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ABSTRACT 
 

This research aims to determine the level of abundance, diversity, uniformity, and dominance of 
plankton in the waters of Siddo Beach, Barru Regency. The research was carried out at three 
research locations, namely location 1, namely the hatchery location and Siddo Beach Bay; location 
2, namely the location around the pier and mangroves; and location 3, namely the location around 
the community settlement in Toe hamlet, Barru Regency. Plankton in this location needs to be 
researched because there are many environmental forces that can disrupt the existence of 
plankton. Analisis plankton dilaksanakan di Laboratorium Kimia dan Air Politeknik Pertanian Negeri 
Pangkep. Data selanjutnya dianalisis dengan analisis deskriptif. The results showed that the 
abundance of plankton at location 1 was highest for plankton of the Navicula sp type; at location 2, 
the highest was for plankton of the Oscilatoria sp type; and the abundance of plankton at location 3 
was highest for plankton of the type Acartia sp. The average diversity of plankton at the research 
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location is in the range of 0.1526795-0.20716, the uniformity of plankton at the research location is 
in the range 0.06144279-0.10646145, and the dominance of plankton at location 1 is highest in 
Cosconidiscus sp type plankton, location 2 is dominated by Oscilatoria sp type plankton, and 
location 3 is dominated by plankton of the Acartis sp type. Thus, there is no type of plankton that 
has the highest abundance and dominance for all research locations. 
 

   
Keywords: Plankton; abundance; diversity; uniformity; dominance. 
 

1. INTRODUCTION 
 
The sea is a highly diverse environment, with a 
wide range of marine biota, including fish, crabs, 
shellfish, algae, and different microscopic biota 
(Nontji, 2008). Marine ecosystems are a mixture 
of land and sea regimes that form a dynamic 
balance of each component (Thoha and 
Rachman, 2007). The part of the ocean closest 
to land is usually called the coast. Coastal areas 
are areas that are very intensive for human 
activities, such as central government areas, 
residential areas, industry, ports, aquaculture, 
tourism, and others (Dahuri, 2001). This causes 
coastal areas to become potential and vulnerable 
to environmental damage. This damage is 
caused by increasing human activities that 
produce polluting waste, both from industrial 
waste and other human activities (Evita et al., 
2021). Coastal areas have large resource 
potential that can be developed including 
economic and ecological aspects that must be 
managed appropriately and sustainably to 
maintain environmental sustainability (Putri et al., 
2023). Furthermore, the level of fertility of marine 
waters is closely related to the high concentration 
of nutrients in the water column. High nutrient 
availability causes a nutrient enrichment process 
called upwelling. This process stimulates the 
growth of phytoplankton, which plays a very 
important role in marine ecosystems (Tambaru, 
2008). 
 
“Plankton are drifting organisms (animals, plants, 
archaea, or bacteria) that occupy the pelagic 
zone in oceans, seas, or fresh water, can be 
used as bioindicators to determine the primary 
productivity of waters because they act as 
producers” (Rahmatiza et al.,2020), are 
microscopic organisms that have a very 
important role, namely as the basis of life, 
especially in pelagic aquatic life, which is 
classified into two types, namely phytoplankton 
and zooplankton (Novrilianty et al., 2022), 
Because plankton are aquatic animals that float 
and have extremely poor swimming abilities, the 
water currents around them have a significant 
impact on their motions (Silabanet al. 2022). 

Plankton is also a biological component that is 
used to determine changes in water quality that 
are influenced by these conditions (Evita et al., 
2022)as a natural food source for the larvae of 
aquatic creatures. Furthermore, plankton is 
mostly produced by phytoplankton, and the main 
consumers are zooplankton (Odum, 1998), and 
as primary producers, phytoplankton have the 
ability to utilize sunlight as an energy source in 
their life activities, while zooplankton act as 
primary consumers by utilizing energy sources 
produced by primary producer (Anderson et al., 
2010, Gibbs et al, 2020, Odum,2000). The 
presence of plankton in waters can be used as a 
bioindicator for assessing the condition of these 
waters (Kartikasari, 2013). Plankton                     
usually flows with ocean currents. Plankton are 
also usually called biota that live in the                  
pelagic zone and float, drift, or swim very  
quickly, meaning they cannot fight the current 
(Rohmimohtarto, 2005). Plankton is one                            
of the aquatic biota that has a very important 
ecological role in aquatic ecosystems                 
(Salamah et al., 2018). Plankton is                    
divided into two, namely phytoplankton and 
zooplankton. 
  
