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Abstract 
The purpose of this study is to describe the distribution of phytoplankton in the form of maps both vertically 

and horizontally in Jatigede Reservoir. The study was conducted from August 2020 to March 2021. The 

method used in research is a survey method with a purposive sampling sampling technique. The highest 

abundance is in station 1 (reservoir inlet) and the lowest abundance is in station 6 (reservoir outlet), each 

on the surface, depth of half compensation and compensation. Phylum Pyrrophyta and class Dinophyceae 

make up the composition of the highest abundance of phytoplankton. Based on the order, Stephanodiscales 

with the genus Cyclotella became the highest constituents of the composition of abundance. The 

distribution of phytoplankton is evenly distributed at every station, except the phylum Chrysophyta which 

is only found at station 3. 

 

Keywords: Jatigede reservoir, phytoplankton, distribution, composition, water quality 

 

1. Introduction 

Plankton are organisms that float or float in water. Its ability to move even if there is very limited 

until the organism is always carried away by the current. Plankton consist of phytoplankton and 

zooplankton. Zooplankton in aquatic ecosystems have an important role because zooplankton is 

the first consumer of phytoplankton that has a role to move energy from the primary producer 

of phytoplankton to even higher levels of consumers such as fish larvae, and small fish. 

Phytoplankton is a primary producer that produces organic matter and oxygen that is beneficial 

to aquatic life (Nugroho 2006) [15]. Phytoplankton are generally dominant as primary producers 

in inundated aquatic ecosystems, including reservoirs (Zahidah 2020) [32]. Phytoplankton have a 

very rapid response to environmental changes, both physical and chemical changes in water so 

that environmental changes can affect the composition and distribution of phytoplankton both 

vertically and horizontally in the waters. 

Factors that affect the spread of phytoplankton include current, nutrient content, temperature, 

light, brightness, pH, turbidity, and diurnal migration of plankton themselves (Sediadi 2004) [25]. 

The distribution of phytoplankton is heavily influenced by factors that affect its productivity, 

such as light, DO, nutrients, temperature, and other factors. While the horizontal distribution of 

phytoplankton is more influenced by physical factors such as the movement of water masses 

and water currents.  

Phytoplankton in reservoir waters tend to be dominated by the types of Chlorophyceae, 

Cyanophyceae and Bacillariophyceae (Seller and Markland 1987 in Nurruhwati et al. 2017) [16]. 

The dominance of a type of phytoplankton in a body of water is determined by the comparison 

of the types of nutrients dissolved in a body of water. This is because each type of phytoplankton 

has a different response to the comparison of nutrient types (Mujiyanto 2008) [11]. 

Jatigede Reservoir is located in West Java province, Sumedang Regency, with a water capacity 

of 980,000,000m3 (Purnama 2015) [19]. Jatigede Reservoir is built as a multifunctional reservoir, 

among others as irrigation, clean water providers, flood controllers, tourism objects, and is 

planned as a place for hydroelectric power plants (PLTA) (Djuwendah et al. 2017) [2]. The 

existence of phytoplankton in Jatigede Reservoir needs to be known as a supporter of the 

management of Jatigede Reservoir, so that the utilization of reservoirs can be done in the long 

term. 
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Materials and Methods 

The research was conducted from August 2020 to March 2021. 

The method used in research is the survey method. The sample 

determination technique used in this study is purposive 

sampling, which is a sample determination technique used with 

certain considerations (Siyoto and Sodik 2015) [28]. Water and 

phytoplankton sampling is conducted at 3 depths (surface, half 

compensation and compensation) from 6 stations based on 

input water from major streams and tributaries and represents 

each zone in Jatigede Reservoir (Figure 1), so as to describe the 

spread of phytoplankton vertically and horizontally. An 

explanation of the characteristics of each sampling station is 

described in Table 1. 

Measurement of the physical, chemical and biological 

parameters of the waters is carried out directly (insitu), 

including measurement of temperature, transparency, current, 

pH, Dissolved Oxygen (DO) and carbondioxide (CO2). 

