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ABSTRACT

The filtration of aquarium wastewater composed of a pot and bamboo is constructed for the
purification of microbial activities and to reduce turbidity. The aquarium wastewater is treated with
sand to reduce BOD and COD; the usage of coconut husk and vetiver act to decrease the turbidity,
nitrite, and pH while raising DO level. Initially, sand was sieved to produce 12 size ranges between
180 and 2000 m. The effectiveness of each range in removing turbidity, BOD, and COD through
sand beds 4 or 5 cm deep were tested. The critical size (300 & 425 m) at which no solid particles
could penetrate through the sand bed was observed at 3 and 4 cm in depth, respectively. Moreover,
the flow of solids through sand filter beds had all particles smaller than 180 m removed from them.
A 2 cm bed of sand allowed 0.2-0.5% of solids to flow through, and a 4 cm bed allowed 0.07-0.1 %.
Both fine and coarse sand layers are supported by a layer of gravel. In the column approach, the
thickness and flow rate of each layer were fixed. The thickness of the layers of sand and charcoal
were fixed at 4 cm and 6 cm, respectively. The findings of the column analysis, the combined filter
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showed decreases in turbidity by 48%, COD by 52%, BOD by 30%, and increasing DO by 48%,
respectively. The results reveal that absorbing nutrients can serve as bio-filters to create better
conditions for fish growth. The final weight, length, and SGR of fishes in the three aquariums were
significantly different after seven weeks of trial, the treated aquarium showed the highest value than

the control.

Keywords: Coconut husk; sand bed; turbidity; COD; BOD; SGR.

1. INTRODUCTION

Ornamental fish culture is a growing industry and
is a considerable profit to the entrepreneur.
Goldfish species are often referred to as ‘living
jewels,” and their attractive coloration and
fascinating behavior [42]. The important qualities
of ornamental fish are coloration and patterns,
acceptance of artificial feed, resilience to captive
conditions, and compatibility with members of the
same or different species [50]. Many of the
ornamental fish species possess these attributes
and are of small size that can be easily
accommodated in the aquarium [37] goldfish
possess high appetites and actively release
products of catabolism in the water through their
feces as well as gills, causing water quality
problems that require frequent cleaning [4]. Any
delay in this process is reflected in water
becoming cloudy and increasing the vulnerability
of the fish to health problems. Nitrogenous can
be removed from fish production using
mechanical, physicochemical, or biological
techniques [30,71,72]. Biological procedures,
which follow natural breakdown paths in under-
regulated settings, are more reliable, sustainable,
inexpensive, and efficient means of nitrogenous
component elimination [1,2,28,71]. Biological
filtration helps in dealing with this problem by
neutralizing the toxic waste in the products for
nourishment [17,18].

Bio-filter performance is dependent on a variety
of factors, including the surface area of media
used for bacterial enhancement, concentrations
of dissolved oxygen in the system, and the
amount of organic matter such as temperature,
pH, alkalinity, and salinity [8]. Because bacterial
nitrification is known to be highly sensitive and
susceptible to their environment, biological filters
are made of non-corroding material with broad
surface areas where nitrifying bacteria can attach
[12]. When compared to a bio-filter with a low
surface area per unit volume, a bio-filter with a
higher surface area per unit volume is more
efficient and economical. The installation of bio-
filters in modern re-circulating aquaculture
systems is expected to account for 10-30% of the

total cost [43]. The high cost of industrial media
should make RAS technology not easy to employ
in developing countries [6].

Plastic filtration media replaced with natural
filtration media could be one of the conceivable
options for lowering the use of plastic in filtration
systems while also meeting the growing need for
bio-filters for intensive aquaculture, particularly in
developing nations. In biological chambers, a
variety of natural filtering media have been
investigated for efficiency. Current studies have
shown that biofiltration medium manufactured
locally from available materials i.e., wood, shells,
charcoal, coconut shells, husks, and gravels can
be used for bio-flock and gas filter systems
[10,52,56].

Vetiver (Chrysopogon zizanioides (L) Roberty), a
medicinally significant perennial plant known to
reduce soil erosion, can withstand a wide range
of pH and hazardous metal levels [23]. Vetiver is
a hydrophilic terrestrial plant with physiological
properties such as the ability to absorb dissolved
nutrients such as N and P, reduce BOD, COD,
TSS, oil spill, accumulation of heavy metals,
batik production wastewater, tofu production
wastewater, and a high tolerance to herbicides
and pesticides [15,16,55, 62,63,64,59].

