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ABSTRACT  

 

Optimal shrimp growth and harvest are greatly influenced by water quality, which is the dominant factor affecting shrimp growth 

and survival. This research aims to analyze the relationship between water quality and phytoplankton abundance. This research uses 

a survey method. Determination of stations and sampling points using the purposive sampling method. The composition of 

phytoplankton found in the waters of vaname shrimp ponds consists of 5 classes with a total of 9 genera, while when it is sunny, the 

number is greater (12 genera). Bacillariophyceae dominate waters when it rains, while Chlorophyceae dominate waters when it is 

sunny. The percentage composition of plankton species was as expected, except for the Cyanophyceae group when it was sunny. 

The genus Rhizosolenia was found, which is thought to be an indicator of eutrophication. The average phytoplankton concentration 

reported from the three sampling stations during rain ranges from 3.06x10^6 to 5.48x10^6 ind/L. Not much different: the bright 

times obtained ranged from 4.03×10^6 to 6.61×10^6 ind/l. Abundance at all sampling points indicates eutrophic waters (>15000). 

Air quality, in general, meets quality standards, except for nitrate and phosphate levels. The temperature and brightness parameters 

show the strongest relationships with plankton delivery. The quality of coastal waters is generally good, except for pH and nitrate 

levels. The PCA results showed differences in abundance between observation stations and between rainy and sunny conditions. 
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INTRODUCTION 

The success of aquaculture is greatly 

influenced by environmental carrying capacity. If 

water quality is poor, the cultured biota will 

experience stress, and their immune systems will 

weaken, making them more susceptible to disease 

(Latuconsina, 2020). Some negative impacts noted 

across several locations indicate that Ammonia, 

nitrate, and phosphate levels that do not meet 

quality standards interfere with growth, as the 

shrimp's physiology is disturbed, and appetite is 

reduced. Mass mortality may occur (p. 3). 

Ammonia is known as the most dominant 

parameter affecting the growth rate and survival of 

shrimp (Junaidi dan Hamzah, 2014) 

With good water quality management in 

intensive cultivation, the value of water quality 

parameters, growth rate and survival rate 

of Litopenaeus vannamei shrimp can be increased 

as reported by Fuady et al. (2013). Therefore, 

Ariadi et al. (2021) explained that water's physical 

and chemical parameters exhibit strong 

correlations. Water quality parameters are 

monitored daily to guide overall pond management 

and prevent negative effects on cultured biota 

(Supomo, 2017). Success in cultivation practices 

depends heavily on effective management of water 

conditions. Water pollution can cause failure in 

aquaculture activities (Rahma et al, 2022). 

The ability of phytoplankton to 

photosynthesize and produce oxygen from these 

activities to support the life of aquatic biota makes 

phytoplankton function as the main indicator of 

aquatic productivity (Dwirastina dan Atminarso, 

2021), besides their sensitive nature and 

differences in tolerance between species to 

environmental changes further support their role as 

biological indicators (Farinas et al., 2015). 
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Photosynthesis in phytoplankton occurs because 

they contain several types of chlorophyll, such as 

a, b, and c (Arifin, 2009). Several studies show that 

plankton presence in a water body can indicate 

whether the water is eutrophic (Pratama et al., 

2017). The number and type of plankton greatly 

influence water brightness and colour (Renitasari et 

al., 2021). In addition, some types of 

phytoplankton, such as diatoms and green algae, 

can effectively inhibit the growth and spread 

of Vibrio sp. (Lio-Po et al, 2005). However, in 

other studies, Ramili et al. (2023) reported that 

Rhizosolenia has the potential to cause Harmful 

Algal Blooms (HABs) (p. 4). This means that 

monitoring phytoplankton composition and the 

succession of dominant species is key to managing 

aquaculture systems. This research aims to analyze 

the abundance and composition of phytoplankton 

found in ponds and their relationship to water 

quality. 

 

MATERIALS AND METHODS 

Time and Place of Research 

The research was conducted from November 

2022 to August 2023 in an intensive vannamei 

shrimp pond at PT. Tanjung Cipta Pratama, 

Buduhan Village, Suboh District, Situbondo 

Regency, East Java. Plankton identification and 

water quality analysis were carried out ex situ at the 

Situbondo Feed and Care Indonesia Laboratory. 

 

Tools and Materials 

The tools used include: sample bottles, 

haemocytometer, microscope, object glass, 

dropper pipette, thermometer, Ph meter, hand 

refractometer, Secchi disk, plankton identification 

book, Global Positioning System (GPS), cellphone 

camera, stationery. The research materials include: 

water and plankton samples, Lugol's 1%, test kits 

(Ammonia, nitrate, phosphate), distilled water, and 

tissues. 

 

Method 

The research used a survey method, collecting 

a total of 18 samples (9 during rain and 9 during 

sunny weather) from three stations (1,500 

m2/pond). Determination of stations and sampling 

points used the purposive sampling method. The 

stations were determined based on the colourpond's 

colour and distance from the beach: station 1 

(green; near), station 2 (green; between), and 

station 3 (brown; far). Meanwhile, sampling points 

were established around the Anco Bridge, inlet, and 

outlet stations. The. The aim was to make sampling 

easier and to ensure compliance with standards for 

taking water and waste samples. 

Samples included plankton and water 

collected at the same sampling point, namely, three 

replicates at each station. Plankton and water 

samples were collected simultaneously. Sampling 

during sunny weather was conducted the next day 

after sampling during rain to determine the 

presence or absence of phytoplankton in the water. 

Plankton samples were observed in the laboratory, 

while water samples were observed in situ and ex 

situ. 

