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The Ciujung River has been polluted, and its load-carrying 

capacity has decreased. Several parameters that exceed water 

quality standards are BOD, COD, DO, TDS, temperature, and 

pH. One of the methods that can be used to reduce pollution 

in Ciujung River water is phytoremediation. 

Phytoremediation, namely cleaning, eliminating, and 

reducing toxicity in polluted land or water with 

photosynthetic plant mediators. This study aims to improve 

the water quality of the Ciujung River using the 

phytoremediation method using plants from the Poaceae 

family, namely Panicum sp.. This study used static 

phytoremediation techniques with plant variations of 300 gr 

(P1), 500 gr (P2), and 700 gr (P3) in 5 liters of Ciujung River 

water samples for 30 days. The results showed that for the 

mass variation of 300 grams (P1), there was an increase in pH 

from 6-8, an increase in TDS from 97-322.5 ppm, and a 

decrease in temperature from 29-25.3°C. In the 500 gr mass 

variation (P2), there was an increase in pH from 6-8, an 

increase in TDS from 97-460 ppm, and a temperature from 

29-25.4°C. In the 700 gr mass variation (P3), there was an 

increase in pH from 6-8, an increase in TDS from 97-461 

ppm, and a decrease in temperature from 29-25.6°C. And 

there was a decrease in BOD from 15.6 mg/l – 1.2 mg/l, COD 

from 33.2 mg/l – 10.3 mg/l, and an increase in DO from 3.7 

mg/l – 15.7 mg /l. 
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Introduction 

The Ciujung River is one of the largest rivers in Banten Province which has an area of 

±4,170.85 km² and a length of 147.2 km1. The Ciujung River is a very important source of water 

utilization for the local community. Not only that but also in industrial, domestic, agricultural, 

and fishery activities. 

As with other rivers in Indonesia, the Ciujung River is one of the rivers that has problems 

such as a decrease in water quality or pollution in the river water and a decrease in water 
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discharge during the dry season. At present, the status of the Ciujung River is moderate to 

severe and there has been a decrease in the carrying capacity of organic pollution loads from 

upstream to downstream. This causes the river to be unable to reduce industrial waste disposal 

so that the water becomes black and the smell is quite pungent. Pollution of the Ciujung River 

water caused by industrial waste will have an impact on decreasing water quality and affecting 

the economic, social, and environmental sectors which can harm the local community. Many 

industrial activities and human activities result in the release of heavy metal waste into the 

environment. This condition can cause disruption, and damage, and is also very dangerous for 

living things that depend on water. Not only industrial waste can cause a decrease in water 

quality but also caused household waste, both liquid waste and solid waste2. 

Parameters that are often used to see pollution in rivers can be determined by looking at 

the size of the BOD (Biological Oxygen Demand) value. If the BOD value is higher, the river 

water will be more polluted and vice versa. The other parameters are COD (Chemical Oxygen 

Demand), temperature, DO (Dissolved Oxygen), pH, and heavy metal content. The results of 

parameter studies that have been carried out on the water quality of the Ciujung River, namely 

the downstream area, show an average BOD of 15.6 mg/l and COD of 33.2 mg/l 1. Industrial 

areas have temperatures of 28°-30°C, DO (3.7-7.8 mg/l), and pH (6.6-7.5)3. This value is the 

value above the quality standard set by the government. From the results of the parameter 

research, waste treatment must be carried out to minimize the potential for pollution of the 

Ciujung River. One of the methods that can be used to treat waste is phytoremediation. 

Phytoremediation is a method of improving the land by binding to compounds and 

absorbing to reduce the concentration or toxicity of chemical compounds as an effort to restore 

natural conditions that are environmentally friendly, effective, and require low costs compared 

to other treatments4. Phytoremediation techniques are also interpreted as technologies for 

removing, cleaning, or reducing pollutant substances in the soil or water using one of the 

photosynthetic plants5. Phytoremediation aims to restore the water conditions of the Ciujung 

River which are environmentally friendly by using plants selected to grow certain pollutants 

and reducing their chemical content or compounds. One way to fix this is by using plants from 

the Poaceae family. 

The Poaceae family is the fourth-largest family of flowering plants in the world with 11,000 

species and 800 genera6. Spread almost all over the world and mostly in the tropics. The 

Poaceae family is useful as an erosion barrier and can bind the soil and hold water-borne 

sediment and silt. In addition, it can grow easily and is resistant to drought and waterlogging7, 

An example of a plant from this family is Panicum sp.. 