While the calculation of nitrate, ammonia, phosphate and

phytoplankton identification is carried out exclusively at the 

Laboratory of Water Resources Management, Faculty of 

Fisheries and Marine Sciences, Universitas Padjadjaran. 
 

2.1 Plankton Abundance  

Calculation of phytoplankton abundance is done using 

counting chambers and observed with binocular microscopes. 

The abundance of phytoplankton was analyzed using the 

formula Sachlan (1982) in (Hidayat et al. 2015) [6]. 
 

N = n x  x  

 

Information 

N = Abundance of phytoplankton (ind/L) 

n = Number of phytoplankton Unidentified 

Vr =Filtered phytoplankton volume (50ml) 

Vo = Observed volume of plankton (1ml) 

Vs = Volume of filtered water (L) (10L) 

 

 
 

Fig 1: Station Map 

 
Table 1: Description of Sampling Station 

 

Location Description 

Station 1 The main inlet, which is sourced from the Cimanuk River, Cialing River and Cibuntu River, is a riverine zone. 

Station 2 The location of the water comes from two small rivers, namely the Cimuja River and the Cijajaway River. 

Station 3 The transition zone with water input comes from the Cihonje River, Cimuja River and Cacaban River. Many found floating nets (KJA). 

Station 4 
The estuary of the Cacaban River and the beginning entered the flooded zone. At this location was found Keramba Jaring Buung (KJA) and close to 

the settlement of residents. 

Station 5 Representing the inundated zone (lacustrine) 

Station 6 It is a reservoir outlet 

 

Results and Discussion 

Based on the results of measurements, the average water 

temperature of Jatigede Reservoir ranges from 26.6oC - 29.7oC 

and is suitable for phytoplankton life. Photosynthetic processes 

can occur at intervals between 25°C to 40°C and the good 

temperature range for phytoplankton life is between 20-30°C 

(Fogg 1965 in Faiqoh 2009) [4]. The temperature value at all 

stations decreases as the depth increases. Laevastu and Hayes 

(1981) in Wilhelmina & Arumingkeng (2007) [31] explained 

that calm water conditions cause heat energy from solar 

radiation to enter continuously and result in water temperatures 

near the surface higher and will form temperature stratification. 

http://www.fisheriesjournal.com/
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The highest transparency value is at station 6 (reservoir outlet) 

of 106 ± 23.46 cm. Laili et al. (2020) [9] states that the higher 

the turbidity of the waters caused by suspended solids, the 

lower the transparency because it causes less penetration of 

light that penetrates the water column. While station 2 has a 

murier water color because of the water input from two small 

rivers, namely the Cimuja River and the Cijajaway River. The 

water input brings suspended solids thus lowering the average 

value of transparency to 70.5 ± 19.35 cm. Asmawi (1995) in 

Sofarini et al. (2012) [29] which stated that the minimum 

transparency value for the life of aquatic organisms is more 

than 45 cm. 

The value of the current speed range in Jatigede Reservoir is 

ranging from 0.08 m/s to 0.83 m/s which affects the distribution 

of phytoplankton. The average highest current speed is at 

station 1 which is 0.5 ± 0.365 m/s and the lowest current speed 

is at station 2 which has a value of 0.11 ± 0.014 m/s. Both 

stations are included in the riverine zone, which is affected by 

the main river current, the Cimanuk River. However, due to the 

distance of the station that is not adjacent and station 2 will 

enter the transition zone causes the current to slow down. The 

wind that blows at station 2 is also not too strong because it is 

surrounded by lush trees, while wind gusts are blocked and do 

not have a big impact on the movement of water currents. 

Measurements of Dissolved Oxygen (DO) in Jatigede 

Reservoir have values ranging from 3.0 to 6.7 mg/L. Stations 1 

to 6 have a higher concentration of DO on surface and decrease 

in depth. Siagian & Simarmata (2015) [26] explains that on the 

surface, do concentrations are higher due to air diffusion and 

photosynthetic processes. According to Puspitaningrum et al. 

