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distributed under a (CC-BY License) (BOD), ammonia. Physical and chemical parameters still support the
survival of fish, although they are still supportive, there are several

parameters whose values exceed the water quality standards that have been
set. Judging from the pollution index value, the Lihung River is a lightly
polluted body of water. So overall the Lihung River is still good for
developing fisheries cultivation. The biological parameters of plankton in
the Lihung River are 3 genus variants, namely, Bacillariophyceae,
Chlorophyceae, and Copepada, with the dominant plankton in the waters
being the genus Bacillariophyceae, which is a class of plankton that is good
for aquaculture in rivers, with a brownish green river color. Cluster 1
contains stations II and III which are similar in all water quality parameters
(temperature, water color, depth, brightness, water flow, pH, DO, ammonia,
BOD, phosphate and plankton). From the results of these observations, good
water quality results were obtained at both stations. This cluster 2 contains
station I which has significant differences in water quality from stations II
and III, station I has BOD, ammonia, brightness, depth, and currents that do
not support fish cultivation.

Keywords: Lihung village; Tilapia fish; Water quality

Introduction tolerance, and quite high market demand. Tilapia fish is

a fish that is widely cultivated in many countries,

Tilapia fish cultivation is one of the fisheries sectors ~ including Indonesia. One cultivation method that is

that is growing rapidly in Indonesia until now. This fish ~ widely used is floating net cages, which allow the
has advantages such as fast growth, wide environmental
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development of cultivation in open waters such as lakes,
rivers or reservoirs.

Azhari et al. (2018) and Abdel-Wahed et al. (2018),
water quality plays an important role in increasing fish
farming production. As an effort to increase production,
tilapia fish farming is carried out intensively,
characterized by high stocking density and high protein
feed. Good water quality control is the key to the success
of this intensive farming.

Fulazzaky (2014), based on data from the Ministry
of Environment and Forestry, it is known that 68 percent
of river water in Indonesia is included in the category of
heavily polluted. The Ministry of Environment and
Forestry can declare that 68 percent of rivers are in a
heavily polluted condition, based on the results of water
quality monitoring that has been carried out (Awoke et
al., 2016). Monitoring river water quality can be a step to
monitor or control the presence of pollutants in the
water. In this way, the emergence of diseases due to
polluted water (water borne disease) can be avoided
(Rathi et al., 20121; Altenburger et al., 2015).

Water quality is the quality characteristics required
for certain uses of various water sources. Water quality
criteria are a standard basis for the quality requirements
of water that can be utilized. Water quality standards are
regulations prepared by a country or a region concerned.
Water quality can be known by conducting certain tests
on the water (Uddin et al., 2021; Hamuna et al., 2018;
World Health Organization, 2022). The tests carried out
are pH, temperature, and color or odor tests. Water
quality management is an effort to maintain water so
that the desired water quality is achieved according to
its intended purpose to ensure that the water remains in
its natural condition. Disposal of waste from human
activities without taking into account the carrying
capacity and carrying capacity of the environment
causes a negative impact on the quality of the ecosystem,
both physical, chemical and biological, as well as water
sustainability (Akhtar et al., 2021; Singh & Singh, 2017;
Sahhabuddin, 2014). Floating net cages are a cultivation
technique that requires a lot of money, so people who
want to cultivate need to think long and hard about
starting this business and problems such as fluctuations
in fish prices due to fish survival rates starting to decline,
as well as reduced intensity of fish deliveries. especially
for export deliveries, this is one of the obstacles that is
quite influential for society (Widjayanthi & Widayanti,
2020).

The results of the preliminary survey revealed that
the condition of floating net cage cultivation in Lihung
village, Karang Intan, there is a river that has been filled
with land which has become a river which has been used
as a place for floating net cage cultivation by the
community in Lihung village, after the big flood in 2020,
the productivity of floating net cage tilapia
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fishcultivation in Lihung village decreased by 50%,
initially the growth rate of fish which took 3 months,
became 6 months, with the same feeding conditions as
before the big flood, however the growth rate of fish
cultivated after the big flood was very different from the
growth rate of fish before the flood large, from the
estimates of the cultivators there they assume that there
is a problem with the water quality in the river flow in
Lihung village. The research aims to analyze water
quality conditions, water physics (temperature, water
color, depth, brightness, and current), water chemistry
(pH, BOD, DO, ammonia, and phosphate), and water
biology (plankton) in river flows in the village Lihung,
diamond coral.

