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ABSTRACT

The purpose of this study is to determine the effect of different natural feeds containing
calcium and phosphorus on the growth rate of sand lobster (Panulirus homarus) in
floating net cages in Pangandaran Regency. This study used a complete randomized
design (RAL) with four treatments and 4 replicates. The treatment given is anchovies
(A), shrimp (B), barnacles (C), and golden snails (D) given to sand lobsters for 60 days.
The parameters observed in this study included survival, daily growth rate (LPH),
feeding efficiency (EPP), specific growth rate based on weight, specific growth rate
based on length, and water quality. The results showed that different natural feeds
containing calcium and phosphorus showed an increase in all growth parameters. The
type of feed that produced the best growth was anchovy feeding with an LPH value of
1.92%, survival of 100%, EPP of 12.65%, specific growth rate based on weight of
116.62 g, specific growth rate based on length of 6.30 cm and water quality range
during the study, namely temperature ranging from 27.1 — 29.0 °C, acidity degree (pH)
ranging from 7.74 — 8, salinity ranging from 34 — 35 ppt and dissolved oxygen (DO)
ranging from 7.05 — 8.70 mg/L.
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INTRODUCTION

Lobster is one of the leading commodities in export fisheries carried out by the
government in implementing the concept of the blue economy (Santoso, 2023). Based on
Indonesian Statistics for 2014-2019, there is an increase in lobster exports of around
3.54% in one year (Rostika et al. 2023). Most lobster farming businesses in Indonesia
still use seeds caught from nature (Priyambodo et al. 2020). According to KKP statistics
in 2020, the total lobster production in Indonesia in the capture fisheries sector is 9,959.25
tons, while the total production of cultivated lobsters is only 206.7 tons. Based on this, it
shows that lobster production in Indonesia is still dominated by catches, which is 99.3%.
So that lobster cultivation is very important to do because the lobster catch will decrease
along with the increase in market demand (Sudewi et al. 2018).

In lobster farming, one of the things that needs to be considered is feed, because
feed is the main source of energy for lobsters to grow and develop. Lobsters also have
cannibalism, which is the nature of preying on each other between species of the same
kind in the population which can occur when lobsters undergo molting or molting of their
skin (Trisnasari et al. 2020). The lobster will emit a distinctive aroma that makes other
lobsters to prey on it. For this reason, feed with the right amount, type and nutritional
content is needed to suppress the occurrence of cannibalism.

The content of calcium and phosphorus is one of the elements that has the main
function in the formation of hard tissues such as bones, exoskeleton and skeleton
(Zainuddin 2012). The calcium content serves as the main ingredient in the skin hardening
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process after molting (Rosmawati et al. 2019). In addition, the phosphorus content can
also support the moulting process in lobsters in energy formation (Indriswari 2021). The
calcium content required in feed to meet the growth needs of lobsters is a maximum of
3% (Anggaini et al. 2018). Meanwhile, the phosphorus content requirement of shrimp
yuwana is 1.2% (Tacon (1986) deep Rostika et al. 2010).

Generally, the feed given in lobster rearing still relies on rucah fish (Nugaha et al.
2019). The use of rucah fish as feed results in low value Feed Conversioan Ratio (FCR)
and have inconsistent nutritional content caused by varying fish species (Isriani et al.
2022). The calcium content in rucah fish is also relatively low, ranging from 23.6 mg to
96.1 mg (Jeyasanta & Patterson 2014). Rucah fish can also affect the water quality at the
cultivation site due to feed waste that is not used by lobsters (Junaidi & Hamzah 2014).
Artificial feeding in lobster farming also has a disadvantage, namely requiring high costs
(Jayadi et al. 2023). Feeding artificial feed without natural feed can produce lower growth
compared to the addition of natural feed. So that natural feed in lobster rearing needs to
be done because natural feed is also a food ingredient that is commonly eaten by lobsters
obtained from nature (Rosmawati et al. 2019). According to Purnamaningtyas & Nurfiani
(2017) mentioned that in nature sand lobsters eat 49.80% mollusks, 44.5%, crustaceans,
3.66% detritus and 1.81% fish.

