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ABSTRACT 
	The quality of the Air Bengkulu River has deteriorated due to industrial activities and community activities within the Air Bengkulu watershed, negatively impacting the plankton community structure. This study aims to analyze the plankton community structure and determine the pollution level in the Air Bengkulu River using the saprobic index. The research was conducted in the Air Bengkulu River from January to March 2023. Sampling stations were selected using purposive sampling based on landscape differences. Samples were collected at three stations, with 10 sampling points at each station. Data analysis included plankton abundance, diversity, evenness, dominance, similarity, and saprobic indices. The results showed that 62 species of plankton in the Air Bengkulu River, of which 20 species Bacillariophyceae class, 19 species Chlorophyceae class, 5 species Euglenophyceae class, 6 species Cyanophyceae class, 9 species Monogonanta class, 2 species Hexanauplia class and 1 spesies Maxillopoda. The highest plankton abundance was observed at Station I with 1.322 individuals/liter, followed by Station II with 973.2 individuals/liter, and the lowest at Station III with 811.2 individuals/liter. Diversity was high, evenness was high, and dominance was low at Station I (H’ = 3.109; E = 0.889; D = 0.058), Station II (H’ = 3.13; E = 0.93; D = 0.054), and Station III (H’ = 3.14; E = 0.914; D = 0.055). The similarity index between stations was <50%. Based on the saprobic index, Station I (1.96) indicated very light pollution, Station II (0.63) indicated light pollution, and Station III (0.33) indicated moderate pollution.  
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1. INTRODUCTION






Plankton are microscopic organisms that drift with water currents due to their weak swimming abilities. The presence of plankton serves as a biological indicator of water quality. Biological indicators can be used to assess the pollution level of water bodies affected by industrial or domestic waste, which may lead to a decrease in plankton abundance and diversity. Phytoplankton are the producers for energy flow in the food chain in most aquatic ecosystems and provide information regarding the amount of energy available to support the bioactivity of the system. The dynamics of all aquatic ecosystems are centered around primary productivity to support the various food chains and food webs (Ilham et al., 2020; Vaghela et al., 2023).
One of the rivers in Bengkulu Province is the Air Bengkulu River, which flows through areas with varying landscapes, from the upstream region in Rindu Hati Village, Central Bengkulu Regency, characterized by protected forest and rice fields, to its downstream area in Bengkulu City. Along the river, various landscapes have been altered by human activities, including industrial, plantation, agricultural, and household waste. Industrial waste discharged into the Air Bengkulu River primarily comes from palm oil and rubber industries. With the increase in population and development activities in Bengkulu Province, there has also been an expansion of land for residential areas near the river. These landscape changes and increased human activities have likely led to a decline in the water quality of the Air Bengkulu River.  
Plankton play a crucial role in aquatic ecosystems as a food source for various aquatic organisms. Changes in the function of a water body often result from alterations in the plankton structure and abundance. Plankton are one of the aquatic organisms that can be used as bioindicators of water quality. The water quality can be assessed by the diversity of both phytoplankton and zooplankton species. Polluted waters often result in changes in the plankton community structure, particularly in terms of abundance and species diversity. Changes in species abundance can be used as an indicator of water fertility, reflecting the impact of environmental changes. Plankton biology in aquatic environments is influenced by several environmental parameters, including their physiological characteristics. Aquatic environments consist of biotic and abiotic components that interact with one another. Plankton abundance varies at different levels in response to environmental changes (Evita et al., 2021; Sulastri, 2018).  
Research by Dzikrina et al. (2023) on Plankton Diversity and Its Relationship with River Water Quality around Oil Palm Mills. This research was carried out at 2 observation points, namely the upstream and downstream parts of the Asam-Asam River. Station I, the upstream part, has a surrounding landscape in the form of rice fields and plantations. Station 2 downstream has a landscape of oil palm plants where the river water is drained by palm oil mill waste. There are 9 classes of plankton found, 7 classes of phytoplankton and 2 classes of zooplankton. The highest total phytoplankton abundance was found at station 2 with 146 cells/l, and zooplankton with 6 cells/l, while the diversity index at station I is 1.58 for phytoplankton and 0,86 for zooplankton. The abundance and diversity index at station 2 is higher, indicating that the activity of palm oil mills is characterized by higher phosphate and nitrate parameters compared to station I.
Pertiwi et al., (2024) conducted a study on the Analysis of Plankton Diversity and Abundance in the Way Awi River and its Relationship with Water Quality. This research was conducted at 5 stations from upstream to downstream of the Way Awi River. Station 1 is located upstream, stations 2-4 are in the middle of the river, and station 5 is downstream. Station 1 has a riverside landscape in the form of rice fields and plantations. Stations 2 - 4 are in the central part, which has a residential landscape, a market, and is close to the hospital. Station 5 is the downstream part of the river where a lot of garbage accumulates on the river's body. There are 14 classes of plankton consisting of 35 families and 47 types. The plankton classes include Bacillariophyceae, Bdelloidea, Tubulinea,  Chlorophyceae, Flagellariophyceae, Oligonymenophorea, Treboxiophyceae, Euglenoidea, Conjugatophyceae, Cyanophyceae, Zygnematophyceae Ulvophyceae and Mediophyceae. The overall level of plankton in the Way Awi River has a moderate diversity index of 1.25, which is categorized as moderately polluted.
To date, no research has been conducted to examine plankton diversity in the Air Bengkulu River. Therefore, this study was conducted to determine the plankton community structure in the Air Bengkulu River and assess water quality to provide insights into the river's productivity and pollution status, which could serve as a basis for water management policies in the Air Bengkulu River.



