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Abstract. Lamba T, Ambeng, Andriani I. 2023. Habitat and food habits of the endemic fish Oryzias eversi in Tana Toraja, South 

Sulawesi, Indonesia. Biodiversitas 24: 5137-5145. The population of the medaka fish species, Oryzias eversi, was categorized as Near 

Threatened by the International Union for Conservation of Nature (IUCN) 2019 due to its restricted distribution and occurrence in a 

single threatened location. One way to protect this species from extinction is through captive breeding, which requires understanding its 
habitat conditions and food habits. Therefore, this research aimed to analyze the habitat conditions and food habits of Oryzias eversi 

(Hadiaty & Nolte, 2012) in Tilanga Pool, Tana Toraja. Purposive random sampling was used to obtain fish samples, while habitat conditions 

were determined by measuring environmental parameters, and the abundance and diversity of plankton. Food habits were analyzed by 

calculating the Index of Preponderance (IP) and Relative Gut Length (RGL). The results indicated that O. eversi inhabited a highly polluted 
habitat with dissolved oxygen content that ranged from 3.95 to 4.16 mg/L. The abundance of phytoplankton and zooplankton ranged from 

185-435 cells/L and 10-25 ind/L, respectively. Phytoplankton diversity was in the moderate category, while zooplankton was low, with 

average values of Diversity Index (H’) ranging from 1.61-1.93 and 0.69-024, respectively. IP and RGL showed that O. eversi was an 

omnivore-carnivore fish. The average IP of zooplankton and phytoplankton ranged from 0.35-61.11% and 0.69-1.04%, respectively. 
Meanwhile, the RGL ranged from 0.48 to 0.62, respectively. Cyclops sp. larvae were identified as the primary food source for O. eversi with 

IP above 40% and Eurycercus sp. with IP range of 4-40% as additional food. 
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INTRODUCTION 

“Sulawesi Island is the largest island in the Wallacea 

Region located between the Sunda shelf, Australia and the 

biogeographical transition zone.” In addition to 

biogeographical ambiguity, endemic fauna is also a 

characteristic feature of Sulawesi Island because it is one of 

the centers of species richness in Indonesia (Achmadi et al. 

2018). According to Sari et al. (2020), the genus Oryzias is 

most common in the Adrianichthydae family and consists 

of non-commercial fish that are not recorded as traded 

animals, resulting in limited distribution. The island of 

Sulawesi harbors roughly half of the Oryzias species 
currently recognized (Herder et al. 2012; Parenti et al. 2013; 

Gani et al. 2022). Most of these species were endemic to 

Sulawesi, including Oryzias eversi Herder, Hadiaty & Nolte, 

2012, which was first discovered by Hans Georg Evers in 

2010 at Tana Toraja, South Sulawesi (Herder et al. 2012). 

Based on the etymology, O. eversi was derived from the 

Greek word Oryza, meaning rice, due to its association 

with rice fields, and eversi was taken from the name of its 

discoverer, Hans Georg Evers (Herder et al. 2012). It was 

commonly classified as medaka fish, which means big-

eyed in Japanese, and the local name is Bale Todi. The O. 

eversi exhibits blackish courtship coloration in adult males 

and live solitary lives whereas the females carry the eggs 

until the embryos hatch, displaying a conspicuous abdominal 

concavity and extended pelvic fins that accommodate and 

hold the clutch of eggs (Herder et al. 2012). 

Tilanga Pool is a natural pool located in Tana Toraja, 

South Sulawesi. It serves as the habitat for O. eversi, with a 

water depth of approximately 4 m, a pool length of 30-40 

m, and a width of about 10 m. The water was calm and 
clear, with a temperature of 21.5°C, and surrounded by 

karst rocks and rainforest. Other species are found in the O. 

eversi habitat, such as native species of Nomorhamphus sp. 

and introduced Poecilia reticulata Peters, 1859 (Herder et 

al. 2012). Several parts of the pool are used as a “natural 

swimming pool" for residents and tourists. Activities of local 

people and tourists in the habitat of O. eversi likely impact 

the species, as the recreational usage of the Tilanga Pool 

might degrade the natural habitat of O. eversi. The exact 

impact is however not known and the current situation 

could change rapidly (Mokodongan 2019). 