Novelty of the research lies in its focus on the effects of natural feed containing
calcium and phosphorus on the growth parameters of sand lobsters in floating net cages.
This study aims to identify the optimal type of natural feed that enhances the growth of
sand lobsters, addressing the current reliance on inconsistent and nutritionally variable
rucah fish. By emphasizing natural feeds that align with the lobsters' dietary habits in the
wild, this research could lead to improved feed conversion ratios, better growth outcomes,
and reduced cannibalism, thereby advancing sustainable lobster aquaculture practices.

Based on these problems, research is needed on the effect of natural feed
containing calcium and phosphorus on the growth parameters of sand lobsters in floating
net cages. So it is expected to produce the optimal type of natural feed in the growth of
sand lobsters. Therefore, research on the provision of natural feeds containing calcium
and phosphorus is different.

RESEARCH METHOD

This research was carried out on floating net cages on the East Coast, Pangandaran
Regency for 60 days in the month September 2023 — November 2023. The tools used
during the study were M cage (96 cm x 89 cm), buoys, digital scales, millimeter blocks,
DO meters, pH meters, refractometers, stationery, styrofoam, cameras, mines, and
containers. The materials used are sand lobster as test animals, anchovies, shrimp,
barnacles and golden snails as treatment feed.

The method used in this study is an experimental method with a complete
randomized design (RAL) consisting of 4 treatments and 4 replicates. The treatment
tested was different natural feeding, namely:

e Treatment A: The use of natural anchovy feed

e Treatment B: Use of natural feed for shrimp

e Treatment C : Use of natural barnacle feed

e Treatment D: Use of natural feed for golden snails
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Container Preparation

The maintenance container used is an M cage with a size of 96 cm x 89 cm as
many as 4 pieces. The cage is cleaned and dried first, then sewn because of maintenance
after previous use. Cages and buoys are tied using mines at a depth of 5 meters.
Lobster Maintenance

During the lobster rearing period, feeding is carried out every day with a
frequency of feeding 1 time a day and the amount of test feed given is 20% of the weight
of the fish for one day. The survival of lobsters is observed by looking at the number of
lobsters that die every day. Then every 10 days, sampling activities are carried out which
aim to measure the weight gain and length increase of lobsters so that the growth rate and
feed efficiency can be observed. Water quality parameters are also measured as
supporting data to determine the feasibility of water quality during maintenance.
Observation Parameters

Survival

According to Effendie (2002), the survival value can be calculated using the

following formula:

SR = & X 100%
N, 0

Information:

SR =Fish survival (%)

Nt = Number of test fish individuals at the end of rearing (tail)

NO = Number of test fish individuals at the beginning of rearing (tail)

Daily Growth Rate (LPH)
The calculation of the daily growth rate uses the formula put forward by Effendie

(1997) as follows:

InWt — InWo
G=——X100%

Information:
G = Daily growth rate (%)
Wt = Average weight of fish at the end of rearing (tail)
Wo = Average weight of fish at the beginning of rearing (tail)
t = Length of maintenance time (days)
Feeding Efficiency (EPP)
The efficiency of feed utilization is calculated through the formula according to

NRC (1993) deep Iskandar and Elrifadah (2015) as follows:

EPP = x 100%@

Information:
EPP = Feeding Efficiency (%)
F = Number of feeds given during the study (g)

Wt = Average weight of seeds at the end of the study (g)
Wo = Average weight of seeds at the beginning of the study (g)
Weight Growth Rate

Fish growth parameters are calculated using the formula absolute weight growth

rate (Effendie 1997):
Wm = Wt - Wo

Information:

Wm = Absolute weight growth rate (g)

Wt = Average weight of seeds at the end of the study (g)
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Wo = Average weight of seeds at the beginning of the study (g)
Long Growth Rate
The rate of absolute length increase is calculated using the formula (Mulgan et al.
2017):

Pm=Lt-Lo
Information:
Pm = Absolute length growth rate (cm)
Lt = Average length of seeds at the end of the study (cm)
Lo = Length Average seeds at the beginning of the study (cm)

Water Quality Parameters

The water quality parameters measured in this study were temperature, acidity
(pH), salinity and dissolved oxygen (DO) using a pH meter, DO meter, and refractometer.
In the measurement of water quality parameters refer to the standard SNI 8116:2015
namely temperature 27 — 32 °C, acidity degree (pH) 8 — 8.5, salinity 34 — 36 ppt and
dissolved oxygen (DO) >5 mg/L.
Data Analysis

Growth data was analyzed using variance fingerprint analysis with F test at 5%
test interval to determine the effect of each treatment. Then to see the significant
difference between the treatments, it was followed by the Duncan double distance test
with a confidence level of 95%. Water quality data was analyzed descriptively through
observational studies with supporting data and related literature.

