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Abstract: A study was conducted to evaluate the effect of different stocking densities on the growth performance of Tire track eels
(Mastacembelus favus) in RAS to advise the farmers to adopt this technology of eel culture. This study was divided into two phases:
nursing and grow - out phase. In the nursing phase, M. favus eels with the initial weight of 0.005 g were stocked at the densities of 500,
1000, 1500, and 2000 eel/m® in the culture tanks of RAS. Feeding was done with Moina and Tubifex twice a day up to satiation and
nylon substrates were placed for the hiding purpose of the eel fry. The highest survival was in the stocking density of 1000 eel/m®
(71.44%) and the lowest was in density of 2000 eel/m® (56.44%). Statistical analysis by One - way ANOVA showed that there is a
significant difference in the weight gain, length gain, DWG, DLG, and SGR among the treatments (P < 0.05). The stocking density of
1000 eel/m®showed the highest growth. Similarly, for grow - out phase, the tire track eels were stocked at 100, 200, 300, and 400 eel/m?
with an initial body weight of 4.43+1.232 g. Feeding was done 2 times (8 AM and 5 PM) per day manually at satiation level for all
treatments using commercial pellet feed (Micro 80) containing 42% CP. The growth parameters were not significantly different in all
treatments (P > 0.05). FCR resulted lowest with the value of 0.94+0.12 in the highest stocking density treatment (400 eel/m®). The best
suitable stocking density was found to be 1000 eel/m® for the nursing and 400 eel/m?® for the grow - out of M. favus in RAS. Based on

these findings, it is clear that stocking density highly influences the growth performance and the survival of M. favus in RAS.
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1. Introduction

Aquaculture plays a major role in aquatic food production,
which helps in maintaining the per capita consumption in the
world. It is the most possible and feasible approach to
provide aquatic products for ever - increasing demand in the
market [1]. The production increase is followed by
ecological concerns related to environmental issues such as
untreated wastewater disposal, sediment accumulation, and
also the quality and safety of the products. The major
obstacles towards conventional aquaculture are lack of space
for expansion, high competition for new sites, and limited
water availability. RAS is one successful solution for fish
rearing to address this challenge of space and water scarcity

2.

Recirculating aquaculture systems (RAS) have been
designed to overcome pollution issues and the stocking
capacity limitations of traditional land - based aquaculture
facilities [3]. Modern aquaculture has become an important
component of recirculating aquaculture. The rapid growth of
RASs, which appear to predominate concerning the
traditional fish pond aquaculture "flow - through" systems,
[4] was prompted by the need to position the production
units near the markets i. e. near the areas with high
population density [5]. Recirculating aquaculture systems

are mechanically sophisticated but biologically complex
culture systems. Fish must be reared intensively for the
production to be cost - effective. The main purpose of
developing the RAS system is intensive fish farming when
water availability is restricted. Compared to the conventional
aquaculture system, RAS uses less than 1% of the land area
and provides environmentally safe waste management
treatment [1]. This principle of fish culture can be
implemented for the farming of fish, shrimps, clams, etc. [6].
The culture of African Catfish (C. gariepinus) in Europe and
America has been introduced as an intensive culture of fin
fishes in the Recirculating Aquaculture System (RAS), a
processing technique that reuses fish rearing water more
than once, thus reducing space and water requirements for
fish culture [7].

Adoption of RAS comes with the issues of the high cost of
establishment, limited knowledge on its operation, the
expertise on the working principle of RAS, and the
inappropriate design for certain species. Along with the
modernization of aquaculture practices, RAS also has been
enhanced with a variety of techniques such as the
application of computer vision technology [8].
Intensification in aquaculture raises the concern of water
quality. So, to aid the RAS technology development of
different equipment like foam separator (protein skimmer),
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biofilter, thermal regulation system, UV - sterilizer lamp,
ozonizer, and denitrification chamber [4].

In aquaculture, stocking density is the term that is normally
used to define the initial number or biomass of fish per unit
volume of tank or pond capacity or per unit volume in unit
time of water inflow through the holding environment [9].
The pivotal factor which affects the fish growth performance
in aquaculture is stocking density. Especially, in
recirculating aquaculture systems, the main goal is aimed at
high productivity with higher stocking densities in confined
environments [10].