The distribution of medaka fish Toraja (O. eversi) was 

very limited, as it was only found in Tilanga Pool (Herder 

et al. 2012). According to Mokodongan (2019), O. eversi 

was classified as a Near Threatened species by the 

International Union for Conservation of Nature (IUCN) 

2019 due to its restricted distribution and occurrence in a 

single threat-based location. Until now, O. eversi has not 
received much attention from researchers and local 

governments, so there have been no the conservation 

actions that have been carried out. According to 



 B I O DI VERS I TAS  24 (9): 5137-5145, September 2023 

 

5138 

Mokodongan (2019), research on habitat, ecology, threats 

and distribution of O. eversi was needed to highlight the 

importance of this endemic species.  

Competition between O. eversi with introduced fish in 

obtaining food and using space in the water column is 

thought to be one of the causes of the decline in the 

population of this species. Type of food group Oryzias sp. 

generally phytoplankton and zooplankton. This was found 

in Oryzias sarasinorum (Gani et al. 2015) and Oryzias 

nigrimas (Serdiati 2019). According to Serdiati 2019, to 

prevent the extinction of the Oryzias sp. genus, efforts are 

needed to ensure the existence of this fish in relation to 
aspects of the aquatic environment and food habits. 

The Government of the Republic of Indonesia, by 

stipulating the Decree of the Minister of Environment and 

Forestry, number 

P.106/MENLHK/SETJEN/KUM.1/12/2018. One strategy 

to prevent fish species from becoming extinct was by 

captive breeding and cultivating these fish species 

(Iskandar et al. 2020). 

There was currently no information regarding the 

habitat and food habits of O. eversi. For this reason, a 

strategy was needed to protect and preserve it by analyzing 

its habitat conditions and food habits to provide basic 

information for laboratory-scale domestication technology 

and other related species. 

MATERIALS AND METHODS  

Research area 
This research was conducted at Tilanga Pool in Makale 

Utara Sub-district, Tana Toraja District, South Sulawesi 

Province, Indonesia (Figure 1). The geographical location 

was between 119°53'13.98'' E and 3°02'06.43'' S. 

Procedures 
Sampling methods 

The determination of the sampling point was conducted 

using the purposive sampling method. Purposive random 

sampling is a sampling technique that takes into account 

certain considerations in accordance with the research 

objectives (Sugiyono 2016). Sampling was performed using 

a 2.2 m long net (gill net). The obtained O. eversi was then 

preserved in 4% formalin and stored in a cool box. The total 

length and weight of the fish were measured before storage. 

Furthermore, the contents of the stomach and intestines were 

obtained by spraying the gut with a 1 mL syringe containing 

sterile distilled water and preserved in 4% formalin. The gut 

extractions were observed under a trinocular microscope. 

Sample analysis was carried out in the ecology laboratory of 

the Faculty of Mathematics and Natural Sciences, 
Universitas Hasanuddin, and at the genetics laboratory of the 

Faculty of Science and Engineering, Universitas Islam 

Negeri Alauddin Makassar, Indonesia. 

Water quality measurement 

Measurement of water quality in the morning from 

06.00-10.00 and in the afternoon from 15.00-18.00. The 
water quality was analyzed by measuring Dissolved 

Oxygen (DO), pH, temperature, current speed, salinity, and 

turbidity, as shown in Table 1. To determine the 

relationship between Dissolved Oxygen (DO), pH, 

temperature, current speed, salinity, and turbidity and the 

abundance of O. eversi, this was done using Principal 

Component Analysis (PCA) with Paleontological 

STatistics (PAST) 0.8 software. 
 

  

 
 

Figure 1. The sampling point location in Tilanga Pool, Tana Toraja, Indonesia 
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Table 1. Water quality measurement parameters 

 

Parameters Unit Materials Brand Procedure 

DO ml/L DO Meter AZ-8403 Dissolved oxygen measurement is done by immersing the pen DO meter into 
the water. The value shown on the screen was recorded as the dissolved 

oxygen value of the water. 

Temperature °C DO Meter AZ-8403 Temperature measurements are carried out directly on location, namely by 

immersing the pen DO meter into the water. The value shown on the screen is 
recorded as the water temperature value. 

pH - pH paper NESCO The pH measurement was carried out by dipping the pH paper into water, then 

letting it sit for 1 minute, then matching the color change on the strip paper 

with the color table, then recording the pH value that matched the color table. 
Salinity ppt Refractometer RHH-92ATC Salinity was measured using a tool hand-refractometer. Measurements were 

taken by taking one drop of fresh water, then dripping it on top hand-

refractometer and seen by directing it to the light. Values are indicated by the 

blue border. 
Current speed m/d Stopwatch Joyko Current speed was measured using styrofoam tied by mattress threads, then 

styrofoam which was tied to the kajur thread was placed above the surface of 

the water, the mattress strap was held so that it does not come off and press the 

start button on stopwatch, then let it go styrofoam flow until the mattress straps 
stretch straight. 