Several technologies are available for
wastewater treatment. The biological filter is one
of the best filtration systems and is eco-friendly
for aquariums. One of the most essential
features of the aquarium ecosystem is the
biological filter, which can also remove ammonia
from circulation water. Slow sand filters contain
biological activities. Sand beds are used in a
variety of ways to treat waste. However, many
technologies are available to maintain water
quality. They’re normally considered for large-
scale treatment plants, but the essential
chemistry for the latter methodology can be used
on a lower scale. However, the performance of
nitrification of these natural materials in RAS
under controlled conditions has not been studied.
The aim to develop a simple, low-cost technology
for reducing ammonia from the aquarium
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ecosystem using locally available materials is the
main motivation of this research, instead of
employing the preceding procedures, the three
pots, and bamboo one of the earliest water
purifying technologies, were tested. It is a good
technology for reducing BOD, COD, NOs, NHs,
and other contaminants.

2. MATERIALS AND METHODS

2.1 Experimental and Tank

Installations

Setup

The fish were purchased from the Aquarium
trade center in Coimbatore - Tamil Nadu, India.
The experiment was carried out for 120 days with
no water exchange at the aquaculture unit's (94 x
39 x 37.5 cm) 135-liter fiberglass tanks. The
waste generation is varied among the fish
species, hence during experiments different
species of fish were used to assess the filter
efficiency in the pot and bamboo recirculating
system. The experiment was conducted with
three distinct treatments and three duplicate
samples. A total of 3 g of pelleted commercial
fish feed (Taiyo. fish grower feed, 1.5 mm) with
approximately 30% crude protein, 2.0% crude
fat, 5.0% crude fiber, and 9.0% ash were added
into each rearing tank on day one of the
experiment to raise the organic content within the
system. The filtering procedures used pot and
bamboo filters, and the water was recirculated
via these two separate filters. The experiment's
outcomes were compared with and without a
filtration system period of 16 weeks. The three
different aquarium tanks followed by the three
different cultures of ornamental fish, Carassius
auratus [38,39] -Treatment tank |, Cyprinus
rubrofuscus [34] -Treatment tank I, and
Pangasianodon hypophthalmus (Sauvage, 1878)
-Treatment tank Il follows as respectively,
purpose for its comparison of growth and other
parameters.

2.2 Pot and Bamboo Filter

The pot filter is usually manufactured from locally
accessible and affordable materials, such as
clay. Both the first and second pots measured 24
cm in height; and 21 cm in width and the storage
pot is 32 cm in height and 21 cm in width. On top
and middle of the pot composed of a 6 cm fine
sand layer of 0.15 mm grain size, a 4 cm gravel
layer of 10 mm grain size, and a 4 cm charcoal
layer of 0.5 mm grain size; the bamboo filtration
system consists of tender coconut coir 5 cm,
vetiver 5 cm and cotton 3 cm and the storage

tank contain aerator, plants, heater its shown in
[Table 1]. The water was discharged to each
biofilter through a 2" PVC pipe drawn with the
help of the motors. The flow of the water was
adjusted with the help of a regulator. The inflow
of water to each biofilter was found to be 500
ml/min. Then the water percolated down and
reached the mouth of the inlet funnel which was
equipped with an electrically driven aerator and
finally by the action of airflow, the filtered water
came out through the outlet. Then the stored
water is drawn with the help of the motors and
reaches the fish tanks (Fig. 1). The sand,
charcoal, gravel, coir, and vetiver should be
replaced; at the very least, they should be
changed every two or three months.

2.3 Analysis of the Sampling Schedule
and Water Quality

Water samples were collected fifteen days after
being treated with and without a filtration system.
The 120 mL of samples were carried out from
10:00 to 11:00 am, the sampling tap of each
biofilter for inflow and outlet of the filters for
outflow, and the water samples were collected on
each sampling date in labeled polythene bottles
for physicochemical analysis and kept
refrigerated until analysis.

Samples were analyzed weekly and twice during
the 120-day experimental period. The dissolved
oxygen (DO) was measured weekly using Azide
modification [68]. The Spectrophotometry
technique was used to analyze ammonia (NH3)
and nitrate (NO3-) following APHA [5]. Sawyer
and McCarty [9] measured the chemical oxygen
demand (COD) and biological oxygen demand
(BOD) of wastewater. Every other week, COD,
nitrate, nitrite, and ammonia are measured.