Method

This research was conducted in the waters of the
river of Lihung Kacamatan Karang Intan Village, Banjar
Regency, South Kalimantan Province. Determination of
the sampling point is carried out purposive sampling
(Sugiyono, 2016), purposive sampling is a sampling
technique for data sources with certain considerations
(Sutrisno et al., 2022). The three sampling points
analyzed are as follows:

Station I: In the upstream, observations of water
quality are carried out in the form of water physics
(temperature, water color, depth, brightness, and water
currents), water chemistry (pH, BOD, DO, ammonia,
phosphate), and water biology (plankton) carried out 3
times the repetition during the day, every 10 days at the
specified point.

Station II: In the middle of the river, water quality
observations are carried out in the form of water physics
(temperature, water color, depth, brightness, and water
flow), water chemistry (pH, BOD, DO, ammonia,
phosphate), and water biology (plankton). carried out 3
repetitions during the day, every 10 days at a
predetermined point.

Station III: Downstream, water quality observations
are carried out in the form of water physics
(temperature, water color, depth, brightness and water
flow), water chemistry (pH, BOD, DO, ammonia,
phosphate), and water biology (plankton) are carried out
3 repetitions during the day, every 10 days at a
predetermined point.

Data Analysis
Cluster Analysis
Water quality data analysis is carried out using
cluster analysis, which is grouping objects based on
similar characteristics between the objects. Objects can
be products (goods and services), objects (plants or
others), as well as people (respondents, consumers or
others). These objects will be classified into one or more
10548
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clusters (groups) so that the objects in one cluster will be
similar to each other (Syukra et al., 2019).

Plankton Analysis

In accordance with the problem and research
objectives, the data that has been collected is then
processed and analyzed. The data analysis method used
to calculate plankton abundance 1is qualitative,
determining the type of plankton that dominates at each
observation point. The growth of the Dominance Index
based on the Simpson Odum (1998) index in Sukardi &
Arisandi (2020) is as follows:

p=3(3) M

Where:

D : Dominance Index

ni : Number of individuals of the i-th species

N : Total number of plankton at each sampling point,
range of dominance index according to Odum
(1998).

0 < E £ 0.5 Low dominance. There is no species that

dominates other species to the extreme. Environmental

conditions are less stable and there is no ecological

pressure on biota in aquatic locations. 0.5 < E < 0.75

Medium dominance and environmental conditions are

quite stable. 0.75 < E < 1.0 High dominance and there are

species that dominate other phytoplankton species. This

environmental condition is unstable and there is

ecological pressure.

Result and Discussion
Physics Parameters

Based on the results of field observations, data on
the physical parameters of the Lihung River waters can

be seen in Table 1.

Table 1. Water Physical Parameters

Parameter Station I Station II  Station III
Temperature (°C) 28.5 28.3 28.8
Color Brownish Brownish  Brownish
Green Green Green
Water flow(m/s) 0.072-0.092  0.057-0.077 0.047-0.103
Depth(m) 7.32 2.58 2.77
Brightness(m) 1.63 1.24 1.1
Temperature
Based on the results of observations, the

temperature range data obtained at station I during the
observation period is 28.1 to 29.0 °C; the temperature
range obtained at station II within the observation
period is 27.9 to 28.5 °C; the temperature range obtained
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at station III within the observation period is 27.4 to 31.4
°oC.

At station III, the third sampling, there was a
significant increase in temperature, this was because
when making observations at the third sampling, it had
not rained several days before, this caused the
temperature at the third sampling at station III to be
quite high, this was also due to heat exchange in the
water. The water flows and when conducting research
the high temperature is found at station IIL

Boyd (2015) solar radiation, air temperature,
weather and climate will influence the water
temperature. The optimal temperature for cultivating
tilapia fish is 25-30 °C (Muarif, 2016), from the research
results it was found that the temperature range at station
I was (28.1-29.0 °C) with an average of 28.5 °C, at station
IT (27.9-28.5 °C) with an average of 28.3 °C, and at station
I (27.4-31.4 °C) with an average of 28.8, the water
temperature conditions can be Tilapia fish tolerance
ranges from 25-30 °C, it can be stated that the water
temperature at the three points on the Lihung River is in
the good category for tilapia fish cultivation.

