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ABSTRACT 

Water quality can be known from the value of WQI (Water Quality Index), a number that 

describes water quality based on measurements of water quality parameters. Plankton is an organism 

whose life is free to hover in the water, its ability to move is limited so that water currents easily carry 

it away. Benthos is an organism that lives on the seabed or river attached to water sediments (mud or 

sand). Benthos are used as bioindicators of water quality because life is attached to aquatic sediments. 

The presence of vegetation also improves the soil's physical, chemical, and biological properties, 

regulation of groundwater, and others. This research aims to study the characteristics of aquatic 

ecosystems and their limiting factors, to know the chemical, physical, and biological parameters that 

determine water quality, learn the techniques for collecting plankton and benthos, identify plankton and 

benthos, study species and the number of plankton and benthos as aquatic bioindicators. 
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1.  INTRODUCTION 

 

The territorial waters of Indonesia are more comprehensive than the land area. Aquatic 

ecosystems are divided into fresh, marine, and brackish waters such as those found in large 
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river estuaries. Of the three aquatic ecosystems, marine and brackish waters are the largest, 

which is more than 97%. The rest is freshwater with limited quantities and conditions but is 

needed by humans and many other living organisms for life [1]. One of the fresh waters that 

exist is a river. Rivers are widely used by humans, such as water reservoirs, irrigating rice fields, 

livestock purposes, industrial purposes, housing, water catchment areas, flood control, and 

irrigation [2-4]. 

 

 
 

Map 1. Cimanku River-Map of Majalengka District-West Java-Indonesia 

 

 

Rivers have a specific capacity that can change due to natural and anthropogenic 

activities. River pollution can come from agricultural activities, land clearing, organic waste, 
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and industrial waste. Based on its designation, it is necessary to test river water quality based 

on physical parameters (temperature, humidity, brightness, current), chemical (pH, DO, COD, 

BOD, salinity), and biology (abundance and diversity of river biota) [1-3]. 

The quality of water can be known from the value of WQI (Water Quality Index), a 

number that describes the quality of a water-based on the measurement results of water quality 

parameters. Water quality assessment with WQI will simplify information about the condition 

of waters, making it easier to determine proper water conditions to support the life activities of 

aquatic biota. The river ecosystem is inhabited by various groups of aquatic biota, including 

neuston, nekton, plankton (phytoplankton and zooplankton), benthos, and periphyton [2,4]. 

Plankton is organisms that live freely floating in the water, and their mobility is limited, 

so they are easily carried away by water currents [4,5]. Plankton is divided into two major 

groups, namely phytoplankton, and zooplankton. Phytoplankton is the primary water producer, 

while zooplankton is the primary consumer because they make phytoplankton food [4-7]. 

Zooplankton is a member of plankton that is animal, very diverse, and consists of various larvae 

and adult forms that represent almost all animal phyla [2-4]. Benthos are organisms that live on 

the seabed or rivers attached to water sediments (mud or sand). Benthos is used as a bioindicator 

of water quality because it lives attached to aquatic sediments and has low motility, so it is easy 

to identify [3-6]. Benthos plays a vital role in waters, one of which is in the process of 

decomposition and mineralization of organic material that enters the waters and occupies 

several trophic levels in the food chain. The abundance of benthos can affect water because the 

pattern of even distribution of the abundance of benthos in each river station is different. 

Healthy or unpolluted water will show a balanced number of individuals from almost all species 

present. On the other hand, in polluted waters, the distribution of the number of individuals is 

not evenly distributed, and there tends to be a species that dominates [2-5]. 

The presence of vegetation in an area will positively impact the balance of the ecosystem 

on a broader scale. Plants act as producers that can synthesize organic substances through 

photosynthesis. The presence of vegetation also improves the soil's physical, chemical, and 

biological properties, regulating groundwater management, and others. The influence of 

vegetation varies depending on the structure and composition of the vegetation that grows in 

the area it occupies [4-7]. Plants around the water play an important role in determining water 

quality. The ability of plants to fix nitrogen and utilize phosphorus is essential to reducing 

nutrient input into the waters. Root structure plays a role in reducing soil erosion. The plant 

canopy can also reduce the strength of rainwater that reaches the ground [6-8]. 

This research aims for the practitioner to study the characteristics of the aquatic ecosystem 

and its limiting factors, to know the chemical, physical, and biological parameters that 

determine water quality, to learn the techniques of plankton and benthic data collection, to 

identify plankton and benthos, to study the species and amount of plankton and benthos as a 

water bioindicator, as well as to make edge profiles. 

 

 

2.  MATERIALS AND METHODS 

 

Data collection and sampling were carried out along the Cimanuk River, Majalengka, 

West Java (Map 1), on January 3, 2022. The sampling points were divided into six stations with 

an interval of 5 meters between stations along the river. The tools used in this research are DO 

meter, TDS, pH indicator, Conductivity meter, mercury thermometer, Water Sampler, 
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turbidimeter, Winkler bottle, sample bottle, plastic sample, surgical board, caliper, plankton 

net, 1×1 quadrant. caliper, dropper, hemocytometer, and light microscope. While the material 

needed is a sample of gastropods found in the waters of the Cimanuk River. The materials used 

in this study were river water samples, benthos samples, 70% alcohol, and lugol. 