2.4 Removal Rate

The progressive mass of the analyte (i.e., g per
day removal) was divided by the entire volume of
the bioreactor to calculate removal rates (g of
analyte removed m?3 bioreactor volume d-1) (L x
W x D; 2.21m3). By dividing the difference
between the influent and effluent loads (i.e., the
load removed) by the influent load for specific
test dates, removal efficiencies (%) were
calculated.

2.5 Scanning Electron Microscopy (SEM)

The dry sludge samples were examined by SEM
for surface analysis (ZEISS Model). The cross-
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section of samples without metal caps was
placed on a carbon tape and observed, applying
a potential of 10.00 kV and amplified 5.00 Kx.

2.6 Growth Performances

At the end of the experiment, they were then
collected, and the total weights were measured
to control and experimental tanks. Weight gain
(WG), Specific growth rate (SGR), feed
conversion ratio (FCR), and Survival rate (SR)
were calculated as per the following equations:
[41].

Weight gain (WG) = final weight (g) -initial
weight (9);

Food conversion ratio (FCR) = feed
intake/weight gain and consumption (g);

Specific growth rate (SGR) (%): [(In (final
weight) -In (initial weight))/50 days] x 100,

Where: In = Napierian logarithm;

Survival rates (SR) = final number of fish in
the tank/ initial number of fish in the tank x
100.

2.7 Statistical Analysis

All statistical analyses were carried out using an
analysis of variance as implemented in IBM
SPSS Statistics version 20 with a significance
level set at p < 0.05. The full ANOVA model used
the mean of DO, pH, ammonia, nitrite, nitrate,
BOD, and COD were measured as response
variables. A significant difference among
treatment pairs was determined for each
response variable through the effect test as
implemented in IBM.

3. RESULTS AND DISCUSSION

Complex ecosystems of aquatic environments
with many elements affecting the quality of water.
Several of these serve vital roles in aquaculture
[51,52,53]. Dissolved oxygen (DO), temperature,
pH, suspended particles, ammonia, nitrite, and
carbon dioxide (CO2) are the most essential
components influencing fish  development
performance is alkalinity also critical for the
causes of nitrifying processes [13]. Figs. 1 and 2
illustrate the results of this experiment's water
quality criteria.

In the present study, the pH of the three different
treatments without a recirculation system was
followed at 7.75+0.01, 7.69+0.01, and 7.69+0.03
(Fig. 2a). Using the filtration system helps to
reduce the level of pH in the aguarium water to
7.58, 7.51, and 7.5 (treatment I, Il, and IlI). In this
present experiment, with filtration systems, the
three different treatments’ pH levels were
7.361£0.02, 7.36+0.02, and 7.33+0.01. Fig 4a
shows the reduction percentage after using the
filtration system was seen to be 2.19%, 2.34%,
and 2.47 % (treatment I, Il, and Ill). pH was
stable around and ranged from 7.3 £ 0 to 8.1 +
0.5.

Nitrification is very sensitive to pH, and this
process declines significantly at pH values below
6.8 [64]. Alkalinity is therefore used to balance
and maintain the pH in re-circulating aquaculture.
In a perlite media trickling bio-filter startup cycle,
nitrification as assessed by ammonia conversion
to nitrate was substantially faster at pH 8.5 than
at pH 7.5 or 6.5. The pH range for aquaculture
systems is 6.5 to 8.5, while hydroponic systems
should be between 5.5 and 6.5 [67]. The system
pH values reported in this study are ideal for
nitrification and fish development [25].

Ammonia is the most common nitrogenous waste
product in fish, accounting for 60 % to 80% of
nitrogenous excretion [29,56]. Contamination of
intensive culture water with ammonia and nitrite
nitrogen has become a major stressor in the
aquaculture industry [16]. Adding microbial flock
enhanced the survival rate of Opsariichthys
kaopingensis under ammonia stress. Bacterial
challenge tests are routinely used to examine
fish immunity and health along the feeding trail
[36]. In the aquatic environment, poor water
quality encourages the growth of harmful
microorganisms that can be transmitted to
aguatic species [7,20,73]. Organic waste from
both fresh and marine farming activities has been
successfully treated using a biological filter
system [20,26,47]. The filter technique is used to
remove feed residues quickly. According to the
traditional bio-filter design, any wasted feed or
feed residue should be removed as quickly as
possible and as much as possible recycled.
Practically eliminated Recycling of food web with
the rapid disposal of unutilized feed ingredients.
Much effort has been done in recent decades to
improve the water efficiency of quality treatment
systems [71,27], as well as to improve the
energy efficiency and oxygen efficiency uptake
[69].
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Analyses of the untreated aquarium treatment
wastewater samples revealed greater ammonia
levels above the Environmental Production
Agency (EPA). The ammonia levels for treatment
I, treatment Il and treatment Il samples were
0.077+0.001, 0.072+0.001, and 0.063+0.002
mg/L (Fig 2b). The values obtained following
treatment with filter, on the other hand (Fig. 3b).
The ammonia levels in the three water samples
were dramatically reduced to acceptable levels
(0.005 mg/L). Using filters, the ammonia in
treatment | waste was reduced to 48.07%, in
treatment Il to 18.05 %, and in treatment 11l 20 %
wastewater (Fig. 4b).