2. material and methods

This research was conducted from January to March 2023 in the Air Bengkulu River. Abiotic factor measurements (COD, BOD, Nitrate, Ammonia, Oil, and Fat) were carried out at the UPTD Environmental Laboratory, Department of Environment. Plankton identification was conducted at the Ecology Laboratory, Building V, Department of Biology, Faculty of Mathematics and Natural Sciences, University of Bengkulu. 

[image: ]
Figure 1. Map of the Air Bengkulu River Flow

2.1 Materials and Equipment
The materials used in this study included river water samples, Lugol's iodine, KI, acetic acid, distilled water, buffer, H2SO4, Mg2SO4, Ca2Cl, FeCl3, microbial culture, phenol, sodium nitroprusside, oxidizing solution, nitrate reagent, label paper, Whatman No. 1 filter paper, and tissue.
The equipment used for sampling included a plankton net No. 25, a measuring tape, sample bottles, Nessler tubes, a Current meter (Flowatch FL-03), binocular microscope (IRMECO IM-910 B), oven (Philip Harris Ltd), thermometer, beakers, dropper pipettes, 1 L Winkler bottles, BOD incubator, scales, Erlenmeyer flasks, funnels, microscope slides, cover slips, spectrophotometer (Spectroquant Pharo 300), spectrophotometer (Hach DR 5000), Water Quality Tester (EZ-9908), DO meters (Lutron DO-5519 and Horiba Hach LAQUA act OM-71), 5L bucket, stopwatch, aluminum foil, iPhone 6S+ camera, and writing tools
2.2 Procedure
Sampling station selection was done using purposive sampling, based on landscape differences. Station I (3° 42'43.3"S, 102° 31'56.8"E) was located upstream in the Air Bengkulu River, in Rindu Hati Village, Central Bengkulu, an area of protected forest and rice fields far from industrial waste discharge. Station II (3° 47'21.6"S, 102° 21'16.2"E) was in Kembang Seri Village, Central Bengkulu, classified as a lowland characterized by rubber and palm oil industries. Station III (3° 46'48.6"S, 102° 17'56.3"E) was downstream, where the river flows into Bengkulu City.
2.3 Data analysis 
2.3.1 	Plankton Abundance (K)
Plankton abundance was calculated using a modification of Sachlan’s formula, as described by Amelia (2012). To obtain the plankton abundance (ind/l) is by the multiplication of the the number of individuals by the volume of water in the sample bottle (ml) and then the value was devided to the multiplication of volume of filtered water (l) by volume of dropper pipette (ml). Based on the calculation, we can obtain the density of plankton diversity.
2.3.2 Diversity Index (H’)
The Shannon-Wiener diversity index (H') was used to analyze plankton diversity (Odum, 1971). This index is calculated using the formula H' = -Σ (Pi log (Pi)), where H' represents the diversity index, S denotes the total number of species found, Pi is the proportion of the i-th species to the total number of individuals (calculated as Pi = ni/N), with ni representing the total number of individuals of the i-th species, and N being the total number of individuals of all species. This index considers both the number of species (richness) and their relative abundances (evenness) to provide a comprehensive measure of community diversity.
2.3.3 Evenness Index (E)

