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ABSTRACT

This study aims to determine the effectiveness of various filter materials in RAS such as synthetic materials and
organic materials and there an impact on plasma cortisol, osmotic performance rate, growth rate and survival
rate of Channa marulioides. The cultivation process in the RAS system is carried out for 100 days with 50
individuals in each different treatment, namely T1: Synthetic filter; T2: Organic filter; T3: Mixture of synthetic
and organic filter; Control: No Filter and RAS. Measurements of plasma cortisol and osmotic performance
levels were carried out at the beginning and end of cultivation which had an impact on growth and survival
rates. The results of the study showed a decrease in cortisol levels (ng/ml), namely: T1: 9.24, T2: 9.66, T3: 10.37
which showed that there was no significant difference in each treatment (P> 0.05) but in T1, T2, and T3 were
significantly different with control treatment: 1.32 (P<0.05). The same trend occurred when observing the level
of osmotic performance with the highest decrease in T3 on 6 scales; T2 on a scale of 5.5; T1 has 5 scales, and
Control has 3 scales. Reducing the level of cortisol and osmotic performance hormones with the RAS system can
increase energy efficiency by reducing stress levels, and osmotic performance so that it can be optimized for
growth and survival in adaptation.
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INTRODUCTION

Identification and utilization of a diversity of
aquatic animal species is needed to increase
product diversity, towards a sustainable
aquaculture process which is currently a global
issue (38). Currently the world of aquaculture
is experiencing rapid development (50),
because fish diversity contributes to socio-
economic conditions so it needs to be
maintained and developed. (5). Increasing
market demand in the world fishing industry
requires practitioners to be able to classify
several species that have the potential to
increase the diversity of aquaculture products,
which has an impact on the stability of the
aquatic environmental ecosystem as an
economic source for locals (17, 26, 53).
Freshwater fish represent half of all fish
species and are the most threatened group of
vertebrates (51). One of the causes of reduced
availability of species in inland waters is the
reduced environmental carrying capacity of
natural habitats, and exploitation of fish along
the river flow (8, 22). Southeast Asian waters
are an aesthetic area for endemic fish species
that have classification of potential species
diversity, especially the Channidae family.
One type of Channidae fish that has potential
market demand is Channa marulioides, with
its distribution in tropical fresh waters in
Southeast Asia currently being supplied from
natural catches, making the proliferation of
this species increasingly worrying (24). .This
condition makes this fish worthy of being
classified as an endemic species that needs to
be preserved through the design of containers
and cultivation media following its natural,
sustainable habitat. C. marulioides like
channidae fish, they are generally fish that live
in fresh water in areas with calm currents.
(28). C. marulioides are often found in the
waters of Malaysia and western Indonesia
(21). The waters of rivers and lakes on the
island of Kalimantan in these two countries
have a high abundance of this species. The
calm current water habitat type is a typical
culture medium that is relevant in the scope of
recirculation  system  fish  cultivation.
Manipulation of water flow in the form of a
Recirculation Aquaculture System (RAS)
system is an effort to maintain the condition of
fish in their natural habitat. There is a strong
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relationship between water quality and fish
production, so that RAS can provide better
environmental conditions throughout the year
(54). Recirculating system aquaculture is an
effort to manipulate water flows by reusing
water media repeatedly. RAS can process
waste in cultivation containers (12); reviewing
this, it can be recommended to implement a
recirculation cultivation system (RAS) on
snakehead fish species (25). The recirculating
aquaculture system is a cultivation system that
can be applied on land, indoors, and in a
controlled manner to minimize interactions
between  environmental dynamics and
production  processes  (2).  Currently,
information on the role of RAS in developing
cultivation for certain species still needs to be
improved, considering that the RAS system
involves filter materials that can optimize
cultivation media. Therefore, it is crucial to
develop fish farming waste management
through the identification of mechanical and
biological filter materials to develop the
aquaculture sector sustainably (35). The most
crucial factor in the success of implementing
RAS is the selection of the suitable filter
media (29); information from research results
about the effectiveness of different filter
materials in  C. marulioides cultivation
schemes is very important in structured
domestication planning. Domestication efforts
require proper identification of the successful
adaptation of C. Macrolides to the scope of
cultivation. The hormone cortisol is a
significant indicator of stress (43), fish health
condition, and has been used to identify
stressors, including organic pollutants (30).
Apart from the dynamics of the cortisol
hormone, the osmotic performance rate also
has an essential role in physiological
adaptation efforts. When the osmotic pressure
of water approaches the osmotic pressure of
fish body fluids, the energy consumed in
regulating the osmotic pressure of the fish
body to adapt to the external environment is
the smallest, which is most conducive to fish
survival and growth (19). Examining the
importance of sustainable domestication
efforts, it is necessary to provide information
about identifying the dynamics of stress
hormones and the osmotic performance rate in
blood plasma, which impact the growth rate
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and survival of fish by implementing RAS
filtering during the rearing process. This
research aims to determine the effectiveness of
different filter materials in RAS which have an
impact on changes in the rate of cortisol
performance, osmotic performance, as well as
the growth rate and survival of Channa
marulioides in the scope of the cultivation
MATERIALS AND METHODS