Parameters measured in situ included: water 

brightness and temperature. Parameters 

measured ex situ included: pH, salinity, Ammonia, 

nitrate and phosphate (p. 4). Water brightness was 

measured using a Secchi disk; water temperature 

was measured using a DO meter; acidity (pH) was 

measured using a pH meter (p. 4). Salinity was 

measured using a refractometer. Measurement of 

Ammonia, nitrate, and phosphate using a test kit 

was carried out at the CJ Feed and Care Situbondo 

Laboratory. Plankton identification was carried out 

up to the genus level at the Situbondo CJ Feed and 

Care Indonesia Laboratory using a 

haemocytometer on an Olympus CX23 binocular 

microscope with a magnification of around 400x. 

 

Data Analysis 

The calculation of plankton abundance was 

carried out under a microscope using a 

haemocytometer, using the formula (Mansyah et 

al, 2020) as follows: 

 

𝑃𝑙𝑎𝑛𝑘𝑡𝑜𝑛 𝐴𝑏𝑢𝑛𝑑𝑎𝑛𝑐𝑒 =
𝑛 (𝑖𝑛𝑑)

𝑊𝑖𝑑𝑡ℎ 𝑥 𝑑𝑒𝑝𝑡ℎ
 

Eutrophic conditions can be evaluated by 

plankton abundance. According to Landner (1978) 

and Rahmah (2022), phytoplankton abundance can 

be used to categorisecategorize waters into three 

types based on trophic level: Oligotrophic: 0- 2000 

(very low trophic); Mesotrophic: 2000-15000 

(medium trophic); and eutrophic: > 15000 

(eutrophic waters). The observed parameters were 

phytoplankton abundance and composition. Then, 

a descriptive analysis was conducted to compare 

water quality parameters between sampling points 

at the three stations, in accordance with the 

Regulation of the Minister of Marine Affairs and 

Fisheries of the Republic of Indonesia No. 

75/Permen-Kp/2016. Descriptive data analysis in 

the form of Tables and Graphs to compare water 

quality parameters between sampling points from 

the three stations with water quality standards 
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referring to the Regulation of the Minister of 

Marine Affairs and Fisheries of the Republic of 

Indonesia No.75/Permen-Kp/2016. 

Principal Component and Cluster Analysis 

Visualisation: The visualization relationship 

between water quality and phytoplankton 

abundance can be visualised using Principal 

Component Analysis (PCA). This analysis is often 

used to identify and eliminate measurement errors 

in environmental monitoring data. This analysis 

can show patterns of the relationship between water 

quality and phytoplankton abundance. In addition, 

cluster analysis is used to classify the proximity of 

phytoplankton abundance characteristics 

influenced by water quality. Several sampling 

points can be classified based on water quality and 

phytoplankton abundance. This analysis also 

facilitates the identification of water quality 

patterns at each sampling point. 

 

RESULT AND DISCUSSION 

Results 

The results of the comparison of the 

composition of phytoplankton species during rainy 

conditions and sunny conditions are shown in 

Figure 1, which shows that there are different 

compositions of phytoplankton species at the 3 

observation stations between rainy and sunny 

conditions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For the average abundance of 

phytoplankton between observation stations during 

rainy conditions and sunny conditions, as shown in 

Figure 2 above.  From figure 2 compares the 

average phytoplankton abundance between 

observation stations under rainy and sunny 

conditions, revealing differences. The highest 

average abundance was in sunny conditions, and 

the highest abundance was also found at the Outlet 

station. This condition is strongly related to 

fluctuations in water quality parameters, both 

between observation stations and between rainy 

and sunny conditions.  The water quality 

parameters observed at the observation stations 

during rain and sunny weather are shown in Table 

1. 

 

Table 1. Water quality parameters in vannamei shrimp culture ponds. 
 

Parametre 

Standar

d 

Anco Inlet Outlet 

Rainy Sunny Rainy Sunny Rainy Sunny 

Temperature 

(°C) 
24 - 29 27.23±0.1 28.53±0.2 27.17±0.1 28.47±0.2 27.30±0.1 28.60±0.2 

Transparency (cm) 30 - 40 
  

58.3±5.7* 
73.3±7.6* 58.3±5.7* 70.0±8.6* 63.3±5.7* 73.3±5.7* 

pH 7,5 - 8,5 7.73±0.06 7.77±0.12 8.00±0.1 7.70±0.1 7.70±0.1 7.73±0.06 

Salinity (ppt) 15 - 25 16±2.65 16±3.61 15±2.65 16±2.65 15±2.65 16±2.65 

Amonia (ppm) < 0.1 0.02±0.02 0.06±0.03 0.03±0.02 0.05±0.2 0.03±0.01 0.01±0.37 

Nitrat (ppm) < 20 54±0* 63±25* 53±14.43* 54±0* 55±0* 67±14.43* 

Fosfat (ppm) 0.05 1.08±0.4* 1.50±0.6* 1.42±0.6* 1.67±0.6* 1.37±0.8* 2.33±0.6* 

*Note: ) Does not meet the Quality Standards of PERMEN-KP NO 75 of 2016. 

Figure 1. Comparison of Phytoplankton Species 

Composition during rain (A) and during sunny 

weather (B). 
 

Figure 2. Average of Phytoplankton Abundance 

between stations in rainy and sunny conditions 
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Table 1 shows variations in water quality 

parameters between observation stations and 

between rainy and sunny conditions. This 

phenomenon will certainly affect the abundance of 

the observed phytoplankton community. The 

results of the correlation analysis between 

phytoplankton abundance and water quality 

parameters are shown in Table 2. 

 

Table 2. Correlation analysis of plankton abundance with water quality 

Water Quality Parameter Corelation ttes Correlation type 

Temperature (ºC) 0.577 0.230 Medium 

Transparency (Cd) 0.718 0.108 Strong 

pH  -0.587 0.221 Medium 

Salinity (ppt) 0.397 0.436 Low 

Amonia (ppm) 0.511 0.301 Medium 

Nitrat (ppm) -0.836 0.038 Strong 

Fosfat (ppm) 0.474 0.342 Medium 

 

Table 2 shows a strong positive correlation 

between brightness and plankton abundance, and 

there is a strong negative correlation between 

nitrate concentration and phytoplankton 

abundance. For further details regarding the 

relationship between water quality and 

phytoplankton abundance, it is presented in the 

form of a dendrogram and relationship graphs as 

shown in Figure 3." 

