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ABSTRACT
Waters in Parit Keladi Village have potential fish resources that cannot be developed due

to household and agricultural waste contamination. This study aims to analyze water quality
and plankton composition in the waters of Parit Keladi Village for freshwater fish farming. The
study used a survey method in three locations, namely waters upstream, around residential
areas, and downstream. Water quality parameters analyzed were temperature, depth, brightness,
salinity, IDS, DO, BOD, COD, ammonia, nitrite, and nitrate. Plankton species, density, and
biological index were analyzed. The results showed that the three locations' temperature,
salinity, brightness, IDS, DO, COD, ammonia, nitrate, and nitrite met the national water quality
standards for freshwater fish farming. However, BOD and depth values still did not meet the
standard values. Planktons found consisted of 29 phytoplankton species and | zooplankton
species with a total density of 9,350x102 cell/mL at location I, 9,540x10° cell/mL at location I,
and 8,300x10% cell/mL at location 111. The level of diversity was low, with the dominance of
Chlorella vulgaris and Chroococcus species. It is concluded that water quality and plankton
composition in the waters of Parit Keladi Village still need to be managed to develop freshwater

fish farming.
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1. INTRODUCTION

Parit Keladi Village in Kubu Raya
Rave Regency is one of the West
Kalimantan areas crossed by the Kakap
River, with small rivers between settlements
and agricultural land. The community uses
the waters in Parit Keladi Village as a means
of transportation: water source and fishing
ground. Several types of fish, including
tilapia, catfish, betok, seluang, bawal, baung,
sepat, sandfish, and other natural fish, are
still often found in the waters of Part Keladi
Village. These fishery resources will support
the development of freshwater fish farming
in the waters of Parit Keladi village because,
according to Lestari et al.; Koniyo?, the
potential fishery resources available in that
area.

Freshwater fish farming has excellent
potential in fulfilling animal protein food
needs and making a significant economic
contribution to society’“. Despite this,
several problems are still obstacles to the
development of freshwater fish farming in
the waters of Parit Keladi Village. One of
these problems is the contamination of
waters by garbage and waste from residents
and agricultural land around the seas.

Freshwater fish are fish that spend part
of all of their lives in freshwater, with a
salinity of less than 0,05%". Most types of
freshwater fish require plankton as their
natural food®’. To live healthy and grow
optimally, freshwater fish need a suitable
habitat. For this reason, water quality and
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plankton abundance need to be considered in
freshwater fish farming activities.

The potential of waters in Parit Keladi
Village for the development of freshwater
fish farming still needs to be evaluated. It is
vital to analyze water quality and measure
plankton composition as factors that will
support sustainable freshwater fish farming
in Parit Keladi village. This study aimed to
analyze water quality and plankton
composition as a support for freshwater fish
farming in the waters of Parit Keladi Village.
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Hopefully, the study results can provide a
better understanding of the water conditions
in Parit Keladi Village as a basis for the
development of freshwater fish farming in
the region.

2. RESEARCH METHOD
Time and Place

The research was conducted in Parit
Keladi Village, Kubu Raya Regency, West
Kalimantan province, in June 2024.
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Figure 1. Maps of the locations and research stations

Method

The study used a survey method to
describe water quality and plankton
composition in the waters of Parit Keladi
Village. Sampling was carried out at 3 points
in the seas of Parit Keladi village (Figure 1).

Determination of sampling location
points using a purposive sampling method.
Location point | is at the entrance to the
upstream waters. Point location 1l is in the
waters around densely populated residential
areas. At the same time, location point Il is
in the downstream waters. Water quality
measurements and plankton sampling at
each location point were repeated 5 times.

Plankton sampling was done in the
morning. Water samples as much as 100L
filtered using Plankton net mesh 30um. The
filtered sample is put into a black glass
sample bottle with a capacity of 100 mL. The
sample bottle was stored in a cooling box
and brought to the Pontianak State

Polytechnic Laboratory for identification.
Plankton density was calculated using a
hemocytometer. Observations using a digital
microscope with a magnification of 10 x 10.
Identification of plankton refers to the
identification book of Biggs & Kilroy®; Van
Vuuren et al.®,

Water quality data was analyzed
descriptively and qualitatively by comparing
the measurement results of water quality
parameters in the waters of Parit Keladi
village with water quality parameters for
freshwater fish farming required by national
water quality standards according to PP No.
22 of 2021 Appendix VI.