Turbidity NTU Turbidimeter WGZ-20B Turbidity measurements were carried out by the method nephelometric 

method. Sampling using a 100 mL bottle and stored inside coolbox until 

further analysis process in the laboratory using tools turbidity meter portable. 

 

 

The abundance and diversity of plankton 

Plankton sampling was conducted in the morning an 

afternoon using a plankton net with 25μm mesh size was 

used as to filter 20 L water from Tilanga Pool. Samples 

morning and afternoon were then transferred to 100 mL 

vials, labeled, and preserved with Lugol. Plankton 

observation and identification were carried out in the 

ecology laboratory of the Faculty of Mathematics and 

Natural Sciences, Universitas Hasanuddin. Plankton were 

identified to genus according to the guidelines from 

Sulastri (2018) and Indriyawati et al. (2020). Subsequently, 

the abundance and Diversity Index (H’) were calculated 

using the following formulas: 

Plankton abundance 

Plankton abundance was calculated based on a method 

described by Soeprapto et al. (2023) with the formula as 

follows: 

 
Where: 
N : Individual abundance of plankton (ind/L) 

Z : Individual number of plankton (ind) 

X : Volume of filtered water sample (100 mL) 

Y : Volume of 1 water drop (1 mL) 

V : Volume of filtered water (20 L) 

Diversity index 

The percentage diversity analysis of plankton using 

Shannon Diversity Index H’ by Shannon and Weaver 

(1963) in Geng et al. (2022) (Table 2) as follows:  

 
Where: 

H’ : Diversity index 

Pi : Number of individuals of each species Pi=ni/N 

ni : Total individuals in the species 

N : Total of all species 

Index of Preponderance (IP) 

IP was used to determine the various types of food 

consumed by O. eversi. The percentage of the largest part 
of the organism consumed was analyzed using a 

combination formula that incorporates the frequency of 

occurrence and volumetric method. This approach was 

described by Elfidasari et al. (2020) as follows: 

 

Where: 

IP : Preponderance index 

Vi : Amount percentage of one type of food 

Oi : Frequency percentage of one type of food occurrence 

∑ (Vi x Oi): Amount of Vi x Oi of all types of food 

 

The volumetric method was obtained by calculating the 

average species consumed based on the number of 

individuals Elfidasari et al. (2020). 

Vi  

Where Vi is the volume percentage of one type of food 

 

 
Table 2. Diversity index value 

 

Uniformity Value Category 

H' < 1 Low diversity 

1 < H’ < 3 Medium diversity  
H' > 3 High diversity 
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Table 3. The percentage of preponderance index 

 

Index of Preponderance Value Category 

IP> 40% Main food 
IP 4-40% Supplementary food 

IP < 4% Additional food 

 

 

The frequency of occurrence is a simple method of data 

collection based on the contents of the stomach, whether it 

consists of either a particular or various types of organisms 

Elfidasari et al. (2020): 

 

Oi x 100% 

 

Where: Oi is the occurrence frequency 

Based on the percentage of IP, the food was divided 
into three categories, as shown in Table 3. 

Relative Gut Length (RGL) 

RGL is the ratio of the digestive tract length to the total 

body length. It is measured to determine the trophic level 

of fish. The results from measuring the RGL of the fish are 
categorized as follows: <1 for fish classified as 

carnivorous, 1-3 for fish classified as omnivorous, and >3 

for fish classified as herbivorous (Zuliani et al. 2016; 

Serdiati 2019; Elfidasari et al. 2020). 

 

 
Where: 

RGL : Relative Gut Length 

GL : Gut Length 

TL : Total Length 

Electivity Index 

Based on the presence of plankton in the pool and in the 

stomatch, the food selection index (Ivlev) and food 

preference index (index of preponderance) were calculated. 

We used Ivlev’s Electivity Index (Situmorang et al. 2013) 

was formulated as follows. 
 

 
Where: 

E : Electivity index 

ri : Relative number of types of organisms eaten 

pi : Relative number of types of organisms in the water 

E values vary between -1 to +1. Positive values indicate 

selection for a certain food item while negative values 

indicate avoidance. 

