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Abstract

Coastal waters of Bojonegara in Banten Bay has a lot of pressure from the surrounding
environment, including industry and sand mining. The high intensity and limited space
encourage reclamation in coastal areas which can trigger changes in water quality. Research
was conducted from October to December 2019, aims to analyze the phytoplankton biodiversity
and pollution bioindicator of the waters. The phytoplankton was obtained through filtering 50
liters of water at a depth of 30 cm or surface waters. Observations were also made on water
quality conditions including transparency, depth, color, temperature, pH, salinity, and dissolved
oxygen (in-situ) and turbidity, Total Suspended Solid (TSS), nitrate, nitrite, and total phosphate
(ex-situ). Data analysis was performed on abundance, diversity index, eveness and dominance,
similarity index, and saprobic index. Based on observations, it is known that the phytoplankton
found were in the class Bacillariophyceae, Chlorophyceae, Cyanophyceae, Dinophyceae, and
Chrysophyceae. The index values of diversity, eveness, and dominance of phytoplankton each
ranged from 0.2223-1.0070; 0,1289-0,5664; and 0.1550-0.8181, respectively. According to
these values, the Bojonegara waters were classifeied as mild to moderate ecological pressure.
The similar conditions are also indicated by the saprobic index values. The result of Main
Component Analysis (PCA) shows the first component with 53.726% variance represented by
turbidity parameters, TSS, total phosphate, transparency, depth, temperature, pH, and DO.
These parameters have the most influence on the presence of phytoplankton.
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INTRODUCTION

The waters of Banten Bay located in Serang
Regency, Banten Province. It have depths
ranging from 2-20 meters (Rustam et al. 2018).
Banten Bay is a lot of pressure from the
surrounding environment, including industry
and sand mining (Wisha et al. 2015). One of the
areas that are widely used is Bojonegara district.
Bojonegara district has a variety of industrial
activities that are growing. The high intensity of
industrial activities and limited space encourage
reclamation in the coastal area of Bojonegara. It
could trigger a change in the quality of the
surrounding waters (Liyubayina 2018).

Water quality plays an important role in
the life of living things and varies depending on
location, time, or weather (Giri and Qiu 2016).
Changes in physical and chemical parameters
can affect aquatic biota life, one of which is
phytoplankton (Desmawati et al. 2020).
Phytoplankton have a high sensitivity to
changes in the aquatic environment (Kowiati et
al. 2019). The structure of the phytoplankton
community is an important parameter in
evaluating the water quality. The structure of the
community includes composition, abundance,
diversity, dominance, and eveness of
phytoplankton (Putra et al. 2012). Changes in
the structure of phytoplankton communities
may reflect changing water conditions
(Kheireddine et al. 2018). One of the common
conditions is water pollution.

Water pollution is a decrease in water
quality due to the influx of organisms and other
components so that the waters do not function
according to their designation (Damayanti et al.
2018). This can happen in the waters around
Bojonegara due to environmental pressures.
Therefore, the analysis of phytoplankton
community structure and its relation to water
quality is very important to determine the status
of water pollution around Bojonegara, Banten
Bay.

The waters around Bojonegara can be
degraded due to industrial waste disposal. This
leads to changes in the physical and chemical
parameters of the waters. Changes in water
quality can impact living organism such as
phytoplankton (Jannah and Muchlisin 2012).
Abundance, composition and diversity of
phytoplankton may change. These changes can
directly affect ecosystem function (Gao et al.
2018). Therefore, the relationship between
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phytoplankton and water quality is important to
study.

Studies on the relationship  of
phytoplankton and water quality can be used to
determine the status of pollution. The analysis
that can be used is saprobic index and saprobic
index level. Both analyses used the presence of
phytoplankton found to determine the status of
the waters (Damayanti et al. 2018). In addition,
the quality of sediment in heavy metals can also
describe the status of pollution in the water. This
research was conducted by Wardani et al. (2020)
in Banten Bay. The results of the study were
metal sources are thought to have an important
role in the presence of metals in banten bay. This
can affect the status of the waters.