 

2. 1. Measurement of Aquatic Physical-Chemical Factors 

Measurements of physical and chemical factors carried out in this study include 

temperature, turbidity, TDS, brightness, water pH, dissolved O2 content, conductivity, and river 

flow velocity. Water temperature was measured using a mercury thermometer, and water 

turbidity was measured using a turbidimeter. TDS was measured using a TDS meter, and water 

brightness was measured using a Secchi disk, water pH was measured using a digital pH meter, 

and dissolved O2 content or DO was measured using a DO meter. The water conductivity is 

measured by a conductivity meter, and the velocity of the river current is measured using a tool 

in the form of a current pendulum. 

 

2. 2. Sampling Techniques, Preservation and Plankton Analysis 

Water samples were taken to identify phytoplankton using a plankton net by pouring 10 

liters of water taken from the Cimanuk River, which was passed into the plankton net until the 

water filled the bouquet, then the sample was transferred from the bouquet to a sample bottle 

and given 2-3 drops of Lugol, then the sample bottle was stored at a low temperature (T < 15 

°C). The samples obtained were analyzed for cell density with a light microscope and 

Haemocytometer. The sample was inserted as much as ± 1 mL on the sidelines of the 

Haemocytometer and closed with a cover glass. Samples were observed under a microscope 

with a magnification of 100x-400x. Plankton identification was carried out using the plankton 

identification guide book Freshwater Algae Identification and Use as Bioindicators. 

 

2. 3. Sampling Techniques, Preservation, Identification, and Analysis of Benthos 

Macrozoobenthos samples were taken using a 1×1 quadrant placed on the bottom of the 

water. Macrozoobenthos were taken that were in a square and then put in a plastic sample that 

had been labeled. Sampling was carried out every 1 meter along with the meter roll or transect. 

The samples were brought to the laboratory and stored in the refrigerator. Macrozoobenthos 

were identified, and their morphometric measurements were made. The Shannon-Wiener index 

analyzed the data obtained [5-9]. 

 

2. 4. Cross River Profile 

At each station, the river's width was measured by spreading a roller meter from one river 

bank to the other and then measuring the river's depth at 1 m intervals. The vegetation of plant 

species on the riverbank was analyzed using a 1×1 m transect, then identified and recorded the 

number. 

 

2. 5. Data analysis 

The measurement data were then analyzed using the Shannon-Wiener index (H') used to 

calculate the diversity index (diversity index), Uniformity Index (E), Dominance Index (D), 

and Morisita index calculated according to [5-9] with the following formula: 
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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 higher the level of stability of the forest vegetation community. A 

community that has an H' value < 1 is said to be less stable (low species diversity). If the H' 

value is between 1 to 2, it is said to be a stable community (medium species diversity), and if 

the H' value > 2 is said to be a very stable community (species diversity). high) [10-13]. 

According to [9-11], species diversity in an area is influenced by the number of species and 

total individuals for all species. 

 

b) Evenness Index (E)  

 

𝐸 =
𝐻′

𝐻𝑚𝑎𝑥
 

 

where:  

E :  Evenness  

H’: Shanon-Wiener Index  

 

The evenness 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 evenness is classified as low. E = 

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

of species is classified as high. The evenness 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 evenness 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 



World Scientific News 168 (2022) 81-98 

 

 

-86- 

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

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

increase, and vice versa. If several species dominate together, the dominance index value will 

be low [16-19]. 

 

d) Dispersion (MI)  

 

𝑀𝐼 =
S (Ʃ n2 − N)

N (N − 1) 
 

 

where:  

MI : Morisita Index 

S :    Total sum of squares 

n :    Number of individuals  

N :   Total individuals 

 

 

3.  RESULTS AND DISCUSSION 

3. 1. Chemical Parameters – Physical Waters 

The results of the measurement of the physical-chemical parameters of the Cimanuk river 

are shown in Table 1. The water temperature of the Cimanuk river ranges from 27 °C to 29 °C. 

Temperature is one of the limiting factors for the growth and distribution of aquatic biota, 

including benthos [17-20]. According to [17-18], the range of water temperatures suitable for 

the life of aquatic organisms is between 27  °C to 37 °C. So that the temperature measurement 

results are classified as suitable to support the life of aquatic biota such as benthos. The river 

temperature fluctuates following the flow of water from upstream to downstream, mainly 

influenced by air temperature patterns, sunlight intensity, geographical location, canopy 

(riparian vegetation), and internal water conditions such as turbidity, depth, current speed, and 

accumulation of organic matter at the bottom of the water. 15-19]. In addition to natural factors, 

anthropogenic factors can also influence air temperatures, such as the disposal of waste heat 

from industry and the deforestation of vegetation along the watershed, which causes the water 

temperature to increase [18-24]. 

Dissolved oxygen (DO) in water is needed to support the life of aquatic biota. The amount 

of dissolved oxygen in the waters is influenced by several factors, such as turbidity, 

temperature, salinity, and the movement of water masses such as currents, waves, and tides. 