The evenness index (Odum, 1971) was calculated to analyze the number of species by dividing the Shannon-Wiener diversity index (H’) to the log value of number of species (S).
2.3.4	Dominance Index (D)
Species dominance was determined using the formula (Odum, 1971): D = Σ (ni/N) ², where D represents the plankton dominance index. In this formula, ni denotes the number of individuals of the i-th species, and N represents the total number of individuals in the sample.
2.3.5	Similarity Index
The similarity index (IS) was obtained from multyplying by two the number of species common to both sites A and B, then the value was divided to the summation number of species at site A and B which is then multiplied by 100% (Magurran, 1988).

2.3.6 Saprobic Index
The saprobic index was used to determine the pollution status of the water by analyzing the presence of organisms, particularly phytoplankton. This value was obtained by summation the number of species from the Chrysophyta group with a value three times of the Chlorophyta group which was then subtracted by the value of the Euglenophyta group and value of three times the Cyanophyta group. The results of the calculation are then divided by the summation value of the four groups (Dresscher & Mark, 1976)


3. results and discussion


The research findings revealed that the plankton species in the Air Bengkulu River amounted to 62 species, of which 20 species from the Bacillariophyceae class, 19 species from the Chlorophyceae class, 5 species from the Euglenophyceae class, 6 species from the Cyanophyceae class, 9 species from the Monogonanta class, 2 species from the Hexanauplia classand 1 spesies from the Maxillopoda.

Table 1. Presence and Abundance of Plankton in Air Bengkulu River at Each Station
	No.
	Jenis
	Stasiun I
	Stasiun II
	Stasiun III