 

 

(a)                           (b) 

Figure 3. PCA Biplot (a) and Cluster (b) of the relationship between phytoplankton abundance and water 

quality parameters 

 

Figure 3 illustrates the relationship pattern 

between water quality and phytoplankton 

abundance. The biplot in Figure 3. a shows two 

weather conditions: Blue (Sunny) and Red (Rainy). 

The overlapping shapes of red and blue indicate a 

similarity in characteristics. The green lines 

represent the parameters used in the analysis. It is 

known that the PD line represents phytoplankton 

abundance, which shows a high value. This is 

evident from the length of the PD line compared to 

other biplot lines. Similarly, the N line (nitrate 

parameter) also has a long line. The PD and N lines 

form a 90° angle, indicating no correlation between 

phytoplankton abundance and nitrate. However, 

the PD line is negatively correlated with the P line 

(phosphate parameter), S line (salinity parameter), 

V line (brightness), and A line (ammonia 

parameter). The negative correlation visualizedin 
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the biplot indicates that lower values of phosphate, 

salinity, brightness, and ammonia are associated 

with higher phytoplankton abundance. 

The cluster dendrogram shows the profile of 

characteristic proximity between water quality and 

phytoplankton abundance across sampling points. 

There are three groups with similar profiles. Group 

1 (blue) shows similarities between station 1 (B6in, 

B6a, B6out) during sunny weather and the outlet of 

station 3 (B9out) during rainy weather. Group 2 

(green) shows similarities between station 1 (B6in, 

B6a, B6out) during rainy weather, station 2 (B7in, 

B7a, B7out) during sunny weather, and station 3 

(B9a, B9out) during sunny weather and (B9a) 

during rainy weather. Group 3 shows similarities 

between station 2 (B7in, B7a, B7out) during rainy 

weather and station 3 (B9in) during both sunny and 

rainy weather. Based on the cluster results above, 

both water quality and phytoplankton abundance at 

stations 1 and 2 (at the inlet, anco, and outlet) differ 

between sunny and rainy weather. Station 3 tends 

to have water quality and phytoplankton abundance 

characteristics similar to those of stations 1 and 2. 

Station 3 is located furthest from the coast. 

 

Discussion 

Phytoplankton Identification and Composition 

Phytoplankton identified during rain 

comprised 5 classes and 9 genera: Chlorophyceae 

(2 genera), Cyanophyceae (1 genus), 

Bacillariophyceae (3 genera), Dinophyceae (1 

genus), and others (2 genera). Meanwhile, during 

sunny weather, the number was higher (12 genera), 

consisting of: Chlorophyceae (2 genera), 

Cyanophyceae (1 genus), Bacillariophyceae (3 

genera), Dinophyceae (1 genus), and others (5 

genera). Results of the phytoplankton species 

composition showed that from the 5 classes at the 

anco, inlet, and outlet sampling points during rain, 

the highest percentage was Bacillariophyceae 

(54.7%), which was also obtained in a previous 

study by Hadi et al. (2016), and the lowest was the 

"others" class (1.3%). Meanwhile, during sunny 

weather, it was dominated by Chlorophyceae 

(45%), as also reported by Arifin (2018). 

The dominance of Chlorophyceae can indicate 

signs of eutrophication in a water body. One 

indicator of eutrophication is a shift in the 

phytoplankton population from initially being 

dominated by the Bacillariophyceae (Diatom) 

group to being dominated by the Chlorophyceae 

group (Nopem et al., 2020). More specifically, the 

highest genus of the Bacillariophyceae group found 

at the anco, inlet, and outlet during rain 

was Rhizosolenia. Meanwhile, during sunny 

weather, it was mostly composed of the 

genus Chlorella. Specific species in each pond are 

influenced by various environmental factors, one 

of which is the physicochemical factors of the 

water, which are found to be high in the water body 

during sunny weather (Table 1). Meanwhile, the 

expected dominance percentage for plankton is 

Chlorophyceae and Bacillariophyceae at 50-90%, 

while Cyanophyta is <10% and Dinoflagellates are 

<5%. The obtained phytoplankton composition 

percentages were higher than those reported by 

Krisiyanto et al. (2021), where the 

Bacillariophyceae class reached 43%, the 

Cyanophyceae class 28%, and the Dinophyceae 

class 29%. 

The groups of phytoplankton found are in 

accordance with the statement by Edhy et al. 

(2003) in their book that there are 5 divisions of 

phytoplankton often found and dominating in 

marine waters or aquaculture ponds, including: 

Chlorophyta, Cyanophyta, Bacillariophyta, 

Dinoflagellata, and Euglenophyta. Cyanophyta 

(Blue-Green Algae, BGA) and Dinoflagellata 

species in aquaculture ponds are not expected to 

dominate, as they can harm the aquatic ecosystem. 

From all the phytoplankton groups found, the 

species composition percentage is still suitable for 

shrimp cultivation, except for the Cyanophyceae 

group during sunny weather at the anco, inlet, and 

outlet, which exceeded cultivation standards with 

the highest percentage at the outlet sampling point, 

at 30% compared to the limit of <10%. According 

to Lodang & Kurnia (2019), Green Algae have a 

high composition due to high nutrients in the water 

body, such as high nitrate (NO3-) content. 

Cyanophyceae were abundant because they are 

cosmopolitan. High levels of the Cyanophyceae 

group were also reported by Widigdo (2013); one 

reason behind the high prevalence of 

Cyanophyceae at stations 3 and 4 is the high 

phosphate concentration in this region. This 

statement is consistent with the phosphate 

concentrations that exceeded water quality 

standards during sunny weather at the anco, inlet, 

and outlet (Table 1). 