RESULTS AND DISCUSSION 

Results 
Based on the results of research conducted in the Tilanga 

Pool, Sarira Village, North Makale District, Tana Toraja, 4 

O. eversi individuals were found as samples in this study. 

Environmental parameters in the Tilanga Pond are 

dissolved oxygenthe environmental parameters of dissolved 

oxygen (3.95-4.16 m/L), temperature (23.5-25°C), pH (7), 

salinity (0 ‰), current velocity (0 m/s) and turbidity (0.1-0.4 

NTU) can be seen in Table 4. The Principal Component 

Analysis (PCA) showed that temperature in the afternoon 

had a positive correlation with the abundance of O. eversi, 

as temperature is closest to abundance of O. eversi, 

compared to DO, pH, salinity, current velocity and 

turbidity factors (Figure 2). 

The abundance of plankton in the Tilanga Pool ranged 

from 185-435 cells/L for phytoplankton and 10-25 ind/L 
for zooplankton. The Diversity Index (H’) of 

phytoplankton in the morning was 1.61 and 1.93 in the 

afternoon which was categorized as moderate, while the 

zooplankton in the morning was 0.69 and 0.24 in the 

afternoon which was categorized as low. The highest 

percentage of phytoplankton abundance was in the morning 

from the Bacillorophyceae class Synedra sp. species and in 

the afternoon from the Chyanophyceae class Planktothrix 

agardhii species, as shown in Figure 4 and Table 5. 

Results of measurements of the relative length of the 

gut O. eversi range RGL = 0.45-0.62 categorized as 

omnivorous-carnivorous fish. Food habits O. eversi based 

on Index of Preponderance (IP) analysis indicates food O. 

eversi phytoplankton and zooplankton ranged between 0.69-

1.04% and 0.35-61.11%. The predominant food found in 

the stomach O. eversi that was Synedra sp. 1.04% and larvae 

Cyclops sp. 61.11%. Based on main food preponderance index 

O. eversi namely larvae Cyclops sp. with IP = >40%, 
Eurycercus sp. as food additives ranges from IP = 4-40% 

and complementary foods IP <4%, namely: Hemicypris sp., 

unidentified udang larvae, unidentified bivalves larvae, 

unidentified annelid larvae, Stylicletodes sp., Synedra sp., 

Denticula sp., Cymbella sp., Undila sp., and Cyclops sp. eggs.  

The electivity index, which denote the preference of a 

O. eversi for a specific food item based on its class can be 

seen in Table 8. 

Discussion 
Habitat environment 

The existence of certain types of medaka fish in an 

aquatic ecosystem is influenced by several factors, one of 

which is environmental factors. The habitat conditions of 

O. eversi revealed that the DO value in the morning was 

3.95 mg/L and in the afternoon increased to 4.16 mg/L 

(Table 4). The DO concentrations in the waters can vary 

hourly, daily, and weekly as a function of the intensity of 

thermal stratification (Gerling et al. 2014; Jabbari et al. 

2019; Matsuzaki et al. 2020). Based on the pollution status, 

the Tilanga Pool was classified as highly polluted. This was 

based on the theory presented by Ranaraja et al. (2019), 

that DO values of 8.0-9.0 mg/L are not polluted; 6.7-8.0 
mg/L slightly polluted; 4.5-6 mg/L is moderately polluted 

and <4.5 mg/L is highly polluted. 

The water temperature in the O. eversi habitat ranged 

from 24-25°C, according to Herder et al. (2012), O. eversi 

can be bred at temperatures around 24-25°C. Yusof et al. 

(2013) also found that medaka fish lived within a water 

temperature range of 24-28°C. The pH of the O. eversi 
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habitat was 7, Parenti et al. (2013), supported this by 

stating that O. eversi can live in the pH range of 6-7.5. 

Generally, fish requires water pH ranges from 6.5 to 8.5, 

which is considered as for good growth of fish (Sahu and 

Datta 2018). 

The salinity of the habitat was 0%, which can be 

attributed to the mountainous topography of Tana Toraja, 

where there was no sea. The O. eversi has not been found 

in saline waters. According to Takehana et al. (2020), most 

of the Oryzias species inhabit mainly freshwater, while 

only two species belonging to the Oryzias group live in 

sea- and freshwaters namely O. javanicus and O. dancena 
(previously named O. melastigma). Differences in the 

habitat of medaka fish are due to their ability to control 

osmotic balance (Assas et al. 2020). 

