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ABSTRACT 

As one part of a flowing freshwater ecosystem, Rivers can carry various elements or nutrients 

needed for life in and around its flow. This research was conducted on Thursday-Sunday 13-16 

September 2021 on the Cigalugur River at Cihuni Irrigation Station, Warung Kadu Station, Central 

Nagri Station, and Cipaisan Station, Purwakarta, West Java. Benthos is taking with hand-sorting and 

surfer method. The results of monitoring the quality of waters along the Cigalugur river flow at four 

stations have the same Trent Biotic Index (TBI) value, an index of VIII. This situation shows that the 

level of pollution of the Cigalugur river waters is still low, species diversity is on average, and the 

community is stable. 
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1.  INTRODUCTION 

 

Rivers are flowing waters because the quality of the water constantly changes from time 

to time or is dynamic. [1-4] stated that freshwater ecosystems have significant importance in 

human life because freshwater ecosystems are the most practical and inexpensive source to 

meet domestic and industrial interests. Therefore, the river is one type of public aquatic 

ecosystem that plays a role in the life of biota and human needs for various activities such as 
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agriculture and industry, which are influenced by many factors, both by natural activities and 

human activities in the Watershed. As one part of a flowing freshwater ecosystem, Rivers can 

carry various elements or nutrients needed for life in and around its flow. Although the area of 

the river and the amount of water flowing in it is minimal compared to the area and amount of 

water in the sea, rivers have an essential role directly for human life and other individuals [1-

6]. 

Cigalugur River is one of the rivers in the Purwakarta Regency. Cigalugur River starts 

from the Cihuni irrigation, a tributary of the Cikao river. The upstream of the Cigalugur River 

from the village of Warung Kadu flows through the city to the village of Nagri Tengah to the 

village of Cipaisan as the downstream river then flows into the Cikao River.  

The Cigalugur River has a length of about 2.5-kilometers, a river width of 3m with an 

average maximum discharge of 4 m3/s, and a minimum water discharge of 0.02 m3/s. The 

Cigalugur River has the function of irrigating rice fields and fisheries. This function requires 

the preservation of the water quality of the Cigalugur river. The upstream area of the Cigalugur 

River is an area of relatively dense vegetation, and the riverbank is overgrown with shrubs. The 

mid-river area is a rice field with riverbanks overgrown with cassava trees. Downstream is the 

dominant area with a residential population. The surrounding community uses the Cigalugur 

River for food needs, income generation, and other interests, both for biological and non-

biological resources.  

 

 

Figure 1. Map of Purwakarta Regency, West Java Province 
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Benthos lives on the bottom of the water and inhabits a certain depth. [6-12] suggested 

that benthic organisms inhabit intertidal areas of varying depth. By studying the various types 

of benthos, the living things in marine waters will be known. Various factors influence the life 

of benthos. The influencing factors are sediment, salinity, and depth below the surface to create 

a diversity of benthic species that inhabit the waters [7-9]. Benthic organisms include sea stars, 

sea urchins, gastropods, cucumbers, bivalves, and snake stars [10-14]. 

Ecosystems with high levels of species diversity are more stable and less affected by 

external pressures than ecosystems with low diversity [13-18]. Species diversity is a parameter 

that is often used to determine the level of stability that characterizes the species richness and 

balance of a community. According to [7-8], the main factors that affect the number of benthos, 

species diversity, and dominance, among others, are the destruction of natural habitats, 

chemical pollution, and climate change. 

The purpose of this research is to determine the analysis of the water quality of the 

Cigalugur River at Cihuni Irrigation Station, Warung Kadu Station, Nagri Tengah Station, and 

Cipaisan Station, Purwakarta Regency using the Trent Biotic Index (TBI) method. 

 

 

2.  MATERIALS AND METHODS 

 

This research was conducted on Thursday-Sunday 13-16 September 2021 at Cigalugur 

River Cihuni Irrigation Station, Warung Kadu Station, Central Nagri Station, and Cipaisan 

Station, Purwakarta, West Java. The tools needed are plastic (enough), vials (10), Surber (2), 

mine, stationery, labels, trays, and a microscope. The materials needed in this research are 

benthic macroinvertebrates and 10% formalin. 