DO measurement results at six stations on the Cimanuk River ranged from 6.8 to 26.9 ppm, 

with an average of 12.1 ppm (Table 1). [20-24] stated that the minimum DO content is 2 ppm. 

The DO level of Cimanuk river water is still within normal limits because it is above 2 ppm. 

DO levels are strongly influenced by temperature. The higher the water temperature making, 

the lower the oxygen solubility. 

On the other hand, the solubility of oxygen will be higher if the water temperature is 

average. This fact is because water and free oxygen are physically bonded. Oxygen levels in 

water also indicate the quality of the water. The lower the water quality, the lower the oxygen 

content [22-26]. 
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The results of the river TDS measurement ranged from 0.125 mg/l to 112 mg/l (Table 1). 

Increasing the concentration of Total Dissolved Solids (TDS) in the waters will increase the 

turbidity of the water, thereby reducing its brightness [20-27]. The brightness of the waters 

ranged from 11-45 cm (Table 1). According to [23-28], the productive brightness is 20-40 cm 

from the water surface. The measurement results are classified as brightness which is still 

tolerated by aquatic biota. 

Conductivity (EC) is a numerical description of the ability of water to carry electricity. 

Therefore the more dissolved salts (minerals) that can be ionized, the higher the electrical 

conductivity value [25-29]. The measured conductivity value of Cimanuk river water ranges 

from 0-253 mS/cm with an average of 90 mS/cm. The conductivity value is high. High 

conductivity causes a decrease in the abundance of plankton because plankton is not robust 

against high conductivity [20-30]. 

The pH of the Cimanuk river water was measured between 6 to 7. [15-24] stated that the 

safe pH range for fisheries, agriculture, and animal husbandry is 6 to 9. [24-30] added that 

benthic organisms generally require a pH between 6.5 – 8.5 for survival and reproduction. 

Referring to the statement, the pH of the Cimanuk river water is considered normal for the life 

of aquatic biota. Waters that are strong acids or strong bases will endanger the survival of biota 

because they will interfere with metabolism and respiration [15-20]. Waters that become too 

acidic or alkaline lead to decreased resistance to stress in gastropods [14-20]. 

 

Table 1. Results of Measurement of Chemical – Physical Parameters of the Cimanuk River. 

 

Chemical – 

Physical 

Parameters 

Station 
Mean 

1 2 3 4 5 6 

DO (mg/L) 8 7.9 6.8 14.1 26.9 8.9 12.1 

Temperature (°C) 29 29 28 27 28 28 28.16667 

TDS 84.6 0.125 25.9 112 86 107 69.27083 

EC 253 0.263 26.1 0 53.1 208 90.07717 

Turbidimeter 40.02 46.53 30.27 20.53 20.45 19.06 29.47667 

pH 6 7 6 6 7 6 6.333333 

Secchidisk (cm) 40.5 35.5 22 37 45 11 31.83333 

River Width (cm) 680 517 603 594 570 920 647.3333 

River Current 

(m/s) 
0.33 2.39 1.27 0.43 0.083 0.313 0.802667 

 

 

Currents play an essential role in the movement of nutrients in the waters. Based on the 

measurement results, the velocity of the water current in the Cimanuk River ranges from 0.083 
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to 2.39 m/s (Table 1). Current velocity is closely related to depth. As the depth increases, the 

surface current velocity decreases. In addition, the speed of the current is also influenced by the 

width of the river. The wider the river, the slower the water flow [17-25]. Currents act as food 

suppliers, oxygen solubility and removal of CO2, and the remnants of marine biota products 

[25-30]. Based on the measurement results of the chemical-physical parameters of the waters, 

it is known that the mean temperature of the six stations is 28.17 °C. The mean value of the 

degree of acidity is 6.33. This value is still within the second-class water quality standard 

according to Law No. 82 of 2001. Dissolved oxygen content has a mean value of 12.1, and this 

value is still within the second-class water quality standard according to Government 

Regulation No. 82 of 2001. The mean value of total dissolved solids is 69.27. The mean value 

of conductivity is 90.07 mS/cm. The mean value of brightness is 31.83. The mean turbidity 

value is 29.47 NTU, and the river current velocity is 0.802 m/s.  

 

Table 2. Cimanuk River Water Quality Index. 

 

Water Quality Index (WQI) 

Parameter Ci Pi CiPi 

°C 12 0.10 1.2 

pH 55 0.11 6.05 

DO 8 0.17 1.36 

TDS 86 0.07 6.02 

Turbidity 54 0.08 4.32 

Total  0.53 12.95 

Σ WQI   24.43 

 

 

Water Quality Index (WQI) is a method used to assess water quality based on physical, 

chemical, and biological parameters. There are five classes of water quality criteria based on 

water quality standards according to Law No. 20 of 1990 and Law No. 82 of 2001, namely very 

poor classification with a range of WQI values of 0-25, poor classification in the range of values 

26-50, moderate classification in the range of values 51-70, good classification in the range of 

values of 71-90, while outstanding classification has a range of values between 91-100. Based 

on the calculation of the WQI value in Table 2, the WQI value is 24.43.  

This value is included in the inferior classification group (0-25), so Cimanuk River water 

cannot be consumed as drinking water because the water is highly polluted. 