Time, place and research method

This research was conducted between May —
June 2023; Blood plasma samples were
collected at the Laboratory of the Faculty of
Agriculture, Tidar University, Magelang,
IndonesiaThe data obtained are observation
data on the dynamics of cortisol levels in
plasma, and the rate of osmotic performance in
blood plasma and culture water media before
and after cultivation. At the same time,
information data was also collected regarding
growth and survival rates during culture. The
research was conducted using purposive
random sampling technique. Sampling points
are determined based on sample variations in
each treatment, namely  prioritizing
observations of the distribution of different
individual research objects with different
parameters in the population distribution of
each treatment. This is done with the aim of
ensuring that there is no similarity in sampling
the same individuals repeatedly.

C. marulioides cultivation

Observations were carried out by cultivating
C. marulioides intensively for 100 days. The
adaptation process of C. marulioides seeds in a
closed cultivation container as an open
concrete pond for 72 hours after the
transportation process from the catch area.
Preparation of a tank container measuring
100x50x50 cm with the water media used
being fresh water without salinity originating
from a groundwater spring treated with a 48-
hour recirculation system. Water media
samples before and after observation were
tested for osmotic performance rate. Selection
of observation objects in the form of C.
marulioides fry originating from wild catches
with a weight classification of <9.5 grams with
a length of £10 cm with a size uniformity of
>95%. Fish seeds are stocked at a density of
50 fish/treatment/container. Blood was
collected without killing the fish during the
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study. Technique for collecting blood in
Puncturing the Caudal Vessel (Caudal Vessel);
This is done by administering an anesthetic
solution before injecting blood into the midline
of the body behind the anal fin, then pulling
the syringe through the needle into the muscle
until it reaches the spine (spinal column). Take
a 1 ml blood sample of C. marulioides fish fry
before observation using a 2.5 ml syringe and
store it in an EDTA tube to suppress the
possibility of Dblood coagulation. Feed
management, namely providing feed in the
form of dried maggots at a dose of 3% of the
biomass. Considerations for choosing to use
dry maggot feed are; 1. The nature and eating
habits of this fish are carnivorous in nature; 2.
The availability of sustainable feed does not
depend on natural catch; 3. Maggots contain
animal protein which is needed for the
metabolism of carnivorous fish. The frequency
of feeding is three times a day, with feeding at
night being the most dominant. Observations
were carried out using an experimental method
by comparing cortisol and  osmotic
performance rate of C. marulioides after being
caught in nature and then reared in cultivation.
As data to support the observation of growth,
including length and weight growth rates. Fish
are maintained in the RAS system with
different filter materials for each treatment,
namely: T1: Synthetic filter material: Bioball
and Dacron foam; T2: Organic Filter:
Activated Carbon and Coconut Fiber; T3:
Filter Mix: Bioball, Activated Carbon, Dacron
foam, and Fiber; Control: No filter and no
recirculation.