RESULT AND DISCUSSION
Survival

Survival or can be called survival rate (SR) is the number of organisms that are
still alive at the end of the study from the number of test fish stocked at the beginning of
the study (Iskandar & Elrifadah 2015). Based on the results of the 60-day study, it was
obtained that the survival value of sand lobsters between treatments was 100% (Figure
1). The high survival value can occur due to several factors such as the nature of the
lobster itself, sufficient feed, suitable cultivation containers and good water quality
parameters that affect the survival of sand lobsters. This is in accordance with the
statement Timumun et al. (2022) that the survival of lobsters can be influenced by internal
factors, namely the nature of cannibalism and external factors, namely the environment,
such as water and feed quality parameters.
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Figure 1. Sand Lobster Survival

Feeding is one of the factors that can determine the high or low survival value of
organisms. Natural feeding differed during the study as it was thought to be well utilized
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by lobsters for their survival. The calcium and phosphorus content contained in the feed
can increase the survival value by up to 100% in the entire treatment. However, different
natural feeding of sand lobsters did not give real different results, so it was considered
not to have much effect on the survival of sand lobsters. This is in accordance with
research Suriadi & Agus (2017) which gets a 100% survival value in the enlargement of
batik lobsters by feeding anchovies, squid and sea worms. In research Nugaha et al.
(2019) said that feeding anchovies can provide a survival value of 83% - 97.2% in sand
lobsters. In addition, in the research Cleft et al. (2016) Getting Survival Pearl lobster is
80% preserved in a running water system for 60 days. Another study on the application
of golden snails to sand lobster rearing resulted in a survival value of 100% (Anggaini et
al. 2018).

Daily Growth Rate (LPH)

Daily growth rate (LPH) is a percentage of daily growth calculated based on the
weight of the test organism during the study (Balgis & Isma 2021). The growth rate can
be affected by several factors such as the nature of cannibalism, the environment and the
feed of lobsters (Timumun et al. 2022). According to Trijoko & Nurcholis (2018)
Lobsters really need enough nutrients and energy for food reserves and the formation of
new shells during the molting process.
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Figure 2. Daily Growth Rate of Sand Lobster

Based on the results of observations of the enlargement of sand lobsters with
different natural feeding for 60 days, it was found that the growth rate value was in the
range of 1.14% to 1.92%. The highest daily growth rate value was found in treatment A
which was 1.92%, then treatment B was 1.88%, treatment C was 1.26%, and the lowest
daily growth rate value was in treatment D of 1.14%. After an analysis test using Anova,
it was found that different natural feeding could produce a real difference in the daily
growth rate of sand lobster so that it was continued with the Duncan test at a 95%
confidence interval.

In this study, treatment A produced the highest growth rate value of 1.92%. The
high value can be caused because the content contained in anchovies is very complete
such as protein content (16 g), energy (77 kcal), and minerals, especially calcium (500
mg) and phosphorus (500 mg). The need for mineral content in lobsters is very important
because there is a deposition of calcium carbonate (CaCOs) in the exoskeleton after the
calcification process which can cause hardening in the post-molting and maintenance
phases (Shahroom et al. 2023).

The provision of different natural feeds containing calcium and phosphorus in this
study is suspected to be able to be used well by sand lobsters. This can be shown by the
value of a higher daily growth rate compared to the study Main et al. (2023) That is, it
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produces the value of the daily growth rate of sand lobster in the range of 0.90% to 1.74%
with fish and crustacean feeding. In addition, in the research Saputra et al. (2022) The
daily growth rate of sand lobsters obtained was in the range of 1.6% to 1.12% with the
application of mangrove snails. Other research is Cleft et al. (2016) which obtained a
daily growth rate of 0.096% to 0.125% on sand lobster enlargement for 60 days.