(2012) [21], the process of respiration of aquatic plants and 

animals and decomposition of organic matter can cause 

reduced oxygen in a water. This statement is evidenced by the 

phenomenon of DO decrease that occurs at station 3 which 

contains floating net cultivation activities (KJA) causing more 

respiration processes to occur, either by aquatic organisms or 

microorganisms in the process of decomposition of organic 

matter from the rest of the feed and fish feces.  

Based on observations at six stations, the average value of the 

CO2 range is 13.22 ± 3.15 mg/L to 7.64 ± 4.9 mg/L. According 

to Zonneveld (1991) in Prasetyaningtyas (2012) [17], in waters 

containing dissolved carbon dioxide of more than 2 mg/L can 

provide optimal phytoplankton life. The ongoing activity of 

photosynthesis by phytoplankton and plants in the waters is a 

major factor in the decline in the value of CO2, especially on 

the surface. The increase in CO2 can be due to the process of 

respiration carried out by aquatic organisms and the 

decomposition process by microbes at each station and every 

depth. According to Andriany et al. (2018) [1], microbial 

activity in the process of decomposition or decomposition of 

organic matter will produce CO2. 

Overall, the value of the pH range of Jatigede Reservoir ranges 

from 6.96-7.45 which means jatigede reservoir has a pH 

suitable for phytoplankton life. According to Effendi (2003) [3], 

phytoplankton will photosynthesize well at a neutral pH of 

about pH 6 – 8. Decreased pH values can occur due to high 

photosynthetic processes, especially on the surface, thereby 

decreasing co2 concentrations. While the decrease in pH can 

be caused by increased microbial activity to decompose 

organic matter, so O2 decreases and CO2 increases. Frasewi et 

al. (2013) explain that the presence of carbon dioxide affects 

pH fluctuations in the waters, the higher the carbon dioxide, the 

lower the pH. 

Nitrate measurement values during the study ranged from 

0.007 mg/L to 0.044 mg/L. These values have not been able to 

provide optimal phytoplankton growth support according to 

Macketum (1969) in Marlian (2016) [10], for optimal growth 

phytoplankton requires nitrate content in the range of 0.9 – 3.5 

mg / L. Nitrates in water come from various sources, including 

organic waste, domestic waste, industrial waste, livestock 

waste, and fertilizers, so as to affect nitrate fluctuations 

(Hendrawati et al. 2008) [5]. In addition, nitrate consumption by 

photosynthesize organisms such as phytoplankton and aquatic 

plants is also a factor in nitrate fluctuations. Nitrate is needed 

in the process of photosynthesis phytoplankton because it can 

serve to accelerate growth and development, because basically 

nitrogen is used by organisms for the process of protein 

synthesis (Mustofa 2015) [12].  

In addition to nitrates, ammonia is one form of inorganic 

nitrogen in waters that is very easy to find. Ammonia 

measurement results in Jatigede Reservoir have an average 

range value from 0.0019 mg / L to 0.0029 mg / L. The increase 

in ammonia value in Jatigede Reservoir can be caused by the 

decomposition process of organic matter and the rest of the 

metabolism of aquatic organisms (ammonification) that will 

release ammonia into the waters (Purwata 2010) [20]. While the 

decrease in ammonia value is due to the nitrification process 

that takes place aerobically and the utilization of ammonia by 

phytoplankton for photosynthesis. Although it has been 

explained that nitrate is an important nutrient needed for 

photosynthesis, according to Rasit (2016), ammonia is 

preferred over nitrate as a source of N for phytoplankton, this 

is because the utilization of ammonia requires less energy than 

nitrate.  