 

3. 2. Phytoplankton Community 

The presence of abundant phytoplankton in water is related to the level of fertility of the 

waters. Abundant phytoplankton can be influenced by chemical-physical factors such as DO 
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and temperature [30-33]. In addition, currents play an essential role in the movement of 

nutrients in the waters. These nutrients are helpful for plankton growth [7-12]. Based on the 

measurement results, the velocity of the water current in the Cimanuk River ranges from 0.083-

to 2.39 m/s. Current velocity is closely related to depth. As the depth increases, the surface 

current velocity decreases. In addition, wind power influences surface currents. It is utilized by 

phytoplankton as organisms that are not strong swimmers and supply food [29-32]. 

The most common type found was Mycrocystis sp. as many as 240 individuals. This fact 

indicates that Mycrocystis sp. dominates the phytoplankton community in these waters. 

According to [20-25], water pollution based on the diversity index (H') is divided into four 

types, namely heavily polluted rivers (H' < 1), lightly polluted rivers (H' = 1.0-1,6), polluted 

rivers medium (H' = 1.6 - 2.0), and the river is not polluted (H' > 2.0). The diversity index (H') 

of phytoplankton in the Cimanuk River is -2.9 and indicates that the waters of the Cimanuk 

River have been heavily polluted because of H' < 1. 

One indicator of polluted waters is the abundance of Mycrocystis sp. in the waters. Other 

species that can be used as indicators of contamination of river waters are the presence of 

Naviculla sp., Oscillatoria sp., and Nitzschia sp. These four species can live in waters polluted 

by sewage to be used as indicators of poor environmental conditions [31, 32]. 

Based on the calculation results, phytoplankton's uniformity index (E) is -0.8. The 

uniformity index value (E) obtained in the Cimanuk River is less than 0.6 - 1 and indicates that 

the uniformity of each species is not the same because the distribution of phytoplankton for each 

species is uneven. The calculated dominance index (D) of phytoplankton is 1.8. D value > 0.5 

indicates if there are types of phytoplankton that dominate in these waters. According to [14-

24], the higher the dominance index value, the lower the uniformity index value, which indicates 

that there is a difference in density in each species and tends to be dominated by certain species, 

such as Mycrocystis sp., which dominates the waters of the Cimanuk River. 

Morosita index (MI) shows the distribution pattern of phytoplankton in the Cimanuk 

River. Morosita index (MI) is independent of several types of distribution, value, and number 

of samples. According to [20-26], the distribution of a species based on the Morisita index (MI) 

is divided into three types, namely randomly (Id < 1), uniform (Id = 1), and in groups (Id > 1). 

The index value of Morisita (MI) phytoplankton obtained after the calculation is 1.08. 

These results indicate that the distribution of phytoplankton in the Cimanuk River is in groups 

because the MI value is greater than 1. 

 

Table 3. Phytoplankton Diversity and Diversity Index. 

 

Species Σ individual H' E D MI 

Oschilllatoria 19 

2.96 0.84 0.16 1.08 

Chlorococcum 14 

Pleurosigma 3 

Mycrocystis 23 

Cylindrospermum 1 
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Nitzschia sp. 4 

Nitzschia sigmoidea 1 

Oocytes 3 

Chlorella 11 

Chroococcus turgidus 2 

Cyclotella polymer 2 

Cyclotella meneghiniana 8 

Scenedesmus 1 

Spirogyra 1 

Synechococcus 2 

Lepocindis 2 

Navicula 3 

Zygnema 4 

Volvox 2 

Anacystis 16 

Fragilaria 7 

Pediastrum 1 

Actinastrum 1 

Moligeotiopsis 1 

Arthospira 4 

Cymbella 1 

Gomphonema 2 

Synura 3 

Dyctyosphaerium 2 

Cosmarium 2 

Pandorina 1 

Kirchneriella 1 
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Cocconeis 1 

Micratinium 1 

Total Individual 150     

Hmax 3.52     

 

 

The total plankton species found were 34 species and 150 individuals; Mycrocistis had 

the highest number of individuals, namely 23 individuals. The phytoplankton diversity index 

shows a value of 2.96, and the evenness index shows a value of 0.84, so the diversity and the 

evenness in the waters are high. The dominance index shows a value of 0.16, while the 

distribution index shows a value of 1.08 (Table 3). 

 

3. 3. Macrozoobenthos Community 

Pomacea canaliculata, commonly known as the golden snail or apple snail, is a species of 

giant freshwater snail with gills and operculum, an aquatic gastropod mollusk in the family 

Ampullariidae. Native to South America, this species is considered the top 100 of the "World's 

Worst Invasive Alien Species". It is also considered the 40th worst alien species in Europe and 

the worst alien gastropod species in Europe [23-27]. 

The characteristics of this species are that it has a large shell with a round shape, with a 

peak angle of 85o to 90o. The surface is grooved and slightly shiny. Yellow or brown to dark 

brown with dark bands visible on the body parts. Axial growth lines appear thin, while spiral 

lines are not visible.  

The apex of the shell is pointed but not sharp and is often damaged, and has a rounded 

oval shell mouth. The edge of the mouth of the shell is straight, continuous with breaks, and 

sharp. Columella's sides are thick and brown. The center of the shell is slit [20-26]. 

