Analysis of Plankton Abundance, Diversity, and Dominance along the Siddo Coast in
Barru Regency, Indonesia

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
PoliteknikPertanian Negeri Pangkep. Data selanjutnyadianalisisdengananalisisdeskriptif. The
results showed that the abundance of plankton at location 1 was highest for plankton of the
Naviculasp type; at location 2, the highest was for plankton:of the Oscilatoriasp 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 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 Cosconidiscussp type plankton, location 2 is
dominated by Oscilatoriasp type plankton, and location 3.is dominated by plankton of the
Acartissp type. Thus, there is no type of plankton that has the highest abundance and dominance
for all research locations.
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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 [1]. Marine ecosystems
are a mixture of land and sea regimes that
form a dynamic balance of each component
[2]. 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 [3]. 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 [4]. 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 [5]. 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 [6].

“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” [7], 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 [8]. 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 [9].
Plankton is also a biological component that
is used to determine changes in water
quality that are influenced by these
conditions [4], as a natural food source for
the larvae of aquatic creatures. Furthermore,
plankton is  mostly  produced by
phytoplankton, and the main consumers are
zooplankton [10], 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 [11, 12, 13].
The presence of plankton in waters can be
used as a bioindicator for assessing the
condition of these waters [14]. 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 [15]. Plankton is one of the aquatic
biota that has a very important ecological
role in aquatic ecosystems [16]. Plankton is
divided into two, namely phytoplankton and
zooplankton.

Phytoplankton are plants that live or float in
water [17]. Plankton has-<a very important
ecological rolein supporting life in waters
[18].0ne of«the important microorganisms
that plays.a major role as primary producers
is phytoplankton [19, 20]. 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 [21]. Even though
they are microscopic in size, their abundant
amounts can become the basic foundation of

the food pyramid [22]. Phytoplankton are
microscopic organisms that float in water
and are autotrophs or capable of producing
organic materials from inorganic materials
through the process of photosynthesis with
the help of light [23]. Phytoplankton have a
role as primary producers in aquatic
ecosystems [24]. About 95% of primary
production in the sea ‘comes from
phytoplankton [25]. 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 [26].

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 [27]. 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,



BarruRegency. “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” [28, 29]. 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 [30]. 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 [31]:

Ja vt 1
N=FX---- X === X -----
Jb Vs Vd

Where:

N = Abundance of plankton (ind/l)
Vd = Volume of filtered water (10 I)
Vt = Volume of filtered water (30 ml)
Ja = Receptacle of wide (1000 mm?)
Jb= Total area of visual field analyzed
(100 mm?)

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 [32]:

n

H’ = Y (Pi)In(P1)
t=1

H =

Where:

H = Diversity of types

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

In = Number of i-th species

N = The total number of all species
Diversity Index (H) values range between:
O0<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 [33]:

H’
(CR=ICEEEL TEL T
H’ max
Where:
e = Uniformity index
H’ = Diversity index

H” maks= In number of genera (s) for
phytoplankton log® number

of genera (s) for zooplankton

Criteria According to [34]:

e<04 = 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 [35]:
n

C =Y (mi/N)’
t=1
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
Naviculasp  with 26, followed by
Tintinopsissp with 6, Chroococcussp and
Nichia sp with 4 each, Cosconidiscussp 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
Oscilatoriasp  with 20, followed by



Naviculasp with 16, Nichiasp with 4,
Cosconidiscussp with 3, and the others with
1 cell/ml each. Fig 3 shows that at location

Synedrasp with 2, and the others with 1
cell/ml each. Figure 1-3 also shows that
location 1 and the other locations have the

3, the most common type of plankton found highest number of different types of
was Acartiasp with 17, followed by phytoplankton.
Copepodasp with 11, Naviculasp with 7,
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Fig. 1. Number of plankton at Location 1
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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 [10]. 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 {36]. Fig 4 shows
that the abundance of plankton at location 1
is highest in plankton of the Naviculasp
type, namely 1300 cel/ml, followed by
Oscilatoriasp at 800 cel/ml, Tintinopsissp at
300 cel/ml, Chroococcussp and Nichiasp at
200 cel/ml each, -Cosconidiscussp 150
cel/ml;.. Chlorococcumsp 100 cel/ml, and
Pleurosigmasp, Acartiasp, Microsporasp,
and Eutintinnussp 50 cel/ml each. Fig 5
shows that the abundance of plankton at
location 2is highest in the Oscilatoriasp
type plankton, namely 1000 cel/ml, followed
by the Naviculasp type plankton, namely
800 cel/ml, Nichiasp, namely 200 cel/ml,
Cosconidiscussp, namely 150 cel/ml,
Tintinopsissp is 100 cel/ml, and plankton
types Thalassiothrixsp, Synedrasp,
Spirulinasp, Melosirasp, Chroococcussp,

