Impact of Different Small Fish Feeds on
the Growth and Survival of Mangrove
Crabs (Scylla serrata)

ABSTRACT

Mangrove crab (Scylla serrata) is a type of crustacean that lives in mangrove'forests
and estuaries, a member of the portunidae tribe. Mangrove crabs have considerable
economic potential at home or abroad and the demand is also quite high. Its availability
can only be obtained by continuous capture in the wild, so people are worried about its
population. One way to overcome this is by maintaining mangrove crab fattening
apartment system. Determination of feed dosage is one_of the. cultivation processes
that needs to be understood because it affects the growth rate, survival and production
levels of mud crabs. Therefore, it is necessary to conduct research on the effect of
feeding different doses of raw fish on the fattening and survival of mud crabs (Scylla
serrata). The purpose of this study was to analyze the optimal feed weight and
frequency of feeding on fattening and survival of mud crabs in the crab box. The
method used in this research is experimental method with complete randomized
design. This treatment was carried out with 4 treatments and 3 replications, namely P1:
4%, P2: 8%, P3: 12% and P4: 16%. The four treatments were repeated 3 times so that
12 experimental units were obtained. the value of water quality parameters obtained
during the study is still considered optimal.-The results of the research conducted can
be concluded that the provision of different doses of raw fish feed in fattening mud
crabs is significantly different from the results of absolute weight and Specific Growth
Rate (SGR) but not significantly different from the results of Survival Rate (SR) and
Feed Conversion Ratio (FCR). The best treatment is p3 with a dose of 16%. The
conclusion of this_study can be concluded that the provision of different doses of feed
affects the absolute weight'and specific weight growth rate (SGR) of mangrove crabs
(Scylla serrata):. The water quality obtained is still optimal for mangrove crab
cultivation.
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because of its high nutritional value and
contains a variety of essential nutrients
(Apriyanto et al., 2018). Mangrove crabs have a
high protein content of 47.5% and fat of 11.20%

1. INTRODUCTION
Fishery commodities that have the potential

to support the lives of the community, especially
small-scale fishermen, include mangrove crabs
(Scylla serrata). Most of the mangrove crabs
live in almost all shallow waters, mangrove
beaches, estuaries and sandy mud beaches.
Mangrove crabs are an economically important
and expensive coastal fishery resource. This
type of crab is popular among the public

as well as good meat flavor and have high
nutrition (Pasi et al., 2022). In addition to having
a fairly high economic value, mangrove crabs
are also a major export commodity in demand
by various countries, such as Australia, the
United States, Hong Kong, Japan, Benelux,
South Korea, North Korea, Taiwan and
Singapore. Mangrove crabs have considerable



economic potential at home or abroad and the
demand is also quite high and its availability can
only be obtained by continuous capture in the
wild, so people are worried about its population.

Determination of feed dosage is one aspect
of the cultivation process that needs to be
understood because it affects the growth rate,
survival and production levels of mangrove
crabs. Based on observations in the field, some
mud crab farmers have been fattening adult
crabs, but none of the farmers know exactly the
optimal feed dosage for fattening mud crabs. In
fact, the farmers give feed without mentioning
the dose, resulting in a lot of leftover feed that
cannot be eaten by crabs, the remaining feed is
toxic to crabs so that water quality becomes
unstable and causes excessive feed waste. This
study was conducted to determine the optimal
feed weight for fattening mangrove crabs by
providing different doses of feed in each
treatment for fattening mangrove crabs (Edy
2017).

2. MATERIALS AND METHODS
2.1 Research Methods

This research activity was carried out for 45
days starting June 8 - July 23, 2024 at the Crab
Enlargement Unit of CV Alula Dua Satu, Jl
Ahmad Yani No 21, Sayang-Sayang Village,
Cakranegara District, Mataram: City. Before the
research activities, the  preparation of
maintenance containers and preparation of test
animals was carried ‘out for one ‘month starting on
May 8 - June 7. .This study used an experimental
method with ‘@, completely randomized design
(CRD) consisting. of 4 treatments and 3
replications, so'that/ twelve experimental units
were obtained as follows: The doses used in this
study were P1 (4%/day), P2 (8%/day), P3
(12%lday), and P4 (12%/day). The tools used
include aeration as a source of oxygen with a
diameter of 5mm, stationery to record the results
of practicum such as (books, pencils and pens),
crab box as a container of biota tested with a size
of 40 x 32 x 18, DO meter to measure dissolved
oxygen with Lutron YK-22DO model, bucket for
sampling tools with a size of 50 liters, camera
phone to document activities during the study,

tray as a container when measuring crabs where
the tray used is rectangular with a size of 30 cm x
40 sm, ruler to measure the length of the crab
carapace, pH meter to measure the acidity of the
water using a digital pH meter, refractometer to
measure salinity using a brix meter reftaktometer
model, thermometer to measure temperature
where the brand used is Effosola thermometer,
digital scales to weigh the weight of the crab
using the SF400 model, measuring cup as a
measure of making maintenance media, scissors
to cut the aeration hose, scopnett to catch crabs,
sponge to clean the crab box as for the soap
used to clean the crab box, namely sunlight, after
washing the crab box is dried first, claws to catch
crabs, blowers as oxygen suppliers, the blower
used is Jebo P-50, jerry cans as seawater
reservoirs with a size of 25 liters and pipes as
oxygen distributors with a diameter of 1/2 “. The
materials used include seawater taken around
Senggigi beach, fresh water, fish feed in the form
of lemuru fish obtained from the Kebon Roek
ampenan market and mangrove crabs measuring
52-75 g obtained from mangrove crab farmers in
Sekotong.