The culture of Asian swamp eel (Monopterus albus) has
shown better growth in the aquaponics recirculating
aquaculture system. Producing 1kg of M. albus requires
17.70x1.31 m® water in 65 culture days in a recirculating
aquaculture system [11]. A higher stocking density of 15.0
kg/m>(180 ind. /m?) yielded higher production of swamp eel.
Anguilla marmorata reared in 1.0 m® culture tanks of
recirculating aquaculture systems at the stocking densities of
12 kg/m® (70 fish/m®), 20 kg/m® (117 fish/m®), and 28 kg/m®
(165 fish/m®), showed a limited increase in growth with the
increasing stocking density. Also, the stress level was higher
with the increased stocking density [12]. The present study
aims to determine the effects of stocking density on the
growth performance and survival rate of Mastacembelus
favus in Recirculating Aquaculture System (RAS) at two
stages.

2. Materials and Methods

2.1 Experiment location

This study was conducted in the wet laboratory of the
Department of Freshwater Aquaculture in College of
Aquaculture and Fisheries, Can Tho University, Vietnam.
The experiment was carried out in an indoor facility for 105
days.

2.2 Experimental fish

Tire track eel (Mastacembelus favus) were brought and
stocked in 150 L tanks and were treated with iodine (2
ml/m?) for the removal of all the possible ectoparasite. They
were acclimatized for 5 days to inspect the signs of any kind
of pest or disease. After monitoring the water quality
parameters, they were finally transferred to the specialized
tanks for recirculating the aquaculture system.

2.3 Experimental Design and Operation

This research is mainly comprised of two experiments. Each
treatment had three replicates and separate RAS units. One
RAS was designed with a 150 L - circular culture tank, 100
L - biofilter tanks, 100 L - solid collection tanks, and 50 L -
mechanical filter tanks. All the culture tanks were fitted with
air stone diffusers for oxygen supply and a pump was used
to circulate the water throughout the systems. Plastic
biomedia (80 L) with a total surface area of 750 m%/m?® were
used as biofiltration media in all the biofilter tanks.

The nursing phase comprised of 4 treatments and 3
replicates. The eels of 0.005 g (about 0.8 cm in length) were
stocked with different densities (500, 1000, 1500, and 2000
ind. /m3). Nylon substrates were used in the culture tanks.
After rearing the eels for about 1.5 months the experiment
was stopped. M. favus fry was fed with Moina and Tubifex.
The system was stopped when feeding to maintain the live
food in the culture tanks only. The fry was fed two times a
day up to satiation that is until they stopped eating or
searching for food. Strong aeration was provided to maintain
the dissolved oxygen as the amount of water recirculated
was less. Nylon substrates were placed in the culture tanks
to provide the hiding place for the eel fry. Monitoring was
done every day to check the mortality of the fry.

Similarly, the grow - out phase comprised of 4 treatments
and 4 replicates. Then, the eels with an initial body weight
of 4.43+1.232 g and initial body length of 12.01+1.117 cm
were cultured with different stocking densities (100, 200,
300, and 400 eel/m?). This experiment was conducted for
about 2 months. For the grow - out phase, plastic substrates
were used in the culture tanks for the shelter. Feeding was
done 2 times (8 AM and 5 PM) per day for all treatments
using commercial pellet feed containing 42% CP (Micro
80). Feeding was done manually at satiation level. The total
amount of feed given to the eel was measured at the end of
the experiment to calculate the Food Conversion Ratio
(FCR).

2.4 Water quality monitoring

Water quality parameters like pH, dissolved oxygen (mg/L),
and temperature (°C) were measured daily by using the, pH
meter, DO meter, and thermometer. The parameters were
measured every day at 8: 00 AM and 2: 00 PM. The water
samples were collected from the culture tanks and biofilter
tanks. Water samples were taken every three days to
measure the ammonia, nitrite, and nitrate levels using the
Sera test kits. The flow rate of water was adjusted and
recorded about 1.5 L per minute.

2.5 Sampling

The growth rate of tire track eel was periodically measured
every 30 days. The length and weight were measured and
recorded by random sampling of ten eels from each rearing
tank by using a small scoop net. From the date of stocking,
fish was sampled. After the completion of the experiment,
the total number of eels in all the tanks was counted and
recorded to calculate the survival rate of the eels. Similarly,
all the eels in each tank were batch weighed for the
determination of average individual weight and biomass per
system. The data obtained was used to determine the effect
of different stocking densities on the eel growth performance
and survival.

