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Abstract 

Jatigede Reservoir is located in Sumedang Regency by damming the flow of the Cimanuk River, which 

carries a pollutant load in the form of domestic waste and agricultural waste. The waste resulted in a high 

concentration of phosphate in the Jatigede Reservoir. This research aim is to determine the level of water 

fertility based on the distribution of phosphate concentration on Jatigede Reservoir, Sumedang. The 

research was conducted from August 2020 to March 2021 using the survey method. Sampling was 

carried out at six stations at three water depths, surface, half-compensated depth, and compensated depth. 

The water parameters observed included physical parameters (temperature) and chemical parameters 

(pH, dissolved oxygen, nitrate, and phosphate). Spatial analysis to describe the distribution pattern of 

phosphate concentration in Jatigede Reservoir using ArcGIS 10.3. 
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1. Introduction 

Jatigede Reservoir is located in Sumedang Regency, West Java. This reservoir was built to 

stem the flow of the Cimanuk River with a total area of 4122 hectares and accommodat3 a 

total of 980,57 million m3 [1]. The flow of the Cimanuk River carries several wastes in the form 

of domestic waste and agricultural waste, which will worsen the condition of reservoir 

deposits [2]. Based on the Decree of the Minister of Public Works Number 267/KPTS/M/2010, 

water quality in the Cimanuk-Cisanggarung River area is included in the category with poor 

water quality in all rivers with high concentrations of dissolved solids. The condition will 

result in eutrophication of the waters of the Jatigede Reservoir.  

Eutrophication is the enrichment of nutrients, especially nitrogen and phosphate, caused by 

anthropogenic activity [3]. Anthropogenic activity in waters, especially settlements and 

agriculture, will waste domestic waste and agricultural waste [4]. Domestic waste and 

agricultural waste are sources of water pollution that contain nutrients in the form of nitrogen 

and phosphate [5]. Waste originating from households, such as detergents and agricultural 

waste in the form of residual fertilizer, contains many nutrients (nitrogen and phosphate) [6]. 

Phosphate (PO4) is a nutrient used as an indicator of the level of fertility of the waters [7]. The 

amount of phosphate content will affect the population of fishery biota [8]. According to 

Government Regulation (Indonesia) Number 22 of 2021, phosphate concentration in waters 

for class III and III is 0,03 mg/L and 0,1 mg/L. Meanwhile, according to the Regulation of the 

Minister of the Environment (Indonesia) Number 28 of 2009, the trophic status category based 

on phosphate concentration is divided into 4, namely oligotrophic (≤ 0,65 mg/L), mesotrophic 

(≤ 0,75 mg/L), eutrophic (≤ 1,0 mg/L), and hypertrophic (> 1,0 mg/L).  

Water fertility is the level of high and low nutrients (nitrogen and phosphate) in the waters. 

High levels of nutrients can increase the growth of phytoplankton and can result in the poor 

ecological status of the waters [9]. The form of phosphate in the waters can be utilized by 

phytoplankton, thus affecting the productivity of the waters [10]. The distribution of phosphate 

in water can be used to determine the fertility level of the waters. So it is necessary to research 

the distribution of phosphate concentration and its impact on the fertility level of Jatigede 

Reservoir, Sumedang. This research aims to determine the level of water fertility based on the 

distribution of phosphate concentration on Jatigede Reservoir, Sumedang.  
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2. Materials and Methods 

The research was conducted from August 2020 to March 

2021. The method used in this research is a descriptive 

method and the determination of the sampling location using 

the purposive sampling technique. The sampling station was 

selected based on the input of river water flowing into the 

water body of the Jatigede Reservoir and representing the 

entire waters (Table 1). Sampling was carried out at six-

station points (Fig. 1) with three depths: surface, half-

compensated depth, and compensated depth. 

 
Table 1: Research Location 

 

Location Coordinates Description 

Station 1 
6 o55’52,59”S 

108o5’46,97”E 

Inlet primary sources are from Cimanuk River, Cialing River, and Cibuntu River. This station is a zone 

riverine. 

Station 2 
6 o55’19,54”S 

108o5’45,07”E 

The water comes from two small rivers, namely the Cimuja River and the Cijajaway River, and the Cimanuk 

River as the main river. 

Station 3 
6 o54’46,1”S 

108o5’46,4”E 

A transition zone with the water supply coming from the Cihonje River, Cimuja River, and Cacaban River. In 

addition, at station 3, there is capture fishery activity. 

Station 4 
6 o55’16,02”S 

108o6’50,69”E 

This location gets its water supply from the Cacaban River Stream and includes a transition zone. There are 

fishing activities using gill nets. 