The formulation above can show
hypotheses, among others, the structure of
phytoplankton communities in the waters around
Bojonegara, Banten Bay is influenced by the
quality of the waters. It also formulates that the
status of its waters is polluted due to changes in
water quality. This study aims to analyze the
structure of communities (abundance, diversity,
eveness, and dominance) of phytoplankton, the
relationship of phytoplankton with water quality,
and determine the status of water pollution
around Bojonegara, Banten Bay.

METHODS

Time and Location

This research was conducted for three months,
starting from October to December 2019 with a
time interval of one month sampling. Sampling of
phytoplankton and water samples was carried out
in the Bojonegara coastal waters, Banten Bay
(Figure 1). Sampling is done at six stations (Table
1). Phytoplankton analysis was identified in
Micro Biology Laboratory |, Department of
Aguatic Resources Management. Partial analysis
of water quality parameters was conducted in situ
and partially analyzed in the Laboratory of
Agquaculture  Environment, Department of
Agquaculture. Both were located in Faculty of
Fisheries and Marine Sciences, Bogor
Agricultural University.

Copyright © 2022 The Authors.
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waters Bojonegara, Banten Bay

RESEARCH LOCATION MAP OF
K BOJONEGARA COASTAL WATERS

The determination of the station was
based on the direction of the water currents and
the activities that were around the water.
Activities around Bojonegara waters are
generally Steampowered Electric Generator
(PLTU) and sand mining. Differences in activity
at each station can affect the quality of the
surrounding waters. The following is the
geography position of each station in Bojonegara
waters.

water sampling locations in the surrounding

Table 1 Geography position of each research station in the waters around Bojonegara

Location Point

Station South Latitude East Longitude (EL) Location

(SL)
Station 1 05°59.011° 106°05.426° Padas (settlement and ship deck)
Station 2 05°58.901° 106°06.558’ PT Samudra Marine Indonesia
Station 3 05°58.890° 106°07.713’ Terate (PLTU dan plug chart)
Station 4 05°59.682’ 106°07.046’ Terate (PLTU)
Station 5 05°59.773’ 106°06.386’ Terate (estuary)
Station 6 06°00.053’ 106°05.594° Terate (river)

Data Collection

Data collection was divided into two, namely
primary and secondary data collection. Primary
data obtained through observations and
measurements in situ as well as the results of
analysis in the laboratory. Secondary data
obtained from the online data of the
Meteorological, Climatological, and
Geophysical Agency (BMKG) in the form of
rainfall data. This data was used as part of
physical factors that can affect the structure of
phytoplankton communities. Data was taken for
three months at intervals of one month.

In situ water quality observation and
measurement of parameters, were transparency,
depth, color, temperature, pH, salinity, and
dissolved oxygen. Analysis of water quality in
the laboratory covered parameters, namely
turbidity, Total Suspended Solid (TSS), nitrate,
nitrite, and total phosphate. At each sampling
station, phytoplankton were obtained through
filtering 50 liters of water at a depth of 30 cm or
the surface of the water. Sampling
phytoplankton using plankton net with a net
mesh size of 30 "u" m. The filtered
phytoplankton are then put in polyethylene
bottles and lugol iodium preservatives were
added to brown for laboratory analysis purposes
(APHA 2005).

Water sampling was used Van Dorn
water sampler for analysis of some water quality
parameters. The sample water that has been taken
was then put in a polyethylen sample bottle.
Water samples were stored in a coolbox
containing ice cubes for laboratory analysis
purposes (APHA 2005).

Analysis of Phytoplankton Samples

Calculation of abundance of phytoplankton used
a compound microscope binocular Zeiss Primo
Star with a magnification of 10x10.
Phytoplankton identified will referred several
identification books, including Yamaji (1979),
Tomas (1997), Conway et al. (2003), Suthers and
Rissik (2009). Phytoplankton abundance was
calculated using the Sedgewick-Rafter Cell
(SRC).