2.6 Data Analysis

All the data was calculated into mean and standard deviation
by using Microsoft Excel. The difference in LG, WG, DLG,
DWG, and SGR of fish and water quality parameters among
the treatments was statistically analyzed with the help of
One - way ANOVA and DUNCAN tests using SPSS to
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identify variations between treatments with a significance
level of P <0.05. Data were expressed as meanzstandard
deviation (SD).

The growth parameters were calculated by using the
following formulae:

Weight Gain = Final weight - Initial weight

Length Gain (cm): Final length - Initial length

Daily Weight Gain (DWG): (Final weight - Initial weight) /
Culture Days

Daily Length Gain (cm/day) = (Final length - Initial
length) / Culture Days

Specific Growth Rate (%) = (In Final weight - In Initial
weight) /Culture Daysx100

Survival Rate (%) = (No. of eel harvested/No. of eel
stocked) x100

Total initial biomass (kg) =
Individual weight

Total final biomass (kg) = Total final number x Individual
weight

Total initial number x

3. Results and Discussion
3.1 Water quality parameters

In the nursing phase, the effect of different stocking
densities on the growth performance of M. favus fry was
observed in recirculating aquaculture system. The
temperature ranged from 26°C - 29°C, pH from 7 - 8, and
dissolved oxygen from 5 - 6 mg/L. In the study done by [13]
in the recirculating aquaculture system, the pH ranged from
6.2 - 7.5, temperature 25 - 27°C, dissolved oxygen from 6 - 7
mg/L, ammonia 0.001 - 0.002 mg/L, nitrite 0.06 - 0.13
mg/L, and nitrate from 15 - 93 mg/L. M. pancalus tolerates a
pH between 6 and 8 but pH 7 is suitable for better survival
[14]. The study also revealed that larval rearing of this
species is very sensitive to the water quality. The dissolved
oxygen level reached the maximum value of 7.16mg/L and
the minimum value of 3.74mg/L while rearing.

In the grow - out phase, the influence of the stocking
densities on the water quality parameters in the culture tanks
and biofilter tanks was observed. The temperature ranged
from 28.0 - 29.7°C, pH 7.4 - 8.2, dissolved oxygen 5.5 - 5.7
mg/L which did not drop down below 5 mg/L because of the
recirculating aquaculture system. Also, kH in the culture
tanks was recorded to know the buffering capacity of the
water. Low kH indicates the less buffering capacity of the
water which means pH fluctuates easily but in this study kH
ranged from 75 to 85 mg/L. The concentration of NO3, NO,
and NH; increased with the increase in the stocking density.
The highest nitrite level recorded was 0.47+0.036 mg/L in
the high stocking density treatment and the lowest was 0
mg/L in 100 and 200 eel/m® densities. Similarly, the highest
levels of nitrate and ammonia were observed in the high
stocking density treatments (20.3£3.59 mg/L and
0.005+0.0016 mg/L). Nitrite is considered to have a toxic
impact on the fish which in this experiment was below 0.5
mg/L in all the culture tanks. Stocking density also affects
the nitrate and nitrite levels in the rearing of eels in
recirculating systems. The nitrate levels ranged from
1.43+£1.36 mg/L to 2.36+£1.43 mg/L and from 3.61+3.20

mg/L to 6.31+£3.77 mg/L in lower to higher stocking density
(100 and 260 inds. /m?) respectively [11].

Stocking density is the key element for the deterioration of
the water quality in the culture system which means higher
the stocking density higher the production of waste like
feces and uneaten feed [15].

3.2 Survival Rate

Stocking density showed great influence on the survival of
eel during nursing. The highest survival was 71.57% which
was obtained in treatment with stocking density 1000 eel/m®
and the lowest was 56.41% in treatment 2000 eel/m®. The
treatment with stocking density 1000 eel/m® was
significantly different as compared to other stocking
densities (P < 0.05) (Figure 1). A similar, result can be
observed in the previous study where the survival rate was
highest in low stocking density than in the high stocking
density which was 90.0% in 200 fish/m? and 83.3% in 600
fish/m? [16]. Similarly, the survival rate declined from 59 -
61% as the density increased where stocking densities 100
fry/m? and 200 fry/m? attained significantly higher survival
rates (P < 0.05) [17]. The survival rate of M. favus reared for
45 days was found to be 60% [18].
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Figure 1: Survival rate (%) of eel during nursing (Note: The
value are in meanSD. Different letters (a, b, ¢) among the
bars indicate a significant difference, p < 0.05)