Phytoplankton are plants that live or float in water 
(Mukayat, 1994). Plankton has a very important 
ecological role in supporting life in waters 
(Pramudji, 2010).  One of the important 
microorganisms that plays a major role as 
primary producers is phytoplankton (Odum, 
1996, Yuliana, 2015). Phytoplankton can 
generally be used as a bioindicator to monitor 
water conditions, pollution, and eutrophication. 
Phytoplankton accounts for approximately half of 
global primary production and is the main 
autotrophic organism in the sea. The 
photosynthesis process that it carries out 
produces oxygen and becomes a source of 
energy for the marine biota food chain 
(Diniariwisan and Rahmadani, 2024). Even 
though they are microscopic in size, their 
abundant amounts can become the basic 
foundation of the food pyramid (Faturohman et 
al., 2016). Phytoplankton are microscopic 
organisms that float in water and are autotrophs 
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or capable of producing organic materials from 
inorganic materials through the process of 
photosynthesis with the help of light (Nybakken, 
1982). Phytoplankton have a role as primary 
producers in aquatic ecosystems (Hutabarat and 
Evans, 1985). About 95% of primary production 
in the sea comes from phytoplankton (Nielsen, 
1975). Enrichment of organic pollutants in waters 
is one of the factors that triggers the                   
growth of phytoplankton, where the input of 
organic materials from anthropogenic               
activities on land will trigger algal blooms 
(Makmur, 2012). 
 
Marine fisheries cultivation is currently starting to 
develop rapidly in line with the decreasing 
number of marine fisheries catches. The marine 
aquaculture sector is expected to become the 
largest supplier of products to the marine and 
fisheries sectors in the future. Efforts to improve 
mariculture activities are increasingly being 
encouraged, including efforts to optimize its other 
roles as a conservation area. In relation to the 
development of mariculture, the existence of 
plankton is very important. Barru waters are a 
coastal area that has the potential for plankton. 
These conditions cause Barru waters to have 
abundant types of aquatic biota ranging from 
fish, shellfish, snails, and others (Nedham and 
Nedham, 1963) To carry out the fish farming 
process, it is necessary to identify the presence 
of plankton in the surrounding waters. 
 

2. MATERIALS AND METHODS  
 
This research was conducted on the coast of 
Siddo Beach, Barru Regency, Indonesia. The 
research was carried out from July to September 
2024. The research was carried out at three 
research locations, namely location 1, namely 
the hatchery location and Siddo Beach Bay; 
location 2, namely the location around the pier 
and mangroves; and location 3, namely the 
location around the community settlement in Toe 
hamlet, Barru Regency. “Plankton analysis was 
carried out at the Chemistry and Water 
Laboratory of the Pangkep State Agricultural 
Polytechnic. This research is descriptive 
observational research. The research began by 
taking 100 L of water at the surface (30 cm) at 
each predetermined research location, then 
filtering the water using a plankton net 25. After 
filtering, the water sample was transferred to a 
Winkler bottle and treated with 1% formalin. The 
water samples were then immediately identified 
for the type and amount of plankton based on the 
plankton identification key book” (Nedham and 

Nedham, 1963). In order to identify plankton, a 1 
ml water sample is taken with a pipette and then 
dropped onto the sedgewick rafter. A 40x10 
magnification microscope was used to make the 
observations (Grace Analytical Lab, 1994). The 
abundance, species diversity, species uniformity, 
and dominance index of the collected plankton 
samples were computed.  
 

2.1 Plankton Abundance 
 
The following formula is used to determine 
plankton abundance (APHA, 1980): 
 

 
 
Where:  
 

N     = Abundance of plankton (ind/l)  
 
Vd   = Volume of filtered water (10 l)  

 
Vt    = Volume of filtered water (30 ml)  

 
Ja   = Receptacle of wide (1000 mm2) 

  
Jb   = Total area of visual field analyzed   
       (100 mm2)  

 
Vs   = Volume of water analyzed (3 ml)  
 
F     = Number of biota found (ind) 

 
2.2 Diversity of Types  
 
The diversity is analyzed using the following 
formula (Mason, 2002): 

 

 
 

 
Where:   

 
H’ = Diversity of types 

 
Pi    = Proportion of the 1st type in the  
          community (ni/N)  

 
ln    = Number of i-th species  

 
N    = The total number of all species 



 
 