Panicum sp.. or Bengal grass is a type of large grass that can be found in Indonesia’s moist 

places and is a plant that can be applied in phytoremediation. Bayombong and Bengal grass are 

also Banten local plants. Panicum sp. can reduce water pollution and can be a wastewater 

biofilter with high cleaning efficiency8. 

Therefore, this research was raised with the title Phytoremediation of Ciujung River Water 

Quality with Local Potential Plant Bioagents of the Poaceae Family. To restore the condition 

of the Ciujung river water so that it is fit for use by the community. Based on the background 

description above, the problem formulation of this research is: How is the water quality in the 

Ciujung River compared to the water quality standard parameters set by the government? Can 

Panicum sp.. improve the water quality of the Ciujung River? 

Method 

The time required for this study was ± three months (July-September) which were located 

at the Biology Laboratory and Chemistry Laboratory at SMA Negeri 1 Ciruas. Tests for TDS, 

Temperature, and pH were carried out at the Bioscience Laboratory of Sultan Ageng Tirtayasa 

University (UNTIRTA) Serang, Banten, and tests for BOD, COD, and DO at the Laboratory 
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for Examination of Fish Diseases and the Environment (LP2IL). The tools to be used in this 

study included 3 storage containers, 12 sample bottles of Ciujung River water in the most 

polluted body (using purposive sampling technique), pH meters, DO meters, TDS meters, 

thermometers, and scales. 

A sampling of Ciujung River water in the most polluted water body area and a sampling 

of Panicum sp.. plants were found in areas around the Ciujung River. Samples will be taken 

from Ciujung River water where in this study the static phytoremediation method is used (the 

phytoremediation water is still or not flowing). Before the sample is phytoremediated, its 

temperature will be measured with a thermometer, pH with a pH meter, DO with a DO meter, 

TDS with a TDS meter, BOD test, and COD test. After that, a 5 liters sample was put into the 

basin where the bayombong was acclimated, then the sample was taken to measure again the 

temperature, pH, DO, BOD, COD, and concentration of Pb metal content after 

phytoremediation on the 1st, 4th, 7th, 14th, 17th, 21st, and the 30th day of phytoremediation 

(Fig 1). Replication of 300 gr, 500 gr, and 700 gr of Panicum sp.. plants was carried out 2 times 

with the formula (n-1)(p-1)≥15. The 300 gram sample is named A1P1 and the repetition sample 

is A2P1, the 500 gram sample is named A2P1 and the repetition is A2P2, the 700 gram sample 

is named A1P3 and the repetition is A2P3. 

 

 
Fig 1. Research flow 

 

Data Processing and Analysis Methods 

A. Test the temperature using a thermometer 

B. Test the pH using a pH meter 

C. DO (Dissolved Oxygen) test using a DO meter 

D. TDS (Total Dissolved Solids) test with a TDS meter 

E. COD (Chemical Oxygen Demand) Test 

F. BOD (Biological Oxygen Demand) Test 

The values obtained were seen before and after treatment, whether temperature, pH, DO, BOD, 

COD, and TDS showed normal values. 

Results and Discussion 

The water sample used for phytoremediation is using a sample of Ciujung River water in 

the most polluted part of the polluted body with the initial parameter conditions before getting 

treatment showing an average. The results of parameter studies that have been carried out on 

Taking the roots of Panicum sp. and part of the land

Weighed with variants of 300 grams, 500 grams, and 700 
grams

Put into the Ciujung river water 5L

Phytoremediation and temperature, pH, BOD, COD, and DO 
measurements were carried out on days 1, 4, 7, 14, 17, 21, 
and 30, and repeated samples were repeated twice
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the water quality of the Ciujung River, namely the most polluted body parts show an average 

temperature (24.5°-29°C), pH (6-8), and TDS (47-592 ppm). Decreased BOD concentration 

from 15.6 mg/l to 1.2 mg/l, decreased COD concentration from 33.2 mg/l to 10.3 mg/l and 

increased DO from 3.7 mg/l to 15.7 mg/l. 

 

Biological Oxygen Demand (BOD) 

Biological Oxygen Demand (BOD) is a parameter that shows the amount of dissolved 

oxygen needed by microorganisms to decompose or break down the organic matter it contains9. 

BOD shows the fraction that is ready to decompose from organic matter in water, besides that 

the BOD level in a river can be identified as a parameter of water pollution, where the higher 

the BOD, the more polluted the river water10-13. 