Feeding Efficiency (EPP)

The efficiency of feeding is the result of the comparison between the value of
body weight gain and the amount of feed given during the study. Feeding in accordance
with the nutritional needs of an organism can increase the value of feeding efficiency
(Nofyan 2005; Centyana et al. 2014). The average efficiency of feeding sand lobsters
during the 60-day study can be seen in Figure 3.
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Figure 3. Sand Lobster Feeding Efficiency

The results of the observation of sand lobster obtained the value of feeding
efficiency in the range of 6.05% to 12.65%. The highest feeding efficiency value was
found in treatment A which was 12.65%, then treatment B was 10.54%, treatment C was
6.88%, and the smallest feeding efficiency value was in treatment D of 6.05%. The results
of statistical analysis using Anova showed that different natural feeding was suspected to
have a real effect on improving feed efficiency between treatments, so it was followed by
the Duncan double distance test with a 95% confidence interval. Based on the Duncan
test, it was found that treatment A was significantly different from treatment B, C and D.
The high treatment of treatment A is suspected that the feeding of anchovies can be used
well by lobsters because it contains quite complete nutrients, especially minerals such as
calcium (500 mg) and phosphorus (500 mg) so that it can meet the growth needs of sand
lobsters. The results of this study are not much different from the research Main et al.
(2023) in the enlargement of sand lobster, which is 15.42%. One of the factors that affects
this is the water quality parameters, because the two studies are in the same location. In
research Nuance et al. (2018) Feeding fish can increase feed efficiency in betutu fish
rearing by 22.26%.

Specific Growth Rate By Weight

The weight growth rate is the comparison between the difference in the total
weight of the organism at the beginning of maintenance and the amount of weight at the
end of maintenance. The higher the value produced, the faster the organism will carry out
the weight growth rate (Salamah & Zulpikar 2020).
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Figure 4. Specific Growth Rate By Weight

Based on the observation results in the enlargement of sand lobsters, a specific
growth rate based on weight was obtained in all treatments, which was between 54.15 g
to 116.63 g. The value of the specific growth rate based on the highest weight was found
in treatment A, which was 116.63 g, followed by treatment B at 104.55 g, treatment C at
64.13 g, and the specific growth rate value based on the smallest weight was found in
treatment D, which was 54.15 g. The difference in the value of the weight growth rate
can be caused by the difference in the amount of feed nutrients contained in each
treatment. Furthermore, it was continued with the Duncan test which resulted that
treatment A was not significantly different from treatment B and was significantly
different from treatment C and D. This happened because the content contained in
treatment A and B was quite complete. Weight growth in treatment B has a lower value
compared to treatment A, so it can be said that anchovy feeding is an efficient type of
feed for the growth of sand lobsters. In accordance with research Sumiati et al. (2023) It
was stated that the feeding of anchovies in the enlargement of sand lobsters produced the
highest weight growth, which was 85.27 g. Moreover Isriani et al. (2022) It was also
mentioned that feeding sand lobsters using anchovies resulted in an absolute weight
growth of 76.23 g. So it can be said that the growth rate of sand lobster weight in this
study is very high compared to previous research.
Specific Growth Rate Based on Length

The growth rate of length is the calculation of the difference between the length
of an organism starting from the tip of the head to the tip of the tail at the end of the study
and the length of the body at the beginning of the study. Growth is the process of
increasing the length and weight of an organism as seen from the change in length and
weight in units of time (Thenu & Tinglioy 2021). Based on the observation results in the
enlargement of sand lobsters, a specific growth rate based on length in all treatments was
obtained, which was between 3.60 cm to 6.30 cm. The value of the specific growth rate
based on the highest length was found in treatment A which was 6.30 cm, followed by
treatment B of 5.68 cm, treatment C of 4.45 cm, and the value of specific growth rate
based on the lowest length was found in treatment D which was 3.60 cm.