While P. insularum and P. maculata are closely related to P. canaliculata, the different 

names for the same species are because P. canaliculata is mostly found in flooded land, while 

P. insularum is mainly found in flooded land is mainly found in water with flowing currents. 

Based on examples of gold snails taken from several Southeast Asia, gold snails, including P. 

canaliculata Lamarck, come from several areas in South America, including Argentina [15-25]. 

The existence of Pomacea spp in the waters is strongly influenced by the pH factor and 

the type of substrate. Muddy substrates are suitable habitats for most benthic animals [15-17]. 

Besides that, this species is also found near banks with low current velocities, rich in organic 

content, and waters with relatively alkaline pH [23-26]. 

In addition, the temperature is also one of the parameters that affect the presence of 

macrozoobenthos. According to [30-32], the water temperature, which is not more than 30 °C, 

will not drastically affect the benthic life, while the critical temperature will occur at 30 to 40 

°C.  

The degree of acidity (pH) indicates that the Cimanuk River has a standard pH value for 

the survival of macrozoobenthos, in which the pH value ranges from 6 to 7. This fact follows 

the statement [31-32] that the pH, which ranges from 6.5 to 8.5, is still quite reasonable for the 

life of biota or organisms in the waters (Table 4). 
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Table 4. Macrozoobenthos Diversity and Diversity Index. 

 

Station Species 
Number of 

Individual 

Morphometry (cm) 

Tc Lc S Ta La 

1 Pomacea canaliculata 1 5.3 4.1 3.3 3.6 2.5 

2 - - - - - - - 

3 Pomacea insularum 1 4.43 3.16 3.88 2.78 2.43 

4 Pomacea maculata 4 4.47 3.11 3.44 4.14 2.64 

5 Pomacea canaliculata 3 3.93 2.86 2.9 3.83 3.36 

6 - - - - - - - 

Total Individual 8      

Diversity Index (H’) 0.96496 

Evenness Index (E) 0.87835 

Dominance (D) 0.12165 

Dispersion (MI) -2.25 

 

 

Based on the results obtained, it is known that there are three species of gastropod found 

in the waters of the Cimanuk river, including Pomacea canaliculata, P. insularum, and P. 

maculata. The index of macrozoobenthos diversity is around 0.96496, indicating that the level 

of macrozoobenthos diversity in the Cimanuk river is low. The evenness index of 

macrozoobenthos is around 0.87835, which indicates the low evenness of macrozoobenthos. 

Macrozoobenthos dominance index is around 0.12165, indicating low macrozoobenthos 

dominance. The distribution index of macrozoobenthos is around -2.25. 

 

3. 4. Vegetation Analysis 

The vegetation around the Cimanuk river basin found the most abundant species, 

Bambusa sp, a plant belonging to the Poaceae (grass) tribe [7-9]. Bamboo is an abundant 

resource and has a reasonably high diversity [7, 9-13]. From an ecological point of view, 

bamboo can maintain environmental balance because its root system can prevent erosion and 

regulate water systems [9-12]. This property makes bamboo suitable as a watershed 

conservation plant and maintains the stability of paddy fields around or along the riverbank 

against land erosion [9-11]. There is also a type of Colocasia esculenta (taro) plant related to 

environmental use and reforestation because it can grow on slightly watery land to dry land. 

According to research [8-13], taro plants can reduce the content of pollutants in water, such as 

phosphate, nitrogen, and carbon, so the presence of taro plants around the Cimanuk river can 
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act as plants that can reduce organic pollutants. Strobilanthes crispa (vile shard) grows at an 

altitude of 50-1200 m above sea level and grows well on clay. Grows wild in the forest, on the 

left and right of rivers and cliffs. Keji shard is usually grown as an ornamental plant or medicinal 

plant [13-17]. Cocos nucifera is found in the vegetation of the Cimanuk river, which functions 

to prevent landslides so that the river banks do not widen because they are eroded by water [20-

27]. Bintaro plants (Cerbera manghas) are generally 4–6-meters tall but sometimes reach up to 

12 m. The leaves are dark green shiny oval in shape. It is widely distributed in the tropical Indo-

Pacific region, including Indonesia. Its natural habitat is coastal areas and mangrove forests 

(mangroves). But now, Bintaro is widely planted as a reforestation tree that absorbs carbon 

dioxide (CO2) and can withstand scouring or erosion of riverbanks, and be a source of energy 

for the river. The diversity of river vegetation is influenced by human activities along the river 

[20-30]. The index value of species diversity in the Cimanuk river is in the moderate category 

of 1.353 (Table 5) because, according to [7-13], if the species diversity index value is greater 

than 3, it indicates high or abundant species diversity, if between 1-3 species diversity is 

moderate if it is less than one it means the diversity is little or less. Diversity tends to be high 

in older communities and low in newly formed communities. Meanwhile, productivity or 

energy flow significantly affects species diversity. Bambusa sp has a density value more 

significant than other species, and the density value illustrates that species with high-density 

values have an enormous tolerance [27-32]. Plant communities that can grow along the right 

and left banks of rivers are called riparian vegetation [12-13]. The grouping of forest vegetation 

structure is divided into five strata, namely Stratum A (tree height 30-40 m), stratum B (tree 

18-27 m), stratum C (tree height 8-14 m), stratum D (scrub to a height of 10 m) and stratum E 

(terna and seedlings). Vegetation strata around the waters are also forest vegetation strata which 

consist of layers I to V. Based on the criteria for the vegetation structure, the vegetation on the 

banks of the Cimanuk river is classified as strata D and E because there are no plants that are 

more than 10 meters high [29-43]. 