Station 5 
6 o53’31,06”S 

108o6’13,52”E 
It is a flooded zone. Station 5 has no fishing activity due to strong winds. 

Station 6 
6 o51’45,96”S 

108o6’10,9”E 

Locations representing outlet zones. Station 6 has no fishing activity due to strong winds, deep seabed, and 

high currents. 

 

 
 

Fig 1: Research Location Map 

 

3.1 3. Research Procedure  

Measurement of physical and chemistry variables  

Water samples were taken from three depths (surface, half-

compensated depth, and compensated depth). Physical 

parameter measurement was carried out in situ, including 

temperature and chemical parameters, including dissolved 

oxygen and pH. Meanwhile, the analysis of chemical 

parameters, including nitrate and phosphate, was carried out 

ex-situ at the Laboratory of Aquatic Resources Management, 

Faculty of Fisheries and Marine Sciences, Padjadjaran 

University.  
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3.2 Spatial Analysis 

Spatial analysis in describing the distribution of phosphate 

concentrations in the Jatigede Reservoir is divided into three 

stages, namely the interpolation stage, the classification stage, 

and the layout stage. The data from the measurement of the 

phosphate concentration corresponds to the coordinates and 

has been averaged and then converted into a form of spatial 

data extension so that interpolation can be carried out. The 

interpolation stage is the stage of estimating the value of the 

phosphate concentration in the entire waters of the Jatigede 

Reservoir with six sampling points. The interpolation 

technique used is IDW (Inverse Distance Weighting) to see 

the distribution of phosphate concentration in the Jatigede 

Reservoir.  

 

3.3 Data Analysis 

The research data were analyzed using comparative 

descriptive, which includes physical and chemical parameters 

and compared with the quality standards of Government 

Regulation Number 22 of 2021 Class II and III to determine 

the water quality in Jatigede Reservoir, its designation in the 

field of fisheries. Based on the distribution of phosphate 

concentration, the fertility level of Jatigede Reservoir waters 

can be described with the Regulation of the Minister of the 

Environment Number 28 of 2009. To produce the distribution 

patterns of phosphate concentration and abundance of 

phytoplankton in the Jatigede Reservoir, ArcGIS 10.3 was 

used. 

 

4. Results and Discussion 

4.1 Physical and Chemistry Parameters of Water  

In general, the water quality in Jatigede Reservoir is based on 

physical parameters (temperature) and chemical parameters 

(dissolved oxygen, pH, Nitrate, and Phosphate) and has met 

the quality standards of Government Regulation Number 22 

of 2021 Class II and III.  

The result of temperature measurement in the Jatigede 

Reservoir conducted in situ ranged from 26,6-29,7oC. The 

water temperature in the range of 20-30oC was suitable for the 

growth of aquatic biota [11]. Temperature measurements 

carried out at three depths showed that the temperature value 

decreased with increasing water depth. It was influenced by 

the intensity of light entering the waters. The upper layer of 

water has a higher temperature and lower density in the lower 

layer because light entering the waters is absorbed and turned 

into heat energy intensively in the upper layer [12].  

The degree of acidity (pH) in the Jatigede Reservoir ranges 

from 6,6-8,7. Based on Government Regulation Number 22 of 

2021, the pH value in the Jatigede Reservoir has met the class 

II and III quality standards, which is 6-9. The research 

location with the highest pH value was at station 2 (surface 

7,45±0,57; half-compensated depth 7,27±0,46; and 

compensation depth 7,31±0,68). This is because it gets water 

supply from the Cimanuk River, Cimuja River, and Cijajaway 

River, which results in high organic matter and causes the 

activity of decomposers to carry out the decomposition 

process. Higher pH value in the waters is due to the activity of 

decomposers who carry out the decomposition of organic 

matter into organic and inorganic compounds [13].  

Dissolved oxygen concentration during research in Jatigede 

Reservoir ranged from 3 to 6, 7 mg/L. The dissolved oxygen 

concentration at all stations decreased with increasing depth. 

This is because oxygen is used by decomposers to decompose 

organic matter and results in high nutrient content (nitrogen 

and phosphate) in the waters [14]. The vertical distribution of 

dissolved oxygen at all stations in the Jatigede Reservoir 

belongs to the type clinograde. Goldman and Horne [15] divide 

the four types of dissolved oxygen distribution that the type 

clinograde occurs in productive (eutrophic) lakes or reservoirs 

with high nutrient and organic matter content.  