Previous research has revealed that the early 

stages of cultivation are usually dominated by 

diatoms and green algae. However, as cultivation 

progresses, Cyanobacteria and Dinoflagellates also 

multiply and gradually begin to become the 

dominant groups (Chen et al., 2018). The presence 

of diatoms and green algae is highly desirable in 

cultivation ponds because they have high 

nutritional value and contribute to water quality 

(Brito et al., 2016), while the presence of 
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Cyanobacteria and Dinoflagellates is not very 

desirable because of their low nutrient content and 

their ability to produce toxins (Perez-Morales et al., 

2017; Sinden & Sinang, 2016). 

 

Phytoplankton Community Abundance 

This study produced average phytoplankton 

abundance values from the three sampling stations 

during rain, ranging from 3.06×10^6 to 5.48×10^6 

ind/L. The abundance is not much different; during 

sunny weather, it ranged from 4.03x106 to 6.61x106 

ind/l, with the highest value at the outlet and the 

lowest at the inlet in both rainy and sunny 

conditions. The abundance calculations at all 

sampling points showed values >15,000 ind/L, 

indicating that the waters are eutrophic. The high 

abundance of phytoplankton in the outlet area is 

because there is a lot of accumulated metabolic 

waste originating from feed residue, shrimp faeces, 

shrimp shells from moulting, dead shrimp, and 

dead plankton, which are the starting materials for 

the formation of nitrogen and phosphate, then 

utilisedutilized by phytoplankton to grow in the 

pond. In addition, the water conditions are 

relatively calm. Calm water conditions provide an 

opportunity for phytoplankton to remain in that 

location for a longer period, allowing them to 

reproduce more effectively and ultimately leading 

to a higher accumulation of phytoplankton there. 

Meanwhile, plankton density in the area around the 

inlet is lower due to natural dilution from regular 

water additions. 

The abundance of phytoplankton in a body of 

water describes the fertility level of those waters. 

In contrast, the phytoplankton composition that 

underlies diversity, evenness, and dominance 

describes the state of the phytoplankton community 

in a body of water (Aryawati et al., 2017). Plankton 

abundance in ponds affects the growth, survival 

rate, biomass, and feed conversion of vannamei 

shrimp (Pratama et al., 2017). Furthermore, the 

phytoplankton community in the shrimp pond 

environment interacts synergistically with bacterial 

populations, which, in turn, help decompose 

organic matter (Budiardi et al., 2007). Oxygen 

supply through the use of paddlewheels and 

blowers in the pond can facilitate the breathing and 

respiration process of plankton (zooplankton and 

phytoplankton), so that it can stimulate the growth 

and development of plankton, which results in 

increased plankton diversity and abundance. 

Nutrient waste from feed residue that settles at the 

bottom of intensive ponds, such as 3 Nutrients 

((NH3, NO2 dan H2SO4) as well as suspended 

solids, can be discharged at any time through the 

central drain to maintain water quality stability in 

good condition; this has an impact on the speed of 

the phytoplankton community in responding to the 

increase in 3 Nutrients which can further increase 

plankton diversity and abundance. 

 

Water Quality Parameters 

Water quality measurements are conducted to 

assess water conditions, as they can affect the 

survival of aquatic biota. In a habitat, physical and 

chemical characteristics support the growth and life 

of the community structure of organisms within it, 

including phytoplankton. The results of the water 

quality parameter observations are shown in Table 

1. Values for temperature, pH, salinity, and 

Ammonia remain within the Quality Standards set 

by Permen-KP No. 75/2016. Meanwhile, values for 

turbidity, nitrate, and phosphate exceed water 

quality standards, making them unsuitable for 

supporting aquaculture, specifically Vannamei 

shrimp. 

Temperature values during rain ranged from 

27.20 to 27.40 °C, and during clear weather from 

28.47 to 28.60 °C, with the highest value at the 

outlet and the lowest at the inlet in both conditions. 

This is relatively similar to the research of Ariadi 

(2021), which reported 26-32 °C; Krisiyanto 

(2021), 27.1-28.5 °C; and 27-30 °C in the research 

of Akbarurrasyid et al. (2022). From the 

measurements obtained, the temperature between 

sampling points did not differ significantly, but it is 

still feasible for the survival of shrimp farming. 

Sidabutar et al. (2019) reported that the factors 

affecting high and low temperatures are sunlight 

and water depth. According to Sahrijannah (2017), 

the optimal temperature range for the growth of 

vaname shrimp is 26-32 °C, and 20-30 °C for the 

survival of plankton (Rahman et al., 2016). 

Temperature plays a crucial role in regulating the 

balance of the aquatic ecosystem. This is evidenced 

by the statement of Supriatna et al. (2020), that 

when the temperature exceeds the optimum limit, 

metabolic activity in the shrimp's body increases 

significantly. On the other hand, when the 

environmental temperature falls below the optimal 

level, shrimp growth tends to slow, and their 

appetite decreases. 

The average brightness values obtained during 

rain ranged from 58.33 to 63.33 cm, while during 

clear weather they ranged from 70 to 73.33 cm. The 

brightness value is higher during clear weather than 

during rain. This is not different from the average 

brightness values reported by Afdilla (2022), 

namely 46 cm, 52 cm, and 55 cm. However, it 

differs from the brightness reported by Krisiyanto 
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(2021), 18-32 cm, and Ariadi (2021), 30-40 cm, 

which are more suitable for the shrimp farming 

process. The level of water clarity in vaname 

shrimp ponds is highly dependent on plankton 

abundance and the number of dissolved particles in 

the water. Low clarity conditions can reduce 

oxygen solubility in the pond, potentially affecting 

environmental conditions for shrimp growth. 

According to Supangat (2000), the penetration of 

light into pond water increases with increasing light 

intensity, creating conditions of high brightness. In 

addition, the level of brightness is also influenced 

by the age of the young shrimp, because at this 

stage, feed consumption by shrimp is relatively 

low. Hence, faecal waste production is still limited. 