Benthos is taking with hand-sorting and surfer method. Hand sorting is done using a 1 × 

1 m transect, placing the transect in the river body, and taking gastropods in a square. Sampling 

was carried out three times at three different points, namely the two banks of the river and the 

middle of the river. Gastropods that have been taken are put in plastic. For the Surber method, 

the Surber tied with a rope is attached to a tree, waiting for 1 hour. Pick up the source. After 

first being labeled, samples were put into plastic (name of order and time). The sample is 

identified by the Laboratory of Biological Resources Management (data on sample names must 

be complete and precise) Faculty of Fisheries and Marine Sciences of Universitas Padjadjaran. 

Samples that are microscopic in size are seen using a microscope for the results of the source 

method. The identification results are written on the observation sheet. 

 

2. 1. Data analysis 

Shannon-Wiener Diversity Index (H') 

The diversity of aquatic biota can be determined using the following formula [2, 3]: 

 

𝐻′ = − ∑ 𝑝𝑖
𝑠
𝑖=1 ln 𝑝𝑖                 (1) 

 

H’= value of S-W diversity index. 

pi = proportion of individuals in the ith species. 

ln = natural logarithm. 
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Evenness Index 

Uniformity is the individual components of each species contained in a community, to 

calculate the uniformity index using the Evenness formula [2, 3]:  

 

𝐸 =
𝐻′

𝐿𝑛 𝑆
                    (2) 

 

E = Evennes Index 

H’ = diversity index 

S = Number of species 

 

Dominance Index (D) 

The dominance index can be calculated using the Index of Dominance formula from 

Simpson's formula [2, 3] 
 

𝐷 = ∑ (
𝑛𝑖

𝑁
)

2
                 (3) 

 

D = dominance index 

Ni = Number of Individuals of Each Type 

N = Number of Individuals of All Kinds 

 

 

3.  RESULTS AND DISCUSSION 

 

The approach using TBI is a qualitative approach, which only looks at the structure of the 

community. The composition and distribution of aquatic insects depend on several factors such 

as water quality, food availability, feeding behavior, habitat characteristics, and substrate 

composition. Changes in a river ecosystem will affect the composition and distribution of 

existing aquatic insects [14-20]. According to [7-16], distribution patterns of aquatic insects are 

strongly influenced by physical and chemical parameters because some species are highly 

susceptible to pollution while others may be more tolerant of environmental damage.  

The sampling in the Cigalugur River was taken from 4 stations, namely Cihuni Irrigation 

Station, Warung Kadu Station, Nagri Tengah Station, and Cipaisan Station. The results of 

monitoring the water quality along the Cigalugur River flow at four stations have the same TBI 

value, which has an index of VIII; this is because the orders found are still very diverse. At the 

Cihuni irrigation station, 12 orders were found, namely Plecoptera, Ephemeroptera, 

Trichoptera, Coleoptera, Hemiptera, Diptera, Hymenoptera, Neuroptera, Annelids, 

Lepidoptera, Odonata, crustaceans with a total of 439 individuals. At the Warung Kadu station, 

12 orders were found, the same as those found at the Cihuni Irrigation Station, with a total of 

404 individuals. At Nagri Tengah station, 12 orders were found, the same as orders at Cihuni 

Irrigation Station and Warung Kadu Station, with 358 individuals. At Cipaisan station, ten 

orders were found, the same as those found at Cihuni Irrigation Station, Warung Kadu Station, 
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and Central Nagri Station, except for crustaceans and Odonata not found, with a total of 276 

individuals. 

 

Table 1. Trent Biotic Index (TBI) Results for Each Station. 

 

No Taxonomy 

Cihuni 

Irrigation 

Station 

Warung 

Kadu 

Station 

Nagri 

Tengah 

Station 

Cipaisan 

Station 

1. Plecoptera 117 60 4 45 

2. Ephemeroptera 33 53 43 33 

3. Tricoptera 47 146 161 102 

4. Coleoptera 116 64 37 28 

5. Hemiptera 72 19 25 15 

6. Diptera 23 16 33 22 

7. Hymenoptera 11 15 28 14 

8. Neuroptera 2 18 2 9 

9. Annelida 7 7 14 7 

10. Crustacea 2 2 6 0 

11. Odonata 6 2 1 0 

12 Lepidoptera 3 2 4 1 

Total 439 404 358 276 

 

 

Table 2. TBI at Every Station. 