The concentration of nitrate in the waters of Jatigede 

Reservoir ranges from 0,007-0,044 mg/L. Station 2 has the 

highest nitrate concentration at each depth (surface 

0,028±0,008 mg/L; half-compensated depth 0,026±0,007 

mg/L; and compensation depth 0,028±0,008 mg/L), and the 

highest concentration of nitrate at half-compensated depth is 

at the station 3 of 0,026±0,005 mg/L. Nutrients cause the 

highest nitrate concentration at station 2 from the Cimanuk 

River, Cimuja River, and Cijajaway River, which carries 

domestic waste and agricultural waste. High concentration in 

stagnant waters (reservoirs and lakes) stems from human 

activities, namely nitrogen fertilizers and human organic 

waste [16].  

 

4.2 Map of Phosphate Distribution  

Based on research conducted in Jatigede Reservoir, phosphate 

concentration ranged from 0,054-0,137 mg/L. In general, the 

phosphate concentration in the waters of the Jatigede 

Reservoir has met the quality standard of Government 

Regulation Number 22 0f 2021 class III, which is 0,03-0,1 

mg/L. According to the Regulation of the Minister of the 

Environment No. 28 of 2009, classify fertility levels based on 

phosphate concentration into four, namely <0,01 mg/L 

oligotrophic waters, 0,02-0,3 mesotrophic waters, 0,04-0,1 

mg/L eutrophic waters, and 0,1 mg/L hypertrophic water. 

Based on the Regulation of the Minister of Environment 

Number 28 of 2009, in general, the waters of the Jatigede 

Reservoir are included in the eutrophic fertility level. 
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Fig 2: Distribution Map of Surface Phosphate Concentration 

 

The result of data processing on the distribution of surface 

phosphate concentrations is shown in Figure 2. Station 1 has a 

dark blue color, indicating that the phosphate concentration at 

that location is high, namely 0,095-0,096 mg/L. The 

phosphate concentration is shown in light blue at station 4 of 

0,090-0,091 mg/L. The high concentration of phosphate at 

station 1 is caused by the flow of water that enters the water 

body and originates from the Cimanuk River, Cialing River, 

and Cibuntu River and carries domestic and agricultural 

waste. The higher concentration of phosphate in stagnant 

waters such as lakes or reservoirs can be caused by the flow 

of rivers that empties these waters [17]. The high concentration 

of phosphate in the waters will impact the explosive growth of 

phytoplankton (blooming), which will result in a lack of light 

penetration into the waters and the availability of dissolved 

oxygen decreases [18]. 
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Fig 3: Distribution Map of Phosphate Concentration at Half-Compensation Depth 

 

Fig. 3 is a map of the distribution of phosphate concentrations 

at half-compensated depth, illustrating that the highest 

phosphate concentration is shown in dark blue and the lowest 

phosphate concentration is in light blue. Station 2 is the 

research location with the highest phosphate concentration of 

0,104-0,106 mg/L and the lowest concentration is at station 6 

of 0,091-0,093 mg/L. The highest phosphate concentration at 

station 2 is due to household and agricultural activities around 

rivers and reservoirs. Station 2 gets its water supply from the 

Cimanuk River, Cimuja River, and Cijajaway River. In the 

watershed, there are settlements and agricultural activities that 

cause waste to enter the waters of the Jatigede Reservoir. The 

presence of phosphate in nature comes from natural 

processes, but phosphate concentration will increase due to 

agricultural activities that use fertilizers and contain high 

phosphate [19]. The fertilizers used are not entirely absorbed 

by the plants, but the residue will be carried through rivers 

and into water bodies of lake reservoirs [20]. 
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Fig 4: Distribution Map of Phosphate Concentration at Compensation Depth 

 

The distribution of phosphate concentration at compensation 

depth (Fig. 4) shows that station 5 has the highest 

concentration of 0,101-0,103 mg/L, shown in dark blue. The 

lowest concentration of phosphate is found at station 3, which 

is 0,091-0,093 mg/L. The highest concentration of phosphate 

at station 5 is that the organic matter that settles at the bottom 

of the waters will decompose and produce phosphate. In 

addition, station 5 is a research location that represents a 

flooded zone and is close to the outlets. The high 

concentration of phosphate in waters close to the outlet zone 

is since at the location of these waters, and there are water 

inputs from various reservoir water flows so that there are 

indications of the accumulation of organic and inorganic 

material [21].  

 

5. Conclusion 

The distribution of phosphate concentration in Jatigede 

Reservoir ranges from 0,054-0,137 mg/L. In general, 

phosphate concentration in the Jatigede Reservoir has met the 

quality standard requirements of Government Regulation 

Number 22 of 2021 class III, which is 0,03-0,1 mg/L. The 

fertility level of Jatigede Reservoir is classified as Eutrophic 

fertility level according to the Regulation of the Minister of 

the Environment Number 28 of 2009, which is <0,1 mg/L.  
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