 

 
Fig 2. BOD concentration levels in Ciujung River water 

 

The BOD parameter was tested 3 times, namely testing on day 0, 9th and 30th day after 

water sampling. From the Fig 2 it can be seen that the concentration of BOD has decreased 

significantly. On day 0, the BOD concentration was 15.6 mg/l, then decreased on day 9 to 1.5 

mg/l, and decreased again on day 30, which was 1.2 mg/l. 

The removal of BOD concentrations due to plant activity involves microorganisms that 

can break down organic contaminants in the phytoremediation process, this phase is called 

rhizodegradation. Plant roots will produce exudate which then promotes the growth and 

metabolic activity of microorganisms in the rhizosphere. In addition, the presence of plants can 

increase the amount of dissolved oxygen through the process of photosynthesis so that 

microorganisms can decompose organic contaminants. Removal of BOD can also be caused by 

the process of phytodegradation, in which organic contaminants that pass through the 

rhizosphere are absorbed through the roots and undergo decomposition through metabolic 

processes in plants. The decrease in BOD concentrations can also be due to the 

phytovolatilization process, namely, organic contaminants dissolved or previously broken 

down through rhizodegradation and phytodegradation processes are translocated to parts of the 

leaf, and it could be contaminants that are. The translocation is then volatilized and released 

into the atmosphere through the transpiration process14,15. 

 

4.2 Chemical Oxygen Demand (COD) 
Certain organic materials contained in wastewater are immune to biological degradation 

and are toxic, materials that cannot be degraded biologically will be chemically degraded 

through an oxidation process, the amount of oxygen required to oxidize is known as Chemical 

Oxygen Demand16. COD levels indicate the amount of organic matter in the water13,17. 
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Fig 3. COD concentration levels in Ciujung River water 

 

Based on Fig 3. can be seen that the concentration of COD has decreased significantly. 

On day 0, the COD concentration was 33.2 mg/l, then decreased on day 9 to 31.6 mg/l, and 

decreased again on day 30, namely 10.3 mg/l. COD parameter testing was carried out 3 times, 

namely on the 0th, 9th, and 30th days after sampling. Panicum sp. can reduce COD levels due 

to the absorption of organic matter by the plant. At the roots, organic matter degradation occurs 

aerobically and anaerobically as long as the liquid waste passes through the rhizosphere of the 

plant. Organic matter will be decomposed due to microbial activity, nitrogen will be identified 

if sufficient organic matter is available to be adsorbed by the media and plants18,19. 

 

4.3 Dissolved Oxygen (DO) 

Dissolved Oxygen (DO) is a measure of the need for dissolved oxygen in water, where 

a higher the value of DO in water, indicates the water has good quality. Dissolved oxygen is a 

vital requirement for the survival of organisms in the water. In addition, the ability of water to 

clean up pollution is also determined by the amount of dissolved oxygen in the water20,21. 

 

 
Fig 4. Dissolved Oxygen concentration levels in Ciujung River water 

Based on Fig 4. can be seen that the DO concentration decreased significantly. On day 

0, the DO concentration was 3.7 mg/l, then decreased on day 9 to 6.5 mg/l, and decreased again 

on day 30, namely 15.7 mg/l. The increase in DO concentration is because during 

photosynthesis, carbon dioxide is reduced to carbohydrates, and the air is dehydrogenated into 

oxygen so oxygen levels can increase. Because the lack of photosynthesis causes a loss of 

dissolved oxygen which is released into the water by plants22. 
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4.4 Total Dissolved Solids (TDS) 

Total Dissolved Solids (TDS) is a parameter used to determine solid particles or 

substances dissolved in water, both organic and inorganic23. The high TDS value shows a 

negative relationship with several parameters of the aquatic environment it can increase the 

toxicity of the organisms in it24. 

Table 1. Measurement of Total Dissolved Solids (TDS) (ppm) 

Sample 
Period of phytoremediation  

Day 0 Day 1 Day 4 Day 7 Day 10 Day 14 Day 17 Day 21 Day 30 

A1P1 97 51 134 234 304 324 324 352 311 

A1P2 97 51 168 431 580 592 591 612 527 

A1P3 97 47 166 276 437 482 458 478 432 

A2P1 97 50 118 328 303 316 260 359 334 

A2P2 97 51 157 238 323 348 353 384 393 

A2P3 97 51 182 309 418 445 447 485 490 

 

Based on Table 1. the result data obtained from day 0 to day 30 the average TDS value 

in the Ciujung River water sample has increased. At P1 it has an average TDS value of (100-

322.5ppm), at P2 it is (100-460ppm), and at P3 it is (100-461ppm). This shows that the solid 

content contained in the water is increasing. The increase in TDS is because a lot of dissolved 

substances precipitate, making the TDS rise. The sediment is in the form of impurities that 

cause pollution. By settling these impurities, it means that the water has been separated from 

the impurities that cause pollution so that the sediment water is used for other purposes25. 