— H'
B log S
Note:
H' = Shannon Index
S = Species amou nt

Dominance of Phytoplankton

The dominant index used was Simpson's
dominant index which has a value range of 0-1. A
value approaching 1 indicates low dominance or
absence of the dominant type of phytoplankton
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(Krebs 1978). The equation used in calculating
dominance is as follows (Odum 1996).

D = X (ni/N)?
Note:
ni = Individual type amount to-i
N = Individual total amount

Inter-station Similarity Index

Similarity index was used to describe the
similarity of phytoplankton communities
between stations. The similarity value is
between 0 - 100%. A value close to 0% means a
low level of similarity and a value close to 100%
meaning a level of community similarity
between high stations (Odum 1996). The index
used was the Bray-Curtis index which has the
following equation (Huber 2016).

2 [ XX

B=1- x 100%
(Xt Xi)
Note:
B = Similarity index Bray-Curtis
Xij = Individual type amount to-i on the
station to-j
Xik = Individual type amount to-i on the
station to-k

Multiple Linear Regression Analysis

Multiple linear regression analysis result in a
model. Multiple linear regression models of the
analysis  were then interpreted. The
interpretation to ensure that the model is feasible
explaining the influence of free variables on
bound variables. Therefore, the results of
multiple linear regression analysis can describe
the relationship  between phytoplankton
abundance and observed physical and chemical
parameters (Ardiansyah et al. 2017).

Principal Component Analysis

Analysis of the main components was used in
determining the character of each group based
on physical, chemical, and biological
parameters. This analysis may also explain the
relationship between phytoplankton abundance
and water quality parameters (Rahman et al.
2016). Analysis of the main components until
now is widely used and considered important in
guantitative ecological analysis (Ismunarti
2013).
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Saprobic Index (SI) and Saprobic Index Level
(TSI) Analysis

The saprobic index has several phases, namely
polystyrene, a-mesosaprobic, B-mesosaprobic,
and oligosaprobic. The o-mesosaprobic or [-
mesosaprobic phase indicates a change in
conditions in an increasingly better direction.
Calculation of individuals amount drafting the
organic pollution status group in the water using
saprobic index level analysis. The equation used
to calculate the Saprobic Index (SI) is as follows
(Damayanti et al. 2018).

_ 1C+3D+1B-3A

Sl=—7——7—
1A+1B+1C+1D

Note:
S| = Saprobic Index
A = Species of organisms polisaprobic amount

B = Species of organisms a—mesosaprobic
amount

C = Species of organisms B-mesosaprobic
amount

D = Species of organisms oligosaprobic
amount

RESULTS AND DISCUSSION

The average abundance of phytoplankton

The abundance of phytoplantons on each month
can be different. This is due to changes in the
aquatic environment influenced by various
factors. Phytoplankton found are five classes,

Below was the average abundance of
phytoplankton.
Table 2 The average abundance of phytoplankton
(ind/L)
ORGANISMS OCT NOV DES
BACILLARIOPHYCEAE
Asterionellopsis sp. 167,240
Bacteriastrum sp. 12,750 7,384 4,293
Biddulphia sp. 1,580 1,900 26,760
Chaetoceros sp. 35,530 155,357 754,116
Coscinodiscus sp. 5,840 5,052 9,680
Cyclotella sp. 7,152 112,737 581,136
Diploneis sp. 2,220
Fragilaria sp. 14,540
Hemiaulus sp. 1,700 18,633 18,633
Leptocylindrus sp. 9,210
Melosira sp. 1,800
Navicula sp. 2,955 3,400 3,030
Nitzschia sp. 3,820 770,408 31,867
Pleurosigma sp. 11,120 2,830 46,453
Rhizosolenia sp. 5,750 28,075 22,950
Terpsinoe sp. 2,160
Thalassionema sp. 2,510 16,020