Depth

The depth range obtained at station I during the
observation period is 7.03 to 7.80 m. The depth range
obtained at station II during the observation period is
2.42 to 2.76 m. The depth range obtained at station III
during the observation period is 2.50 to 3.10 m. Station I
has a deeper depth than stations II and I1I, this is because
station I is at the intersection between Lihung village
and other villages, this is what causes the water volume
depth of station I to be different from stations II and IIL

The optimum water depth range for fish survival is
around 160-182 cm, very good for cultivating (Jefri et al.,
2020), from the research results it was found that the
depth range at station I was (7.03-7.80 m) with an
average of 7.32 mg/1, at station II (2.42-2.76 m) with an
average of 2.58 m, and at station III (2.50-3.10 m) with an
average the average is 2.77 m, the water depth that
tilapia fish can tolerate is in the range of 1.60-1.82m. It
can be stated that the water depth at the three points on
the Lihung River is in the category of not being good for
tilapia fish cultivation. River conditions that are too deep
are not very good for tilapia fish, this will cause a lack of
desire to spawn for the fish (Susanto et al., 2017).

Brightness
The brightness range obtained at station I during
the observation period is 1.30 to 2.40 m. The brightness
range obtained at station II during the observation
period is 1.13 to 1.45 m. The brightness range obtained
at station III during the observation period is 0.90 to 1.30
m. At station I there is higher brightness than at stations
IT and III. This is because the depth at station I is deeper
10549
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than at stations II and III. This is due to the presence of
an intersection that causes the water volume at station I
to be different from that at stations II and IIL

Water class criteria, government regulation no. 82
of 2001, that the brightness in waters for cultivating
freshwater fish is more than 45 cm. From the research
results it was found that the brightness range at station I
was (1.2-2.4 m) with an average of 1.6 m, at station II
(1.1-1.4 m) with an average of 1.2 m, and at station III
(0.9-1.3 m) with an average of 1.1 m, the state of water
transparency What tilapia fish can tolerate ranges from
more than 0.5 m. It can be stated that the water
brightness at the three points on the Lihung River is in
the good category for tilapia fish cultivation, because if
the water is too deep, it will be difficult for sunlight to
enter the water, and this This can affect photosynthesis
in waters.

Water Flow

The range of water flows obtained at station I
during the observation period is 0.072-0.092 m/s. The
range of water flows obtained at station II during the
observation period is 0.057-0.077 m/s. The range of
water flows obtained at station III during the
observation period was: 0.047-0.103 m/s.

Water class criteria government regulation no. 82 of
2001, that the speed of water currents in waters for
freshwater cultivation is 0.1-0.5 m/s, from the research
results it was found that the current speed range at
Station I, the water flow speed at Station I is below the
minimum limit set recommended. Water flow speeds
lower than this standard can cause the accumulation of
aquaculture waste around the cages, such as leftover
feed and fish waste. This can have a negative impact on
water quality and fish health, due to the high
concentration of organic matter and the potential for
decreased dissolved oxygen. Likewise, at station II,
Current speed range: 0.057-0.077 m/s. The water flow
speed at Station II is also below the minimum standards
set for freshwater cultivation. This condition indicates
that air movement at this location is less than optimal to
support a good air exchange process. Slow water flow
can inhibit the distribution of oxygen around the cage
and cause freezing of organic material which can slow
down water quality.

At station III, current speed range is 0.047-0.103
m/s, current speed varies more widely compared to
other stations, with a maximum value that slightly
exceeds the standard minimum limit (0.103 m/s).
Although there are portions of the observation time
where current velocities approach minimum standards,
most of the current velocities at these locations remain
below the recommended limits. It can be stated that the
speed of the water flow at three points on the Lihung
River is not good for tilapia fish cultivation, this is
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because the slow flow can cause food waste and fish
waste to accumulate in these waters, and this can cause
high levels of ammonia in the waters. , which can cause
high levels of toxins in waters, and this has an impact on
tilapia fish cultivation.

Water Color

Water color obtained at station 1 during the
observation period is Hk (brownish green). Water color
obtained at station Il during the observation period is Hk
(brownish green). Water color obtained at station III
during the observation period is Hk (Brownish green).

The water color is brownish green, caused by the
content of Bacillariophyta, this water color is good for
river areas because it indicates the abundance of
phytoplankton which can be directly utilized by
zooplankton, from the observation results it was found
that the water color was brownish green at the three
sampling points, it can be It was stated that the water
color at the three points on the Lihung River was in the
good category for tilapia fish cultivation (Essa et al.,
2024; Estifanos et al., 2022; Pramleonita et al., 2018).

