
Available online at   www.worldscientificnews.com 
 

( Received 27 August 2022; Accepted 21 September 2022; Date of Publication 01 October 2022 ) 

 
WSN 173 (2022) 14-26                                                                                   EISSN 2392-2192 

 

 
 

Analysis of Water Quality and Carrying Capacity 
Based on Plankton and Benthos Bioindicators in 

Cibuni River, Cianjur District, West Java Province, 
Indonesia 

 
 

Achmad Rizal*, Izza M. Apriliani, Heti Herawati 

Faculty of Fishery and Marine Science, Universitas Padjadjaran,  
Jl. Raya Bandung Sumedang Km 21, Jatinangor 45363, West Java, Indonesia 

*E-mail address: achmad.rizal@unpad.ac.id 

 

 
ABSTRACT 

The purpose of this study was to determine the quality and carrying capacity of the waters of the 

Cibuni River, Cianjur District, based on plankton and benthic bioindicators, on May 15, 2022. This field 

research is conducted with a survey design at several river points. The stations used in this study 

consisted of 6 stations. The tools and materials used in this study were a thermometer, pH meter, DO 

meter, secchi disc, plankton net, net surber, sample bottles, sample plastic, lugol, 4% formalin, 

microscope, benthic filter, and benthic plankton identification directory. Observation parameters include 

species composition, density, diversity index, and species dominance. Parameters of Physico-chemical 

factors include temperature, pH, brightness, and dissolved oxygen. The results showed that the quality 

and carrying capacity of the waters of the Cibuni river in plankton and benthic bioindicators were not 

moderately polluted. 
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1.  INTRODUCTION 

 

The Cibuni River is a river located in Kadupandak Subdistrict, Cianjur District, West Java 

Province. This river passes through the Cianjur District with a watershed area of 279.4 km². 

The annual rainfall is relatively high, ranging from 2,239 mm to 5,779 mm. The upstream, 

located in Pagelaran Sub-district, passes through several sub-districts, starting from Pagelaran 

Sub-district, Tanggeung Sub-district, Kadupandak Sub-district, Agrabinta Sub-district, and 

ending in Sindang Barang Sub-district, with a length of approximately 127 km empties into the 

South Sea, or the Indian Ocean/Indonesian Ocean (Fig. 1). 

Along the Cibuni River, there are tropical forests that are still virgin. With their 

biodiversity, you can still find many wild animals, such as pythons, especially bodo pythons 

(Python molurus), monitor lizards, birds, eagles, wild boars, monkeys, and langurs. leopards, 

and even panthers. The flow of this river is partly transparent and swift, with rocks, only in 

other parts, it looks murky brownish. The river is inhabited by freshwater fish, such as carp, 

tilapia, catfish, and other small fish, and even eared eels (Synbranchidae sp) are often found. 

A river is a form of aquatic ecosystem that has a vital role in the hydrological cycle and 

serves as a catchment area for the surrounding area so that the surrounding environment's 

characteristics strongly influence the river's condition. As an ecosystem, waters and rivers have 

various biotic and abiotic components that interact to form a functional network that controls 

competitiveness. The members of the river ecosystem will be integrated to create an energy 

flow that will support the stability of the ecosystem [1-3] 

The environment is a complex of factors that interact with each other, not only between 

biotic and abiotic factors but also between them, making it difficult to separate one element 

from another without affecting the overall condition. Tribune is a unity (combination) of 

physical, chemical, and biological components in a water medium in a particular area [2-5]. In 

an ecological system, an organism cannot stand alone. For its survival, an organism will depend 

on other organisms and natural resources around it. 

An aquatic biota is a group of biotas, both animals and plants, that part or all of their life 

is in the waters. Each species can only grow and develop in an environment that provides 

suitable conditions for it; therefore, the existence of a species is strongly influenced by its 

abiotic and biotic factors [1-4]. According to [2-5], A decrease in water quality to a certain level 

will cause the water not to function as intended. Water quality is the nature of water and the 

content of living things, energy substances, or other components in water. Water quality is 

expressed by several parameters, namely physical parameters (temperature, turbidity, dissolved 

solids, and so on), chemical parameters (pH, dissolved oxygen, BOD, metal content, and so 

on), and biological parameters (presence of plankton, benthos, bacteria, and so on) [3-7]. 