For the pH of the water during rain and clear 

weather, average values were obtained in 

accordance with aquaculture standards, ranging 

between 7.70-8.00 and 7.70-7.77, respectively. 

This is not much different from the research of 

Krisiyanto (2021) at 7.5-8.2 and 7.1-8.1, and from 

the research of Akbarurrasyid et al. (2022), which 

was even higher in Ariadi's (2021) research at 7.5-

8.5. The optimal pH range for vaname shrimp 

farming, according to PERMEN-KP No. 75 of 

2016, is 7.0-8.5. In addition, the ideal pH range for 

supporting phytoplankton life is 6.5-8.0. By 

maintaining water pH within this range, shrimp 

farming can be managed more sustainably, as 

appropriate environmental conditions will support 

shrimp growth and the abundance of 

phytoplankton, which serves as a food source. 

 

Relationship Between Plankton Abundance and 

Water Quality Parameters 

Based on the correlation analysis, temperature 

and brightness show the highest correlation with 

plankton abundance among all water quality 

parameters in the pond. The table shows that the 

relationship between temperature and plankton 

abundance is moderately positive, with a 

correlation coefficient of 0.577. This means that an 

increase in temperature will increase plankton 

abundance. This result is higher than the study by 

Wafi et al. (2021), which reported a correlation 

index of 0.298, indicating a weak relationship 

between temperature and plankton abundance in 

intensive shrimp aquaculture ponds in Tongas, 

Probolinggo. 

According to Nugraha et al. (2010) and 

Latuconsina (2020), an increase in temperature 

increases the metabolic and respiratory rates of 

aquatic organisms, which in turn increases oxygen 

consumption and affects the solubility of dissolved 

oxygen in the water column. In addition to 

affecting shrimp, temperature also affects 

phytoplankton, as they require sunlight for 

photosynthesis. If the temperature is <28°C due to 

frequent cloudy and rainy weather, try to keep the 

water not too deep, and if the temperature is >33°C, 

operate the paddlewheels at maximum capacity 

(Amri Khairul, 2008). According to Sahrijanna and 

Septiningsih (2017), the ideal temperature range 

for vannamei shrimp growth is 26°C to 32°C. 

According to Supriatna et al. (2020), when the 

temperature exceeds the optimal level, metabolism 

in the shrimp's body will increase. However, when 

environmental temperatures are below optimal 

levels, shrimp growth will decrease because their 

appetite also declines. Latuconsina (2020) added 

that if a drastic temperature change occurs, the fish 

will die or their growth will be stunted; the same 

applies to other organisms living within. 

The relationship between brightness and 

phytoplankton abundance is classified as strong. 

This means that the higher the light intensity or 

brightness in the water, the greater the abundance 

of phytoplankton will be. This is in line with the 

report by Noverita et al. (2019), which found that 

the brightness value shows a very strong positive 

correlation with phytoplankton abundance. High 

primary productivity of phytoplankton is closely 

related to the amount of sunlight reaching the 

water, which serves as the energy source for 

photosynthesis. This is supported by the statement 

of Dimenta et al. (2020) that the positive 

correlation between water brightness and 

phytoplankton abundance occurs because 

phytoplankton are highly dependent on sunlight for 

photosynthesis. When water is low in brightness, 

sunlight has difficulty penetrating the water, which 

inhibits phytoplankton's ability to 

photosynthesisephotosynthesize effectively. 

According to Boyd (1991), the ideal brightness 

level for shrimp aquaculture is usually between 35 

and 45 cm. The level of water brightness in 

vannamei shrimp ponds is highly dependent on the 

amount of phytoplankton, zooplankton, and 

particles present in dissolved form in the water. 

The correlation between pH and 

phytoplankton abundance shows a moderate 

negative relationship, meaning that higher pH 

levels are associated with lower phytoplankton 

abundance. In Noverita et al.'s (2019) study, a 

negative correlation of -0.144 was also obtained. 

Phytoplankton abundance will fluctuate in 

response to pH changes, as extreme pH levels can 

disrupt metabolic processes. 
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CONCLUSION 

Phytoplankton found in vannamei shrimp 

pond waters consisted of 5 classes with a total of 9 

genera: Chlorophyceae (2 genera), Cyanophyceae 

(1 genus), Bacillariophyceae (3 genera), 

Dinophyceae (1 genus), and others (2 genera). 

Meanwhile, during sunny weather, the number was 

higher (12 genera), consisting of: Chlorophyceae 

(2 genera), Cyanophyceae (1 genus), 

Bacillariophyceae (3 genera), Dinophyceae (1 

genus), and others (5 genera). During rain, 

Bacillariophyceae (54.7%) dominated the waters, 

while during sunny weather, it was dominated by 

the Chlorophyceae class (45%). The 

genus Rhizosolenia was found, which is suspected 

to be a bio-indicator of eutrophication. The average 

phytoplankton abundance from the three sampling 

stations during rain ranged between 3.06x106 - 

5.48x106 ind/L. There is no significant difference. 

During sunny weather, the abundance ranged 

between 4.03x10^6 and 6.61x10^6 ind/l. 

Abundance at all sampling points indicates 

eutrophic waters (>15,000). Water quality, in 

general, did not differ and met quality standards, 

except for nitrate and phosphate levels. 

Temperature and brightness parameters show the 

highest correlation with plankton abundance 

among the parameters. Brightness and nitrate 

parameters have a strong relationship with 

plankton abundance; while temperature, pH, 

Ammonia, and phosphate have a moderate 

relationship; whereas salinity has a weak 

relationship. Water quality is positively correlated 

except for pH and nitrate. 

 

REFERENCES 

 

Akbarrurayid M, Prajayanti VTF, Nurkamalia I, 

Astiyani WP, Gunawan BI. 2022. 

Hubungan Kualitas Air Dengan Struktur 

Komunitas Plankton Tambak Udang 

Vaname. Jurnal Penelitian Sains. 24(2): 90-

98. 