	Bachillariophyceae

	1.
	Synedra acus
	133,2
	-
	-

	2.
	Synedra ulna
	96
	55,2
	-

	3.
	Synedra sp.
	-
	-
	49,2

	4.
	Cocconeis sp.
	67,2
	-
	34,8

	5.
	Navicula rhycocephala
	98,4
	-
	44,4

	6.
	Navicula sp.
	158,4
	26,4
	33,6

	7.
	Cymbella sp.
	68,4
	-
	12

	8.
	Ephitemia sp.
	26,4
	-
	-

	9.
	Amphora sp.
	10,8
	-
	-

	10.
	Nitzchia hungarica
	-
	-
	19,2

	11.
	Nitzchia sp.
	90
	-
	14,4

	12.
	Gomphonema olivaceum
	37,2
	-
	-

	13.
	Surirela elegans
	38,4
	25,2
	27,6

	14.
	Surirella tenera
	-
	-
	37,2

	15.
	Surirella robusta
	-
	-
	20,4

	16.
	Pinnularia borealis
	19,2
	22,8
	-

	17.
	Pinnularia interrupta
	-
	-
	30

	18.
	Caloneis sp.
	30
	-
	-

	19.
	Stenopterobia sigmatella
	-
	44,4
	13,2

	20.
	Gyrosigma acuminatum
	-
	32,4
	7,2

	Jumlah
	873,6
	206,4
	343,2

	Chlorophyceae

	1.
	Cosmarium quasillus
	49,2
	-
	7,2

	2.
	Cosmarium obsoletum
	15,6
	-
	10,8

	3.
	Cosmarium marginatum
	-
	13,2
	-

	4.
	Closterium moniliferum
	91,2
	-
	-

	5.
	Closterium gracile
	-
	55,2
	3,6

	6.
	Closterium porrectum
	-
	24
	-

	7.
	Closterium setaceum
	-
	43,2
	-

	8.
	Ankistrodesmus falcatus
	18
	-
	-

	9.
	Haematococcus pluvialis
	16,8
	15,6
	-

	10.
	Spirogyra porticalis
	15,6
	-
	-

	11.
	Pediastrum tetras
	25,2
	-
	-

	12.
	Pleurotaenium trabecula
	22,8
	-
	-

	13.
	Eudorina cylindrica
	52,8
	20,4
	-

	14.
	Stigeoclonium helveticum
	10,8
	-
	-

	15.
	Netrium digitus
	25,2
	-
	-

	16.
	Scenedesmus quadricauda
	16,8
	-
	-

	17.
	Staurastrum gladiosum
	-
	8,4
	-

	18.
	Coelastrum cambricum
	-
	25,2
	-

	19.
	Euastrum spinulosum
	-
	-
	25,2

	Jumlah
	360
	205,2
	46,8

	Euglenophyceae

	1.
	Phacus orbicularis
	-
	40,8
	44,4

	2.
	Phacus longicauda
	-
	62,4
	-

	3.
	Phacus chloroplates
	-
	-
	28,8

	4.
	Euglena acus
	-
	57,6
	85,2

	5.
	Euglena oxyuris
	-
	32,4
	-

	Jumlah
	-
	193,2
	158,4

	Cyanophyceae

	1.
	Mycrocystis aeruginosa
	-
	96
	102

	2.
	Ceratium herudinella
	-
	68,4
	39,6

	3.
	Trachelomonas superba
	-
	-
	20,4

	4.
	Trachelomonas hispida
	-
	-
	24

	5.
	Oscilatoria tenuis
	-
	115
	-

	6.
	Anabaena spiroides
	-
	7,2
	-

	Jumlah
	-
	-
	186

	Monogononta

	1.
	Keratella tropica
	10,8
	8,4
	18

	2.
	Polyarthra vulgaris
	10,8
	-
	-

	3.
	Lecane furcata
	9,6
	15,6
	-

	4.
	Lecane lunaris
	3,6
	-
	6

	5.
	Lecane curvicornis
	-
	-
	4,8

	6.
	Lecane bulla
	-
	-
	13,2

	7.
	Notholca  acuminata
	8,4
	-
	-

	8.
	Euchlanis calpidia
	10,8
	10,8
	-

	9.
	Brachionus falcatus
	-
	6
	21,6

	Jumlah
	54
	56,4
	63,6

	Hexanauplia

	1.
	Nauplius cyclops
	13,2
	20,4
	9,6

	2.
	Nauplius diaptomus
	21,6
	4,8
	3,6

	Jumlah
	34,8
	25,2
	13,2

	Maxillopoda
	
	
	

	1.
	Cyclops scutifer
	-
	15,6
	-

	Jumlah
	-
	15,6
	-

	Total Kelimpahan (ind/l)
	1322,4
	973,2
	811,2





The highest total plankton abundance in the upper part of the Air Bengkulu River was 1,322 ind/l, followed by the middle section at 973.2 ind/l, and the lowest in the downstream area at 811.2 ind/l. At Station I, the Bacillariophyceae class had the highest abundance. The presence of organic material from nearby rice fields is suspected to contribute nutrients for plankton growth, particularly Bacillariophyceae. Station I had higher water clarity compared to Stations II and III due to lower TDS and TSS levels (Table 4). Water clarity is crucial as it relates to the photosynthesis process in phytoplankton. Good photosynthesis increases dissolved oxygen levels in the water. The temperature and pH of the water were within optimal ranges, favorable for plankton growth. Ammonia levels at Station I were lower than at Stations II and III, but still met the quality standards.