Plasma cortisol sampling

Cortisol analysis is carried out as a serological
examination to determine the levels in the
blood plasma samples being observed. Blood
samples were taken from fish that were raised
without being killed and without anesthesia,
then the fish were immediately returned to the
relevant cultivation container for recovery
without morphological defects according to
their initial condition. 1 ml of blood sample is
taken using a 2.5 ml volume syringe moistened
with 3.8% sodium citrate as an anti-coagulant.
Blood samples were placed in EDTA tubes
and centrifuged at 3000 rpm for 10 minutes to
separate the plasma. The examination uses an
elisa reader with the Labtron brand type
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LMPR-A12. Plasma cortisol hormone levels
were measured using the RIA
(radioimmunoassay) method using Cortisol
(1) Elissa Kit (Ref: RK-240CT) 1ZOTOP
material.
Osmotic performace sampling
Osmotic performance rate analysis was
conducted by calculating the difference in the
osmotic performance of blood and water
media at the beginning and end of the study.
Blood from which body fluids (blood plasma)
have been taken is added with 3.8% Vaculab
K3 EDTA anticoagulant solution (3.5 grams of
Nacitrate in 100 ml of Akadest). The C.
marulioides rearing water medium was taken
after measurements were carried out. The
measurement results could be determined by
the isoosmotic medium of the test animal, and
these results were used as a basis during the
cultivation phase. At the end of the study, 12
samples of 0.1 ml of fish blood were taken in
each container to measure the blood
osmolarity level for each treatment.
Osmorality values of fish blood plasma
samples were measured directly using an
Automatic Micro-osmometer Roebling Type
13/13 DR Autocal by calculating the difference
between the osmotic pressure of the blood and
the osmotic pressure of the rearing medium.
Growth and survivle rate sampling
Data variables observed is the percentage of
length gain, meen length and weight gain;
these data parameters are to accommodate the
growth performance of C. marulioides as an
impact of treatment. Observations of the
length of the fish were carried out at the intial
and the final of the study by measuring the
total length from the tip of the mouth to the
direction of the tail of, in addition to
measuring the body weight of the individual.
In this research, growth and survival
calculated using parameter formula as follows:
- Mean length gain (L) (cm) (40): Mean Final
Length (cm) - Mean Initaial Length (cm)
Length gain (LG) (%) (40):
Final Lenght (cm)—Initial Length (cm)) _
Initial Length (cm) x 100=
- Mean weight gain (W) (g) (1): Mean Final
Body Weight (g) - Mean Initaial Body Weight

9)

Survival rate  (SR)
Final Number of Live Fish

Initial Number of Live Fish Stocked X
Water quality
This research uses a water quality tool in the
form of a dissolved oxygen meter with the
Lutron® brand type DO-5510 which can
display data on oxygen solubility, temperature
and pH. Using the ammonia checker tool with
the Hanna® Brand type HC HI700 with its
reagent package can determine the real-time
condition of ammonia levels in water media.
Data analysis
Statistical analysis data was processed using
IBM SPSS Statistics 23 software to observe
the effect of different filter material treatments
in the RAS system on cortisol and osmotic
performance rate with a confidence level of
95%. The correlation relationship between
parameters is also calculated by calculating the
logarithm of the R? relationship.
RESULTS AND DISCUSSION
Cortisol Plasma: Plasma cortisol levels were
observed before and after the research, this
was intended to determine changes in blood
cortisol levels at the beginning and end of
cultivation. Sampling was carried out
considering the condition of fish adapted from
nature. The observation results showed a
decrease in plasma cortisol levels during the
study in all treatments. This indicates that C.
marulioides adapt to the cultivation
environment by decreasing cortisol levels
during cultivation. Observations were carried
out in the laboratory, and the results were
presented in Table 1.