Phosphate measurements in Jatigede Reservoir have an 

average value range of 0.090 mg/L to 0.106 mg/L. Phosphates 

in the waters are utilized by phytoplankton and play a role in 

energy transfer in cells. According to Sidaningrat et al. (2018) 
[27], the optimum phosphate concentration for phytoplankton 

growth is 0.09-1.80 mg/L. Most phosphate sources in the 

waters are waste, both industrial, agricultural in the form of 

fertilizers and domestic waste, namely detergent (Indaryanto 

2015) [7]. In addition, KJA activities in Jatigede Reservoir are 

also a contributor to phosphate concentrations. According to 

Nugroho et al. (2014) [14], feed is given in cultivation activities 

in the form of pellet feed containing phosphate. The feed given 

jugs is not all consumed by fish, but 10-15% will fall towards 

the bottom of the water, it will dissolve or settle so that it 

releases phosphate elements into the waters of the lake. 

 

Phytoplankton Abundance 

The abundance of phytoplankton in Jatigede Reservoir can be 

seen in Figure 2. The highest abundance is found at station 1 

(reservoir inlet) each on the surface, the depth of half 

compensation and the depth of compensation which is 

consecutive as much as 59817 ind/L; 46202 ind/L; and 33795 

ind/L. While the lowest abundance is at station 6 (reservoir 

outlet) at each depth, which is as much as 20134 ind/L on the 

surface, 20576 ind/L at half-compensation depth and 13739 

ind/L in compensation depth. This can be due to differences in 

nutrient concentration. Nutrients in reservoir outlets tend to be 

lower because they have been used and segmented at previous 

stations (Nurruhwati et al. 2017) [16]. 

Station 1 in particular the surface has an ammonia 

concentration of 0.0022 ± 0.001 mg/L, a nitrate concentration 

of 0.023 ± 0.004 mg/L, and has the highest phosphate 

concentration compared to other stations of 0.095 ±.020 mg/L. 

High abundances can occur because the ratio of phosphates to 

http://www.fisheriesjournal.com/
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biomass is much more variable than the comparison of 

ammonia-like nitrogen and nitrate to aquatic organism 

biomass, including phytoplankton (Horne and Goldman 1994 

in Indrayani et al. 2015) [8]. The increase and decrease in 

abundance that occurs in the inlet and outlet of Jatigede 

Reservoir is also affected by the current. In addition to bringing 

nutrients into the reservoir, the cimanuk river also carries 

phytoplankton into station 1. While station 6 as an outlet is a 

place for water outflow from inside the reservoir, so 

phytoplankton allows it to be carried outflow and decrease the 

abundance of phytoplankton (Priambodo 2015) [18]. 

Other factors that affect the distribution of phytoplankton 

abundance are the chemical physical condition of water, 

including CO2, temperature, light intensity, and dissolved 

oxygen (Nirmalasari 2018) [13]. Most phytoplankton 

distributions have the same dispersal pattern, with the highest 

abundance on the surface decreasing in line with depth due to 

reduced intensity of light, temperature and dissolved oxygen. 

Carbon dioxide on the surface in Jatigede Reservoir shows a 

decrease which means that the process of photosynthesis is 

happening by utilizing carbondioxide. 

According to Zahidah (2020) [32], the relationship of sunlight 

intensity is not always linear with primary productivity 

including phytoplankton. If the intensity of light is too high, it 

causes inhibition of photosynthesis, as well as what happens to 

phytoplankton at station 6 surfaces. Thus, the depth of half the 

compensation of station 6 is the best and most supportive 

environment for phytoplankton life to photosynthesize 

compared to the surface.