116,630 30,680 18,200
304,273 16,264

Thalassiosira sp.
Thalassiothrix sp. 86,632
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Triceratium sp. 1,520
CHLOROPHYCEAE
Pediastrum sp. 1,870 7,700 2,800
Scenedesmus sp. 9,900 1,000
CYANOPHYCEAE
Anabaena sp. 143,292 138,020
Trichodesmium sp. 62,460 158,920 33,000
DINOPHYCEAE
Ceratium sp. 1,590 27,077 11,530
Dinophysis sp. 9,617 26,590
Peridinium sp. 4,172 35,508 18,820
Prorocentrum sp. 2,467
Pyrocystis sp. 2,220 9,000
CHRYSOPHYCEAE
Dictyocha sp. 1,620
Distephanus sp. 1,520

10000

1000
100
10

1

November

Based on the table above can be known
the average abundance of phytoplankton. The
class at the highest abundance of phytoplankton
was Bacillariophyceae. The lowest class of
abundance was Chrysophyceae.

Total abundance of phytoplankton

The total abundance of phytoplankton in each
month and station is presented in Figure 2. The
total abundance of phytoplankton during the
study ranged from 73.1 to 8788.98 ind/L. Below
was the total abundance of phytoplankton at each
station.

Desember

Figure 2 Total abundance of phytoplankton

Based on the figure above it is known
that station 2 in November has the highest total
abundance. Station 1 in October had the lowest
total abundance. The figure above shows that
the total abundance at each station fluctuates
every month.

Composition and abundance of phytoplankton
per order per station
The composition of the number of genus and the

100% - —

80% -

60% -

40% -

20% -

average abundance of phytoplankton at each
station based on class is presented in Figure 3.
The composition of the number of phytoplankton
species at the station consists of five classes,
namely the Bacillariophyceae, Chlorophyceae,
Cyanophyceae, Dinophyceae, and
Chrysophyceae classes. In the three months, the
highest Bacillariophyceae class reached more
than 90%

0% T .

St1l St2 St3

# Bacillariophyceae m Chlorophyceae

m Dinophyceae

St4 St5 St6

m Cyanophyceae

m Chrysophyceae
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Figure 3 Composition and total abundance of phytoplankton in October (a), November (b), and
December (c)

The community structure of the phytoplankton
The diversity, eveness and dominance index can
be used to assess the stability of phytoplankton
communities in the water. The three index
values on phytoplankton are presented in Figure

4. The diversity (Figure 4a), eveness (Figure 4b),
and dominance (Figure 4c) of phytoplankton
index each range from 0.2223-1.0070; 0.1289-
0.5664; and 0.1550-0.8181.
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Figure 4 Diversity (a), eveness (b), and phytoplankton dominance (c) indexes

The highest diversity was at station 3 in
November and the lowest was at station 6 in
October. The highest eveness were at station 6
in October and the lowest was at station 3 in
December. The highest dominance was at
station 4 in November and the lowest was at
station 4 in October. The results showed that
diversity, eveness, and dominance at each
station fluctuated. However, in general, the
results of this indices indicate that Bojonegara
waters are calssified to be low and moderate
ecological pressure.

Inter-station similarity index

Grouping stations was based on the results of
total abundance of phytoplankton. Grouping
used the Euclidean Distance method as an
alternative to the Bray-Curtis index method.
llustration of the grouping using dendograms
(Figures 5) showing six observation stations
into two groups.

Dendrogram
Single Linkage; Euclidean Distance

32,764

55,17

Similarity

77,59

B ——

100,00

4 5
Observations

Figure 5 Dendogram grouping stations based on
total abundance of phytoplankton

Based on the figure above, it is known
that the highest community similarities between
stations are stations 4 and 5. This indicates that
the two stations have similarities in total
abundance of high phytoplankton. The lowest
community similarity is station 2. This indicates
that this station bears a semblance of the lowest
total abundance of phytoplankton.
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Primary component analysis

The result of analysis of the main components
of one of them is the screen plot. Screen plot is
a plot value eigen value to the number of
components. The resulting plot to determine the
number of components. The results of the
screen plot graph show that the components
PC1, PC2, and PC3 have a variance (or eigen
value) greater than 1. Components less than 1
are ignored. The water quality parameters of
Bojonegara waters, Banten Bay are divided into
three components, with eigen value and
variance as follows.