Afdilla A. 2022. Identifikasi Jenis dan 

Kelimpahan Plankton pada Tambak Intensif 

di PT. Bentala Windu Probolinggo Jawa 

Timur [Skripsi]. Fakultas Pertanian 

Peternakan: Universitas Muhammadiyah 

Malang. 

Agung BM, Piranti ASC. 2017. Relationship 

between Water Quality and Abundance of 

Cyanophyta in Penjalin Reservoir. 

Proceedings of the 1st IBSC: Towards The 

Extended Use Of Basic Science for 

Enhancing Health, Environment, Energy, 

and Biotechnology.  

Andriyani N, Mahdiana A, Hilmi E, Kristen S. 

2020. Hubungan Kelimpahan Plankton 

dengan Kualitas Air Sungai Donan. Omni-

Akuatika Edisi Khusus 3 Kripik SCiFiMaS: 

14 – 20. 

Ariadi H, Wafi A, Musa M, Supriatna S. 2021. 

Keterkaitan hubungan parameter kualitas 

air pada budidaya intensif udang putih 

(Litopenaeus vannamei). Samakia: Jurnal 

Ilmu Perikanan. 12(1): 18–28.  

https://doi.org/10.35316/jsapi.v12i1.781 

Arifin. 2009. Evaluasi Pembelajaran. Jakarta: PT 

Remaja Rosdakarya. 

Arifin NB, Fakhri M, Yuniarti, Hariati AM. 2018. 

Komunitas Fitoplankton Pada Sistem 

Budidaya Intensif Udang Vaname, 

Litopenaeus vannamei di Probolinggo, 

Jawa Timur. Jurnal Ilmiah Perikanan dan 

Kelautan. 10(1): 46-53.  

10.20473/jipk.v10i1.8542 

Aryawati R, Bengen DG, Prartono T, Zulkifli H. 

2017. Abundance of Phytoplankton In The 

Coastal Waters of South Sumatra. Ilmu 

Kelautan. 22(1): 31–39.  

https://doi.org/10.14710/ik.ijms.22.1.31-

39. 

Boyd CE. 1991. Water Quality Management and 

Aeration in Shrimp Farming, Auburn. 

Fisheries and Allied Aquacultures 

Department, Auburn University. 82 p. 

Brito LO, Santos IGS, Abreu JL, Araújo MT, 

Severi W, Gàlvez AO. 2016. Effect of the 

addition of diatoms (Navicula spp.) and 

rotifers (Brachionus plicatilis) on water 

quality and growth of the Litopenaeus 

vannamei postlarvae reared in a biofloc 

system. Aquaculture Research. 47(12): 

3990- 3997.  

https://doi.org/10.1111/are.12849 

Budiardi TN, Gemawaty, Wahjuningrum D. 2007. 

Produksi ikan neon tetra Paracheirodon 

innesi ukuran L pada padat tebar 20, 40 dan 

60 ekor/liter dalam sistem resirkulasi. Jurnal 

Akuakultur Indonesia. 6(2): 211–215. 

Cermeno P, Chouciño P, Fernández-Castro B, 

Vallina SM. 2016. A Selection Effect drives 

Marine Primary Productivity. Frontiers in 

Marine Science. 3: 173.  

10.3389/fmars.2016.00173. CC BY 4.0. 19p. 

Chakravarty MS, Ganesh PRC, Amarnath SS, 

Babu TS. 2016. Spatial variation of water 

quality parameters of shrimp (Litopenaeus 

vannamei) culture ponds at Narsapurapupeta, 

https://doi.org/10.35316/jsapi.v12i1.781
https://doi.org/10.14710/ik.ijms.22.1.31-39
https://doi.org/10.14710/ik.ijms.22.1.31-39
https://doi.org/10.1111/are.12849


 

132 

 

Kajuluru and Kaikavolu villages of East 

Godavari district, Andhra Pradesh. 

International Journal of Fisheries and 

Aquatic Studies. 4(4): 390–395. 

Chen JX, Wei-Bin LI, Chen WZ, Qing-Tao MA, 

Chen KL. 2018. Variation of environmental 

factors and the dominant population 

succession of microalgae planktonic in a 

closed shrimp pond. Hubei Agriculture 

Science. 57(11): 29-31. 

De Lacerda LD, Vaisman AG, Maia LP, Ramos 

SCA, Cunha EM. 2006. Relative importance 

of nitrogen and phosphorus emissions from 

shrimp farming and other anthropogenic 

sources for six estuaries along the NE 

Brazilian coast. Aquaculture. 253: 433-446. 

10.1016/j.aquaculture.2005.09.005. 

Dimenta, Hasper R, Agustina R, Machrizal R, 

Khairul K. 2020. Kualitas Sungai Bilah 

Berdasarkan Biodiversitas Fitoplankton 

Kabupaten Labuhanbatu, Sumatera Utara. 

Jurnal Ilmu Alam dan Lingkungan. 11(2): 

24-33. 

Dwirastina M, Atminarso A. 2021. Evaluation of 

the Conditions of Mamberamo River Water 

with Biomass and Phytoplankton 

Community Approach. Jurnal Ilmia 

Perikanan dan Ilmu Kelautan. 13 (1):38–47. 

10.20473/jipk.v13i1.17565. 

Edhy WA, Pribadi J, Kurniawan. 2003. Plankton 

Di Lingkungan PT. Central Pertiwi Bahari. 

Laboratorium Central Department 

Aquaculture Division PT. Centralpertiwi 

Bahari. 

Farinas TH, Bacher C, Soudant D, Belin C, Barillé 

L. 2015. Assessing phytoplankton 

realisedrealized niches using a French 

national phytoplankton monitoring network. 

Estuarine, Coastal and Shelf Science. 159: 

15-27. 

https://doi.org/10.1016/j.ecss.2015.03.010 

Fuady MF, Supardjo MN, Haeruddin. 2013.  