The zero current velocity (m/d) in Tilanga Pool waters 

was a supporting factor for O. eversi to survive and 

reproduce. The turbidity value in Tilanga Pool ranged from 

0.1-0.4 NTU, which was relatively low. According to 

Serdiati (2019), turbidity and sedimentation negatively 

impact the reproductive process of free-range fish because 

they directly damage and kill embryos and juveniles. 

Temperature plays an important role for the growth and 

degree of survival of biota in waters. PCA analysis can be 

seen in Figure 2, showing that the temperature parameter is 

an important variable that can support the survival of O. 

eversi in the water. According to Herder et al. (2012), O. 

eversi breed in waters with temperatures ranging from 24-

25°C. Temperature can affect fish physiology such as affects 

metabolic rate, behavior, the ability/desire of the fish to 
obtain food and how they process food through digestion 

(Volkoff and Rønnestad 2020). 

Plankton in Tilanga Pool 

The abundance of phytoplankton in Tilanga Pool 

ranged from 185-435 cells/L (Figure 3.A). This indicates 
that the pool waters have a low fertility rate and fall into 

the category of oligotrophic waters. According to Herawati 

et al. (2021), water fertility is divided into three categories, 

namely oligotrophic, mesotrophic, and eutrophic 

comprising phytoplankton of 0-2000, 2000-15.000 and 

>15.000 cells/L, respectively. The abundance of 

phytoplankton was higher in the morning than in the 

afternoon (Figure 3.A). This was influenced by high-

intensity sunlight in the morning and low-intensity sunlight 

in the afternoon, which affected plankton abundance. 

Phytoplankton community, composition, abundance, and 

biomass, were influeced by abiotic resources (biogenic 

structure, pH, sunlight, etc.) in aquatic ecosystems 

(Jakobsen et al. 2015; Seekell et al. 2015; Gusha et al. 

2019; Jia et al. 2020; Li et al. 2021). 

The H' of the phytoplankton in the Tilanga Pool was 

categorized as moderate, with values of 1.61 and 1.93 in 
the morning and afternoon, respectively (Figure 3.B). 

According to Jawwad et al. (2021), a moderate diversity 

index (1<H'<3) which indicates good productivity, 

balanced ecosystem and medium pressure. 

The abundance of zooplankton in the habitat of O. 

eversi ranged from 10-25 ind/L (Figure 3.A), indicating 

that the Tilanga Pool waters have a medium fertility level 

or are mesotrophic waters. This is according to Harmilia et 

al. (2022), which classified water fertility as oligotrophic 

(zooplankton = 1 ind/L), mesotrophic (zooplankton = 1-

500 ind/L), and eutrophic (zooplankton>500 ind/L). The H' 

value was categorized as low both in the morning (H' = 

0.69) and in the afternoon (H' = 0.24) (Figure 3.B). This 

was caused by zooplankton being the main food for O. 

eversi and other biotas in Tilanga Pool. According to 

Ningsih et al. (2020), zooplankton usually acts as primary 

consumers and form the major food source for higher 

consumers like carnivore fish in the aquatic food chain. 

The highest percentage of phytoplankton in the morning 
was Synedra sp. from the Bacillariophyceae class and in 

the afternoon, it was P. agardhii from the Chyanophyceae 

class which can be seen in Figures 4.A and 4.B and Table 5. 

Fu et al. (2023) reported that the abundance of 

phytoplankton was relatively homogeneous in the water. 

Synedra sp. from the Bacillariophyceae class can live in 

low-nutrient (oligotrophic) environments. This is due to its 

ability to accumulate nutrients and store them as food 

reserves in the form of insoluble polymers (Wardhani et al. 

2023). Meanwhile, the percentage of zooplankton in the 

morning is 8% (Figure 4.A) and in the afternoon it is 

around 8-9% (Figure 4.B), indicating a low population of 

zooplankton in Tilanga Pool. According to Syafitri et al. 

(2021), which stated that zooplankton has a lower level of 

productivity than phytoplankton, therefore of zooplankton 

will increase after the peak productivity of phytoplankton. 