However, during the grow - out phase, all the stocking
densities resulted in a 100% survival rate. This result shows
that all the stocking density did not have any influence on
the survival of tire track eel during the grow - out in RAS. A
similar result was observed in a study done on European eel
(Anguilla anguilla) where the survival rate was observed to
be about 100% in the recirculation aquaculture system [13].
No mortality was observed in any of the stocking densities
while rearing A. marmorata [12]. This result indicates that
marbled eels adapt greatly to the recirculating aquaculture
system. A study conducted on the Asian swamp eel
(Monopterus albus) revealed that the highest survival of the
eels was found to be 86.44% in treatment with the stocking
density of 180 inds. /m?* whereas the lowest was 77.84% in
260 inds. /m? but there was no significant difference among
them (P < 0.05) [11]. Rearing Anguilla japonica with the
initial weight of 20g/tail at the stocking density of 163 tails/
tank for 104 days resulted in the survival rate of 91% where
mortality was mainly caused due to power outage and water
reconditioner problem [19]. The previous study conducted in
Clarias gariepinus in the recirculating aquaculture systems
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with the stocking densities of 20, 000 - 31, 000 for
fingerlings, 6, 000 - 9, 000 for juveniles and 150 - 300
fish/m® for adult fish resulted in the survival rate of 75 -
80%, 75 - 93%, and 77 - 88% respectively [7].

3.3 Growth parameters

3.3.1 Nursing phase

The growth performance of M. favus during the nursing with
different stocking densities shows that there is a significant
difference in final weight and weight gain of tire track eels
(P < 0.05) (Table 1). The weight gain ranged from 1.05 g to
1.53 g where the highest was 1.53+0.07 g in the stocking
density 1000 eel/m* and the lowest in stocking density of
2000 eel/m® (1.05+0.04 g). Similarly, the daily weight gain
was highest in 1000 eel/m? (0.03+0.01 g/day). There was no
significant difference in the daily weight gain of the tire
track eels among the treatments (P > 0.05). Statistical
analysis by One - way ANOVA showed that there is a
significant difference in the length gain parameters among
the treatments (P < 0.05) during the nursing of M. favus. The
average final length was higher in stocking density of 1000
eel/m® 8.46+0.59 cm) and lowest in 2000 eel/m® density
(6.26+0.48 cm). In the stocking density of 1000 eel/m®, the
length gain and daily length gain were the highest
(7.64+0.08 cm and 0.17£0.00 cm/day) but the lowest was in
2000 eel/m® (5.46x0.00 cm and 0.12+0.00 cm/day).
Similarly, the results of SGR of the eels showed a significant

difference among all the treatments (P < 0.05) where 1000
eel/m® density had the highest SGR (12.72+0.11%) and
lowest in 2000 eel/m® density. The study conducted on M.
armatus attained the highest daily growth (0.045g/day) in
the low stocking which declined with the increase in
stocking densities. The weight gain and SGR (1.09 g and
3.79%/day) were also highest in the low stocking density
200 fish/m? as compared to the medium and high stocking
densities [16]. A similar study conducted on glass eels
(Anguilla bicolor) shows that the stocking density (54.95,
109.89, and 164.84 fish/m®) did not affect significantly on
the final weight, weight gain, SGR, FCR, and survival
however it had a significant effect on the yield of the eels
[20]. In a similar study conducted in Anguilla bicolor, the
stocking density showed a significant effect on the growth
performance of the eels (P<0.05) [21]. The highest weight
gain (1.43g), specific growth rate (1.62%/day), survival rate
(79%), feed conversion ratio (5.17), and feed efficiency
(19.52%) was obtained in the treatment with a stocking
density of 3eels/L. The stocking density did not affect
significantly on feed conversion ratio and feed efficiency but
only on weight gain, SGR, and survival rate (P>0.05) [21].

M. favus fed with Moina and Tubifex resulted in the growth
from 1.44+0.54 cm to 6.5£0.18 cm [18]. Similarly, feeding
the eel fry with tubifex worms showed significantly better
growth, SGR  (3.01+0.11%), and survival rate
(95.00+1.56%) over other feeds (P<0.05) [22].

Table 1: Growth parameters of M. favus during nursing

Parameters Treatments (eel/m?)

