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Keywords: Increased production of Seabass fish (Lates calcarifer) influences the
Lates calcarifer stocking density used. The purpose of this study was to determine the
Recirculation system growth and survival of Seabass (Lates calcarifer) at different densities
Seabass of low salinity stocking. The study was conducted in May-June 2019 at
Stress stocking the Laboratory of Fisheries, University of Muhammadiyah Malang. The

material used in the study of Seabass fish (Lates calcarifer) as many as
550 fish with 2 size of 7 cm and fish feed in the form of B2 Stella. The
method used was experimental with a completely randomized design
(CRD) with 4 treatments and 3 replications, namely 1 fish/2 L as control
(A); 2 fishy2 L (B); 3 fish/2 L (C); 4 fish/2 L (D). Data analysis used
anova (P <0.05) and tested further with the Least Significant Difference
Test of 5%. The results showed that treatment B (51 % 2 fish/2 L)
produced a specific growth rate of length and weight, survival rate,
efficiency of feed utiization, and feed conversion ratio which was better
than treatment A (67 1 fish/2 L (control)), C (44 % 3 fish/2 L and D
(38 + 4 fish/2 L).
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1. Introduction

Seabass Fish (Lates calcarifer Bloch, 1790) s a fish that has high economic value and high
nutritional value as a consumption fish. Based on protein and fat content, including type A fish with
high protein category (15-20 %) and low fat content (5 %); and 80.3 % water; 0 % carbohydrate;
and ash 1.1 % (Afrianto and Liviawaty, 2005). The development of Seabass cultivation has been
done a lot and has also become a commercial business to be developed because its growth is
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relatively fast, easily maintained and has a high tolerance for environmental changes and habitat
and distribution of very large Seabass ranging from sea water, water brackish, until fresh water.

Seabass fish is very tolerant of low-salinity environments because most of its life span is two
to three years in fresh waters such as lakes and rivers (Rayes et a/, 2013). The application of the
Seabass fish cultivation method varies from pond cultivation, floating net cages, and ponds that
require large tracts of land. For small scale cultivation, you can use fiber tubs, round ponds, and
aquarium containers with a recirculation system. So in this study a study of different stocking
densities on the survival and growth of Seabass fish at a low salinity recirculation system.

2. Material and methods

The materials used in the study include the Seabass Fish (Lafes calcarifer) size of 7 cm as
many as 550 fish obtained in a group of fish farmers in Situbondo Regency, fish feed in the form of
B2, and seawater with 0 to 5 g L™ salinity. This research is an experimental study conducted at the
Laboratory of Fisheries, University of Muhammadiyah Malang in April to May 2019. The equipment
used in this research is aquariums of 60x30x30 cm, filters, aeration stones. The experimental design
used in this study was a completely randomized design (CRD). The study used 4 treatments with 3
replications.

P1 = 1 fish / 2L (18 fish/36 L)
P2 = 2 fish / 2L (36 fish/36 L)
P3 = 3 fish / 2L (54 fish/36 L)
P4 = 4 fish / 2L (72 fish/36 L)

The data obtained were then analyzed by variance (ANOVA) to determine the effect of the
treatment given on plant growth, water quality and survival and growth of fish. If there are
differences will be further tested (BNT) to see the best treatment.

3. Results and Discussion
3.1. Specific growth rate (SGR).

Specific Growth Rate is a measurement of the percentage growth in growth per day. Growth
is related to the problem of changes in magnitude as measured by weight and length. Growth
measurement aims to determine the addition of weight growth and length of Seabass fish (Lafes
calcarifer) with different stocking densities. Specific growth in the study using measurements of the
addition of the growth rate for specific weights and the growth rate for specific lengths for 14 days.
Specific weight growth data can be seen in the following Figure 1. The data obtained for the growth
rate of the Seabass specific weight, the highest data value is the P2 treatment at 0.90 %, P1
treatment at 0.67 %, P3 treatment at 0.58 %, and P4 treatment at 0.56 %. At a specific weight
growth rate decreased in the treatment of P3 and P4, this is thought to be more densely stocking
density, it can cause the growth rate of specific weight decreases in Seabass.