Return: Study of Management Economic and Business, Vol 3 (6), June 2024 403



Effect of Different Natural Feeds Containing Calcium and Phosphorus on The Growth
Rate of Sand Lobster (Panulirus Homarus) In Floating NET Cages

~ 7,00 16,30+£0,39¢

6.00 5,68+0,36¢

5,00 4,45 +0.69 ab

4,00 3,603,60+0,54a
3,00

2,00

1,00

0,00

lkan Teri Rebon Teritip Keong Mas
Perlakuan

Laju Pertumbuhan Panjang (cm

Figure 5. Specific Growth Rate Based on Length

After the Duncan test, the specific growth rate values based on the length of
treatment A (6.30 cm) and B (5.68 cm) were not significantly different. However, the
highest length growth rate is found in treatment A so that anchovies are a suitable type of
feed for the long growth of sand lobsters. This is in accordance with the researcher's
Sumiati et al. (2023) which stated that the feeding of anchovies in the enlargement of
sand lobsters produced the highest length growth value of 4.03 cm. According to Suriadi
& Agus (2017) mentioned that the use of different types of feed has different nutritional
content, so it can affect the final growth value. According to Isriani et al. (2022) suggest
the use of anchovy feed in lobster cultivation, as it can have a significant effect on growth.

During the study, a specific growth rate value was obtained based on the lowest
length, namely in treatment D. The low value is suspected because the feed provided is
not optimally utilized by lobsters. This can happen due to improper feeding techniques
such as separating the shell from the golden snail meat.
Water Quality

Water quality is one of the factors that can affect the growth and survival rate in
lobster rearing (Rosmawati et al. 2019). In carrying out aquaculture, it is very important
to manage water quality, because water is a medium for live aquaculture organisms
(Aquarista et al. 2012). The water quality parameters observed in this study, namely
temperature, acidity (pH), salinity and dissolved oxygen (DO) can be seen in Table 1.

Table 1. Water Quality Parameters in Floating Net Cages
Quiality Standards

Parameters Result (SNI 8116:2015)
Temperature 27.1-29.0°C 27-32°C
Degree of acidity (pH) 7,74 -8 8-85
Salinity 34 — 35 ppt 34 — 36 ppt
Dissolved oxygen (DO) 7.05—-8.70 mg/L >5 mg/L

Temperature is a very important factor for the life of organisms in the waters.
Temperature can affect the metabolic activity of aquatic organisms (Hamuna et al. 2018;
Main et al. 2023). During sand lobster rearing, the water temperature ranges from 27.1 —
29,0 °C. This value is still included in the optimal temperature according to quality
standards SNI 8116:2015 for lobster cultivation at KJA.

Acidity (pH) is a parameter used to express the acidity or alkalinity of a water
(Hariyadi et al. 2020). In this study, the pH value was found to be in the range of 7.74-8
which showed that the value was lower than the quality standard for lobster rearing. This
value is still insufficient to meet the quality standards according to SNI 8116:2015.
However, based on the quality standards set by the Government in 2021 The pH value in
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this study is in the range in accordance with the quality standards of marine life, which is
7-8.5. Strengthened by research Kordi (2011) said that the optimal pH value for marine
life is 7.6-8.7.

Salinity is one of the parameters that shows the level of salinity or dissolved salt
content in seawater (Hasrianti & Nurasia 2016). Based on observations during the study,
the salinity value was in the range of 34-35 ppt. This value is included in the optimal
salinity value for seawater lobster enlargement that has been determined by SNI
8116:2015.

Dissolved oxygen or Dissolved Oxygen (DO) is one of the water quality
parameters that is very beneficial for the survival of marine life. Observations of
dissolved oxygen during lobster rearing are in the range 7,05 — 8.70 mg/L. This value is
still appropriate for the survival of sand lobsters. This is in accordance with the
requirements of water quality standards for the maintenance of sand lobsters according
to SNI 8116:2015 which is >5 mg/L.

CONCLUSION

The results of the study of natural feeding containing calcium and phosphorus have
a significant influence on the growth of sand lobsters such as daily growth rate, feeding
efficiency, specific growth rate based on weight, and specific growth rate based on length.
The type of feed that produces the best growth is anchovy feeding. Meanwhile, different
natural feeding has no real effect on the survival of sand lobsters. The water parameters
on the East Coast of Pangandaran are in quite good condition and in accordance with
quality standards.
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