Plankton composition was analyzed
using biological indices consisting of the
Shannon-Wiener diversity index, Pielou
uniformity index, and Simpson's dominance
index. Interpretations for each of these
biological index values are shown in Table
1.
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Table 1. Interpretation of biological index

Value Interpretation

Shannon Wiener Diversity Index*

H <1 Low diversity
1<H <3 Medium diversity
H >3 High diversity

Pielou Index of Uniformity**

E<04 Low community uniformity
Medium community

0,4<E<0,6 uniformity

E>0,6 High community uniformity

Simpson’s Dominance Index**
0<C<0,5 Low dominance
0,5<C<0,75 Medium dominance
0,75 < C <

1,00 High dominance

Descriptions: *\Wheater et al.'; **Odum**

Calculation of plankton
diversity index using the formula:

HVZ-Zpilnpi
Where: H' is the Shannon-Wiener
diversity index, and pi is the number of
individuals of each species divided by the
total number of individuals (ni/N).
Calculation of the uniformity index using the
formula:

species

HV
Hmax
Where: the Pielou uniformity index
(E) is the quotient of the Shannon-Wiener
diversity index to the natural logarithm (In)
of the number of species found. Calculation
of the dominance index using the formula:

ni 2
C=3(3)
Where: Simpson's dominance index
(C) is the total proportion of the number of
individuals of each species divided by the
total number of individuals squared.

3.  RESULT AND DISCUSSION
Water Quality

The measurement results of physical
and chemical parameters at the three
sampling locations showed variations,
especially in brightness, depth, TDS, DO,
COD, BOD, ammonia, nitrate, and nitrite. In
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contrast, the temperature and salinity
parameters of the waters in Parit Keladi
Village show the same average value. The
results of the water quality measurement are
shown in Table 2. At the same time, the
results of the comparative analysis of the
suitability of water quality parameters with
quality standard parameters for freshwater
fish farming are shown in Table 3.

Water quality at the depth parameter in
the three Parit Keladi Village water locations
does not meet the requirements for
freshwater fish farming. In the BOD
parameter, location | is suitable for
freshwater fish farming, but locations 11 and
1l are unsuitable because they have
concentrations above the 6 mg/L threshold.
However, the three locations in Parit Keladi
Village waters showed suitability for

freshwater  fish  farming based on
temperature, salinity, brightness, TDS, DO,
COD, ammonia, nitrate, and nitrite
parameters.

Plankton Composition

The results found 29 phytoplankton
and one species of zooplankton spread in 3
different locations in the waters of Parit
Keladi Village. The types of plankton are
classified into 6 phyla, 10 classes, and 23
families.

Plankton dominates the waters in Parit
Keladi Village, and phytoplankton is from
the phylum Chlorophyta and Cyanobacteria.
Phytoplankton from the phylum
Charophyta, Heterokontophyta, and
Euglenophyta were found in all three
locations in small amounts with a percentage
of less than 1%. Zooplankton species from
the phylum Ciliophora were only found in
location 11, in waters near residential areas.
No zooplankton species were found in
upstream and downstream waters in places |
and Ill. The percentage of plankton
composition found in each location is shown
in Figure 2.

Plankton composition was also
calculated wusing biological indices to
determine species diversity, community
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uniformity, and dominance. The results of
the biological index calculation are shown in

Figure 3.
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Table 2. Results of water quality measurements in the waters of Parit Keladi Village

Parameters Location Average
I 11 111

Temperature (°C) 28 28 28 28

Salinity (%o) 0 0 0 0
Brightness (cm) 35 36,2 34,6 353
Depth (m) 2 1,7 1,9 1,9
TDS (mg/L) 54 51,8 54,8 53,5
DO (mg/L) 5,38 4,68 4,92 4,99
Ammonia (mg/L) 0,08 0,04 0,04 0,05
COD (mg/L) 4,13 8,59 8,91 7,21
BOD (mg/L) 2,74 6,59 6,88 5,40
Nitrate (mg/L) 0,18 0,32 0,32 0,29
Nitrite (mg/L) 0,44 0,42 0,42 0,43