Table 3 Screen plot table

Compon Initial Eigenvalues

ent Total % of Cumulative
Varianc %
e

1 5,910 53,726 53,726

2 2,710 24,638 78,363

3 1,906 17,331 95,694

Component loading is a value that describes the
correlation between parameter values formed
from the initial data. The sum of squares of each
component is the eigen value obtained earlier.
This becomes the determinant of the parameters
that will be sorted into three components taking
into account the position of the component that
shows the largest component loading value.
Component loading results are seen in the
following.

Table 4 Component loading
Component Matrix®

Component
1 2 3
Zscore(Turbidity) 0,821 0,568 0,039
Zscore(TSS) 0,715 0,676 0,030
Zscore(Nitrate) 0,421 -0,038 0,868
Zscore(Nitrit) 0,423 -0,685 0,560

Zscore(Totalphosphate) 0,976 -0,049 -0,061
Zscore(Transparency) -0,896 0,060 0,398

Zscore(Depth) -0,753 0,024 0,582
Zscore(Temperature) 0,789 -0,549 -0,257
Zscore(pH) -0,851 -0,455 -0,161
Zscore(Salinity) -0,257 0,924 0,265
Zscore(DO) -0,796 0,304 -0,417

Extraction Method: Principal Component Analysis.
a. 3 components extracted.

Based on the table above it can be
known that the number that tends to lead to one
component has a more significant component
loading value. This means that the parameters

COASTAL WATERS, BANTEN BAY, INDONESIA

that go into each component are as follows.

1. The first component with 53.726% variance
is represented by turbidity parameters, TSS,
total phosphate, transparency, depth,
temperature, pH, and DO.

2. The second component with 24.638%
variance is represented by nitrite and salinity
parameters.

3. The third component with 17.331% variance
is represented by nitrate parameters.

Saprobic Index (SI) and Saprobic Index Level
(TSI) Analysis

Saprobity levels in the waters can be known
through the Saprobic Index (SI) and Saprobic
Index Level (TSI). Saprobity levels vary
depending on the value obtained. Here's the level
of saprobity and the description.

Table 5 Saprobity level

TSI Score  Saprobity level Description
<-3s/d-2 Polisaprobic Heavy pollution
<-2s/d05  a-Mesosaprobic Moderate to heavy
pollution
0,5s/d15  B-Mesosaprobic Mild to moderate
pollution
1,5s/d 2,0 Oligosaprobic Mild/unpolened
pollution

Source: Damayanti et al. (2018)

Saprobic phytoplankton Index level in
October was 0.6339 and in November was
1.2963. Based on saprobity level table it is
known that the saprobity level is f-Mesosaprobic
level. This illustrates that the waters around
Bojonegara, Banten Bay in October experienced
mild to moderate pollution.

Saprobic phytoplankton Index level in
December was -0.7102. Based on the saprobity
level table it is known that the saprobity level is
a-Mesosaprobic level. This illustrates that the
waters around Bojonegara, Banten Bay in
December experienced moderate to heavy
pollution.

Discussion

Euclidean Distance is an alternative that can be
used in addition to the Bray-Curtis similarity
index. Euclidean Distance depicts the visual
influence of the proximity of the quality of the
waters around Bojonegara to the abundance of
phytoplankton (Idajati and Safitri 2018). Based
on euclidean distance analysis it is known that
stations 4 and 5 have the highest similar

Copyright © 2022 The Authors.
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phytoplankton community.

Spatially it is known that in October,
stations 4 and 5 have the most similar aquatic
conditions. This could corroborate information
based on Euclidean Distance's analysis that the
two stations share a high phytoplankton
community. In November and December,
station 2 bears a resemblance to stations 5 and
4. In October, station 2 had similarities in
second place.