Relative length of gut of Oryzias eversi from Tilanga Pool 

Table 6 shows that the relative gut length O. eversi 

ranged from RGL 0.45-0.62. Based on the results of the 

relative gut length analysis, O. eversi categorized as 

omnivore-carnivore fish. According to Zuliani et al. (2016), 

who stated that the RLG of carnivorous fish is 0.2-2.5 cm, 

omnivores was 0.6-8 cm, and herbivores was 0.8-15 cm. 
As for Zuliani et al. (2016) and Serdiati (2019), suggested 

that the average intestine length of carnivorous fish was 

less than 1 cm, 1-3 cm for omnivores, and greater than 3 

cm for herbivores. RLG is used as an indicator of the 

feeding habits of fish by comparing its length to the total 

length (Serdiati 2019). 

The length of the intestine in O. eversi was shorter than 

the total body length, as shown in Table 6. This indicates 

that its digestive process for food does not last long. 

According to Pratiwy et al. (2022), carnivorous fish have 

shorter intestines because fleshy foods are easier to digest 

than plants. Alabssawy et al. (2019), supported this by 

stating that the length of the intestine was closely 

correlated with the type of food consumed. 
 

Table 4. Water quality in the Oryzias eversi habitat 

 

Parameter Morning Variance Afternoon Variance 

DO 3.95 16.33 4.16 139.33 

Temperature 23.5 25 
pH 7 7 

Salinity 0 0 

Current speed 0 0 

Turbidity 0.1 0.4 
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Table 5. The composition of the plankton in Tilanga Pond, Tana 

Toraja, Indonesia 

 

Morning 

Bacillariophyceae Gyrosigma anttenuatum, Cymbella 

cistula, Synedra sp., Nitzschia lorensiana, 
Surirella turpin, Navicula lanceolata 

Euglenophyceae Euglena viridis, Lepocinchlis ovum, 

Spirogyra varians 

Chyanophyceae Oscillatoria lutea 
Tubulinea Arcella vulgaris 

Copepoda Cyclops sp. 

Afternoon 
Bacillariophyceae Synedra sp., Surirella sp., Tabellaria 

floccusa 

Euglenophyceae Lepocinchlis ovum, Trachelomonas sp. 

Chyanophyceae Planktothrix agardhii, Oscillatoria lutea 
Chlorophyceae Microspora floccosa, Calotrhrix sp. 

Ostracoda Hemicypris sp. 

 

 

Table 6. Relative gut length in each fish category 

 

Fish 

code 

Fish length 

(cm) 

Fish  

weight 

Fish intestinal 

length (cm) 
RGL 

1 5.2 1.15 2.5 0.48 
2 3.9 0.7 2.4 0.62 

3 4.6 1.13 2.1 0.45 

4 3.1 0.4 1.7 0.55 

 

 

Oryzias eversi Index of Preponderance in Tilanga Pool 

Table 7 shows that IP analysis revealed that the 

consumption of phytoplankton and zooplankton by O. 

eversi ranged between 0.69-1.04% and 0.35-61.11%, 

respectively. The dominant food found in the stomach of 

O. eversi was Synedra sp. (1.04%) and Cyclops sp. larvae 

(61.11%). Based on IP, it was found that the main food for 

O. eversi was Cyclops sp. larvae, with an IP exceeding 

40%. Eurycercus sp. served as supplementary food with 

values that ranged from 4 to 40%, while complementary 
foods, with IP values below 4%, included Hemicypris sp., 

unidentified udang larvae, unidentified bivalves larvae, 

unidentified annelid larvae, Stylicletodes sp., Synedra sp., 

Denticula sp., Cymbella sp., Undila sp., and Cyclops sp. 

eggs, as shown in Figure 5. According to Elfidasari et al. 

(2020), the food categories were classified as the main food 

with IP greater than 40%, additional food with IP 4 to 40%, 

and complementary food with IP below 4. Larvae Cyclops 

sp. from the copepod order as the main food O. eversi 

which has an important role in aquatic ecosystems. 

According to Wiradana et al. (2020), naturally, fish will 

consume zooplankton to support growth especially 

copepoda, copepoda are better digested the larvae phase. 

The diversity of organisms in the Tilanga Pool waters 

causes a variety of food O. eversi. Besides that O. eversi 

which are found to have different sizes so that the amount 

of food found in the stomach is also different,as shown in 
Figure 6. According to Pratiwy et al. (2023), some of the 

factors that influence whether a fish species will eat a food 

item include food size, food availability, food color, taste, 

texture, and factor such as age, location, and time of day 

also affect the type and amount of food consumed by a fish 

species. 