When aquatic organisms respond to changes in the quality of their habitat by regulating 

their community structure, some habitats can be dominated by specific organisms. Thus, the 

characteristics of physical and chemical parameters can affect the density of species 

composition, productivity, and physiological conditions of populations of aquatic organisms; 

in other words, water quality and other environmental factors can affect biotic parameters so 

that biotic parameters can be used as indicators of the impact of water quality [4-8]. Analysis 

of physical and chemical factors has the disadvantage that it does not provide an accurate 

picture of the quality of water, can give deviations from the values obtained, and is strongly 

influenced by momentary conditions. Analysis of aquatic biological factors can provide a clear 

picture of water quality [2-4]. 
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Plankton are creatures (plants or animals) that live, float, or float in the water with limited 

swimming ability, so currents easily carry them away. Plankton can also be found in waters, 

both marine and inland glasses of water such as reservoirs or lakes. Plankton can be obtained 

directly or indirectly. Indirectly, for example, by observation and directly through observation 

[3-7]. 

Benthos is an organism that lives attached to the bottom of the water or in the bottom 

sediments of the water [4-8]. The existence of benthos is strongly influenced by the presence 

of chemical contaminants and essential waters in the form of mud, sand, and other substrates. 

This condition allows Benthos as a water quality bioindicator [3]. This study aims to describe 

and analyze the water quality and carrying capacity of the Cibuni River using plankton and 

benthic bioindicators.  

 

 
 

Figure 1. Cibuni River in Cianjur District Map 

 

 

2.  MATERIALS AND METHODS 

 

This research was conducted in Cibuni River, Cianjur District, West Java Province, on 

May 15, 2022. This research is a descriptive study using field research conducted by survey 

research. The stations used in this study consisted of 6 stations. The tools and materials used in 

this study were a thermometer, pH meter, DO meter, secchi chips, plankton net, net surber, 

sample bottles, sample plastic, lugol, 4% formalin, microscope, benthic filter, and benthic 

plankton identification book. Observation parameters include species composition, density, 

diversity index, and species dominance. Parameters of Physico-chemical factors include 

temperature, pH, brightness, and dissolved oxygen. 

Measurement of water Physico-chemical factors can be carried out in the following ways: 

(1) measuring water temperature is measured using an ordinary thermometer directly on the 
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surface of the water. (2) Measurement of the pH of the waters using a pH meter is carried out 

from the surface of the water or the sample water. (3) Measuring the degree of water brightness 

using a Secchi disk (Secchi disk). This tool is used by slowly inserting it into the water while 

continuing to pay attention until the white color is no longer distinguished from black. The 

length of the rope that is submerged in the water is measured. (4) dissolved O2 levels, measured 

using a DO meter. This tool is used directly inserted into the surface of the water.  

The sampling of aquatic biota is divided into two activities, namely (1) plankton sampling 

using a plankton net. This tool is used by inserting a plankton net into the water and pulling it 

slowly until the collection bottle is full. The collection bottle that has been filled is transferred 

to a sample bottle which is given two drops of Lugol's solution. Then identify the type of 

benthos found at each station. (2) Benthos sampling using a mesh surfer. The method of using 

this tool is that the net is placed with the mouth of the net against the current of the water flow, 

and the area bounded by this tool is cleaned (stirred) so that benthos attached to the bottom of 

the water can be washed away and caught by the net. Benthos sampling using Surber nets was 

carried out by placing Surber nets at the bottom of the water and open nets against the river 

current. Rocks within the scope of the Surber Mesh (40 × 25 cm) are taken and placed in a tray 

filled with water. All substrates and sediments collected in the tray are filtered through a sieve. 

The remaining substrate is put in a plastic bag with a bit of water, and 4% formalin is 

added to as much as a tenth of the existing water. Then the identification of the type of benthos 

found at each station is carried out.   

 

Data analysis 

Next, the measured data is analyzed using the Shannon-Wiener index (H`), the diversity 

index (diversity index), uniformity index (E), and dominance index (D) are calculated [2-11] 

With the following formula: 

 

a. Diversity Index (H')  

 

𝐻′ = −∑𝑝𝑖 ln 𝑝𝑖 

 

where:  

H': Diversity Index  

pi : The abundance of a type obtained  

ni : Number of individuals in i-type   

N : Total Individual 

 

The Species Diversity Index describes the level of stability of a standing community. The 

higher the value of H', the more stable the forest vegetation community becomes. A community 

with an H' value of 1 is considered less stable (low species diversity). Assume the H' value is 

in the range of 1 to 2. It is said to be a stable community (medium species diversity) if the H' 

value is greater than 2, and it is said to be a highly stable community if the H' value is greater 

than 2. (species diversity) [2-3, 10-13]. Species diversity in an area is impacted by the number 

of species and total individuals for all species, according to [9-11]. 
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b. Uniformity Index (E)  

 

𝐸 =
𝐻′

𝐻𝑚𝑎𝑥
 

 

where:  

E : Uniformity  

H’: Shanon-Wiener Index  

 

The uniformity index (E) shows the distribution pattern of the population of a species in 

a community, that is, evenly or not. If the value of E is higher, it indicates that the species in 

the community are increasingly spreading. E < 0.3 indicates that uniformity is classified as low. 