Table 1. Plasma Cortisol levels (ng/ml)

(%)  (40)
100

Treatmen Pre Post Difference
t Treatment Treatment Cortisol
(Pre Treatment—
Post Treatment)
T1 27.8 18.14 9.24 + 0.025%
T2 27.40 17.74 9.66 +0.013%
T3 28.37 18.00 10.37 +0.03%
Control 28.00 27.01 1.32 + 4.09°
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Note: The same superscript letter in the same row
indicated no significant difference on significant level 5%
(Tukey test)

The results of laboratory observations show
that the difference in the use of filter material
with a recirculation system in treatments T1
(9.24 ng/ml); T2 (9.66 ng/ml), dan T3 (10.37
ng/ml) is not significantly different (P>0.05),
but is substantially different (P<0.05) from the
control  treatment  without recirculation




Iragi Journal of Agricultural Sciences —2024:55(3):1158-1169

Rizal & et al.

filtration (1.32 ng/ml). This research shows
that the use of other filter materials has no
impact on changes in cortisol levels in blood
plasma. Even so, the application of the RAS
system with filtration is considered efficient in
reducing fish stress levels during cultivation.
The decrease in plasma cortisol levels of C.
marulioides during rearing indicates that the
fish can adapt physiologically to the scope of
cultivation. The recirculation system can
reduce stress levels in the adaptation process
to support fish growth and health and reduce
factors that can reduce productivity (31, 42).
RAS can also reduce stress levels contained in
water due to the degradation processes of
denitrification and nitrification and optimal
water management (20, 34). The trends of
decreasing cortisol in this study shows that
fish caught in the wild can adapt to a
controlled cultivation environment with the
condition of relevant manipulation of the
container and cultivation media. Reducing
levels of the hormone cortisol plays an
essential role in reducing stress levels in
aquatic animals such as C. marulioides,
followed by reducing the level of osmotic
performance so that energy is optimized to
increase growth rates Factors influencing fish-
producing cortisol levels are initial handling,
environmental conditions, temperature, and
toxic levels in the water (46). The decrease in
cortisol levels in this study was due to good
handling and cultivation processes and a
positive response to C. marulioides in the form
of water flow and quality water management
in the recirculation filtration system so that it
could stabilize water temperatures and
suppress dangerous toxic pollutants such as
ammonia nitrate. Responses to stressful
conditions in fish are divided into primary
responses, including endocrine changes;
secondary responses, metabolic changes; and
tertiary  responses, including animal
performance (growth, immunity, and changes
in behavioral patterns) (10). On the other hand,
prolonged exposure to stress can lead to
maladaptive responses that adversely impact
physiological processes such as growth,
behavior, reproduction, and immunity (44).
Therefore, it is clear that cortisol
concentrations in many matrices are highly
correlated with circulating plasma
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concentrations and can be used as an
alternative endocrinological tool to assess
stress (30). This study shows that fish can
optimally adapt to the cultivation media during
cultivation.  This research shows that
differences in filter materials in recirculating
aquaculture systems do not affect the level of
osmotic performance of C. marulioides during
cultivation, but this does not apply to control
treatments without recirculating filtration. In
cultivating fish species, it is essential to
differentiate cortisol rate under homeostatic
conditions and conditions outside the normal
range. This is to consider variations in cortisol
levels in one population (31). The cortisol
hormone indicator can be used to evaluate the
level of ecological adaptability in fish as
captive animals from the wild (18). The
difference in cortisol is significant in knowing
the physiological response of C. marulioides
fish caught in the wild as a form of adaptation
to the culture media. Research results show
that decreasing blood cortisol levels is a good
sign for the physiology of fish domesticated
from the wild. Controlled stress levels during
rearing show positive things for sustainable
fish rearing. Optimal metabolic processes and
physiological organ  adaptation  during
maintenance trigger a decrease in cortisol
levels in the blood, resulting in more efficient
energy mobilization. Cortisol levels are closely
related to blood glucose levels, impacting
energy efficiency (4) and fish health indicator
(3). Cortisol levels are a crucial hormone in
the physiology and biology of fish (47) in the
process of transcriptional modulation of
glucose, namely glucose levels in fish blood
(6, 18) so that fish can meet their energy needs
in stressful situations. The energy resulting
from a decrease in cortisol needed during
maintenance can be utilized by mobilizing
growth reproduction processes and plays an
essential role in the osmoregulation and
acclimatization processes of aquatic animals
(37). The effects of stress and cortisol on fish
metabolism go beyond simply disrupting
growth through energy redistribution, as the
consequences of stress and increased cortisol
levels in fish alter gut structure and further
inhibit digestive function by reducing nutrient
utilization (45). The hormone cortisol is a
neuroendocrine component responsible for
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regulating animal stress responses (15, 32). metabolism of blood and water media is an
Cortisol is the primary glucocorticoid hormone effort to adapt fish to the environment, which
that regulates metabolic/physiological is the primary stress factor (14) in individuals
adaptation under stress conditions in teleost during cultivation.