Based on the results of the analysis
above it can be known that the water conditions
at stations 2, 4, and 5 have similar
characteristics. This happens from October to
December. The activities that occurred at the
three stations are marine industry, sediment
dredging, and Steampowered Electric Generator
(PLTU).

According to Mingli et al. (2013), the
quality of water in the port area can generally
undergo very rapid changes. This is due to the
large number of activities, such as cargo
handling and ship movement. Nastiti et al.
(2012) stated that ship transportation causes
water quality to decrease due to oil run-off into
the water. Sand mining or sediment dredging
can cause an increase in turbidity value so that
the transparency value decreases.

According to Rikardo et al. (2016), an
abundance of less than 1000 ind/L is categorized
as low abundance, 1000-40,000 ind/L belongs
to the medium category, and more than 40,000
ind/L fall into the high category. Based on this
division it can be known that the abundance of
phytoplankton in the waters around Bojonegara
is low to moderate. This difference in
abundance value can be caused by various
factors.

The highest total abundance of
phytoplankton was at the 2nd station in
November while the lowest was at station 1 in
October. The Bacillariophyceae class is the
class that has the highest abundance of
phytoplankton in the water while the other class
is lower. The results of such observations have
occurred in various sea waters, one of which is
research conducted by Syafarina et al. (2018).
Bacillariophyceae is the most common type
found compared to others in estuary of
Bengawan Solo River, East Java.

This is in accordance with the Sari et al.
(2014) is the most common class of
Bacillariophyceae found in marine waters. This
is because the class has adaptability and a high
level of tolerance. This class also has

cosmopolitan properties or a wide scope of life.

Five types of phytoplankton in the
Bacillariophyceae class that have a high
abundance, namely Anabaena sp., Chaetoceros
sp., Nitzschia sp., Trichodesmium sp., and
Thalassiothrix sp.. One of the important benefits
of phytoplankton of the Bacillariophyceae class
is that it can be used as an indicator of water
pollution (Ejiowhor et al. 2018).

Temperatures are good for the growth of
Anabaena sp. between 13.5-28°C (Baliarsingh et
al. 2012). Acidity degree for growth is pH more
than 6 (Adriansyah et al. 2014). Chaetoceros sp.
can grow and develop in sea waters where the
temperature is cold to warm (Degerlund et al.
(2012). One of the properties of Chaetoceros sp.
cosmopolitan (Huseby et al. 2012).

According to Hindarti and Larasati
(2019), Nitzschia sp. is a phytoplankton that has
the potential as a bioincator because of its wide
distribution so that it is easy to find. Nitzschia sp.
including the type that is tolerant of pollution
(Suwartimah et al. 2011). Trichodesmium sp. is a
type of phytoplankton commonly found in marine
waters (Gower et al. 2014). The temperature
range is good for its life between 19-300C.
According to Shahnaz et al. (2018),
Thalassiothrix sp. can be used as a pollution
bioindicator in the water.

Diversity, eveness, and dominance are
essential in the formation of phytoplankton
community structures in the waters. The
phytoplankton diversity index ranges from
0.2223-1.0070. Here is a table on the criteria for
phytoplankton diversity index. Based on the
values, it can be known that the diversity of
phytoplankton in the waters around Bojonegara is
relatively low-moderate level and the spread of
individual numbers of each type is also low. This
can occur due to water conditions. The
phytoplankton eveness index ranges from
0.1289-0.5664. Here is a table on the criteria for
phytoplankton eveness index.

Based on the values, it can be known that
the eveness of phytoplankton in the waters around
Bojonegara is relatively low to high. According
to Pagoray and Udayana (2018), this can illustrate
that phytoplankton have been able to adapt and
compete in utilizing food. Prayan et al. (2014)
states that low phytoplankton eveness can
indicate waters that have the potential to be
dominated certain types of phytoplankton. This
can be due to instability of environmental factors
and population of microorganisms.