E = 0.3 – 0.6 indicates the uniformity of species is classified as moderate. E > 0.6 means that 

the uniformity of species is classified as high. The uniformity index is used to determine the 

even distribution of individuals among species in a habitat. This index shows the distribution 

pattern of the population of a species in a community, that is, evenly or not. If the uniformity 

value is relatively high, then the presence of each type of individual in a community is evenly 

distributed [14-18]. 

 

c. Type Dominance (D)  

 

𝜆 = ∑𝑃𝑖2  when  𝑃𝑖 = 𝑛
𝑁⁄  

 

where:  

λ : Simpson's Dominance Index 

n : Number of individuals per species 

N : Total individuals of species 

 

The Dominance Index is used to determine the concentration and distribution of dominant 

species. If the dominance is more concentrated in a species, the index value will increase, and 

vice versa. If several species dominate together, the dominance index value will be low [16-

19]. 

 

 

3.  RESULTS AND DISCUSSION 

 

Water Physico-chemical factors are supporting factors for the survival of aquatic biota. 

The results of the measurement of physicochemical factors in the Cibuni River are presented in 

Table 1.  

The measurement results show that the temperature in the waters in the Cibuni River is 

in normal conditions, which is in the range of 26.7-26.9 0C. The lowest temperatures are at 

stations I and II, while the highest temperatures are at stations IV and V. [20-27] explains that 

the optimal temperature for the life of aquatic organisms is between 25-32 °C. This condition 

proves that the temperature in the waters of the Cibuni River can be categorized as normal for 
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the life of aquatic biota. The brightness in the waters of the Cibuni River ranges from 26 to 40 

cm. Environmental factors strongly influence brightness. Among them is the level of turbidity 

caused by suspended particles in the form of organisms such as plankton and elements of 

sediment loads. In addition, sunlight penetration factors and vegetation cover [7-8]. The highest 

brightness is found at stations IV and V, which are 40 cm. The range between the dilutions from 

the station I to VI is relatively small because the observed stations have almost the same 

characteristics, namely being in an open area. [7-8] added that the lower the brightness, the 

worse the water quality would be.  

 

Table 1. Results of Measurement of Physical and Chemical Factors in the Cibuni River. 

 

No Parameter 

Quality 

Standard 

(normal)* 

Station 

I II III IV V VI 

1 Temperature (°C) 25 – 32 26.7 26.7 26.9 26.9 26.9 26.8 

2 Brightness (m) - 38 26 39 40 40 38 

3 pH 6 – 9 7.6 7.5 7.4 6.8 7.8 7.9 

4 DO (mg/l) >4 7.6 6.2 7.2 4.8 4.4 4.8 

5 Current Velocity (cm/s) - 166.7 100 166.7 83.3 150 266.7 

*Source of Information: Quality standard based on government rules No. 82 of 2001 concerning 

water quality management and water pollution control. 

 

 

The pH value at each Cibuni River station ranged from 6.8 to 7.9. [25-30] revealed that 

normal water that meets the requirements for an aquatic biota is 6.5-7.5. In addition, the 

recommended pH in Government rules No. 82 of 2004 for class II water quality standards are 

6-9. This condition proves that the waters of the Cibuni River are in good condition and are not 

polluted. Dissolved oxygen content at each station ranged from 4.4-7.6 mg/l. Dissolved oxygen 

levels in normal water are four mg/l [1, 3]. Meanwhile, based on PP No. 82 of 2004 concerning 

water quality management and pollution control, the minimum limit for dissolved oxygen is 

four mg/l. All stations have dissolved oxygen levels >4 mg/l. [3] explains that dissolved oxygen 

is vital in determining aquatic biota survival. Dissolved oxygen < 4 mg/l is categorized as 

critical. The dissolved oxygen value in each Cibuni River is classified as good because, in the 

riverbank area, tree vegetation is still good, so the diffusion of oxygen from the air into the 

water is more straightforward. 