fish (16). In fish, the stress response includes Osmotic Performance

activation of the hypothalamic-pituitary- In this study, crucial to observe physiological
interrenal (HPI) axis, culminating in the activity in the form of osmotic performance
release of glucocorticoids from interrenal cells levels in measuring the ability of fish to adapt
located in the head of the kidney (10). After to water. The osmotic performance rate was
that, the hypothalamus releases corticotropin- observed in each treatment at the beginning
releasing factor (CRF) in the blood circulation and end of cultivation. The decrease in
(27). In some farmed fish, increased glycolysis osmotic performance rate drastically in blood
activity in the blood is one of the early signs of osmotic pressure (D), which ranged between
releasing the hormone cortisol. The decrease 23-28 mOsm/I H,0, while the osmotic medium
in cortisol levels in this study shows that C. (M) ranged from 19-21 mOsm/l H,0. The
marulioides can adapt through stable results of observing the level of osmotic
physiological mechanisms under performance are presented in Table 2.

biomonitoring  conditions. The osmotic
Table 2. Osmotic Performance Rate

Osmorality T1 T1 T2 T2 T3 T3 Control  Control
(Baseline) (Final) (Baseline) (Final) (Baseline) (Final)  (Baseline) (Final)

Blood Osmostic

(mOsm/l H,0) =D 30 25 29 25,3 30 23 30 28

Water Osmotic 20 20 19 20 20 19 20 21

Media

(mOsm/l H,0) = M

Omsotic 10 5 10 4,5 10 4 10 7

Performance Level

(M-D)

Y Cultivation 5+0.079° 5,5+ 0.075% 6 + 0.080° 3+5.63°

Osomotic Level

Note: The same superscript letter in the same row energy utilization is more efficient. The

i(qdiliate;j r;)o significant difference on significant level 5% dynamics of cortisol Iperformance rate are

ukey test).

essential in ion secretion mechanisms and
controlling osmoregulation in fish (36).
Differences in osmotic performance rate in the
rearing process are related to the stress level of
fish during cultivation. The decrease in
osmotic performance also has the same pattern
as the decrease in cortisol levels as an
indicator of stress in fish. Examining these
results requires an in-depth analysis of the
relationship between plasma cortisol levels
and the osmotic performance rate in this study
related to stress dynamics in domestication
efforts.

The research results show that there is a
relatively similar trend in results when
observing cortisol levels. There were no
significant differences in each treatment
(P>0.05), except for the control treatment.
There were no significant differences in
treatments T1 (5 mOsm/l H,0) and T2 (5.5
mOsm/l H,0), as did treatment T3. It can be
seen that the treatment T3 (6 mOsm/l H,0)
showed the highest decrease in osmotic
performance rate, then in the T2, T1, and
control treatments, the decrease in the osmotic
performance rate was seen to be the smallest
with a value of 3 mOsm/I H,0. The decreasing
trend in cortisol levels and osmotic
performance rate  during  maintenance,
indicates optimal physiological metabolism in
increasing ion recirculation in the body so that
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Relationship Between Plasma Cortisol and Osmotic
Performance Rate
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Figure 1. Relationship Between Decreasing
Cortisol Levels and Osmotic Performance