Table 3. Conformity of water quality parameters of Parit Keladi Village waters with water
quality standard parameters for freshwater fish farming

Parameters Quiality Standard Location

I 1 i
Temperature (°C) 24-30 4 v 4
Salinity (%o) 0 v v v
Brightness (cm) 30-40 4 v v
Depth (m) 10-15 X X X
TDS (mg/L) <1000 4 v v
DO (mg/L) >3 v v v
Ammonia (mg/L) <0,2 4 v v
COD (mg/L) <40 v v v
BOD (mg/L) <6 4 x X
Nitrate (mg/L) <10 v v v
Nitrite (mg/L) <1 4 v v

Notes: *according to Annex VI of Government Regulation No. 22 of 2021; v' = compliant with quality

standards; x = not compliant with quality standards.

Figure 2. Description: I, sampling location in the upstream waters; Il, sampling location in
the area near the settlement; 111, sampling location in the downstream waters; N,

percentage of total plankton data found in the study
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Figure 3. Composition of diversity, uniformity, and dominance of plankton at three research
locations in the waters of Parit Keladi Village

The results of the biological index
value calculation at the three research
locations show the same criteria. The value
of the Shannon-Wiener species diversity
index is less than 1, which means that the
diversity of plankton species in the three
locations is in the low category. The
uniformity index value shows a number less
than 0,4, which means the uniformity of the
plankton community in the area is in the low
category. The dominance index value gets a
number in the range above 0.5 but less than
0.75, which shows that the dominance of
plankton in three locations in the waters of

Parit Keladi Village is in the medium
category.

The identification results show that
C.vulgaris is the type of plankton from the
Chlorophyceae  phylum  class  most
commonly found in the waters of Parit
Keladi village. This species had a density of
6,510x10° cells/mL at location I, 7,570x10°
cells/mL at location II, and 6,310x10°
cells/mL at location I11. Chroococcus is from
the class Chroococaceae, and Cyanobacteria
is the second dominating genus. The overall
plankton species and density of individuals
found in the waters of Parit Keladi Village
are shown in Table 4.

Table 4. Distribution of plankton species and density in Parit Keladi Village waters

No  Genus/ Species I LOC&:'[IIOH m
PHYTOPLANKTON

Chlorophyta (Green Algae)

1 Carteria 10 0 0
2 Chlamydomonas 0 50 10
3 Chlorococcum 350 60 80
4 Dunaliella 10 0 10
5 Monoraphidium contortum 0 10 0
6 Selenastrum capricornutum 40 0 10
7 Pleodorina californica 10 0 0
8 Scenedesmus dimorphus 20 0 0
9 Chlorella vulgaris 6510 7570 6310
10 Oocystella 30 0 0
11 Tetraselmis 0 0 10
Charophyta (Desmid)

12 Closterium lanceolatum 0 10 20
13 Closterium navicula 10 20 20
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No  Genus/ Species I Localtllon m
14 Closterium pronum 0 10 0
15 Staurastrum teliferum 0 30 0
Cyanobacteria (Blue Green Algae)
16 Chlorogloeopsis sp 0 0 180
17 Chroococcus 1990 1530 1530
18 Merismopedia 150 30 0
19 Nostoc 50 30 10
20 Oscillatoria 60 50 20
21 Phormidium uncinatum 60 0 0
Heterokontophyta (Diatom)
22 Botrydium granulatum 0 0 10
23 Centritractus sp 10 0 0
24 Chromulina sp 10 0 0
25 Dinobryon sp 0 10 0
26 Goniochloris mutica 0 0 60
Euglenophyta
27 Colacium vesiculosum 10 0 0
28 Euglena 20 20 10
29 Trachelomonas 0 30 10
ZOOPLANKTON
Ciliophora (Protozoa)
30 Paramecium 0 80 0
Total Plankton 9.350 9.540 8.300

Water temperature affects feed
consumption and fish growth'**, The
average temperature of the waters in Parit
Keladi Village is 28°C, and the average
temperature is 25-320C, which is optimal for
supporting freshwater fish growth. This is in
line with the statement by Suraya et al.** that
a temperature of 25-32°C is the optimal
temperature for freshwater fish growth.