Electivity 

The electivity index in Table 8 shows that O. eversi 

preferred zooplankton over phytoplankton, and among the 

zooplankton, Ostracoda, Copepoda, Bivalvia, 

Malacostraca, Branchiopoda, Oligochaeta and Maxillopoda 

include O. eversi preferred food with a positive value 

(0.01-1). The rest of the food groups showed negative 

values (Table 8). 

Copepod class zooplankton was the most preferred food 

for O. eversi in general. Fewer copepod classes are found 

in nature than in the stomachs of O. eversi, this shows that 

the reduced availability of food preferred by O. eversi in 

Tilanga Pool was one of the causes of the decline in the O. 

eversi population. 

 
 

Table 7. Index of Preponderance (IP) 

 

Organism Parameter 

Food type 

Index of Preponderance (IP) 

Vi Oi Vi×Oi 
 

Hemicypris sp. 0.04 0.50 0.018 2.78 

Larva Cyclops sp. 0.40 1 0.400 61.11 

Unidentified larva bivalvia  0.16 0.25 0.041 6.25 

Unidentified larva udang 0.02 0.25 0.005 0.69 
Eurycercus sp. 0.15 1 0.145 22.22 

Unidentified larva annelida 0.02 0.25 0.005 0.69 

Stylicletodes sp. 0.01 0.25 0.002 0.35 

Synedra sp. 0.03 0.25 0.007 1.04 
Denticula sp. 0.03 0.25 0.007 1.04 

Cymbella sp. 0.02 0.25 0.005 0.69 

Undila sp. 0.01 0.25 0.002 0.35 

Cyclops sp. eggs 0.07 0.25 0.018 2.78 
Total 0.65 100 

 

 

Table 8. Electivity index of Oryzias eversi 

 

Types of Organisms 
 

Relative 
number of 

types of 
organisms 
eaten (ri) 

Relative 
number of 

types of 
organisms in 
the water (pi) 

Electivity 

Index 
(E) 

Phytoplankton   

Bacillariophyceae 0.08 0.64 -0.79 

Euglenophyceae 0 0.17 -1 

Chyanophyceae 0 0.06 -1 

Chlorophyceae 0 0.06 -1 

Zooplankton  
Ostracoda 0.04 0.04 0.01 
Copepoda 0.51 0.01 0.97 
Bivalvia 0.17 0 1 
Malacostraca 0.02 0 1 
Branchiopoda 0.15 0 1 
Oligochaeta 0.02 0 1 
Maxillopoda 0.01 0 1 
Tubulinea 0 0.01 -1 
Cilliata  0 0.02 -1 
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Figure 2. PCA analysis of water quality and abundance of Oryzias eversi 

 

 

 
 

Figure 3. A. Plankton abundance, B. Plankton diversity 

 

 

         
 

Figure 4. Percentage of plankton in Tilanga Pond, Tana Toraja, Indonesia: A. Morning, B. Afternoon 
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Figure 5. Phytoplankton (No. A-C), Zooplankton (no. D-L). A. Synedra sp., B. Cymbella sp., C. Denticula sp., D. Larva Cyclops sp., E. 

Eurycercus sp., F. Cyclops sp. eggs, G. Undila sp., H. Hemicypris sp., I. Stylicletodes sp., J. Unidentified larva Udang, K. Unidentified 

larva Bivalvia, L. Unidentified larva Annelida 
 

 

 

 
 
Figure 6. Percentage of Oryzias eversi food based on Index of 

Preponderance analysis 

 

 

In conclusion, the habitat of O. eversi was categorized 

as highly polluted water based on the DO content that 
ranged from 3.95 to 4.16 mg/L. The abundance of phyto-

plankton and zooplankton ranged from 185-435 cells/L and 

10-25 ind/L, respectively. Phytoplankton diversity was 

categorized as moderate with H’ values that ranged from 

1.61 to 1.93, while zooplankton showed low diversity with 

H' values that ranged from 0.69 to 0.24. IP and RGL 

indicated that O. eversi exhibited omnivorous-carnivorous 

feeding behavior. The average zooplankton and 

phytoplankton IP values ranged from 0.35 to 61.11% and 

0.69 to 1.04%, respectively, while RGL ranged from 0.48 

to 0.62. Cyclops sp. larvae were identified as the main food 

for O. eversi, with an IP greater than 40% and Eurycercus 

sp. was supplementary food with an IP of 4 to 40%. 
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