Based on Figure 2, the data obtained the growth rate of the specific length of the Seabass
fish, the highest data value is the P2 treatment at 0.78 %, P1 treatment at 0.46 %, P4 treatment at
0.42 %, and P3 treatment at 0.38 %. At the specific length growth rate decreased in the treatment
of P3 and P4, this is assumed to be the same as the growth rate of specific weight that the more
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stocking density, it can cause the growth rate of specific length decreases in the Seabass. During
the 14 days maintenance of Seabass fish there was an increase in weight in each treatment, P1
treatment was 0.67 %, P2 treatment was 0.90 %, P3 treatment was 0.58 %, and P4 treatment was
0.56 %. The results of the growth rate of the specific weight of the most prominent in the P2
treatment was 0.90 %, while the growth rate for the specific length experienced a length increase
in each treatment, P1 treatment was 0.46 %, P2 treatment was 0.78 %, P3 treatment amounted to

0.38, and treatment P4 of 0.42.

1.05

0.90+0,24

0.90 I
% 075 | 0.67%0,18
g s 0.58+0,10  (.56+0,03
op 0.60 1 i
-@C‘J_

045
8
030

0.15

0.00

P1 P2 P3 P4
Treatment

Figure 1. Specific growth rate of weight.

The results of the growth data of the specific length of the Seabass fish were most prominent
in the P2 treatment were 0.78 %. Growth data of specific weights and lengths of the Seabass fish
that have a very significant effect on P2 treatment are due to low stocking density even though the
P1 treatment is also low in thickness but the results of research from both P1 and P2 treatments
have the greatest value of the P3 treatment and P4, where the P3 and P4 treatments are very high.
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Figure 2. Specific growth rate of Length.

In the opinion of Rayes ef al., (2013) fish growth can occur if the energy stored is greater than
the energy used for bodily activities. Then competition that occurs such as space and ability to get
food take place well without causing fish stress and stunted growth during maintenance
(Santoso, 2015). Generally fish need energy derived from feed to grow while a low amount of feed
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will inhibit growth, but several studies have shown that fish fed with low amounts of food will grow
faster when feeding begins again (Rosniar, 2013). In addition, growth can be influenced by low and
high stocking densities where the higher the stocking density of Seabass fish, the lower the growth
rate of specific weights and lengths on the results of the study. This is supported by the statement
of Tarwiyah (2001) that if the stocking density is higher, the daily growth rate of fish is low so that
it can be expected that the treatment of high stocking densities inhibits the growth of Seabass fish
compared to low stocking density treatment.

3.2. Feed convertion ratio (FCR).

Feed conversion ratio is the ratio between body weight of fish for feeding fish, the smaller the
value of feed conversion, the smaller the feed requirements used for fish. Data from observations
of feed conversion ratio with different stocking densities can be seen in Figure 3.
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Figure 3. Feed convertion ratio of Seabass.

Based on Figure 3, data obtained in the form of observations of the conversion ratio of Seabass
fish feed, in this observation the highest value in P1 treatment was 1.31, P2 treatment was 1.83, P3
treatment was 3.98, and P4 treatment was 3.99. In this study the conversion ratio of Seabass fish
feed increased from P1 to P4 treatments where the best feed conversion value was the smallest
because the smaller the value of the feed conversion ratio, the better. The value of the small feed
conversion ratio is due to the smaller stocking due to the small stocking density of fish able to get
good feed. According Tahapari and Suhenda (2009) that the value of a 1.5-2.0 feed conversion
range is considered the best for the growth of most species of fish. The lower the value of the feed
conversion ratio, the better the use of feed. Fish adapted to fresh water to produce 1 kg of fish need
0.9 kg of feed, whereas seawater, brackish water and high salinity sea water to produce 1 kg of fish
need 2 kg of feed.

3.3. Efficiency of feed utilization (EFU).

Efficiency of feed utilization is the amount of feed weight consumed by looking at the weight
of fish biomass that is kept or showing how much fish utilizes feed on its body, whether or not a
quality of feed is not only seen from the value of the feed conversion ratio but can be seen from the
value of the efficiency of feed utilization because it is increasingly the greater the value of the
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efficient use of feed in fish, the more efficient the fish use the feed consumed for its growth. Data
on the results of observations of the efficiency of feed utilization with different stocking densities
can be seen in Figure 4.
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Figure 4. Efficiency of feed utilization

Based on Figure 4 obtained data in the form of observations on the efficiency of utilization of
Seabass fish feed, in this observation the highest value in the P1 treatment was 76.91 %, P2
treatment was 55.07 %, P3 treatment was 25.14 %, and treatment was P4 25.11 %. In research
on the utilization efficiency of Seabass fish feed, it has increased from treatment P1 to P4 treatment
where the best value of feed utilization efficiency has the greatest value because the greater the
efficiency of feed utilization, the better the fish will use feed for its growth. This is supported by the
statement of Sunarto and Sabariah (2012) that the low value of feed consumption shows that the
level of efficiency is higher in utilizing food for growth, while the high value of feed consumption
indicates that the level of efficiency is lower in utilizing food for growth. According to
Puspasari ef al, (2015) that the value of good feed utilization efficiency is more than 50 % or even
close to 100 %.