The value of phytoplankton dominance
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index ranges from 0.1550-0.8181. According to
Pagoray and Udayana (2018), the value of the
dominant index close to the value of 1 means
that there are certain types that dominate the
area of the waters. The Bacillariophyceae class
is a phytoplankton that dominates because it is
more than 90% of the composition.

Low phytoplankton diversity, followed
by low eveness and dominance. This happens
from station 1 to station 3. This may indicate
that the type of phytoplankton found is few and
no type dominates the waters. Yuliana et al.
(2012) states that low eveness indicates the
spread of each type of individual in an evenly
distributed community.

At stations 3 and 5 in November things
happen differently. Diversity is high while
eveness and dominance are low. According to
Pirzan and Pong-Masak (2016), the higher the
value of diversity in a water indicates the
number of species that can live in these waters.
This may indicate that these waters are suitable
for phytoplankton life.

At the 4th station in October, diversity
and eveness were moderate, while dominance
was low. This indicates that no particular
species dominates the waters. The spread of
each individual type tends to be evenly
distributed.

At the 4th station in November,
diversity was moderate and eveness was low,
while dominance was high. This indicates that
there are certain species that dominate the
waters. Thalassiothrix sp. is the species that
dominates the station. The higher diversity of
eveness indicates that the spread of each type of
individual is less evenly distributed.

At the 6th station in October, eveness
was very high compared to diversity and very
low dominance. Phytoplankton diversity can be
affected by several things, such as nutrients
(abiotic factors) and competition (biotic factors)
(Widyarini et al. 2017). The high value of
eveness can indicate that eveness between
species is evenly distributed (Sari et al. 2014).
According to Radiarta dan Erlania (2015),
eveness can describe the status of trophic levels
in the waters.

Based on multiple linear regression
analysis can be known the association of aquatic
physical and chemical parameters with
phytoplankton. Based on the analysis, it is
known that the parameters of temperature,

COASTAL WATERS, BANTEN BAY, INDONESIA

transparency, turbidity, depth, TSS, total
phosphate, pH, and DO can already represent the
characteristics of the waters around Bojonegara,
Banten Bay. The other parameters have no
greater influence than the already mentioned
parameters.

The correlation of water quality above
can be compared with the results of correlation
research conducted by Pratiwi et al. (2018) on the
same topic. Correlation shows that the parameters
that greatly affect phytoplankton are
transparency, salinity, DO, and nitrate. The
results are both almost the same and may indicate
that the parameters tested can already illustrate
the influence between water quality and
phytoplankton.

The temperature measured in the study
ranged from 31.4-41°C. When the water
temperature is higher than 30°C although slightly
it can cause phytoplankton life to be disrupted.
One of the common causes of high temperature
measurement results is the time of sampling
during the day (Prasetyaningtyas et al. 2012).
Such measurable temperatures exceed the
temperature range suitable for phytoplankton
growth. One of the things that can be affected is
the abundance of phytoplankton in the water.

The transparency measured in the study
ranged from 19.25-154.5 cm. According to
Hasby (2017), low water transparency can cause
phytoplankton abundance to be also low. Light
penetration may decrease. This is because
transparency is important in the process of
phytoplankton photosynthesis. One of the things
that can be affected is the abundance of
phytoplankton in the water.

The turbidity measured in the study
ranged from 4.2 to 162 NTU. Turbidity in the
waters comes from the content of suspended and
dissolved organic and inorganic materials
(Wibowo 2014). According to Siagian et al.
(2019), the maximum value of turbidity levels in
the waters is good for phytoplankton growth of
25 NTU. Turbidity values that exceed the
maximum value can affect the abundance of
phytoplankton.

The depth measured in the study ranged
from 0.36-16.15 m. According to Maresi et al.
(2015), the range of depth that can still be
penetrated by sunlight well between 0-1.25 m.
This is because the layers are productive. The
depth of the water is one of the limiting
parameters of the fertility of the waters affected
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by phytoplankton.