 

4.5 Temperature 

Temperature is a natural indicator in water that can affect the level of dissolved oxygen 

concentration and the rate of chemical reaction rates. Temperature is very influential on the 

balance of ecosystems in water, water with a good temperature is characterized by the number 

of living things that live in it26. 

Table 2. Temperature measurement 

Sample 
Period of phytoremediation 

Day 0 Day 1 Day 4 Day 7 Day 10 Day 14 Day 17 Day 21 Day 30 

A1PI 29°C 26°C 26°C 25°C 26°C 26°C 29°C 25°C 25°C 

A1P2 29°C 26°C 26°C 25°C 25°C 25°C 29°C 25°C 25.3°C 

A1P3 29°C 26°C 25°C 24.7°C 26°C 25°C 28°C 25°C 25.6°C 

A2P1 29°C 27°C 26°C 25°C 25°C 25°C 29°C 24.7°C 25.6°C 

A2P2 29°C 26°C 26°C 25°C 26°C 25°C 29°C 24.7°C 25.5°C 

A2P3 29°C 26°C 26°C 25°C 26°C 25°C 29°C 24.5°C 25.6°C 

 

Based on Table 2, it can be seen that the temperature of the Ciujung River water sample 

has decreased and increased quite clearly. The initial situation on day 0, namely before the 

treatment of Ciujung River water samples with a temperature of 29°C, reduced in samples P1, 

P2, and P3 on the 1st day of phytoremediation to 26°C. Then, the temperature fluctuated from 

the 4th to the 14th day; that is, it increased and decreased, although not much. On the 17th day, 

the temperature increased quite drastically, where the temperature in samples P1 and P2 

returned to the initial temperature before the treatment was given, while in sample P3, the 

temperature was 28.5°C. Even though the temperature has decreased and increased, the average 

temperature of the Ciujung River water sample on the 30th day is in accordance with the water 
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quality standards set by the government; by including the Ciujung River water sample, it can 

still support life in the waters. 

 

4.6 pH 

pH (pouvoir hydrogen) is a parameter that indicates the concentration of hydrogen ions 

in water. The degree of alkalinity and acidity can be known from the pH. In addition, pH affects 

the toxicity of chemical compounds27-29. 

Table 3. pH Measurement 

Sample 
Period of phytoremediation 

Day 0 Day 1 Day 4 Day 7 Day 10 Day 14 Day 17 Day 21 Day 30 

A1P1 6 6 7 8 7 8 8 8 8 

A1P2 6 6 7 7 7 8 8 8 8 

A1P3 6 6 7 7 7 8 8 8 8 

A2P1 6 6 7 8 8 8 8 8 8 

A2P2 6 6 7 8 8 8 8 8 8 

A2P3 6 6 7 8 8 8 8 8 8 

 

Based on Table 3, the relationship between pH and length of phytoremediation 

increased pH on day four and day seven towards normal. The biochemical activity of 

microorganisms found in water and plant roots causes an increase and decrease in pH5,30. Before 

the treatment was given to the Ciujung River water sample, namely day 0 with a pH of 6. After 

giving treatment to the three variations of the water sample by adding the Panicum sp. plant, 

the pH on the 1st day was still a pH 6, and on the 4th day until the 30th day the pH increased 

by 8. Even though on the 10th day the pH decreased, it can be seen that the Panicum sp. plant 

greatly influenced the pH content in the Ciujung River water samples. To prevent the corrosion 

of water distribution networks and the dissolution of heavy metals, water should be neither 

acidic nor alkaline. The recommended pH for clean water quality is 6.5-8.531. 

Conclusion 

Phytoremediation of Ciujung River water with Panicum sp. for 30 days showed that at 

300 gr (P1) mass variation there was an increase in pH from 6-8, an increase in TDS from 97-

322.5 ppm, a decrease in BOD, a decrease in COD, an increase in DO, and a decrease in 

temperature from 29-25.3°C. In the 500 gr mass variation (P2) there was an increase in pH from 

6-8, an increase in TDS from 97-460 ppm, a decrease in BOD, a decrease in COD, an increase 

in DO, and a decrease in temperature from 29-25.4°C. In the mass variation of 700 grams (P3) 

there was an increase in pH from 6-8, an increase in TDS from 97-461 ppm, a decrease in BOD, 

a decrease in COD, an increase in DO, and a decrease in temperature from 29-25.6°C. 
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