Rate.
Based on the Figure.l, the relationship
between cortisol levels and osmotic

performance rate in this study shows a close
relationship (R% 91), or a relationship of 91%.
In fish, the hormone cortisol plays an essential

the initial mechanism for fish to adapt through
the osmoregulatory system. This study shows
a decrease in cortisol as a stress hormone and
in the osmotic performance rate. A decrease in
the osmotic performance rate followed by a
significant decrease in stress hormones has a
positive impact on the effectiveness of energy
use, thereby impacting the optimization of

growth  metabolism (9,41), reproduction
through gonad development (33) during
cultivation.

Growth and Survivle Rate

This research process also shows that
domesticated  caught C.  marulioides

experienced positive growth both in terms of
length and weight gain. The absolute increase
in length ranges from 6-9 cm, with an increase
in weight ranging from 9-13 grams.
Meanwhile, C. marulioides, in the scope of
cultivation, can maintain life in a population

role in responding to stress, namely in ranging from 69% - to 98%.. The results of
osmoregulation metabolism (15). Cortisol growth performance and survival during
synergizes with Growth Hormone (GH) on cultivation are presented in Table 3.
increasing gill Na+/K+-ATPase activity (37),
Table 3. Growth Rate and Survival Rate
Performance Treatment
Control T1 T2 T3
Mean length gain (L) (cm) 6,3+ 0,39° 9,1+0,014% 8,8 +0,023° 9,3+0,014*
Length gain (LG) (%) 67,4+9,38" 83,8 +7,82° 82,28 + 7,79 85,76 + 7,89°
Mean weight gain (W) (g) 11,17 +1,97° 17,82 £0,19% 17,41 +£0,24% 18,55 + 0,22%
Survival rate (SR) (%) 69,3 + 13,02° 98 + 3,722 96 +4,18% 92 +4,28°

Note: The same superscript letter in the same row
indicated no significant difference on significant level
5% (Tukey test).

The cultivation results with different filter
materials in the recirculation aquaculture
system did not affect the growth rate in terms
of mean length gain (L), mean weight gain
(W), or length gain (L). The observations
showed that the T3 treatment had the best
values for length, namely 9,3 cm, absolute
weight (18. 55 grams), and relative growth
(85,76%), followed by the T1 and T2
treatments. The results of the data analysis
showed that the different filter material
treatments were not significantly different
(P>0.05). However, each different filtration
material  treatment  showed  significant
differences (P<0.05) in the control with no
recirculation filtration. The survival rate of
fish during rearing had the same trend as the
growth rate. Namely, the difference was not
significant for each filtration material
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treatment. Manipulating the container in the
form of recirculation and adding filters has
been proven to maintain fish survival, ranging
between 90-95%. The different filtration
treatments showed a significant difference
from the control (P<0.05), namely without
recirculating filtration, which showed that the
success of C. marulioides in cultivation life in
one population was 60-70%. The body will
optimally absorb nutrients from feed by
increasing body metabolism through energy
efficiency to increase growth so that
domestication efforts are getting closer to
perfection in this context. However, there
needs to be further research related to the
effectiveness of the growth rate and survival
rate of C. marulioides during cultivation as an
indicator of success in fish cultivation. This
study shows a similar trend in decreasing
cortisol levels with increasing weight and
length and fish survival. This is presented in
the relationship graph in Figure 2.
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Relationship Between Plasma Cortisol and
Growth Rate
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Relationship Between Plasma Cortisol and
Survival Rate
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Figure 2. Relationship Between Plasma Cortisol with Growth (A) and Survival (B).