 
 

Idris; Asian J. Fish. Aqu. Res., vol. 26, no. 12, pp. 26-38, 2024; Article no.AJFAR.126639 
 
 

 
29 

 

Diversity Index (H) values range between: 
 

0<H1<2,3   = Little diversity  
 

2,3<H1<6,9 = Medium diversity 
  

H1>6,9  = Great diversity  
 

2.3 Uniformity Index  
 

The uniformity index can be calculated using the 
formula Arinardiet al., 1996: 
 

 
 

Where: 
 

e             = Uniformity index  
 

H’            = Diversity index  
 

H’ maks   = ln number of genera (s) for  
                   phytoplankton log2 number  
                   of genera (s) for zooplankton  

 

Criteria According to Krebs, 1978 :  
 

e < 0,4    = Low category 
 

0,4 < e < 0,6 = Medium category  
 

e > 0,6    = High category 
 

2.4 Dominance Index 
 

Meanwhile, the dominance index is analyzed 
using the following formula Odum, 1994: 

    
 
Where 
 

C     = Dominance Index  
 

Ni    = Number of individuals of type i  
 

N     = Total number of individuals 
 

3. RESULTS AND DISCUSSION 
 

3.1 Number of Plankton 
 
Fig. 1 shows that at location 1, the most common 
types of plankton found were Navicula sp with 
26, followed by Tintinopsis sp with 6, 
Chroococcus sp and Nichia sp with 4 each, 
Cosconidiscus sp with 3, and the others, 
respectively each has 1 cell/mL. Fig. 2 shows 
that at location 2, the most common type of 
plankton found was Oscilatoria sp with 20, 
followed by Navicula sp with 16, Nichia sp with 4, 
Cosconidiscus sp with 3, and the others with 1 
cell/ml each. Fig. 3 shows that at location 3, the 
most common type of plankton found was Acartia 
sp with 17, followed by Copepoda sp with 11, 
Navicula sp with 7, Synedra sp with 2, and the 
others with 1 cell/ml each. Figs. 1-3 also shows 
that location 1 and the other locations have the 
highest number of different types of 
phytoplankton. 

 

 
 

Fig. 1. Number of plankton at Location 1 
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Fig. 2. Number of plankton at Location 2 
 

 
 

Fig. 3. Number of plankton at Location 3 
 

3.2 Plankton Abundance 
 
The large number of Bacillariophyceae classes in 
waters is due to their ability to adapt to their 
environment, are cosmopolitan, resistant to 
extreme conditions, and have high reproductive 
power (Odum, 1998). The abundance of plankton 
in a body of water is influenced by several 
environmental parameters and physiological 
characteristics. Plankton abundance will change 
at various levels in response to changes in 
physical, chemical and biological environmental 
conditions (Sahab, 1986).  Fig. 4 shows that the 

abundance of plankton at location 1 is highest in 
plankton of the Navicula sp type, namely 1300 
cel/ml, followed by Oscilatoria sp at 800 cel/ml, 
Tintinopsis sp at 300 cel/ml, Chroococcus sp and 
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150 cel/ml, Tintinopsis sp is 100 cel/ml, and 
plankton types Thalassiothrix sp, Synedra sp, 
Spirulina sp, Melosira sp, Chroococcus sp, and 
Chlorococcum sp are 50 cel/ml each. Fig. 6 
shows that the abundance of plankton at location 
3 is highest in plankton of the Acartia sp type, 
namely 850 cel/ml, followed by plankton of the 
Copepoda sp type, namely 550 cel/ml, Navicula 
sp, namely 350 cel/ml, Synedra sp, namely 100 
cel/ml, and the lowest in the plankton of 
Merismopedia sp, Diatoma sp, and 
Cosconidiscus sp, respectively, was 50                
cel/ml. 
 
“The abundance of plankton in a body of water is 
influenced by several environmental parameters 
and physiological characteristics. The 
composition and abundance of plankton will 
change at various levels in response to changes 
in physical, chemical, and biological 
environmental conditions” (Simarmata, 2012). 
The abundance of plankton in waters is very 
dependent on the nutrient levels and water 
quality conditions of the aquatic environment 
(Wilson, 2018). “Plankton structures will be more 
varied and plentiful in seas with more nutrients, 
and vice versa, plankton abundance will be very 
low in areas with less nutrients” (Monteiro et al., 
2016). This abundance can be an indicator of the 
status of the waters studied (Diniariwisan and 
Rahmadani, 2023). “The abundance of plankton 
will also have an impact on the level of dissolved 
oxygen production in waters during the day” 
(Ariadi et al., 2020). “The type of phytoplankton 
will have a vital impact on the production of 
dissolved oxygen and the distribution of 
community diversity in waters” (Wafi et al., 2021). 
So the presence of plankton and nutrients can be 
used as a limiting factor in the level of aquatic 
productivity (Ariadi et al., 2021). “Primary 
productivity is the amount of organic material 
produced by autotrophic organisms such as 
plankton through the process of photosynthesis 
with the help of sunlight” (Suprabawati et al., 
2019). 
 