 

Station Ordo Diversity Group Index 

Banjasari Plecoptera 
More than one 

species 
16+ VIII 

Warung 

Kadu 
Plecoptera 

More than one 

species 
16+ VIII 

Nagri 

Tengah 
Ephemeroptera 

More than one 

species 
16+ VIII 

Cipaisan Plecoptera 
More than one 

species 
16+ VIII 



World Scientific News 165 (2022) 1-13 

 

 

-6- 

The total number of orders obtained is three orders which are indicators of good river 

water quality, namely the Order Ephemeroptera (Liebebiella sp), Plecoptera (Neoperla 

darlingi), and Trichoptera (Chimarra aterrima and Glossosoma nigrior). So that from each 

station the water quality is still good because it still covers the three orders. According to [18-

20], aquatic insects' diversity, abundance, and distribution can be used as bioindicators related 

to physical and chemical factors in a water habitat. When a habitat in waters begins to change, 

the diversity and abundance of aquatic insects found in that location can explain the quality of 

the waters. 

According to [16-22], the EPT group (Ephemeroptera, Trichoptera, Plecoptera) is a 

component that can be used as an indicator in an ecosystem to determine the conditions of 

pollution that occur in an ecosystem, especially in rivers. The EPT order has also been known 

as a bioindicator of good water quality and the most sensitive to environmental changes. 

 

 
 

Figure 2. EPT Tolerance of Family (Species range) 

 

 

Aquatic macroinvertebrates or benthic macroinvertebrates are mainly aquatic insects that 

spend most of their lives in freshwater ecosystems. Aquatic insects are ubiquitous in stream 

ecosystems and present throughout a wide range of environmental conditions, making them a 

successful and appropriate model group for investigation at different levels of the process, 

including at the individual, populational, and community level [2-6]. At multiple spaces 

(spatial) and time (temporal) scales, the variation in the structure and organization of the aquatic 
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insect communities are greatly influenced by abiotic environmental conditions, biotic 

conditions, and dispersal processes [2-4].  

The physical, chemical, and biological conditions of streams directly influence aquatic 

insects, making them good indicators for stream water quality [3-5]. The three major aquatic 

insects that can be found abundantly in freshwater systems are Ephemeroptera, Plecoptera, and 

Trichoptera (EPT) [2, 3]. EPT is considered an essential taxonomic group due to its wide 

distribution range with high abundance and species richness [3-5]. According to [3-5], EPT 

makes up a rich collection of taxa in low and medium-order streams, which occur primarily in 

clean and well-oxygenated water. The diversity and composition of EPT, which functions as 

indicator species, make it possible to determine aquatic system water quality [1-4]. EPT is 

highly sensitive towards any anthropogenic and environmental disturbances, which allow them 

to become excellent indicators in evaluating and accessing the water quality of streams [3-5]. 

Thus, EPT can be considered the critical aquatic insect order as they play vital roles in the 

aquatic ecosystems.  

Aquatic insects commonly found in aquatic habitats are the orders Coleoptera, Diptera, 

Hemiptera, Lepidoptera, Odonata, Ephemeroptera, Plecoptera, and Trichoptera [2, 3]. Aquatic 

insects can be used as an indicator of water quality. The orders Ephemeroptera, Plecoptera, and 

Trichoptera (EPT) are a group of insects that are often found in clean waters and are very 

sensitive to changes in water physicochemical factors [3, 4]. Meanwhile, insects from the orders 

Coeloptera, Hemiptera and Odonata were found in moderate to clean water, while Diptera was 

often found in dirty waters [1]. Due to various kinds of human activities around the waters [5]. 

In addition, changes in water physicochemical factors are closely related to seasons [4, 6]. 

Water physicochemical factors, water substrate conditions, current velocity, and aquatic plants' 

presence can affect the distribution and population of aquatic insects [7]. The diversity of 

aquatic insects in pristine waters is relatively higher than in polluted (dirty) waters. 

Furthermore, in unclean or polluted waters, the distribution of individuals is uneven and 

tends to be dominated by certain species. If there is a decrease in the population of aquatic 

insects in water, it indicates a decrease in the quality of the waters, either biological, physical, 

or chemical. 

 

Table 3. Shanon Winner's Calculation Results. 