The industrial and household waste has an impact on increasing the abundance of phytoplankton in the Cyanophyceae and Euglenophyceae classes at stations II and III, while at station I there is no phytoplankton of these classes were found. The species from the class Cyanophyceae with the highest abundance at station II is Oscillatoria tenuis, followed by Mycrocystis aeruginosa at station III. Oscillatoria spp. is a species with cosmopolitan properties and can adapt well to various environmental conditions (Haribowo et al., 2022; Rahma et al., 2020). According to Zaky et al. (2018), Oscillatoria spp. is a phytoplankton that is tolerant of nutrient content in waters, so it is effective in detecting polluted waters. Mycrocystis sp. is a group of phytoplankton that often appear in sewage-polluted waters. According to Chen et al. (2020), Mycrocystis sp. It can bloom and release toxic compounds if the water conditions are bad.
Similar to phytoplankton, zooplankton have the highest abundance at station I. Zooplankton species found at all three stations are Keratella tropica, Nauplius cyclops, and Nauplius diaptomus. The abundance of zooplankton can be influenced by several factors, such as phytoplankton abundance, currents, and the presence of predators. Supported by the statement of Amrizal (2020), the existence of zooplankton in river water will be disturbed due to oil palm liquid waste entering the river. This disrupts the biological balance in the river and adversely affects other organisms due to zooplankton's role in the food chain. This shows that oil palm liquid waste has an impact on decreasing the abundance or density of zooplankton.

The plankton diversity, evenness, and dominance indices of the Air Bengkulu River are presented in Figure 2.

Figure 2. Graph of Plankton Diversity Index (H’), Evenness (E), and Dominance (D)


The graph in Figure 2 shows that the plankton diversity index (H’) ranges from 3.109 to 3.13, with little difference between Station I, Station II, and Station III. According to Wilhm (1975), the plankton diversity can be considered high since the diversity index is H’ > 3. This suggests that the phytoplankton populations are in optimal growth conditions, supported by favorable abiotic factors. Although Station I had the highest number of plankton species, its diversity index was lower than Stations II and III. This is due to certain species having a relatively higher abundance than others, reducing evenness within the community. At station I, the species abundance is higher than at stations II and III, which are from the classes Bacillariophyceae, Chlorophyceae, and Hexanauplia.
The evenness index (E) was highest at Station III (0.914), followed by Station II (0.93) and Station I (0.889). Evenness indices at all stations were relatively high, indicating a balanced distribution of plankton species at each station. According to Pielou (1977), an Evenness index higher than 0.6 signifies a well-distributed community without a dominant species, resulting in equal chances of survival for all species. This suggests that the aquatic environment of the river remains in good condition, with abiotic factors supporting plankton growth. Abiotic factors such as temperature, brightness, pH, and others are essential and interconnected for the plankton's growth, especially phytoplankton in the aquatic ecosystems. These factors affect plankton's ability to photosynthesize, grow, and disperse.
The dominance index of plankton in the Air Bengkulu River ranged from 0.054 to 0.058, indicating a low dominance at all stations, meaning no species was dominant in the river. This low dominance suggests that the abiotic conditions were stable, preventing plankton blooms that could lead to high species dominance. According to Simpson (1949), Dominance index ranging from 0 < D ≤ 0.5 falls within the low dominance category, where no species dominates the community.


Table 2. Similarity Index between Stations in the Air Bengkulu River
	Similarity (%)
	Station I
	Station II
	Station III

	Station I
	100
	
	

	Station II
	35,5
	100
	

	Station III
	34,4
	43,3
	100




The highest similarity index between stations in the Air Bengkulu River was between Station II and Station III, with a similarity of 43.3%. This was followed by Station I and Station II with 35.5% and the lowest similarity between Station I and Station III with 34.4%. According to Jannah & Muchlisin (2012), if the similarity index is below 50%, it indicates a low similarity in plankton communities between stations. Conversely, an index above 50% indicates high similarity between the stations' plankton communities.