3.3 Diversity index 
 
Fig. 7 shows that the average plankton diversity 
at the research location is in the range of 
0.1526795-0.20716, with the highest diversity at 
location 3, namely 0.20716, followed by location 
2, namely 0.15333 and the lowest diversity at 
location 1, namely 0.1526795. The results of 
research (Evitaet al., 2021) show that plankton 
diversity in Sayung Beach waters ranges 
between 1.58 and 2.45, meaning that diversity is 

classified as medium diversity. This value 
describes the stability of the plankton community 
in a fairly stable condition. The plankton 
evenness index value at the research location is 
relatively high (>0.6) or close to 1, which 
indicates that there is no dominant species. A 
moderate diversity index means that there is no 
indication of pollution, especially that caused by 
an excess of certain nutrients (Asiddiqi et al., 
2019). Environmental elements like nitrogen 
availability and phytoplankton's level of 
adaptation can have an impact on diversity and 
dominance indices (Wiyarsih al., 2019)The 
species that inhabit the habitat have a significant 
impact on species diversity, which will impact the 
number attained. Furthermore, low diversity 
values suggest a less diversified group of 
species in these watery settings (Rizal et 
al.,2017). Environmental factors, such as the 
availability of nutrients like phosphate                  
and nitrate and the capacity of each form of 
phytoplankton to adapt to the current 
environment, can have an impact on the diversity 
and dominance index values (Hamunaet al., 
2018). 
 
Mariculture areas are very fertile because they 
are supported by optimal environmental factors 
that allow for the abundance of plankton in this 
area. This situation binds ecological relations 
(Odum,1996). This ecological relationship is one 
of the factors in the emergence of various               
types of fish. These fish can be utilized by 
seaweed farmers to provide added value to 
cultivation activities (Sulma and dan Manoppo, 
2008). 
 

3.4 Uniformity Index  
 
Fig. 8 shows that the plankton uniformity at the 
research location is in the range 0.06144279-
0.10646145, with the highest plankton uniformity 
being at location 3, namely 0.10646145 and the 
lowest at location 1, namely 0.06144279. The 
uniformity index in this study is relatively low. A 
uniformity index that is close to zero tends to 
indicate an unstable community, whereas if it is 
close to a community in a stable state, the 
number of individuals between species is the 
same (Yunita and Isnaini, 2012). According to 
research findings (Halipatulfikri and Utami, 
2020). there were only two categories for each 
station's uniformity index value: medium 
uniformity and high uniformity. The population 
exhibits uniformity when the uniformity index 
value is higher, indicating that the number of 
individuals per species is equal or dispersed 
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uniformly (Pasengo, 1995). The plankton 
uniformity index value in Tlogo Dringo is 
0.4≤E≤0.6, indicating moderate uniformity or 
similar types of aquatic biota in the medium 
category. A moderate uniformity index shows 
that each type of plankton is distributed evenly 
throughout the observation location. This makes 
it possible that there are still species that have 

not been distributed well so that they experience 
pressure that can reduce their survival or, 
conversely, can dominate the waters. It is hoped 
that this condition will continue to change by 
carrying out routine monitoring to determine the 
factors that cause dominance in certain locations 
and minimizing the occurrence of these factors 
(Anggara, 2017). 

 

 
 

Fig. 4. Plankton Abundance Location 1 
 

 
 

Fig. 5. Plankton Abundance Location 2 
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Fig. 6. Plankton Abundance Location 3 
 

 
 

Fig. 7. Plankton Diversity at the Research Location 
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Fig. 8. Plankton Uniformity Index at the Research Location 
 

 
 

Fig. 9. Plankton Dominance at Location 1 
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Fig. 10. Plankton Dominance at Location 2 
 

 
 

Fig. 11. Plankton Dominance at Location 3 
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