 

Table 5. Vegetation Diversity and Diversity Index. 

 

Species 
Number of 

Individual 
H' 

Density 

(individual/m2) 

Bambusa sp. 35 

1,353 

0.014 

Cerbera manghas 1 0.0004 

Cocos nucifera 1 0.0004 

Colocasia esculenta 21 0.0084 

Excoecaria 

cochinchinensis 
4 0.0016 

Rivina humilis 1 0.0004 

Strobilanthes crispa 16 0.0064 

Total 79   
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Based on the results obtained, it is known that there are seven types of plants with 79 

individuals in the vicinity of the Cimanuk river. The highest density values were Colocasia 

esculenta, and the lowest density values were Rivina humilis Cerbera manghas and Cocos 

nucifera. The diversity index shows a value of 1.35, indicating that this area has a low diversity 

value. 

 

3. 5. Riverside Profile 

A river profile is a way to describe the presence of vegetation around the river and its 

characteristics. According to [7, 8], the river profile is divided into three stages in the 

development process, namely the young period, the adult period, and the old period. The young 

period is found in the upstream area of the river, and the adult period is in the middle of the 

river and has a slower water flow rate than the young period. The old period is found in the 

downstream area with a low depth. 

 

 
 

Figure 1. Cimanuk River Profile Diagram. 

 

 

Based on the river profile data results, the river width data between stations ranges from 

5.17 to 9.2 meters, with an average of 6.47 meters. Based on these data, the river's width varies 

greatly between stations. According to [7, 8], variations in river width can be caused by changes 

in water input, especially rainwater. In sloping watersheds, the river's width changes wider than 

in areas with steep riverbanks. Station 6 has river cliffs that are classified as sloping so that the 

cliffs are often eroded by rainwater and cause the river to be more comprehensive. 
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The bottom substrate condition of the Cimanuk river is dominated by sand and mud. The 

Cimanuk river is located in a residential area and is included in an urban area. [7, 8] stated that 

rivers in the city area have high silt due to erosion from the gerodon area. The erosion material 

will accumulate at the bottom of the water to form mud. 

The depth of the Cimanuk river depicted in Figure 1 ranges from 8.3 to 70.5 cm, with an 

average of 31.38 cm. The water depth of the Cimanuk River is relatively shallow (only about 

the knee of an adult). There is a tendency to increase the depth, especially at station 5 of 70.5 

cm. Sand and erosion material carried by river flows may not be evenly distributed, so the depth 

between stations varies. Depth affects the abundance of aquatic biota, especially benthos. 

According to [9-15], the water depth affects the number of macrozoobenthos species. The 

deeper the bottom of the water, the less the number of macrozoobenthos species because only 

certain macrozoobenthos can survive at the bottom of the deep waters. Because of this, only 1 

type of benthos was found at station 5, namely Pomacea canaliculata. 

 

 

4.  CONCLUSION 

 

Based on the results of the measurement of the WQI value, it is known that the Cimanuk 

river is included in the terrible category (WQI value: 24.43). The results of the identification of 

plankton obtained a diversity index (H') of 2.96 which indicates moderate diversity, and an 

evenness value (E) of 0.84, meaning that no species dominates. Benthos identification results 

obtained a diversity index value (H') of 0.965, which indicates moderate diversity, and an 

evenness value (E) of 0.878 is close to 1, meaning that no species dominates. The value of the 

diversity index (H') of vegetation around the river is 1.353, meaning that the diversity is 

classified as moderate. 

 

 
Acknowledgment 

 

The authors are grateful to the Faculty of Fishery and Marine Science of Padjajaran University, which supported 

the study through the annual research program. 

 

 

References 

 

[1] J. D. González, L. F. Carvajal, and F. MWater quality index based on fuzzy logic 

applied to the Aburra River basin in the jurisdiction of the metropolitan area. Medellin. 

79 (171) (2012) 50-58. 

[2] FX Kusumartono, A Rizal. An integrated assessment of vulnerability to water scarcity 

measurement in small islands of Indonesia. World News of Natural Sciences, 24 (2019) 

117-133. 

[3] Rizal, FX Kusumartono, Z Zaida. Analysis of Fisheries Sector Contribution in Nabire 

District of West Papua Province. World Scientific News, 133 (2019) 71-84. 

[4] Achmad Rizal. Implementation of Tourism Development Policies in Garut District, 

West Java Province, Indonesia. The Institute of Biopaleogeography named under 

Charles R. Darwin 5 (2021) 1-40. eBook ISBN 978-83-949342-4-8 



World Scientific News 168 (2022) 81-98 

 

 

-96- 

[5] S. Tyagi, B. Sharma, P. Singh, and R. Dobhal. Water quality assessment in terms of 

water quality index. Am. J. Water Resources 1 (3) (2013) 34–38.  