Table 3. Saprobic Index at Observation Stations in Bengkulu River
	No.
	Research Station
	Saprobic Index
	Pollution Level
	Saprobic Phase

	1.
	Station I
	1,96
	Very Light       
	Oligo/Mesosaprobik

	2.
	Station II
	0,63
	Light
	Β Meso/Oligosaprobik

	3.
	Station III
	0,33
	Moderate
	β/α Mesosaprobik




The saprobic index based on phytoplankton presence classified Station I as moderately polluted, resulting in higher plankton abundance. Stations II and III were categorized as lightly and moderately polluted, respectively. The lowest saprobic index value was at Station III, Bengkulu City, where various rivers converge. Ilham et al. (2020) noted that lower saprobic index values are often found in urban areas with significant waste disposal. The presence of different plankton species is influenced by several abiotic factors, which were measured and are presented in Table 4.



Table 4. Abiotic Factor Measurements at Bengkulu River Stations
	No.
	Parameter
	Station I
	Station II
	Station III

	1.
	Current Velocity (cm/s)
	30,6 ± 3,98
	15,3 ± 3,37
	13,3 ± 2,36

	2.
	Transparency (cm)
	67,1 ± 4,68
	26,8 ± 2,75
	23,6 ± 3,83

	3.
	Temperature (˚C)
	25,4 ± 0,18
	27,2 ± 0,21
	29,9 ± 0,44

	4.
	pH
	7,29 ± 0,02
	7,05 ± 0,09
	6,15 ± 0,08

	5.
	TDS (mg/l)
	47,7 ± 7,29
	270 ± 11,5
	328 ± 16,8

	6.
	TSS (mg/l)
	5,2 ± 1,6
	20 ± 2,87
	27 ± 6,96

	7.
	DO (mg/l)
	7,09 ± 0,27
	6,09 ± 0,08
	5,95 ± 0,15

	8.
	Ammonia (mg/l)
	0,009 ± 0,001
	0,35 ± 0,015
	0,42 ± 0,109

	9.
	BOD (mg/l)
	1,75 ± 0,13
	2,4 ± 0,12
	3,16 ± 0,26

	10.
	COD (mg/l)
	8,51 ± 0,22
	16 ± 2,57
	18 ± 1,15

	11.
	Nitrate (mg/l)
	0,9 ± 0,02
	8,67 ± 0,42
	9,23 ± 0,48

	12.
	Oil and Grease (µg/l)
	700 ± 0
	1100 ± 0
	1200 ± 0




River currents significantly influence plankton distribution as plankton move with the flow. Measurements showed the highest current speed at Station I (30.6 cm/s), followed by Station II (15.3 cm/s), and the lowest at Station III (13.3 cm/s). The slower currents at Stations II and III contrasted with the moderate flow at Station I. According to Mason (1981), currents of 10-25 cm/s are considered slow, while currents of 25-50 cm/s are moderate. The slower currents at Stations II and III are attributed to sediment buildup, which likely originated from suspended solids and particles in wastewater. River flow affected by waste is generally slower than flow in unaffected areas.
Water clarity indicates the depth to which light can penetrate, essential for phytoplankton photosynthesis. Station I had the highest clarity, with light penetrating to a depth of 67.1 cm, while Station III had the lowest clarity at 23.6 cm. The water at Stations II and III was influenced by inputs from palm oil, rubber industries, coal mining, and household waste, resulting in suspended solids that block light penetration. This can be seen from the level of water clarity at station I is clearer compared to stations II and III, where the water is brownish.
The Air Bengkulu River's water temperature ranged from 25 to 29.9˚C, with the lowest temperature recorded at Station I due to the presence of trees along the riverbanks. Environmental conditions greatly influence water temperature. Pratiwi et al (2015) stated that the optimal temperature for plankton growth in tropical waters is between 25 and 32˚C.
The pH of the Air Bengkulu River ranged from 6.15 to 7.29, indicating normal conditions suitable for phytoplankton growth. According to Soliha et al. (2016), the pH range for phytoplankton to photosynthesize is 6.0 to 8.0, while for zooplankton to develop is around 5.0 to 8.0, and will decrease if the pH is too alkaline or too acidic. The higher pH can interfere with the metabolism of phytoplankton and disturb the photosynthesis process does not run optimally.
The highest TDS level was found at Station III (328 mg/l), followed by Station II (270 mg/l), and the lowest at Station I (47.7 mg/l). The higher TDS at Stations II and III was due to waste discharge into the river. The TDS at station I is lower than at stations II and III because station I is located before the waste stream. According to Wibowo and Rachman (2020), the high TDS measurement results can be influenced by the large number of organic and inorganic compounds which soluble in water and can come from rock weathering and soil runoff.