The ammonia levels in the three water samples
were dramatically reduced to acceptable levels
(0.005 mg/L). The reduction efficiencies,
expressed in terms of percentage waste removal,
were discovered. Robert and William [49] found
that in channel catfish, excretion of ammonia at
pH 6 increased, whereas it decreased with
increased pH. Saha et al. [54] and Scott et al.
[57,58] indicated that ammonia excretion
increased with increasing pH (alkalinity), while
growth decreased. Guangjun Wang et al. [68]
further found that ammoniacal nitrogen and
nitrite-nitrogen levels in aquaculture water of
C.auratus were effectively reduced when the C/N
ratio was greater than 15:1 in biofloc technology.
The concentrations of TAN detected were the
consequence of two processes: TAN removal in
bio-filters and excretion of TAN from the fish.
Because the fish were given equivalent fixed
amounts over a set time, the contribution is
deemed to be equal in all trials [11]. The
calculated TAN removal ranged from 0.11+0.03 g
N m2d?! to 0.30+0.02 g N m=2d?! [43]. In this
study ammonia removal rates ranged from
treatment | is 0.029 g N m2 d*and treatment Il is
0.01 g N m=2d-?.

Dissolved oxygen (DO) is one of the important
parameters in water quality management, and it's
needed for the survival of fish and other aquatic
organisms. An increase of DO 5.27 £ 0.4 mg/L in
one week to 6.70 + 0.1 in eight weeks was
observed [43]. Researchers have noticed a
substantial effect of dissolved oxygen (DO)
concentration on ammonia-oxidizing bacteria
(AOB) whereby Nitrosomonas europaea
dominates the microbial community when DO is
below 0.24 mg/L [74]. Nitrosomonas oligotropha
were found to be optimally predominant at 8.5
mg/L DO [35]. Nitrification in fixed-bed biofilters
has been reported to stop at dissolved oxygen
below 40% saturation [24]. In this current study,

the raw treatment I, I, and Ill wastewater tested
failed to meet the EPA's minimal standard level.
Filters are effective in bringing the low DO values
of the three effluents to acceptable levels, which
has a direct impact on water quality because low
DO in water is linked to pollution. The present

study also observed values within the
recommended ranges [75,76].
In this current study, the raw treatment I, Il, and

[l wastewater tested failed to meet the EPA's
minimal standard level. The treatment I, II, and llI
wastewater samples yielded values of 6.66+0.01,
6.3+0.11, and 6+0.005 mg/L, respectively
(Fig. 2c). However, employing the filter to treat
treatment I, Il and Il wastewater yielded
substantially better results 7.24+0.02, 7.15+0.02
and 7.27+0.04 (Fig 3c). Filters are effective in
bringing the low DO values of the three effluents
to acceptable levels, which has a direct impact
on water quality because low DO in water is
linked to pollution. The increasing percentage of
the DO is 4.58%, 11.42% and 13.5% (Fig 4c).
The current study observed values within the
recommended ranges.

Nitrate reduction percentages of the three
different treatments are 21.8%, 14.78% and
18%. Throughout the 99-day testing period, the
de-nitrification tank combined with the tilapia
RAS performed well in terms of nitrate removal,
with a nitrate removal efficiency of 85.17%. The
fish were found to be unaffected by the reused
water from the de-nitrification tank, and water
exchange could be kept to a minimum [48]. Re-
circulating nitrogen removal systems such as
tricking filter and sand filter has been created to
remove contaminants and preserve water quality
in a closed aquaculture system [40,67].

The effect of the filter on nitrate in the Treatment
[, I and Ill aquarium wastewater samples is
shown in (Fig. 2d & 4d). In all the treatments, the
fiters were found to lower the nitrate levels in
treatments |, Il and Ill. The nitrate in treatments I,
II, and 1l was lowered by the filter from 7.11,
703 and 7.01 mg/L. Nitrate reduction
percentages of the three different treatments are
21.8%, 14.78% and 18% (Fig. 4d).