3.4. Survival rate (SR).

Survival is the level of passing of an organism's life from a population within a certain period
or the survival of organisms from the environment within a specified time (Agustin ef a/, 2014).
Data from observations of survival research can be seen in Figure 5. The data obtained in the form
of observations of the survival of the Seabass fish, in this observation the highest value in the
treatment P1 of 67 %, treatment P2 of 51 %, treatment of P3 by 44 %, and treatment of P4 by
38 %. In the study the survival rate of Seabass fish decreased in P2 treatment, P3 treatment, and
P4 treatment. The death of the fish is due to the higher stocking density so that the Seabass has
limited dissolved oxygen which makes the fish easily stressed.

According to Utami ef a/, (2018) high density causes oxygen competition and maintains its
graduation due to unstable oxygen supply, as seed growth increases, body size becomes larger,
body contact often occurs with increased oxygen and feed requirements, but space is increasingly
narrow, resulting in impact on stress and very high fish mortality. The higher the stocking density
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of the Seabass fish the impact of stress on the fish, because stress can cause the fish's body to
decrease which will eventually cause death.
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Figure 5. Survival rate of Seabass.
3.5, Water quality.

Water quality is a very important media during the research to support the success of the
Seabass cultivation. In this study, water quality is maintained even though the research uses a
recirculation system by utilizing bio filter in the form of dacron which acts as a physical biofilter and
the use of pumice which acts as a bicfilter biologically, in addition to maintaining water quality in
order to remain good in research siphon off any leftovers that are not eaten so that the leftovers do
not become ammonia for fish. The water quality of the Seabass seeds observed during the study
included: Temperature (°C), Degree of acidity (pH), Dissolved oxygen (mg L%), and salinity (g L'%).
The results of water quality in this study can be seen in Table 1.

Table 1. Water Quality Parameters.

Treatment .
Parameter Unit P1 P2 P3 P4 O'r’;'l';" :m
(1fish/2L) (2fish/2L) (3 fish/2L) (4 fish/2 L) 9
Temperature oC 23-28 2328 24-29 23-29 26-32°
DO mg L 5.0-6.8 3.8-7.5 5.2-7.5 3.2-78 s
pH ppm 7.0-8.4 7.0-8.4 7.0-8.2 7.0-85 7.0-8.5"
Salinity ppt 0-6 0-6 0-6 0-6 0-40""

Ref.”™; SNI (2000), **: Agustin (2018).

The data in Table 1 shows the temperature at the time of the study ranged from 23 to 29 °C
using a thermometer placed in the aquarium. This shows according to the opinion in Rayes ef al,
(2013) the optimal temperature for the life and growth of the Seabass fish is 25 to 30 °C. PH
measurements show values ranging from 7.0 to 8.5 using a pH meter. This is consistent with the
opinion of Rayes ef a/., (2013) that the optimum pH range is 7.5 to 8.5. DO measurements show
values ranging from 3.2 to 7.5 mg L using a DO meter. This is consistent with the statement of
Rayes ef al., (2013) that dissolved oxygen of adult Seabass requires dissolved oxygen 6.5 to 12.5
mg L%, Salinity measurements show values ranging from 0 to 6 g L using a refractometer. This is
consistent with Agustin's research (2018) that Seabass fish have a high tolerance to salinity that is
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0 to 40 g L. The optimum range of salinity value in Seabass fish for life and growth is 15 to 28
(SNI, 2000).

Conclusion.

Effect of Different Stocking Density of Seabass fish (Lates calcarifer) Seedling growth phase
at low salinity obtained results that were not significantly different from parameters including weight
growth, survival, while on long growth, feed conversion ratio, and efficiency of feed. White is
significantly different. A good stocking density in this study was P2 treatment (2 fish / 2 L) where
the results of growth in weight, length, feed conversion ratio, and efficiency of feed utilization were
better, whereas P1 treatment (1 fish / 2 L) results in better life graduation so that the solid optimum
stocking in Seabass fish cultivation with a recirculation systemis 1 to 2 fish / 2 L.
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