The highest TSS level was recorded at Station III (27 mg/l). Suspended solids can affect water turbidity and clarity. Sastrawijaya (1991) noted suspended solids typically consist of plankton, silt, organic, and industrial waste. High suspended solid levels can impede photosynthesis by blocking sunlight from reaching the water.
Dissolved oxygen (DO) is crucial for aquatic organisms, including plankton. The DO concentrations in the Air Bengkulu River were 5.2 mg/l at Station I, 6.09 mg/l at Station II, and 5.95 mg/l at Station III. Ekubo & Abowei (2011) stated that DO concentrations are influenced by physical factors such as temperature and atmospheric pressure and biological factors like organism density, where higher densities increase respiration rates.
Ammonia levels were lowest at Station I (0.009 mg/l) and highest at Station III (0.42 mg/l). All stations met the water quality standards set by Bengkulu Province in 2005 (<0.5 mg/l). Ammonia can originate from agricultural urea fertilizers and waste from the palm oil and rubber industry. Effendi (2003) explained that organic material in wastewater decomposes to form ammonia, which can harm aquatic life and cause foul odors.
BOD values at Stations II and III exceeded the water quality standards set by Bengkulu Province in 2005 (2 mg/l), likely due to industrial, mining, and coal waste. Hatta (2014) noted that BOD increases with organic material in the water. Factors such as temperature, plankton density, and microbial activity can influence BOD levels.
COD measurements at Station I were below the water quality standard (10 mg/l), while Stations II and III values exceeded the standard. The low COD value at station I indicates that the waters are still natural or that the influence caused by human activities is still small. This can be seen based on the lack of land use (other than agriculture) for household or industrial activities. According to Harahap et al. (2020), the COD value is a measurement level of pollution by organic matter in waters. At Station I, agricultural activities waste is dumped into the river is still within reasonable limits. Agricultural waste, such as fertilizer and crop residues, can contain nutrients such as nitrogen and phosphorus that plankton need to grow. In small amounts, this waste can increase the productivity of plankton, which is the basis of the aquatic food chain.
Nitrate levels at Station I were much lower than at Stations II and III, influenced by palm oil and rubber industry waste, coal mining, and household waste. Nitrates in water are generally low due to their instability and absorption by macrophytes and other aquatic plants. Sutriadi & Sukristiyonubowo (2013) confirmed that nitrates are absorbed by soil and plants, including macrophytes and phytoplankton.
Oil and grease in water can form a layer that blocks light penetration, disrupting phytoplankton photosynthesis. Additionally, this layer limits oxygen exchange between air and water, affecting aquatic life. Oil and grease levels at Stations II and III exceeded the Bengkulu Province standard (1,000 µg/l).


4. Conclusion


From the research findings, the following conclusions can be drawn, a total of 62 species of plankton in the Air Bengkulu River, of which 20 species from the Bacillariophyceae class, 19 species from the Chlorophyceae class, 5 species from the Euglenophyceae class, 6 species from the Cyanophyceae class, 9 species from the Monogonanta class, 2 species from the Hexanauplia classand 1 spesies from the Maxillopoda. The highest total plankton abundance was in the upstream part of the river (1,322 ind/l), followed by the middle section (973.2 ind/l), and the lowest in the downstream section (811.2 ind/l). 
The abundance of phytoplankton composition is higher than zooplankton, indicating that the ecosystem at the research location is still relatively stable. However, environmental sustainability, especially around the river basin, must be maintained so that the ecosystem remains balanced. The ecosystem around the Air Bengkulu River, from the upstream to downstream sections, should be managed and maintained by the relevant authorities and residents to prevent further pollution.
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