and Chlorococcumsp are 50 cel/ml each. Fig
6 shows that the abundance of plankton at
location 3 is highest in plankton of the
Acartiasp type, namely 850 cel/ml, followed
by plankton of the Copepodasp type, namely
550 cel/ml, Naviculasp, namely 350 cel/ml,
Synedrasp, namely 100 cel/ml, and the
lowest in the plankton of Merismopediasp,
Diatomasp, and Cosconidiscussp,
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” [37].
The abundance of plankton in waters is very
dependent on the nutrient levels and water
quality  conditions of the aquatic
environment [38]. “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” [39]. This abundance can be
an indicator of the status of the waters
studied [40]. “The abundance of plankton
will also have an impact on the level of
dissolved oxygen production in waters
during the day” [41]. “The type of
phytoplankton will have a vital impact on



the production of dissolved oxygen and the
distribution of community diversity in
waters” [42]. So the presence of plankton
and nutrients can be used as a limiting factor
in the level of aquatic productivity [43].

“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” [44].

1400 1300

1200

1000

800

600

400

Abundance (Cells/ml)

Types of Plankton

Fig. 4. Plankton Abundance Location 1
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Fig. 5. Plankton Abundance Location 2
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Fig. 6. Plankton Abundance Location 3

3.2.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 [4] 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 [45].
Environmental “elements like nitrogen
availability. and phytoplankton's level of
adaptation can have an impact on diversity

and dominance indices [46]. 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 [47]. Environmental factors, such as
theavailability 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 [48].
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 [19]. 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
[49].
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Fig. 7. Plankton Diversity at the Research Location

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 Ilowest 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 [50]. According
to research findings [51], 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
uniformly . [52]. The plankton uniformity
index value in TlogoDringo 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  [53].
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Fig. 8. Plankton Uniformity Index at the Research Location

3.5.Dominance Index (ni/N) = pi)

Fig 9 shows that the dominance of plankton
at location 1 is highest in plankton of the
Cosconidiscussp type, namely 3, followed
by plankton of the Naviculasp type, namely
0.39, Oscilatoriasp, namely 0.24,
Tintinopsissp, namely 0.09, Chroococcussp
and Nichiasp, each 0.06, Chrolococeussp,
namely 0.03, and plankton " types
Pleurosigmasp, Copepodasp, .~ Acartiasp,
Microsporasp, and Eutintinnussp, each 0.02.
Fig 10 shows that the plankton dominance in
location 2 is highest in ‘Oscilatoriasp type
plankton, namely 0.392, followed by
Naviculasp type plankton, namely 0.314,
Nichiasp, namely 0.078, Cosconidiscussp,
namely 0.059, Tintinopsissp, namely 0.039,
and plankton. types  Thalassiothrixsp,
Synedra  sp., Spirulinasp, Melosirasp,
Chroococcussp, Chlorococcumsp, each
0.02. Fig 11 shows that the dominance of
plankton at location 3 is highest in plankton
of the Acartissp type, namely 0.425,
followed by plankton of the Copepodasp
type, namely 0.275, Naviculasp, namely
0.175, Synedrasp, namely 0.05, and

plankton, each. type = Merismopediasp,
Diatomasp, and Cosconidiscussp each are
0.025.

The Simpson dominance index, which has a
value range of 0 to 1, is the dominance index
utilized in this study. High dominance is
indicated by an index value near 1, while
low dominance or no dominating species is
indicated by an index value near 0 [34]. A
Species dominance index value that is close
to 0 indicates that in the community there is
no dominant organism, whereas if the
dominance index value is close to 1, it
indicates that the community has a dominant
organism [54]. A dominance value close to
one indicates that in the community there is
a genus that dominates other genera;
conversely, if the value is close to zero, it
indicates that the community structure does
not have a genus that extremely dominates
other genera [55], and if human activity has
an influence on the observed water
conditions, which are causing an increase in
the number of species so that they dominate
these waters [56].
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4. CONCLUSION

Plankton is a primary community that is
really needed in aquaculture. In the coastal
waters of Siddo Beach, Barru Regency, the
abundance of plankton at location 1 is
highest for plankton of the Naviculasp type;
at location 2, it is highest for plankton of the
Oscilatoriasp type; and the abundance of
plankton at location 3 is highest for plankton
of the type Acartia sp. The average diversity
of plankton at the research 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 Cosconidiscussp type plankton,
location 2 is dominated by Oscilatoriasp
type plankton, and location 3 is dominated
by plankton of the Acartissp type. Thus, it
can be stated that the Siddo coastal waters of
Barru Regency are still fertile waters and are
suitable for fisheries development.
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