Pengaruh Pengelolaan Kualitas Air  

Terhadap Tingkat Kelulushidupan dan Laju 

Pertumbuhan Udang Vaname (Litopenaeus 

vannamei) di PT. Indokor Bangun Desa, 

Yogyakarta. Diponegoro Journal Of 

Maquares. 2(4): 155-162. 

Gurning LFP, Nuraini RAT, Suryono. 2020. 

Kelimpahan Fitoplankton Penyebab Harmful 

Algal Bloom di Perairan Desa Bedono, 

Demak. Journal of Marine Research. 9(3): 

251–260.  

Hadi NA, Naqqiuddin MA, Zulkifli SZ, Kamal 

AHM, Omar H, Ismail A. 2016. 

Phytoplankton diversity in the tiger shrimp 

pond in Marlimau, Malacca. Malaysia 

Ecology Seminar. 223–226. 

Ikhsan MK, Rudiyanti S, Ain C. 2020. Hubungan 

antara Nitrat dan Fosfat dengan Kelimpahan 

Fitoplanktondi Waduk Jatibarang Semarang. 

Journal Of Maquares. 9(1): 23–30. 

Junaidi M, Hamzah MS. 2014.   Kualitas Perairan 

dan Dampaknya Terhadap Pertumbuhan Dan 

Sintasan Udang Karang Yang Dipelihara 

Dalam Keramba Jaring Apung Di Teluk 

Ekas, Provinsi Nusa Tenggara Barat. Jurnal 

Ilmu dan Teknologi Kelautan Tropis. 6(2): 

345-354. 

Krisiyanto S, Redjeki S. 2021. Komunitas 

Fitoplankton Dan Kualitas Air Budidaya 

Udang Vannamei di Marine Science Techno 

Park Jepara. Journal of Marine Research. 

10(4): 501-507. 10.14710/jmr.v10i4.31664 

Landner. 1978. Eutrofication of Lakes: Causes, 

Effects, and Means for Control with 

Emphasis on Lake Rehabilitation. World 

Health Organisation. 

Latuconsina H. 2020. Ekologi Perairan Tropis: 

Prinsip Dasar Pengelolaan Sumbder Daya 

Hayati Perairan. Yogyakarta: Gadjah Mada 

University Press. 

Li WK, McLaughlin FA, Lovejoy C, Carmack EC. 

2009. The smallest algae thrive as the Arctic 

Ocean freshens—science. 326:539. 

Lio-Po GD, Leaño EM, Peñaranda MMD, Villa-

Franco AU, Sombito CD, Guanzon Jr NG. 

2005. Anti-luminous Vibrio factors 

associated with the green water grow-out 

culture of the tiger shrimp. Penaeus 

monodon. Aquaculture. 250(1): 1-7. 

Lodang H, Kurnia N. 2019. Distribution and 

abundance of plankton in The Downstream 

of the Jeneberang River. Journal of Physics: 

Conference Series. IOP Publishing. 1244: 1-

8. 10.1088/1742-6596/1244/1/012011 

Machzar AF, Akbar SR, Fitriah H. 2018. 

Implementasi Sistem Monitoring Kualitas 

Air Pada Budidaya Tambak Udang Dan 

Bandeng. Jurnal Pengembangan Teknologi 

Informasi dan Ilmu Komputer. 2(10): 3458-

3465.  

Maslukah L, Wulandari SY, Prasetyawan IB, 

Zainuri M. 2019. Distributions and Fluxes of 

Nitrogen and Phosphorus Nutrients in 

Porewater Sediments in the Estuary of 

Jepara. Journal of Ecological Engineering. 

20(2): 1- 10. 

Menteri Kelautan Dan Perikanan Republik 

Indonesia Nomor 75/Permen-Kp/2016. 

https://doi.org/10.1016/j.ecss.2015.03.010


 

133 

 

Mishbach I, Zainuri M, Widianingsih, 

Kusumaningrum HP, Sugianto DN, Pribadi 

R. 2021. Analisis Nitrat dan Fosfat Terhadap 

Sebaran Fitoplankton Sebagai Bioindikator 

Kesuburan Perairan Muara Sungai Bodri. 

Buletin Oseanografi Marina. 10(1): 88-104. 

Nasution A, Widyarini N, Purwanti F. 2019. 

Analisis Hubungan Kelimpahan 

Fitoplankton Dengan Kandungan Nitrat Dan 

Fosfat Di Perairan Morosari, Demak. 

Management of Aquatic Resources Journal 

(MAQUARES). 8(2): 78–86. 

Nopem IM, Arthana IW, Dewi A. 2020. 

Keterkaitan Tingkat Kesuburan Perairan 

Keramba Jaring Apung dengan Fitoplankton 

di Desa Terunyan, Danau Batur, Bali. 

Current Trends in Aquatic Science. 3(1): 54-

61. 

Noverita D, Takarina, Nurliansyah W, Wardhana. 

2019. Relationship Between Environmental 

Parameters and The Plankton Community of 

the Batuhideung Fishing Grounds, 

Pandeglang, Banten, Indonesia. 

Biodiversitas. 20(1): 171-180.  

10.13057/biodiv/d200120 

Rani N. Adnan IRR. 2016. Hubungan Parameter 

Fisik-Kimia Perairan dengan Kelimpahan 

Plankton di Samudera Hindia Bagian Barat 

Daya. Journal Depik. 5(2): 67–76. 

Nindarwi DD, Rochman AN, Tsany MRN, 

Rachmawati V, Masithah ED. 2019. Study of 

calcium hydroxide (Ca(OH)2) and sodium 

bicarbonate (NaHCO3) treatment on the 

dynamics of pH, COD, N/P Ratio and 

plankton abundance. Journal of Aquaculture 

and Fish Health. 8(2): 72-79 

Nugraha D, Supardjo MN, Subiyanto. 2012. 

Pengaruh Perbedaan Suhu Terhadap 

Perkembangan Embrio, Daya Tetas Telur 

dan Kecepatan Penyerapan Kuning Telur 

Ikan Black Ghost (Apteronotus albifrons) 

Pada Skala Laboratorium. Journal of 

Management of Aquatic Resources. 1(1): 1–

6. 