 

No. Station Diversity Index Dominance Index Evenness Index 

1. 
Irigasi 

Cihuni 
3.778 0.189 1.520 

2. 
Warung 

Kadu 
1.893 0.203 0.762 

3. 
Nagri 

Tengah 
1.753 0.255 0.705 

4. Cipaisan 1.886 0.201 0.819 

 

 

The abundance of an organism in water can be expressed as the number of individuals 

per unit area or volume. At the same time, the relative density is the ratio between the abundance 
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of individuals of each species with the total number of individuals caught in a community. The 

dominance index value will also be obtained by knowing the relative density value. At the same 

time, the density of species is the nature of a community that describes the diversity of the types 

of organisms in the community. Species density depends on the distribution of individuals in 

each species. Species density in a community is considered low if the distribution is uneven 

[17-24]. 

The diversity index (H') can be interpreted as a systematic depiction that describes the 

structure of the community and can facilitate the process of analyzing information on the type 

and number of organisms. In addition, the diversity and uniformity of biota in water are very 

dependent on the number of species in the community.  

The more species found, the greater the diversity, although this value is highly dependent 

on the number of individuals of each species [19-25]. This opinion is also supported by [22-

30], which states that the more the number of individual members and evenly distributed, the 

higher the diversity index will be. The diversity index (H') is a number that does not have units 

with a range of 0-3. The level of diversity will be high if the value of H' is close to 3, so this 

indicates good water conditions. Conversely, if H' value is close to 0, the diversity is low, and 

the water conditions are not good [10-12]. According to [8-9], a uniformity index is the 

composition of each individual in a species contained in a community. The uniformity index 

(e) is an excellent estimate to determine dominance in an area. If one or several species are 

more abundant than others, the uniformity index will be lower. [8-9] states that if the uniformity 

index value exceeds 0.7, it indicates a high degree of community uniformity. 

The Shannon-Wiever Diversity Index (H') can be used to characterize the relationship 

between genera groups in a community. The diversity index is the Shannon Wiever index [8-

10]. 

Evenness Uniformity Index (E) To determine community balance, uniformity index is 

used, which measures the similarity of the number of individuals between species in a 

community. The more equal the number of individuals between species (the more evenly 

distributed), the greater the balance. The smaller the diversity index value (H') than the 

uniformity index (e) will also be smaller, indicating one species' dominance over other species. 

The benchmark values for the diversity index according to [2, 3] are grouped as follows: 

1) If H” < 1, then diversity is low, poor, productivity is very low as an indication of heavy 

pressure and an unstable ecosystem.  

2) If 1.0 < H' < 3.322, then the diversity is moderate, the productivity is sufficient, the 

ecosystem condition is quite balanced, the ecological pressure is moderate. 

3) If H' > 3.322, then high diversity, stable ecosystem stability, high productivity, 

resistance to ecological pressure. 

 

According to [2-6], H‟ <1.0 is classified as very low. The low diversity is caused by 

anthropogenic pollution (organic matter and Hg). The uniformity index value close to 1 

indicates that the uniformity between species can be evenly distributed, or the number of 

individuals in each species is almost the same. Species diversity is high if many species are 

present in a community, and the value of diversity will be low if only one or a few species are 

present in it and dominate the area [2-6, 11-13]. 

The diversity index of the Cigalugur River at four stations, namely the Cihuni Irrigation 

station, is 3.778, so H'> 3 so that the species diversity is high. The diversity index at Warung 

Kadu station is 1.893, then 1 < H' < 3, so the species diversity is moderate. The diversity index 
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at Nagri Tengah station is 1.753, so 1 < H' < 3 so that the species diversity is moderate. The 

diversity index at the Cipaisan station is 1.886, so 1 < H' < 3 so that the species diversity is 

moderate. 

The dominance index (C) is used to determine the extent to which a group of biota 

dominates another group. A large enough dominance will lead to an unstable or depressed 

community. The greater the value of the dominance index (C), the greater the tendency for 

certain species to dominate. 

The dominance index at the Cihuni irrigation station is 0.189. The dominance index at 

Warung Kadu station is 0.203. The dominance index at Nagri Tengah station is 0.255. The 

dominance index at the Cipaisan station is 0.201. This number means that the tendency for 

certain species to dominate is from Cihuni Irrigation Station, Cipaisan Station, Warung Kadu 

Station, and Nagri Tengah Station. 