The current velocity of the Cibuni River can be categorized as a hurricane current that 

ranges from 83.3-266.7 cm/s. According to [29-34], in the tapering ecosystem, the current is 

influenced by the strength of the wind; the stronger the wind, the stronger the current, and the 

deeper it affects the water layer. In Cibuni waters, generally, the current speed ranges from 3 m 

/ sec. The river flow rate is influenced by the slope and the fertility of the river level.  



World Scientific News 173 (2022) 14-26 

 

 

-20- 

The depth and melting of the river, so that the speed of the current along the river can 

vary, which in turn will affect the type of river substrate [30-34 

Based on the description of the physical-chemical conditions above, it can be seen that 

Cibuni river water is in good condition. Physico-chemical factors affect the life of aquatic biota, 

including plankton and benthos. The results of measurements of the water quality of the Cibuni 

River based on planktonic bioindicators are presented based on biological parameters in the 

form of species diversity, species dominance index, evenness, and species abundance, which 

are shown in Table 2.  

 

Table 2. Diversity Index, Dominance Index, Evenness, and Plankton Abundance in  

the Cibuni River 

 

No Parameter 
Station 

I II III IV V VI 

1 Diversity Index 1.885 2.471 0.886 1.684 1.684 1.748 

2 Type Dominance 0.183 0.130 0.554 0.328 0.203 0.181 

3 Evenness 0.969 1.125 0.639 1.047 0.866 0.898 

4 Abundance 13,108 20,167 11,092 16,133 23,191 12,100 

 

 

Table 2 shows that the plankton diversity index in the Cibuni River is in the range of 

0.886 – 2,471. The highest diversity index is at station II, which is 2,471. The diversity index 

at station II is quite good. This can be seen from the many types of plankton at station II. [1, 3] 

explains that the diversity index value can estimate water pollution levels. The plankton 

diversity index is 1.0 – 2.9, so the pollution level at station II is lightly polluted with reasonably 

good water quality. The lowest diversity index at station III is 0.886. this shows that station II’s 

pollution level is moderately polluted with poor water quality. This can be seen from the 

sampling station where the sample is close to residential areas, so there is much waste of organic 

matter in the river, which causes only certain species to survive in these waters. 

 

 

Table 3. Plankton Abundance and Diversity in Cibuni River, Cianjur District 

 

Station Abundance Plankton (Cell/m2) Species 

1 13,108 

Pleurosygma sp, Navicula sp, 

Branchionus sp, Limbya sp, 

Chaetoceros decipiens, 

Eucamphia sp 
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2 20,167 

Coscinodiscus sp, Copepoda, 

Diatome, Anabena, Chaetoceros 

decipiens, Eucamphia sp, 

3 11,092 

Pleurosygma sp, Ocylatoria, 

Melasyra, Limbya, Branchionus, 

Thalassiothrix nitzschiodes 

4 16,133 

Branchionus, Sceletonema 

costatum, Coscinodiscus sp, 

Pleurosygma sp, Ocyloteria, 

Limbya, 

5 23,191 

Navicula sp, Amphora, 

Pleurosygma sp, Ocyloteria, 

Limbya, Branchionus, 

Thalassiothrix nitzschiodes, 

6 12,100 

Chaetoceros decipiens, 

Eucamphia sp, Branchionus sp, 

Limbya sp, Peridinium clavus 

ABE 

 

 

The index of the dominance of plankton species in the Cibuni River ranges from 0.130 to 

0.554. The dominance index describes the presence or absence of species of organisms that 

dominate waters. If the dominance index is close to 0 (0-0.5), it means that no species dominate, 

and if the dominance index is relative to 1 (0.5-1), it means that there are species that dominate 

waters [3, 7]. This shows that no species dominate these waters. The low species dominance is 

related to the high diversity of plankton. 