The salinity of the waters in Parit
Keladi village is 0%, which is very suitable
for freshwater fish farming because,
according to Kulla et al.”, freshwater spend
part or all of their lives in waters with a
salinity of less than 0,05%o. Salinity affects
the process of osmoregulation and growth of
biota in the waters™.

Brightness in the waters of Parit
Keladi village ranged from 34-38 cm, with
an average of 35 cm in location 1, 36,2 cmin
location 11, and 24.6 cm in location I1I. In
general, the size of brightness is suitable for

freshwater fish farming. Water brightness in
the 30-40 cm range supports photosynthesis
and improves water quality”**°.

The TDS value refers to the total
solids dissolved in the water'’. Various
human activities and sediments from rice
fields carried by water flow influence the
amount of dissolved solids. The TDS value
in this study ranged from 4760 mg/L, which
means that the dissolved solid particles in the
waters of Parit Keladi Village are very few,
so they are expected not to clog the gills and
will not affect fish health.

The measurement results of DO values
in the waters of Parit Keladi Village ranged
from 4.4-6.1 mg/L. Although low, this value
has met the value of water quality standards
according to PP no 22 of 2021. However,
this value is not optimal for freshwater fish
farming because, according to Soliha et al.*®,
dissolved oxygen of more than 5 mg/L is
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very supportive of the life of aquatic
organisms.

Low DO values in the water will be a
limiting factor that reduces production in
fish farming’’. Low dissolved oxygen values
will cause aerobic organisms in the waters to
die and require oxygen to decompose their
organic matter. The BOD value shows the
total oxygen required to decompose organic
matter biologically**". Therefore, the lower
the DO value, the higher the BOD value. In
this study, the appropriate BOD value was
only in location I, while in locations Il and
I11, the BOD value exceeded the threshold
required by water quality standards, which is
6 mg/L.

The COD value indicates the amount
of oxygen required in the oxidation process
in organic and inorganic compounds?'. The
measurement results show that the COD
value in the waters of Parit Keladi Village is
in the range of 4.1258.91 mg/L. Although
the BOD values at locations Il and 111 were
slightly above 6 mg/L, the COD values at the
three research locations were less than 40
mg/L. This means that, despite the
decomposition process, the waters in Parit
Keladi Village are still free from pollution
by organic matter that is difficult to
decompose.

Ammonia is a dissolved form of
nitrogen resulting from the metabolism and
decomposition of organic compounds. At
values above 0.2 mg/L, ammonia is toxic to
several types of fish'**. The ammonia value
at three locations in the waters of Parit
Keladi village has an average value of 0.05
mg/L. This value is below 0.2 mg/L,
following national water quality standards
for freshwater fish farming. This value also
indicates that the nitrification process is
running smoothly*,

The nitrate content in the waters will
support the growth of plankton, which is
fish's natural food. The optimal value
required by plankton is 0.93.5 mg/L?*. The
nitrate value at three locations in the waters
of Parit Keladi Village ranged from 0.1 to
0.7 mg/L, with an average value of 0.29
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mg/L. This value is following water quality
standards for freshwater fish farming.

The nitrate content in the waters will
support the growth of plankton, which is
fish's natural food. The optimal value
required by plankton is 0.93.5 mg/L?*. The
nitrate value at three locations in the waters
of Parit Keladi village ranged from 0.1 t0 0.7
mg/L with an average value of 0.29 mg/L.
This value is following water quality
standards for freshwater fish farming.

Nitrite is a gas resulting from protein
breakdown. Nitrite content of more than 1
mg/L is toxic and harmful to fish’. In this
study, three water locations in Parit Keladi
Village contained nitrite in the 0.2-0.7 mg/L
range. This value indicates that the nitrite
content in the research location is not toxic
to fish and follows water quality standards
for freshwater fish farming.

Plankton in the water supports the
development of freshwater fish farming.
Plankton plays a vital role as a source of
nutrients and oxygen. An ideal plankton
composition ensures the availability of
natural food and supplies dissolved oxygen
(DO)*.  However, in  high-density
conditions, plankton can have a negative
impact on the ecosystem because the oxygen
concentration becomes over-saturated, and
there will be competition for oxygen at
night™.