TSS measured in the study ranged from
3-123 mg/L. Chapman et al. (2017) states that
TSS can affect phytoplankton in movement and
increased flocululation. TSS indirectly controls
aquatic productivity because it affects the
penetration of light into the water and will affect
the process of photosynthesis that occurs in
phytoplankton (Dwirastina and Wibowo 2015).

Total phosphates measured in the study
ranged from 0.001-4.471 mg/L. Total phosphate
is one of the nutrients that has the potential as a
limiting factor in the growth of phytoplankton,
especially diatoms (Drira et al. 2014).
According to Verma (2020), phosphates can
enter the water through waste disposal ponds or
rice fields and decomposed organic matter. One
of the things that can be affected is the
abundance of phytoplankton in the water.

The degree of acidity or pH measured in
the study ranged from 5-7.66. According to
Ginting et al. (2015), the pH common to
phytoplankton life ranges from 7-8.6. This
indicates that bojonegara waters are slightly
acidic to neutral. This is less in accordance with
the statement of Shahabuddin et al. (2012) that
a slightly alkaline pH is suitable for the life of
microorganisms. This can affect the abundance
of phytoplankton in the water.

Dissolved oxygen measured in the
study ranged from 5.3-8.0 mg/L. The minimum
DO for phytoplankton survival was 5 mg/L
(Ginting et al. 2015). This means that dissolved
oxygen in the water is already eligible for
phytoplankton life. The value of these
parameters can affect the abundance of
phytoplankton in the water.

Another factor that can affect the
abundance of phytoplankton in a waterway is
the seasons. October is part of the transitional
season. November and December are included
in the rainy season. According to Nirmalasari et
al. (2016), when the rainy season generally
nutrient levels in the water will be lower than the
dry season, so the density of phytoplankton will
also be low. This is because the waters in the
rainy season have light penetration, salinity, and
low temperatures. This condition can increase
turbidity levels.

The results of the analysis in October
and November [B-Mesosaprobic. The waters
around Bojonegara, Banten Bay are described as
experiencing mild to moderate pollution. The
result of the December analysis was -
Mesosaprobic. The pollution that occurs is

increasing, namely moderate to severe.

The difference in saprobity value in each
month can be influenced by physical and
chemical factors of the water. Both factors can
affect saprobic organisms directly and indirectly.
Levels of mesosaprobic saprobic in the water can
be caused by organic and inorganic contaminants
(Swary et al. 2014).

Water pollution can occur due to human
activities around the water. The activities are
Steampowered Electric Generator (PLTU), Fish
Market (TPI), community settlement, sediment
dredging, and marine industry. This can affect the
quality of the surrounding waters even polluted.

Mesosaprobic yields can be associated
with an abundance of phytoplankton.
Phytoplankton are classified into a small to
moderate abundance. Phytoplankton community
structures that include diversity, eveness, and
dominance indexes show that the waters around
Bojonegara are thought to be experiencing
instability and show signs of habitat destruction
to phytoplankton life. This is due to its low
diversity and species dominance in some stations
(Rikardo et al. 2016).

CONCLUSION

The results showed that the total abundance of
phytoplankton ranged from 73.1-8788.98 ind/L.
The index values of diversity, eveness, and
dominance of phytoplankton each ranged from
0.2223-1.0070; 0,1289-0,5664; and 0.1550-
0.8181. According to these values, the
Bojonegara waters were classifeied as mild to
moderate ecological pressure. The result of Main
Component Analysis (AKU) shows the formation
of three component groups, namely the first
component with 53.726% variance represented
by turbidity parameters, TSS, total phosphate,
transparency, depth, temperature, pH, and DO;
the second component with 24.638% variance is
represented by the parameters nitrite and salinity;
and the third component with 17.331% variance
is represented by nitrate parameters. Analysis of
saprobic index and water saprobic index level
ranges from -0.7102 to 1.2963. This indicates the
level of water pollution 3-Mesosaprobic which is
mild to moderate pollution and a-Mesosaprobic
is moderate to severe pollution.
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