[6] E. Tambe and S. Gotmare. Pollution monitoring study of water samples collected from 

Vashi Creek by determining water quality index. IJIRSET, 6 (2017) 6501–6508 

[7] Semiromi B, Hassani, A.H., Torabian, A. Karbassi, A.R. and  H. Lotfi. Water quality 

index development using fuzzy logic: A case study of the Karoon River of Iran. African 

J. Biotechnol. 10 (50) (2011) 10125-10133 

[8] Meher, P.K., Sharma, P., Gautam, Y.P., Kumar, A., Mishra, K.P., Evaluation of water 

quality of Ganges River using water quality index tool. Environmentasia, 8 (2015) 124–

132 

[9] Mgbenu, C.N., Egbueri, J.C. The hydrogeochemical signatures, quality indices, and 

health risk assessment of water resources in Umunya district, southeast Nigeria. Appl. 

Water Sci. 9 (2019) 1–19  

[10] Mooselu, M.G., Liltved, H., Nikoo, M.R., Hindar, A., Meland, S. Assessing optimal 

water quality monitoring network in road construction using integrated information-

theoretic techniques. J. Hydrol. 589 (2020) 125-136 

[11] Mooselu, M.G., Amiri, H., Azadi, S., Liltved, H. Spatiotemporal assessment of surface 

water vulnerability to road construction. Environ. Dev. Sustain. (2021) 1–23 

[12] Schenone, N.F., Vackova, L., Cirelli, A.F. Fish-farming water quality and 

environmental concerns in Argentina: a regional approach. Aquac. Int. 19 (2011) 855–

863 

[13] Ş ener, Ş., Ş ener, E., Davraz, A. Evaluation of water quality using water quality index 

(WQI) method and GIS in Aksu river (SW-Turkey). Sci. Total Environ. 584 (2017) 

131–144 

[14] Torres, P., Cruz, C.H., Patiño, P., Escobar, J.C., Pérez, A. Applying water quality 

indexes (WQI) to the use of water sources for human consumption. Ing. Investig. 30 

(2010) 86–95 

[15] Ugochukwu, U.C., Onuora, O.H., Onuorah, A.L. Water quality evaluation of Ekulu 

river using water quality index (WQI). J. Environ. Stud. 4 (2019) 1–4 

[16] Rijal, M., Rosmawati, T., Alim, N., & Amin, M. Bioaccumulation heavy metals lead 

(Pb) and cadmium (Cd) seagrass (Enhalus acroides) in Waai and Galala Island Ambon. 

IJSBAR, 16 (2) (2014) 349-356 

[17] Zuzy Anna, Asep Agus Handaka Suryana, Ine Maulina, Achmad Rizal, Purna 

Hindayani. Biological parameters of fish stock estimation in Cirata Reservoir (West 

Java, Indonesia): A comparative analysis of bio-economic models. Biodiversitas, 18 (4) 

(2017) 1468-1474 

[18] A. Rizal, I. Nurruhwati.  Diversity of Sea Cucumber Based on the Characteristics of 

Habitat Sikakap Strait Water Area, Mentawai Island District, Indonesia. World 

Scientific News 145 (2020) 379-396 



World Scientific News 168 (2022) 81-98 

 

 

-97- 

[19] A. Rizal, IM. Apriliani, H. Herawati, L. Paradhita. Distribution and Condition of Coral 

Reefs in the Waters of Biawak Island, Indramayu Regency, West Java, Indonesia. 

World Scientific News 144 (2020) 141-157 

[20] Anouti, F.A. Bioaccumulation of heavy metals within mangrove ecosystems. Journal of 

Biodiversity & Endangered Species, 2 (2014) 113-123 

[21] Batabyal, A.K., Chakraborty, S.  Hydrogeochemistry and water quality index in the 

assessment of groundwater quality for drinking uses. Water Environ. Res. 87 (2015) 

607-617 

[22] Bodrud-Doza, M.D., Islam, A.T., Ahmed, F., Das, S., Saha, N., Rahman, M.S. 

Characterization of groundwater quality using water evaluation indices multi-variate 

statistics and geostatistics in central Bangladesh. Water Sci. 30 (2016) 19–40.  

[23] Boyacioglu, H. Development of a water quality index based on a European 

classification scheme. Water SA, 33 (2007) 101–106 

[24] Carbajal-Hernández, J.J., Sánchez-Fernández, L.P., Villa-Vargas, L.A., Carrasco- 

Ochoa, J.A., Martínez-Trinidad, J.F. Water quality assessment in shrimp culture using 

an analytical hierarchical process. Ecol. Indic. 29 (2013) 148–158 

[25] Nicolaidou, A., Nott, J.A. Metals in sediment, seagrass, and gastropods near a nickel 

smelter in Greece: possible interactions. Marine Pollution Bulletin, 36 (1998) 360–365 

[26] Kazi, T.G., Arain, M.B., Jamali, M.K., Jalbani, N., Afridi, H.I., Sarfraz, R.A., Baig, 