The three research sites in the Parit
Keladi village were dominated by
phytoplankton from the phylum
Chlorophyta, with an average percentage of
77.6%. The Trebouxiophyceae and
Chlorophyceae classes, as well as
Chlorodendrophyceae, dominate the waters.
The species found from the
Trebouxiophyceae class are Chlorella
vulgaris at locations I, IlI, and Ill and
Oocystella only at location I. The species
found from the Chlorophyceae class were
Chlorococcum at sites I, 1, and Ill. Genera
Carteria, Pleodorina, and Scenedesmus were
only found at location 1. Genera Dunaliella
and Selenastrum were found in sites | and
I11. Chlamydomonas were found in sites II
and 111, while Monoraphidium was only
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found in  site Il. From  the
Chlorodendrophyceae class, only one genus,
Tetraselmis, was found at location I11.

The dominance of Chlorophyta,
especially the type of C.vulgaris, plays arole
in aquaculture because it contains nutrients
such as protein, vitamins, and essential fatty
acids needed for the growth of cultured fish.
C. vulgaris in the waters will also help water
quality management as it absorbs excess
nutrients and reduces harmful algal blooms.
Phytoplankton species from this class are
also commonly found in freshwater waters
due to their high adaptability?®.

Another type of phytoplankton found
was blue-green algae from the phylum
Cyanobacteria, which had an average of
20.93%. The most commonly found genus
of this phylum is Chroococcus. In freshwater
fish farming, Cyanobacteria has a complex
role. This phytoplankton can increase
fisheries productivity due to its ability to fix
nitrogen and become natural fish food. On
the other hand, it can produce toxins and
cause algal blooms that reduce water
quality”. In this study, the dominance of
Cyanobacteria is still balanced and can
support the development of freshwater fish
farming in the waters of Parit Keladi Village.

Other phytoplankton found in the
waters of Parit Keladi village are desmids
from the phylum Charophyta with an
average of 0.44%, as well as the phylum
Euglenophyta and diatoms from the phylum
Heterokontophyta, each with an average
percentage of 0.37%. These types of
phytoplankton are widespread. According to
Wirabumi et al.?® Plankton from green algae,
blue algae, and diatoms groups are very
common in fresh waters.

In addition to phytoplankton,
zooplankton were found in location Il of
Parit Keladi village waters. Zooplankton
was found in Paramecium, phylum
Ciliophora, and class Oligohymenophorea.
Although the percentage of some types of
phytoplankton and zooplankton is very small
(less than 19%), these types still contribute to
the diversity of plankton species in the
waters of Parit Keladi village.
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In general, the results of the
calculation of biological index values show
that plankton composition in Parit Keladi
village's waters has a slight variation with an
uneven distribution of individuals. Some
plankton species, such as C. vulgaris and
Chroococcus, dominate the waters and
suppress the growth of other plankton
because environmental conditions are more
favorable for these two types of
phytoplankton. Nevertheless, changes in
plankton composition are still very likely to
occur. Changes strongly influence changes
in plankton in the chemical and physical
factors of water. Plankton are usually very
fertile in nutrient-rich conditions and a stable
water column?.,

Overall, with good management,
water quality and plankton composition in
the waters of Parit Keladi village are by the
national water quality standards for
freshwater fish farming according to PP No.
22 of 2021. The types of fish that can be
developed for aquaculture include white
baung, freshwater pomfret, belida, eel,
betok, gabus, gourami, carp, toman, jelawat,
lais, catfish, tilapia, catfish, tawes.

4. CONCLUSION

Water quality in three Parit Keladi
Village water locations in temperature,
salinity, brightness, TDS, DO, COD,
ammonia, nitrate, and nitrite meet national
water quality standards for freshwater fish
farming. However, in the BOD parameter,
only location | in the upstream part of the
river meets the standard value, while
location Il around residential areas and
location Il in the water quality standard for
freshwater fish farming. The three locations
also do not have sufficient depth for
freshwater fish farming.

The plankton found in this study
consisted of 29 species of phytoplankton and
one species of zooplankton with a total
density of 9,350x10° cell/mL at location |,
9,54x10% cell/mL at location I, and
8,300x10° cell/mL at location Ill. Plankton
composition in the waters of Parit Keladi
Village has a low level of diversity and
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dominance of the C.vulgaris and indicate that the waters in Parit Keladi
Chroococcus species. The analysis of water Village still need to be managed for use in
quality and plankton composition results developing freshwater fish farming.
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