Based on Figure 2, the research results show
that the decrease in cortisol levels and growth
rate have a close relationship, namely reaching
85.77%. Reducing stress levels also has an
impact on the fish's ability to maintain life,
with an R? relationship value of 82.85%.
Reducing cortisol levels has an important role
in increasing growth rate, where in this
condition the fish will be more optimal in
utilizing nutrients in energy metabolism (13)
to increase length and weight. Stress in fish
affects the ability to maintain life in the scope
of cultivation. Fish in stressful conditions
release the hormone cortisol through
physiological metabolism; this will affect the
somatic growth process in aquatic animals
(13). In the case of cultivation, serum cortisol
levels increase, indicating stress and increased
mortality (1, 49). This research shows that fish
that experience decreased cortisol levels
experience favorable growth. In addition to the
energy efficiency obtained from adapting the
osmotic performance rate, the fish can grow by
increasing length and weight during
cultivation. Optimal osmotic performance rate
also causes optimal growth due to
implementing a recirculation aquaculture
system with filtration. C. marulioides adapt
well during cultivation, and it can be seen that
decreasing cortisol levels, which is an
indicator of stress, has an impact on growth
and survival.

Water Quality

The vital water quality parameters to observe
are temperature, pH, oxygen, and ammonia
levels. Impacts the recirculation aquaculture
system applied in the C. marulioides
cultivation process is good water quality.
Research shows that the recirculation system

in cultivating C. marulioides can maintain
temperatures ranging between 25°C — 27°C,
pH 5-6, oxygen solubility 4-5 mg/L, and
ammonia 0.001 mg/L — 0.002 mg/L. This is
significantly different from the results of
measuring water media without filtration
recirculation in the control treatment. The
results of water quality measurements are
presented in Table 4.
Table 4. Water Quality

Treatme Teomp. pH [3)5(32/:: Amonia
nt (O] (mg/L) (mg/L)
T1 25,5 58 4,9 0,02
T2 25,8 5,9 51 0,02
T3 25 5,6 5 0,01

Control 27,5 6 1,8 0,1
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This research also looked at the effects of
recirculating filtration on water quality during
cultivation. Water quality factors
simultaneously have a fairly strong correlation
with cortisol (48), in this study showing that
fish can adapt to the aquatic environment
created in domestication efforts. The
measurement results in this study are classified
as ideal water quality for living media for C.
marulioides. It can be seen that there is a
decrease in cortisol levels as an indicator of
stress and a decrease in the osmotic
performance rate as an indicator of optimal
adaptation to the water media. The application
of aquaponics with a recirculation aquaculture
system with a temperature range of 28° C —
31° C, pH 6 -8, and oxygen solubility of 4 — 6
mg/l has a positive impact on the channa fish,
namely C. Striata (11). In aquaculture, stress
plays a vital role in fish survival due to water
quality and dissolved oxygen levels, ultimately
reducing fish growth and quality, thereby
affecting efforts to domesticate endangered
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fish species (39). Good water quality
management is the manipulation of cultivation
water media appropriate to its natural habitat
and impacts the level of adaptation through
growth and sirvival (7) and reduces stress
experienced by fish and prevents the
proliferation of disease (23). The recirculating
aquaculture system is a water quality index
control that is important for the survival and
growth of aquaculture objects because RAS is
suitable for the concept of sustainable and
healthy modern fisheries development (52).
The application of recirculation with filtration
in C. marulioides cultivation media can
increase the growth and survival of fish so that
it can optimize cultivation results in the future.
CONCLUSIONS

Efforts to domesticate C. marulioides by
rearing fish in a new, controlled environment
through various filter materials in a
recirculating aquaculture system did not have a
significant effect on reducing cortisol levels,
osmotic performance levels, growth rates, and
fish survival during cultivation. However, it is
recommended to apply a recirculation
aquaculture filtration system in C. marulioides
cultivation efforts using synthetic filter
materials and natural materials such as bioball,
dacron foam, activated charcoal, and coconut
fiber. Reducing cortisol levels during
maintenance impacts optimal C. marulioides
adapting to cultivation media with good water
quality by reducing osmotic performance rate
during cultivation. Reducing the stress level of
fish during rearing and the ability to adapt to
the media impacts energy efficiency for
growth and survival in controlled cultivation
environments.
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