Chemical Parameters

Based on the results of field observations, water
chemical parameter data in the Lihung River can be seen
in the Table 2.

Table 2. Water Chemical Parameters

Parameter Station I Station II Station III
pH 7.79 7.76 7.76
DO (mg/1) 3.83 3.9 4.15
BOD (mg/1) 16.21 42 10.2
Amoniak (mg/1) 0.67 1.08 0.25
Phosphate (mg/1) 0.05 0.05 0.08
pH

The pH range obtained at station I within the
observation period is 7.79 to 7.98. The pH range obtained
at station II within the observation period is 7.76 to 7.99.
The pH range obtained at station III within the
observation period is 7.76 to 8.20. The third sampling
station III saw an increase in pH up to 8.20, this was due
to the weathering that occurred at the third sampling
station III, this was due to the former cages having been
weathered for too long, and only replaced during the
third sampling. Paredes-Trujillo et al. (2022) and
Mustapha & Atolagbe (2018), stated that the pH of water
that can be tolerated by tilapia fish ranges from 5-11.
Optimal growth and reproduction of tilapia fish requires
a pH ranging from 7-8, from the research results it was
found that the pH range at station [ was (7.79-7.99) with
an average of 7.79, at station II (7.76-7.99) with an
average of 7.76, and at station III (7.76-8.20) with an
average of 7.76, the pH of the water that tilapia fish can
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tolerate is in the range of 5-11, it can be stated that the
pH The water at the three points on the Lihung River is
in the good category for cultivating tilapia fish. A good
pH is needed for tilapia fish, because a pH that is too
high or too low can cause freezing or chemically burning
the fish's skin.

DO

The DO range obtained at station I within the
observation period is 3.69 to 4.10 mg/1. The DO range
obtained at station II within the observation period is
3.46 to 4.64 mg/1. The DO range obtained at station III
within the observation period is 3.46 to 4.76 mg/1.

The minimum dissolved oxygen content of 2-5
mg/1 is sufficient to support the normal life of aquatic
organisms (Lastari & Handayani, 2022; Saari et al., 2018;
Bulbul & Mishra, 2022), from the research results
obtained the DO range at station I (3.69-4.10 mg/1) with
an average of 3.83 mg/1, at station II (3.46-4.64 mg/I)
with an average of 3.9 mg/1, and at station III (3.46-4.76
mg/1) with an average of 4.16 mg/1, the DO conditions
of water that can be tolerated by tilapia fish range from
2-5 mg/], it can be stated that the DO of water at the
three points in the Lihung River is included in the good
category for tilapia fish cultivation, good DO fish can be
used by tilapia fish to maximize the tilapia fish
metabolism system.

BOD

From the results of the water quality lab at
Lambung Mangkurat University, Banjarbaru, the BOD
range obtained at station I during the observation period
is 4.5 to 22.52 mg/1. From the results of the water quality
lab at Lambung Mangkurat University, Banjarbaru, the
BOD range obtained at station II during the observation
period is 2.7 to 5.41 mg/1. From the results of the water
quality lab at Lambung Mangkurat University,
Banjarbaru, the BOD range obtained at station III during
the observation period is 5.4 to 15.3 mg/1.

Water quality standards Government Regulation
No. 82 of 2001, the BOD value for cultivation activities is
less than 3 mg/1, from the research results it was found
that the BOD range at station I was (4.5-22.52 mg/1) with
an average of 16.21 mg /1, at station II (2.7-5.41 mg/1)
with an average of 4.20 mg/1, and at station III (5.4-15.3
mg/1) with an average of 10.20 mg/1, the water BOD that
tilapia fish can tolerate is around 3 mg/1, it can be stated
that the water BOD at three points on the Lihung River
is in the category of not being good for tilapia fish
cultivation.

Ammonia

The range of ammonia obtained at station I within
the observation period is 0.25 to 1.5 mg/1. The range of
ammonia obtained at station II during the observation
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period is 0.25 to 1.5 mg/l. The range of ammonia
obtained at station III within the observation period is
0.25mg/1. At stations I and II there is high ammonia, this
is due to the large amount of household waste
discharged into the waters, the high amount of waste
discharge causes high levels of ammonia in the waters.