 

 

Fig 2: Phytoplankton Abundance in Jatigede Reservoir 
 

Composition and Distribution Map of Phytoplankton 

Phytoplankton identification results in Jatigede Reservoir 

found consisting of 6 phyla with 8 classes of phytoplankton, 

namely phylum Chlorophyta (2 classes; 6 orders; 18 genera), 

Chrysophyta (1 class; 1 order; 1 genus), Cyanophyta (1 class; 

5 orders; 8 genera), Pyrrophyta (1 class; 2 orders; 2 genera), 

Bacillariophyta (2 classes; 5 orders; 5 genera), and 

euglenophyta phylum (1 class; 1 order; 3 genus). Based on the 

composition of abundance, the Phylum Pyrrophyta became the 

highest constituent in the composition of phytoplankton 

abundance as much as 40.74% and the Dinophyceae class also 

became the highest constituent as much as 40.92% compared 

to other classes. The high percentage of Pyrrophyta phylum is 

due to pyrrophyta phylum, especially the Dinophyceae class 

has a high tolerance to changes in nutrient variation so that it is 

able to compete with other phytoplankton (Saddam et al. 2015) 
[23]. In addition, Sulawesty (2019) [30] also mentioned that 

Pyrrophyta can live in nutrient-poor environments though, 

because of the feeding methods used and the ability to move 

throughout the water column to get nutrients, thus becoming a 

more identified phylum.   

The phylum Chrysophyta was identified at least 0.41%, with 

the only class being Coscinodiscophyceae making up only 

0.43% of phytoplankton abundance composition by class. The 

decrease in abundance can be due to changes in aquatic 

conditions over time, thus affecting fluctuations in the physical 

and chemical factors of the waters as well as the pressures 

exerted by the phylum Pyrrophyta, a class of Dinophyceae, 

specifically the genus Peridinium. Because, explained by 

Rengefors and Legrand (2001) [22] that Peridinium has the 

Surface 

Half compensation 

Compensation 
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ability to prevent other phytoplankton to grow with high 

biomass, so it is found abundant phytoplankton in tropical 

lakes. Such events can occur because peridinium can produce 

toxic allelophatic chemicals that can prevent the growth and 

even turn off other phytoplankton.  

By order, the constituent composition of phytoplankton in the 

highest Jatigede Reservoir is the order Stephanodiscales at 

25.08% with the genus Cyclotella. While the lowest 

composition of phytoplankton is the order Xanthophyceae 

incertae sedis by 0.02% with the genus Polyedrium. The high 

percentage of phytoplankton constituent composition in 

Jatigede Reservoir can occur due to the different ability of each 

order of phytoplankton to utilize available nutrients and the 

ability to tolerate the conditions of a water.  

The spread of phytoplankton in Jatigede Reservoir is mapped 

based on the phylum identified in Figure 3. The presence of 

Pyrrophyta at each station indicates that its spread is evenly 

distributed. In addition to the phylum Pyrrophyta, the spread of 

phytoplankton phylum Bacillariophyta, Chlorophyta, 

Cyanophyta and Euglenophyta is also evenly distributed 

although it is not always the phytoplankton with the highest 

abundance at each station. Fluctuations in the abundance and 

spread of different phytoplankton at each station can be due to 

different aquatic environmental conditions, competition or 

competition in the utilization of nutrient resources and the 

presence of predation events in a water. Similarly, the phylum 

Chrysophyta, depicted with the fewest identified and uneven 

orange graphs. That is, in competition or competition for the 

utilization of nutrient resources in the waters, the phylum 

Chrysophyta cannot rival other phyla. This is supported by the 

statement Sarniati et al. (2017) [24], that the type found in a 

widely found in a water is the type of organism that is most 

capable of competition with other types in utilizing limited 

resources, such as nutrients.

 
 

 
 

Fig 3: Map of Phytoplankton Distribution in Jatigede Reservoir 

 

Conclusion 

Based on the results of identification, phytoplankton in 

Jatigede Reservoir found 6 phyla with 8 classes and 20 orders. 

The composition of phytoplankton abundance by phylum, class 

and order is composed by the Phylum Pyrrophyta (40.74%), 

Class Dinophyceae (40.92%) and order Stephanodiscales with 

the genus Cyclotella (25.08%). In general, the condition of 

Jatigede Reservoir can still be tolerated by all phytoplankton 

phyla with an even distribution at each station. 
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