According to Al-Hafedh et al. [33], NO:2
concentrations in aquaculture systems should be
kept below 0.5 mg/L to minimize NO:2 toxicity to
fish. However, at a high stocking density of 220
fish/m3 and a low RR of 50%, the effects of the
without filtration system on the nitrite in
treatments I, Il, and 1l were found in the
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0.058+0.001, 0.057+0.001, and 0.05+0.001
(Fig 2e). The Canna glauca trench had the
highest de-nitrification rate, with 42-48% NO2-N
and NOz-N eliminated in the 200% RR. Some of
this loss could be due to plant uptake, but
because the C. glauca trench had gravel rather
than hydroponics culture, there were likely
sufficient conditions for de-nitrification in anoxic
settings in the gravel [65,66]. In this present
study, on the other hand with a filtration system
the treatments are respectively maintained nitrite
level in the water and the filter effectively reduce
the nitrite level in after using the recirculation
system.

The effects of the without filtration system on the
nitrite in treatments [, I, and 11l were found in the
0.058+0.001, 0.057+0.001, and 0.05+0.001 (Fig.
2e). In this present study, on the other hand with
a filtration system the treatments are respectively
maintained nitrite level in the water followed by
0.047+0.004, 0.043+0.003, and 0.044+0.004
(Fig. 4e) and the filter effectively reduce the
nitrite level in after using the recirculation system,
Fig. (4e) shows the reduction percentage level
was seen likewise 41.46%, 31.57% and 25%.

The Chemical Oxygen Demand (COD) indicates
the amount of oxygen supplied by the highest
oxidizing agent to neutralize the organic material
and inorganic nutrients, such as Ammonia or
Nitrate, present in water. Biochemical Oxygen
Demand (BOD) indicates the amount of
dissolved oxygen required for aerobic-organism
metabolism of organic material in wastewater.
Before treatment, the BOD for the measured
without filtration treatment I, 1l and Il wastewater
samples in the aquarium were 21+1.52,
13.431£0.24 and 16.33+0.88 mg/L, respectively
(Fig. 2f). The treatment of I, Il and Il wastewater
samples with filters resulted in considerably
improved values of 11.6+0.33, 10+0.57 and
12+0.57 mg/L, respectively (Fig. 4f). As a result,
the effectiveness of the filter system for treatment
[, Il and Il wastewaters were between 23.52 %,
23.97% and 25.41% (Fig. 4g). While the COD
levels for treatment I, 1l and Il wastewaters were
67.610.97, 75.3+2.02, and 81.06+£0.29 mgl/L,
respectively (Fig. 2g). Filters for the three water
samples yielded findings of 65+0.32, 64+0.57
and 63+1.15 mg/L for treated treatments I, Il, and
Il (Fig. 4g). The reduction percentage of the
three treatments is likewise 8.5%, 13.87% and
14.86% (Fig. 4f).

The Chemical Oxygen Demand (COD) indicates
the amount of oxygen supplied by the highest

oxidizing agent to neutralize the organic material
and inorganic nutrients, such as Ammonia or
Nitrate, present in water. Biochemical Oxygen
Demand (BOD) indicates the amount of
dissolved oxygen required for aerobic-organism
metabolism of organic material in wastewater.
[14] found the analyses before and after filtration
of the industrial and kitchen wastewater. The
BOD and COD values are tested before and after
the filtration. It decreased after filtration using the
pot and bamboo filter.

Fig. 4 presents the SEM image of biological
sludges viewed at 5.00 k x magnification. The
porous structure of the surface can be seen by
SEM of samples. The SEM examination of the
dehydrated biological sludge samples showed
granular-shaped porous material with various
sizes main in organic material in the after-
filtration samples (Fig. 3: al, bl and cl) and
biological sludge samples didn't show porous
materials in the before filtration samples
(Fig. 3:a,b &c).

The final weight, length, and SGR of fishes in the
three aquariums were significantly different after
seven weeks of trial. Present study there was no
mortality, and the treated aquarium showed the
highest value, followed than the control
aquariums. All fish specimens showed positive
signs of growth and normal behaviour expected
of healthy specimens. Galkina et al. [22] have
also noticed faster growth of grass carp when
integrated with duckweed than compared
sustainability to the other feed materials.
Common carp, catfish, and tilapia were the most
active users of fresh duckweed [21]. According to
Fasakin et al. [19] duckweed can contribute up to
30 percent of the total feed without significantly
affecting  growth  performance. Evidence
presented suggested that duckweed could be
efficiently assimilated into the biomass of tilapia
and carp [50].

