanwhile, the food preference of silver rasbora in Tamblingan Lake differs from that
in Selorejo Reservoir, where Navicula sp. is dominant, however, there is a similarity in
Bacillariophyceae [37]. A different result was reported by [38], who found that silver
rasbora in the lower Musi River mostly consumes Cyanophyceae. Furthermore, the diet
of nile tilapia in Tamblingan Lake is similar to that of nile tilapia in Bili-Bili Dam, both
dominated by Bacillariophyceae [39]. Different from Sangiran Reservoir, nile tilapia
prefer Spirogyra sp. from the class Chlorophyceae [40]. The food preference of convict
cichlid in Tamblingan Lake differs from that in Buyan Lake, where convict cichlid
mostly consumes zooplankton [41]. According to [42], convict cichlid prefers
crustaceans and insects as its food. The diet of green swordtail in this study is consistent
with [19], who reported that green swordtail prefers Surirella sp. as its food.

The types of food consumed by the fish community in Tamblingan Lake are likely
to differ from those in other locations. This is related to factors influencing the predation
of fish, including habitat, season, population density, environmental quality, life stage,
body size, and sex [43][21][34][35]. Moreover, food availability also affects the food
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preferences of the fish community in Tamblingan Lake. [44] stated that Tamblingan
Lake is dominated by phytoplankton from the class Bacillariophyceae. The good
adaptability of Bacillariophyceae to various environmental conditions and its vital role
in aquatic primary production cause its dominance in certain water bodies [17].

5 Conclusion

The fish community in the Tamblingan Lake is a planktivores. Total of 57 types of food
were found, including phytoplankton (5 classes), zooplankton (5 classes), macrophytes,
and insects (1 class each). Phytoplankton were consumed by bonylip barb (5 classes),
spotted barb (5 classes), silver rasbora (5 classes), convict cichlid (4 classes), Nile
tilapia (5 classes), and green swordtail (5 classes). Zooplankton were consumed by
bonylip barb (2 classes), spotted barb (3 classes), silver rasbora (2 classes), convict
cichlid (1 class), Nile tilapia (2 classes), and green swordtail (3 classes). Macrophyte
were consumed by silver rasbora and green swordtail (1 class each). Insect were
consumed by silver rasbora, convict cichlid, and green swordtail (1 class each). The
fish community in the Tamblingan Lake has a similar preference for the food resource
Surirella.
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