500 1000 1500 2000

Initial weight (g) 0.005 0.005 0.005 0.005

Initial length (cm) | 0.812 0.814 0.804 0.801
Final weight () | 1.34+0.29" | 1.53+0.31° | 1.07+0.25* [ 1.05+0.27°
Final length (cm) | 7.29+1.70° | 8.46+0.59% | 6.77+0.64° | 6.26+0.48°
Weight gain (g) | 1.33+0.04" | 1.53+0.07° | 1.07+0.07* [ 1.05+0.04°
Length gain (cm) | 6.48+0.14° | 7.64+0.08% | 5.96+0.07° | 5.46+0.00°
DWG (g/day) | 0.03+0.00 | 0.03+0.01° [ 0.02+0.01%® | 0.02:+0.00°
DLG (cm/day) | 0.15+0.01° | 0.17+0.00% | 0.13+0.00° | 0.12+0.00°
SGR (%) 12.42+0.07° [12.72+0.11° [11.93+0.14° | 11.88+0.09°

Note: The value shown in the table are in mean+SD. Means with different superscript letters (a, b, ¢) in the same row indicate

a significant difference (p<0.05)

3.3.2 Grow - out phase

In the grow - out phase, all the growth performance
parameters such as initial weight, initial length, final weight,
final length, weight gain, length gain, daily weight gain
(DWG), daily length gain (DLG), specific growth rate
(SGR), and survival rate (SR) were not influenced by the
stocking density (P < 0.05) (Table 2). The highest weight
gain was observed in the stocking density of 400 eel/ m® and
the lowest was in 200 eel/m>. The highest stocking density
400 eel/m® showed the highest daily weight gain and specific
growth rate with the values 0.07+0.01 g/day and
1.06+£0.19% respectively. All the growth parameters were
observed to be lower in the treatments with the stocking
density of 200 eel/m®.

The average final length was higher in stocking density of
300 eel/m® with the value of 15.13+0.43 cm and lowest in
200 eel/m*density (6.26+0.48 cm). In the stocking density of
300 eel/m?, the length gain was the highest (3.03+0.30 cm)
whereas daily length gain was similar in both stocking

densities of 300 and 400 eel/m®. Similarly, the results of
SGR of the eels showed that there is no significant
difference among all the treatments (P > 0.05) where 400
eel/m® density had the highest SGR (1.06+0.19%). During
the rearing of marbled eel in the recirculating aquaculture
system, the stocking density affected significantly on the
final individual weight, growth efficiency, and feed intake.
However, the SGR, feed conversion ratio, and protein
efficiency rate showed no difference between different
stocking densities [12]. In a study done on the swamp eel,
the stocking density did not show any significant difference
in the daily weight gain and SGR where the highest was in
treatment with stocking density 180 inds. /m* which was
0.70+0.15 g/day and 1.79 +0.60%/day respectively. The
highest weight gain attained by the swamp eels reared with a
stocking density of 180 inds. /m? was 41.71+9.05g and the
lowest was 26.40+4.02g at the density of 100 inds. /m? in the
culture period of 65 days [11].
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Table 2: Growth parameters of M. favus during grow - out

Parameters Treatments (eel/m?)
100 200 300 400

Initial weight (§) | 4.47x0.16° | 4.3430.14° | 4.82+0.31° | 4.60+0.36°
Initial Length (cm) | 12.16+0.19% | 11.92+0.14% | 12.21+0.25" | 12.26+0.36°
Final weight (g) | 8.11+1.63% | 7.58+1.08° | 8.06x0.24° | 8.67+0.84°
Final length (cm) 14.44+1.01% | 14.04+0.50* | 15.24+0.06% | 15.13+0.43%
Weight gain (g) | 3.64=1.65° | 3.24x1.07° | 3.25:0.27° | 4.07+0.83
Length gain (cm) 2.28+1.02* | 2.12+0.50% | 3.03+0.30* | 2.87+0.39%
DWG (g/day) 0.06x0.03 | 0.05:0.02° | 0.05£0.00° | 0.07+0.01°
DLG (cm/day) 0.04+0.02* | 0.04+0.01* | 0.05+0.00* | 0.05+0.01%
SGR (%) 0.97+0.33* | 0.92+0.23* | 0.86+0.09* | 1.06+0.19°

Note: The value shown in the table are in meanzSD. Means with different superscript letters (a, b, c) in the same column

indicate a significant difference (p<0.05)