In the experiment, the fish gained less weight
and their specific growth rate (SGR). The rate of
survival, the food consumption rate, and the
growth of the fishes were less compared to
control (Table 1). Before filtration treatments I, Il
and Il the survival rate like vise 60%, 60% and
70% was observed. After filtration treatment the
survival rate was shown in 100% in the three
treatments. Treatment I, Il and Il have a specific
growth rate of 0.09%, 0.16% and 0.32% in before
filtration and after filtration has 0.77%, 0.67% and
0.11% of SGR.
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Table 1. Ornamental fish’s growth performance of three different treatments with and without a filtration system

Growth performance  Treatment | Treatment Il Treatment Il
(Carassius auratus) (Cyprinus rubrofuscus) (Pangasianodon hypophthalmus)
Without filtration With filtration Without With filtration Without filtration With filtration
filtration
IW (g) 2.731£0.021 2.20+£0.011 5.32+0.77 2.46%0.06 19.28+1.52 19.27+0.04
FW (9) 2.91+0.21 3.13+0.09 6.22+0.77 3.2840.11 20.28+1.51 20.42+0.042
FCR (%) 0.12+0.01 0.013+0.00 0.17+0.03 0.01+0.001 0.32+0.07 1.10+0.32
WG (%) 4.79+0.67 42.09+3.95 3.79+0.81 33.09+2.43 2.09+0.42 5.93+0.10
SGR (%) 0.09+0.01 0.77+0.07 0.16+0.18 0.67+0.058 0.32+0.05 0.11+0.01
SR (%) 60% 100% 60% 100% 70% 100%
Treatment | - Goldfish; Treatment II- Koi carp; Treatment Il - Iridescent shark cat fish; IW- Initial weight; FW - Final weight; FCR- Feed Conservation ratio; WG - Weight gain;

SGR- Survival Growth Rate; SR - Survival Rate. Values show Mean + SE
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Fig. 1. This diagram shows the mechanism of the aquarium water filtration system.
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Fig. 2. Physico-chemical analysis before the filtration system for 120 days in during culture period of Cyprinus rubrofuscus, Pangasianodon
hypophthalmus and Carassius auratus. Each value is represented in Mean+SD (n=3)
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Fig. 3. analysis of the filtration materials: a) Before filtration - Sand sample; al) After filtration - Sand sample; b) Before filtration - Charcoal
sample; bl) After filtration - Charcoal sample; c) Before filtration - Vetiver sample; c1) after filtration - Vetiver sample
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The most expensive product in fish production is
feed, accounting for around 45 % of the total cost
[3]. Many efforts have been made to identify
pathways to reduce feed costs in assessing the
dietary supplement for fish production [3].
Products extracted from Aspilia mossambicensis
and Azadirachta indica leaf have been tested
[31]. Extracts of Carica papaya as a dietary
supplement could enhance gonadal development
and improve growth [32].

According to Ki Won Shin et al. [60], as the level
of ammonia rises, the growth performance of
S.Schlegelii, such as daily gain, daily weight
gain, condition factor, and hepatosomatic index,
Decreases. The concentration of ammonia
exposure and temperature were both modified by
growth indicators. There are many different
varieties of biofilters, each with its own set of
benefits and drawbacks, as well as specialized
application regions. For eliminating dissolved
wastes from re-circulating aquaculture systems,
FSBs are an efficient, relatively small, and cost-
competitive technology [44,45,4670]. Particularly
in cool or cold-water applications that require
consistently low levels of TAN and nitrite [61]. In
this study after using the pot and bamboo
filtration system the ammonia and nitrite level
was reduced, eliminating dissolved wastes and
its helps to the growth of fishes.

4. CONCLUSION

The purpose of this experiment was to study the
reusability of pot and bamboo filtration water
treated with sand and vetiver. NHsz, NOs, and NO2
levels were higher at the beginning of the
experiment. The results showed that high
denitrification efficiency was achieved in the pot
and bamboo filtration system. It is a cost-
effective, eco-friendly option for purifying water.
As a future scope of research, more samples of
water can be tested to further improve the quality
of pot and bamboo filters. The fish growth and
survival rate also improved after the filtration
system of water. Emphasis on monitoring and
measuring other facets to ascertain the purity of
the water, such as microplastics, and microbial
growth, and to enhance fish coloration by feed
additives with effective waste management can
be performed.
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