The evenness index of the Cigalugur River at the Cihuni Irrigation Station is 1.520, so 

0.75 <E<1.00 the community is stable. The evenness index at Warung Kadu station is 0.762, 

so 0.75 < E < 1.00 the community is stable. The railway index at Nagri Tengah station is 0.705, 

so 0.75 < E < 1.00 the community is stable. The railway index at Cipaisan station is 0.819, so 

0.75 < E < 1.00 stable community. 

 

Table 4. Physics-chemical parameters of Cigalugur River 

 

Physics-chemical 

parameters 

Station 

Cihuni 

Irrigation 
Warung Kadu Nagri Tengah Cipaisan 

Temperature (°C) 26 26 26 30 

Water Clarity (cm) 30.3 30.7 35.7 60 

Water current 

velocity (m/s) 
0.5  1.88 0.26 0.714 

DO (dissolved 

oxygen) 
7 6 6.6 6.2 

 

 

The condition of the waters of the Cigalugur river with physical parameters, namely 

temperature, at Cihuni Irrigation Station 26 °C, Warung Kadu Station 26 °C, Nagri Tengah 

Station 26 °C, and Cipaisan Station 30 °C. Physical parameters (temperature) can be a 

determining factor or controlling the life of aquatic flora and fauna. The amount of sunlight that 

enters the waters can also increase the temperature of these waters to affect aquatic life. The 

brightness at Cihuni Irrigation Station is 30.3 cm, Warung Kadu Station is 30.7 cm, Nagri 

Tengah Station is 35.7 cm, and Cipaisan Station is 60 cm. The measurement of clarity aims to 

determine how much sunlight can penetrate the depths of the waters. Water current velocity at 

Cihuni Irrigation Station is 0.5 m/s, Warung Kadu Station is 1.88 m/s, Nagri Tengah Station is 

0.26 m/s, and Cipaisan Station is 0.714 m/s. The condition of the waters of the Cigalugur river 

with chemical parameters, namely DO at Cihuni irrigation station 7 mg/L, Warung Kadu station 

6 mg/L, Nagri Tengah station 6.6 mg/L, and Cipaisan station 6.2 mg/L. According to [19-22], 
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DO measurement is influenced by physical, chemical, and biological factors. The amount of 

dissolved oxygen in water generally does not exceed 10 ppm. According to the National Water 

Quality Standard No. 82 the Year 2001, water quality management and water pollution control 

are still in the range of 4-9 ppm.  

The results of measurements of environmental parameters in the Cigalugur river show 

that the surface temperature of the water, in general, is in the temperature range suitable for the 

hydrological conditions of benthos. Air temperature and pH are factors that affect the life of 

biota, both metabolic activity, movement, and distribution of benthic organisms. The water 

temperature is suitable for the life of organisms in the sea, which is between 27-370 C so that 

the results of measuring air temperature in the waters of the Cigalugur river are still within the 

range that can provide tolerance for biota to survive and show that the environment around the 

waters of the Cigalugur river is still natural. 

Various factors influence the life of benthos. The influencing factors are the type of 

sediment, salinity, and depth below the surface so that various types of benthos inhabit the 

waters [19-20, 25-34]. Benthic organisms include sea stars, sea urchins, gastropods, sea 

cucumbers, bivalves, and snake stars [2-4, 8]. 

 

 

4.  CONCLUSION 

 

The research results found that sampling in the Cigalugur River was taken from 4 stations, 

namely Cihuni Irrigation Station, Warung Kadu Station, Nagri Tengah Station, and Cipaisan 

Station. The results of monitoring the water quality along with the Cigalugur river flow at four 

stations, the total number of orders obtained is three orders which are indicators of good river 

water quality, namely the Order Ephemeroptera (Liebebiella sp), Plecoptera (Neoperla 

darlingi), and Trichoptera (Chimarra aterrima and Glossosoma nigrior). So that from each 

station the water quality is still good because it still covers the three orders. 

The cooperation of the community and related agencies needs to preserve benthos in the 

area so that the preservation of benthos in the Cigalugur river area can be maintained, namely 

by reducing all forms of business that can damage the Cigalugur river. For activities in the 

laboratory, it would be better if the facilities used were adequate, such as microscopes, so that 

that research could take place more effectively and efficiently. 
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