Ammonia comes from denitrification during waste
decomposition by microbes under anaerobic conditions
(Anas et al., 2022; Maulana et al., 2021; Paul et al., 2020;
Krakat et al., 2017). Supported by the statement in
Government Regulation No. 82 which states that the
Ammonia value for cultivation activities is a maximum
of 0.02 mg/1, from the research results it was found that
the Ammonia range at station I was (0.25-1.50 mg/1)
with an average of 0.67 mg/l, at station II (0.25-1.50
mg/1) with an average of 1.08 mg/l, and at station III
(0.25-0.25 mg/1) with an average of 0.25 mg/1, the water
ammonia condition that tilapia fish can tolerate is
around 0.02 mg/l, it can be stated that the water
ammonia at three points on the Lihung River is in the
bad to almost dangerous category for tilapia fish
cultivation, because high BOD values will cause too low
oxygen content in the water, thus causing death of
tilapia fish, high levels of ammonia can cause poison for
tilapia fish, fish cannot extract energy from feed
efficiently, ultimately Tilapia fish will become lethargic,
sick and die.

Phosphate

The range of phosphate obtained at station I within
the observation period is 0.1 to 0.03 mg/1. The range of
phosphate obtained at station II within the observation
period is 0.1 to 0.03 mg/1. The phosphate range obtained
at station III during the observation period is 0.1 to 0.03
mg/1.

Phosphate conditions are related to the source of
nutrients and nutrition in the waters, because of the
large number of plankton which are the source of water
nutrients, as well as the good dissolved oxygen in the
three stations, the amount of phosphate in Lihung
waters is included in the good category. Government
Regulation No.82 of 2001 good phosphate content for
waters is in the range of 0-1 mg/l, from the research
results it was found that the phosphate range at station I
was (0.03-0.10 mg/1) with an average of an average of
0.53 mg/1, at station II (0.03-0.10 mg/1) with an average
of 0.53 mg/1, and at station III (0.03-0.10 mg/1) with an
average of 0.77 mg/1, the state of water phosphate that
tilapia fish can tolerate is in the range of 0 - 1 mg/1, it can
be stated that water phosphate at three points in the
Lihung River is in the good category for Tilapia fish
cultivation, high levels of nutrition in the waters can
increase the amount of plankton in the waters, high
levels of plankton in the waters cause sufficient natural
food for the tilapia fish.
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Biological Parameters

Based on the results of plankton identification at 3
locations, namely upstream, middle and downstream of
the Lihung River. 2 classes of phytoplankton were
found, namely Bacillariophyceae, Chlorophyceae and 1
class of zooplankton, namely Copepoda. Types of the
Bacillariophyceae, Chlorophyceae classes are found at
the upstream point, types of the Bacillariophyceae,
Copepoda classes are found at the middle point and
Bacillariophyceae, Chlorophyceae and Copepoda are
found at the downstream point. This shows that
Bacillariophyceae, Chlorophyceae and Copepoda. have
a wide distribution.

Rahim et al. (2022), Amorim et al. (2021) and
Zulfiandi et al. (2014), that in fresh waters, especially
rivers and reservoirs, the phytoplankton that are
dominant and have a wide distribution and play an
important role are Bacillariophyceae, Chlorophyceae.
From the results of research at station III, it was found
that the genus Bacillariophyceae dominates, the large
number of diatoms is due to the large number of species
and can be found in various aquatic ecosystems (Sheath
& Wehr, 2015). The existence of diatoms
(Bacillariophyceae) is also supported by water
conditions such as temperature, water color, and water
nutrients. The temperature range in the Lihung River is
28.3-28.8 °C. Aprilliani et al. (2018), Gatamaneni et al.
(2018), and Xiao et al. (2018) states that the optimum
temperature range for diatoms (bacillariophyceae) is 25-
30 °C and some diatoms cannot grow at temperatures >
34 °C. Diatoms (Bacillariophyceae) are good for waters,
because they include phytoplankton, which is a type of
plankton that can produce its own food or is autotrophic,
can be used as natural food in waters, and the presence
of phytoplankton can produce oxygen for waters.