J.A., Shah, A.Q. Assessment of water quality of polluted lake using multi-variate 

statistical techniques: a case study. Ecotoxicol. Environ. Saf. 72 (2) (2009) 301–309 

[27] Lkr, A., Singh, M.R., Puro, N. Assessment of water quality status of Doyang River, 

Nagaland, India, using water quality index. Appl. Water Sci. 10 (46) (2020) 1–13 

[28] Marwein, I., Gupta, S. Aquatic insects as indicator of water quality: a study on a small 

stream of Shillong, Meghalaya, North-east India. Indian J. Ecol. 45 (2018) 511–517 

[29] Matta, G., Nayak, A., Kumar, A., Kumar, P., Water quality assessment using NSFWQI, 

OIP and multi-variate techniques of Ganga River system, Uttarakhand, India. Appl. 

Water Sci. 10 (206) (2020) 1–12 

[30] A Rizal, Z Anna. The Effect on Mangrove Density with Sediment Transport Rate in 

Sikakap Coastal Area of Mentawai Island District, West Sumatera Province, Indonesia. 

World Scientific News 146 (2020) 202-214 

[31] A. Rizal, Subiyanto, Juahir, H., Lananan, F. Freshwater governance on limboto lake in 

Gorontalo province of Indonesia, Indian Journal of Public Health Research and 

Development, 10 (4) (2019) 782–787 

[32] Rina, Lantun Paradhita Dewanti, Mochamad Rudyansyah Ismail, Izza Mahdiana 

Apriliani, Construction of Traps (Krendet) as traditional fishing gear of Lobster 

(Panulirus sp.) in Pangandaran Regency, Indonesia. World News of Natural Sciences 41 

(2022) 85-97 



World Scientific News 168 (2022) 81-98 

 

 

-98- 

[33] R. Rostika, A. Rizal. Monosex barb (Osteochilus hasselti) Culture with reduction feed 

on economic efficiency and cost reduction at net cage in Cirata Reservoir. Current 

Research in Agricultural Sciences, 4 (1) (2017) 7-13 

[34] LP Dewanti, SF Rahmahningrum, A Rizal, A Khan, R Rostika. Length catch and 

growth analysis of hairtail fish (Trichiurus spp.) in southern of West Java Sea (Case 

study: Pangandaran fishing base). International Journal of Fisheries and Aquatic 

Research, 4 (1) (2019) 13-16 

[35] Achmad Rizal, Nora Akbarsyah, Pringgo Kdyp, R Permana, A Andhikawati. Molecular 

diversity of the bacterial community associated with Acropora digitifera (Dana, 1846) 

corals on Rancabuaya coastline, Garut District, Indonesia. World Scientific News 144 

(2020) 384-396 

[36] MS Yuniarti, Mega Laksmini Syamsuddin, Hilmi Miftah Fauzi Efendi, Ajeng 

Wulandari, Delilla Suhanda. Implementation of Tourism Development Policy in 

Geopark Ciletuh-Pelabuhanratu, West Java, Indonesia. The Institute of 

Biopaleogeography named under Charles R. Darwin 11 (2022) 1-63. eBook ISBN 978-

83-963297-0-7 

[37] Syawaludin A. Harahap, Isni Nurruhwati, Noir P. Purba, Mecha Gamma, Spatial 

Modeling of Coastline Change for Two Decades (1994-2014) in Pangandaran, West 

Java – Indonesia. World News of Natural Sciences 41 (2022) 107-122 

[38] Shashi Madhushanka, Kithsiri B. Ranawana, Rediscovery of Critically Endangered 

Mangrove Lumnitzera littorea (Jack) Voigt (Combreataceae) from Bentota Estuary, Sri 

Lanka. World News of Natural Sciences 40 (2022) 86-90 

[39] Christian Ebere Enyoh, Andrew Wirnkor Verla, Md. Refat Jahan Rakib, Application of 

Index Models for Assessing Freshwater Microplastics Pollution. World News of Natural 

Sciences 38 (2021) 37-48 

[40] Rega Permana, Nora Akbarsyah, Phytoplankton Susceptibility Towards Toxic Heavy 

Metal Cadmium: Mechanism and Its Recent Updates. World News of Natural Sciences 

38 (2021) 83-97 

[41] Syawaludin A. Harahap, Nikita A. Shabrina, Noir P. Purba, Mega L. Syamsuddin, The 

patterns of changes in coral reef coverage (1994-2006) in the Seribu Islands National 

Park, Jakarta, Indonesia. World News of Natural Sciences 38 (2021) 120-138 

[42] Siti Nirmala Hapsari, Mega Laksmini Syamsuddin, Indah Riyantini, Sunarto, Seasonal 

Variations of Sea Surface Temperature and Sea Current in the Celebes Sea. World News 

of Natural Sciences 35 (2021) 135-143 

[43] Ihya Sulthonuddin, Djoko Mulyo Hartono, Suyud Warno Utomo. Water Quality 

Assessment of Cimanuk River in West Java Using Pollution Index. E3S Web Conf. 

Volume 68, 2018, 04009, https://doi.org/10.1051/e3sconf/20186804009 

https://doi.org/10.1051/e3sconf/20186804009