Feed consumption and FCR during grow - out

Feed consumption was higher in the highest stocking density
treatment 400 eel/m® which was significantly different as
compared to the other stocking densities (100, 200, and 300
eel/m®) (P<0.05). It indicates that the higher the stocking
density the higher the feed consumption. Similarly, FCR was
lowest (0.94+0.12) in the stocking density of 400 eel /m°
whereas the highest was (1.34+0.37) in the stocking density
of 100 eel/m®. FCR tends to increase as the stocking density
decreases. Similarly, feeding behavior was observed to be
competitive based on the density of the eels which appeared
to be similar to Monopterusalbus [11]. Stocking densityalso
affects greatly the FCR which is shown by [11], where M.
albus reared at 180 inds. /m® obtained the lowest FCR
(3.55+0.06) as compared to other stocking density
treatments (100 and 260 inds. /m?). The previous study was
done by [19] on the performance of Japanese eel in an
intensive closed recirculating system resulted in the total
feed consumption of 11.6 kg, an increase in weight was 7.7
kg, and feed conversion ratio was 67%.

A slight increase in the stocking density has a smaller impact

on eel performance, but a greater increase in the stocking
density results in significant stress on the fish [12]. Lower

» Initial bromass (kg'm3)

stocking density might not alter the growth performance of
A. marmorata, but higher stocking density significantly
affects the growth of the eels [12]. Higher stocking density
of swamp eel (Monopterus albus) compared to lower
stocking densities yields relatively higher production of eel
also results in a higheraccumulation rate of nutrients
concentration in the system [11].

Biomass production in grow - out

M. favus reared at the higher stocking density of 400 eel/m®
resulted in the highest biomass production (3.73£0.49
kg/m®) which was significantly different as compared to
other stocking densities (P < 0.05) (Figure 2). The result of
this study indicated that with the increase in stocking density
the eel biomass also increased. Also, it shows that different
stocking densities have a great influence on the production
of the eels. A similar result was observed in the study
conducted by [11], where the increase in stocking density
(260 inds. /m®) resulted in the higher production of the
swamp eel which was 58.06+13.25 kg/m® which declined
with the decrease in the stocking density with 53.57+8.35
kg/2m3 in 180 inds. /m® and 21.762.26 kg/m® in 100 inds.
/m=.

# Final biomass (kg'm3)

4 3.739
P
23 2.54°
o0 3 d}
o 1.84
a 2 1.58" 145
2 5 : Il
B 083* 087° ; -
g 1 0.45% - ra ! '
l 184 . ‘ 1 4
100 200 300 400
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Figure 2: Effect of stocking density on the biomass of M. favus during grow - out (Note: The value shown in the figure are in
mean. Different letters (a, b, ) among the bars indicate a significant difference, p < 0.05)

Variation in weight of eels during grow - out

The size of eels during the experiment was not uniform
(Figure 3). The stocking density of 300 eel/m*® had the
highest and 100 eel/m® had the lowest variation in weight of
eels. The total biomass obtained during harvest was

significantly higher where fry was reared at the stocking
densities 200 - 300 fry/m? (P<0.05). Fry of uniform sizes
was achieved from the tanks stocked with the densities 100
and 200 fry/m?[17].
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Figure 3: Variation in weight of eels in different stocking densities

4. Conclusion and Recommendation

Based on the findings of this study, it showed that during the
nursing of Mastacembelus favus in RAS stocking density
greatly impacts the growth performance and survival rate.
The highest survival and weight gain were obtained in
stocking density 1000 eel/m®. It can be concluded that the
stocking density of 1000 eel/m® is the best suitable for the
nursing of M. favus in RAS. In contrast to the nursing, the
grow - out of M. favus in there circulating aquaculture
system showed that the stocking density did not have any
significant difference in the growth parameters. All the
growth parameters were highest in the stocking density of
400 eel/m®. Similarly, the survival rate was found to be
100% in all the stocking densities. The feed conversion ratio
was the lowest in the stocking density of 400 eel/m®. The
optimum stocking density for the grow - out was found at
400 eel/m® in RAS. This study provides an encouraging
method as to how the culture of M. favus in the recirculating
aquaculture system with the controlled environmental
conditions.

Further research should be conducted on the evaluation of
the effects of stocking density on the growth performance
and survival of Mastacembelus favus during both nursing
and grow - out in the recirculating aquaculture systems.
However, only a little research is conducted on M. favus in
RAS due to which it is quite difficult to adopt this technique
commercially. Through this experiment, it is quite clear that
more studies on feeding are also required to know the
protein requirement of the Tire track eel.
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