At station III there are 3 types of plankton, because
the water quality at station III is the most optimal for the
growth of plankton organisms, in the form of
phytoplankton and zooplankton, with optimal waters,
this can support the growth of organisms such as
plankton, at station III also has the highest dominance of
plankton and the best compared to stations I and II,
because the highest number of phytoplankton is located
at station III, and the most dominant diatoms are
Bacillariophyceae which are phytoplankton which are
good for waters, because they can be natural food for
waters and can produce oxygen in the waters.
Phytoplankton is also categorized as the first natural
food for tilapia fish, and the nutrition from
phytoplankton is very good for tilapia fish seeds
(Burhan, 2023).

0 <E < 0.5 Low dominance. There is no species that
dominates other species to the extreme. Environmental
conditions are less stable and there is no ecological
pressure on biota in aquatic locations. 0.5 < E < 0.75
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Moderate dominance and fairly stable environmental
conditions. 0.75 < E < 1.0 Dominance is high and there
are species that dominate other phytoplankton species.
This environmental condition is unstable and there is
ecological pressure.

Dominance index values range from 0.26-0.83. This
indicates high dominance and there are species that
dominate other phytoplankton and zooplankton
species. This environmental condition is unstable and
there is ecological pressure.

Cluster Analysis

Analysis of water quality data is carried out using
cluster analysis, namely grouping objects based on
similar characteristics between these objects (Yotova et
al., 2021; Mutea et al., 2021). Objects can be products
(goods and services), objects (plants or others), as well as
people (respondents, consumers or others). These
objects will be classified into one or more clusters
(groups) so that objects in one cluster will have
similarities with each other (Ofetotse et al., 2021; Syukra
et al., 2019). The following are the results of cluster
calculations at 3 sampling points on the Lihung River.

Dendrogram using Average Linkage (Between Groups)

Rescaled Distance Cluster Combine
o 5 10 15 20 25
1 L 1 L

> 3,00 3|

Figure 1. Cluster dendogram

Output Analysis

Cluster 1 contains stations II and III which are
similar in all water quality parameters (temperature,
water color, depth, brightness, current pH, DO,
ammonia, BOD, phosphate and plankton). From the
results of these observations, good water quality results
were obtained at both stations.

Cluster 2 contains station I which has significant
differences in water quality from stations II and III,
station I has BOD, ammonia, brightness, depth, and
currents that do not support fish cultivation. From the
results of these observations, it was found that the water
quality was not good at station I, and different treatment
should be carried out from stations II and III.

The treatment that must be carried out are: Reduce
the disposal of household waste in rivers, to maintain
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the stability of BOD and ammonia in waters; Reduce
excessive use of feed so that leftover feed and fish waste
do not accumulate at the bottom because the current in
this river is quite slow which causes leftover feed and
fish waste to accumulate; Make an appeal to the
surrounding community not to carry out activities of
dumping waste into the river which causes damage to
the stability of the waters for fish farming; For fish
farming, it would be best to review the floating net cage
system, namely measuring the depth according to the
condition of the river, because the Lihung River has a
fairly deep depth and river brightness but the width is
very narrow which results in the flow becoming slow
due to obstruction by the size of the cages. floating nets
that are not suitable for the conditions of the Lihung
river.

Conclusion

The results of measuring the water quality of the
Lihung River can be concluded that: Physical and
chemical parameters in the Lihung Village River that
support the development of aquaculture, namely,
temperature, pH, water color, dissolved oxygen (DO),
nitrate, while parameters that do not support the
development of aquaculture are, brightness, depth,
current, biochemical oxygen demand (BOD), ammonia;
Physical and chemical parameters still support the
survival of fish, although they still support, there are
several parameters whose values have exceeded the
established water quality standards, seen from the
pollution index value that the Lihung River is included
in waters with mild pollution conditions. So overall the
Lihung River is still good for the development of
fisheries cultivation; Biological parameters of plankton
in the Lihung River, there are 3 genus variants, namely,
Bacillariophyceae, Chlorophyceae, and Copepada, with
the dominant plankton in the waters being the genus
Bacillariophyceae, which is a class of plankton that is
good for aquaculture in rivers, with a brownish green
river color; Cluster 1 contains stations II and III which
have similarities in all water quality parameters
(temperature, water color, depth, brightness, current
pH, DO, ammonia, BOD, phosphate and plankton), from
the results of these observations we obtained good water
quality results at both of these stations; Cluster 2
contains station I which has significant differences in
water quality from stations II and I1I, station I has BOD,
ammonia, brightness, depth, currents that are not
supportive for fish cultivation.
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