The abundance of plankton in the Cibuni River ranges from 11,092 – 20,167 

individuals/m2. The highest mine is at station II, 20.167 individuals/m2. Environmental 

conditions strongly influence the abundance of plankton. These environmental conditions 

include physical and chemical factors of water [3, 7]. [30-37] classifies water fertility based on 

the abundance of plankton. Waters with an abundance of <2,000 are included in oligotrophic 

waters, an abundance of 2,000-15,000 are included in mesotrophic waters, and an abundance 

of >15,000 are included in eutrophic waters. The Cibuni River is included in the mesotrophic 

to eutrophic water strata, where mesotrophic waters are waters that have moderate nutrients and 

eutrophic waters are waters that have high nutrients. The even distribution of plankton in the 

Cibuni River is between 0.639 – 1.125. This shows that the Cibuni River has a high level of 

evenness. A value close to 1 indicates a higher level of evenness [1, 3]. Based on benthos 

bioindicators, measurements of the Diversity Index, Dominance Index, Density, Abundance, 

and Evenness Index of Benthic Types of the Cibuni River can be seen in Table 4. 

Table 3 shows that the highest density is located at station I, which is 366.66 

individuals/m2. The high density of benthic species at station I is because this station is located 

in the upstream area of the river and is far from the reach of community activities so that it can 

support the continuity of benthos at station I. The high density of benthos at this location is 

caused by the high DO of 7.6 mg/l and rocky bottom substrate so that it can support the survival 

of benthic animals, especially larvae of the insect class. At the same time, the lowest benthos 

density is located at station VI, which is 16.67 individuals/m2. The low density of benthic 
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species at station VI is because this station is located downstream of the river and receives waste 

input from community activities in villages upstream of the river, which allows the 

accumulation of various community wastes at this station; there are community activities that 

can disrupt the ecosystem. This causes the density of benthos to be very low in the downstream 

part. Environmental conditions strongly influence the density of benthos. These environmental 

conditions include physical and chemical factors of the waters [1, 3]. 

 

Table 4. Diversity Index, Dominance Index, Abundance, and Evenness Index of Benthos 

Types in the Cibuni River 

 

No Parameter 

Station 

I II III IV V VI 

1 Density (individual/m2) 366.66 233.33 50.00 75.00 41.67 16.67 

2 Abundance 3.70 1.50 1.67 2.73 1.24 1.44 

3 Diversity 2.16 1.03 1.10 3.78 1.05 0.69 

4 Dominance 0.18 0.53 0.28 0.16 0.36 0.50 

 

 

The benthos species richness index in the Cibuni River is poor (low) to moderate 

(moderate), ranging from 1.24-3.70. The highest richness index value is located at station I with 

reasonable criteria (medium). In contrast, the lowest richness index is located at station V. The 

value of the species richness index at each station indicates the status of the ecosystem in 

moderate to unstable conditions, which means that the components that make up the 

macrobenthos community begin to experience environmental disturbances. The number of 

species and individuals of each type of macrobenthos fauna will easily change; if it experiences 

a slight increase in environmental disturbances, it can result in harmful conditions. The number 

of species and individuals of each type of macrobenthos fauna will easily change; if it 

experiences a slight increase in environmental disturbances, it can result in harmful conditions. 

The benthic diversity index in the Cibuni River is between 0.69 – 3.78. The highest diversity 

index is at station I, which is 3.78. Station IV shows that these waters have good water quality 

in terms of the biodiversity index of the species. [34-44] explains that the diversity index <1 is 

classified as heavily polluted with inferior water quality. The decline in water quality in the 

Cibuni River is seen in the low diversity of species in the environment. The index of the 

dominance of benthos in the Cibuni River is low. The index of the dominance of benthos in the 

Cibuni River ranges from 0.16 to 0.53. This shows that no species dominate these waters. 

 

 

4.  CONCLUSIONS 

 

Water quality in the waters of the Cibuni River is still by water quality standards of 

Government Rule no. 82 of 2001 concerning water quality management and water pollution 
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control. The pollution level of Cibuni river waters based on plankton and benthic bioindicators 

is from unpolluted to moderately polluted. Other important water quality factors that need 

attention include water temperature, salinity, dissolved oxygen, alkalinity, nitrite, nitrate, and 

phosphate. These factors in a place continue to experience dynamic changes due to factors 

outside and inside the water system, which then influence each other between these factors. 

Chemical and physical environmental changes occur naturally and as a result of human 

activities in the aquatic environment. The metabolism of Cibuni River fish will decrease or stop 

when the temperature is not optimum or the changes are too extreme. If the water temperature 

increases, then the amount of oxygen content decreases and gets worse when the oxygen 

consumption by fish and organisms in the water increases. The reduced oxygen impacts the 

fish's activity by decreasing or stopping because their appetite suppresses. Household waste 

will have an impact on increasing the accumulation of ammonia in the water. Temperature also 

affects the emergence of disease attacks and the number of fish affected by the disease. 
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