Paiki K, Kalor JD. 2017. Distribusi Nitrat Dan 

Fosfat Terhadap Kelimpahan Fitoplankton 

Di Peraiaran Pesisir Yapen Timur. Journal of 

Fisheries and Marine Science. 1(2): 1-7. 

Panagiotaras D, Koulougliotis D, Nikolopoulos D, 

Kalarakis AΝ, Yiannopoulos ACH, Pikios K. 

2015. Biogeochemical Cycling of Nutrients 

and Thermodynamic Aspects. Journal of 

Thermodynamics & Catalysis. 6(2): 1–7. 

10.4172/2157-7544.1000144. 

Perez-Morales A, Bnd-Schmidt CJ, Martinez-Diaz 

SF. (2017). Mortality on the zoea stage of the 

Pacific white shrimp Litopenaeus vannamei 

caused by Cochlodinium polykrikoides 

(Dinophyceae) and Chattonella spp. 

(Raphidophyceae). Marine Biology. 164(3): 

1- 10. https://doi.org/10.1007/s00227-017-

3083-3 

Pratama A, Wardiyanto, Supono. 2017. Studi 

Performa Udang Vaname (Litopenaeus 

Vannamei) Yang Dipelihara Dengan Sistem 

Semi Intensif Pada Kondisi Air Tambak 

Dengan Kelimpahan Plankton Yang Berbeda 

Pada Saat Penebaran. e-Jurnal Rekayasa dan 

Teknologi Budidaya Perairan. 6(1): 643-

652. 

Rahmah IF, Laili S, Lisminingsih RD. 2022. 

Analisis Struktur Komunitas Fitoplankton 

Pada Perairan Tambak Udang Vannamei 

(Litopenaeus Vannamei) Di Kecamatan 

Manyar Kabupaten Gresik Jawa Timur. 

Jurnal Ilmiah Sains Alami (Known Nature). 

4(2):49–59. 

Rahman EC, Masyamsir RA. 2016. Kajian 

Variabel Kualitas Air Dan Hubungannya 

Dengan Produktivitas Primer Fitoplankton 

Di Perairan Waduk Darma Jawa Barat. 

Jurnal Perikanan Kelautan. 7(1): 93–102. 

Ramili Y, Umasangaji H, Drakel A. 2023. 

Komposisi dan Kelimpahan Fitoplankton 

Berpotensi Harmful Algal Blooms (HABs) di 

Perairan Pesisir Pulau Ternate, Maluku 

Utara. AGRIKAN-Jurnal Agribisnis 

Perikanan. 16(1): 83–93.  

https://doi.org/10.52046/agrikan.v15i1.83-

93 

Sahrijanna, Andi, Early S. 2017. Variasi Waktu 

Kualitas Air Tambak Budidaya Udang 

Dengan Teknologi Integrated Multitrophic 

Aquaculture (IMTA) di Mamuju Sulawesi 

Barat. Jurnal Ilmu Alam dan Lingkungan. 

8(16): 52-57.  

https://doi.org/10.70561/jal.v8i2.2991 

Sidabutar EA, Sartimbul A, Handayani M. 2019. 

Distribusi Suhu, Salinitas dan Oksigen 

Terlarut Terhadap Kedalaman di Perairan 

Teluk Prigi Kabupaten Trenggalek [Skripsi]. 

Fakultas Perikanan dan Ilmu Kelautan: 

Universitas Brawijaya. 

Sinden A, Sinang SC. 2016. Cyanobacteria in 

aquaculture systems: linking the occurrence, 

abundance, and toxicity with rising 

temperatures. International Jouenal 

Environment Science Technology. 13 (120): 

https://doi.org/10.70561/jal.v8i2.2991


 

134 

 

2855-2862. https://doi.org/10.1007/s13762-

016-1112-2 

Supangat A. 2000. Pengantar Oseanografi. 

Program Studi Oseanografi Fakultas Ilmu 

Kebumian dan Teknologi Mineral Institut 

Teknologi Bandung, Bandung. 26 p. 

Supono. 2017. Teknologi Produksi Udang. Bandar 

Lampung: Cetakan Pribadi. 

Supriatna M, Mahmudi M, Musa, Kusriani. 2020. 

Hubungan pH dengan parameter kualitas air 

pada tambak intensif udang vannamei 

(Litopenaeus vannamei). Journal of 

Fisheries and Marine Research. 4(3): 365 – 

347. 

https://doi.org/10.21776/ub.jfmr.2020.004.0

3.8 

Wafi A, Ariadi H, Muqsith A, Mahmudi M, Fadjar. 

2021. Oxygen Consumption of Litopenaeus 

vannamei in Intensive Ponds Based on the 

Dynamic Modelling System. Journal of 

Aquaculture and Fish Health. 10(1): 17-24. 

10.20473/jafh.v10i1.18102 

Widigdo B. 2013. Bertambak Udang dengan 

Teknologi Biocrete. Jakarta: Penerbit Buku 

Kompas. 

Yunarty KAB, Renitasari DP, Resa. 2022. 

Karakteristik Kualitas Air dan Performa 

Pertumbuhan Budidaya Udang Vaname 

(Litopenaeus vannamei) Pola Intensif. PENA 

Akuatika: Jurnal Ilmiah Perikanan dan 

Kelautan. 21(1): 75-88.  

Zainuri M, Kusumanigrum HP, Sugianto DN, 

Endrawati H, Mishbach I. 2018. Identification 

of Harmful Algal Blooms (HABs) Species 

from Demak Marine Waters. Journal of 

Physics: Conference Series. 1217(1): 1-8.  

10.1088/1742-6596/1217/1/012146 

 

 

https://doi.org/10.21776/ub.jfmr.2020.004.03.8
https://doi.org/10.21776/ub.jfmr.2020.004.03.8