The importance of mixing freshwater and
seawater in this study is to equalize the salinity of
the original habitat of mangrove crabs. The initial
salinity obtained in the cultivator is 21 ppt, while
the salinity of seawater ranges from 30-33 ppt, so
fresh water is mixed with seawater to reduce
salinity.

2.2 Research Procedures

Preparation of containers and maintenance
media is a very important initial stage to be
considered. The container used is a crab box for
the maintenance of twelve test animals with a
size of P 40cm x L 36cm x T 18cm. Crab boxes
used as maintenance media were previously
washed so that they did not smell when used.
The next stage is to assemble the crab box on a
rack that has been prepared beforehand then
what must be done is the installation of aeration
on the pipe and all its equipment as an oxygen
supply during the study and enter seawater and
fresh water that has been mixed into the crab
box with a predetermined salinity with a water
level of £ 5 cm or + 4 liters.



Mangrove crabs (Scylla serrata) used
weighed 52-75 g/head and the sex of the crabs
used was male. The test animals used were
obtained from farmers in the Sekotong area,
Sekotong District, West Lombok Regency.
Before stocking, acclimatization was carried out
so that the test animals could adapt to their new
environment so that the crabs used did not
experience stress. The crabs used in this study
were densely stocked with 1 crab per container,
so the total crabs stocked in 12 containers were
12 crabs. Crabs that are ready are adapted first
before stocking.

The feed used in this study is runcah fish
feed derived from lemuru fish obtained from the
Kebon Roek market, Ampenan. Where the feed
is filleted and then cut into small pieces first
before being given to the test animals. The dose
of feed given is adjusted to the provisions of the
dose that has been determined for each
treatment used, namely, P1 (4% / day), P2 (8% /
day), P3 (12% / day) and P4 (16% / day).
Where the feed given is calculated from the
body weight.

Maintenance of test animals was carried out
for 45 days with a stocking density of 1 tail per
container. Before entering the maintenance
period or being treated, fish are first
acclimatized for approximately 2-3 days so that
biota can adapt to the new environment or
maintenance media so as to minimize the
occurrence of stress on biota that can result in
death in biota or test animals. Stocking in each
container, 1 tail per container. .In the process of
feeding, feeding is done twice arday, starting in
the morning at.08:00 and in the afternoon at
17.00. Data collection or sampling was carried
out 7 times, starting from day 0, 7, 14, 21, 28,
35, 41 and the last day, namely day 45. The
feed dose given is adjusted to the provisions of
the, dose that:-has been determined for each
treatment used, namely, P1 (4%), P2 (8%/), P3
(12%), and P4 (16%), where the weight of the
feed will increase every week following the
weight of the crab. During the rearing period,
daily watering and water changes are carried
out twice a week, and water quality is checked
once a week in the morning and evening.

2.3 Data Collection

The parameters measured in this study
include two parameters, namely the main
parameters and supporting parameters. The
main parameters consist of checking the
biological conditions of biota or test animals,
such as absolute weight growth, SGR, FCR and
SR. Meanwhile, the supporting parameters in
this study consisted of water quality parameters
(physical and chemical) such as temperature,
dissolved oxygen, pH, and salinity.

Data Analysis

Data from the results of the study:were then
tested using Analysis of yariance (ANOVA) with
a 95% confidence level using. the SPSS 16
program. Analysis of variance test aims to
determine the effect of each treatment given. If
the final results are: significantly different, then
further tests. are carried out with the Duncan
test. Then, for the results of water quality
parameters obtained were analyzed
descriptively.iThe data obtained are presented in
the form of narratives, graphs and tables that
are reinforced or supported by literature studies,
so that complete and clear information is
obtained.

3. Results and Discussion
3.1 Results

Absolute Growth

The results of feeding crab with different
doses of feed on fattening and survival of
mangrove crabs for 45 days showed that the
absolute weight obtained ranged from 3.67-9.33
g as can be seen in Figure 1.
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Figure 1. Absolute growth of mud crab (Scylla
serrata) with different doses of groundfish feed.



Based on the results of the Analysis of
variance (ANOVA) test, the results obtained are
significantly different (P>0.05) so that further
tests can be carried out using the Duncan test.
Duncan's test results showed that P1 was
significantly different from P3 and P4 but not
significantly different from P2 (p>0.05), P2 was
significantly  different from P4 but not
significantly different from P1 and P3 (p>0.05),
P3 was significantly different from P1 and P2
but not significantly different from P4 (p>0.05),
P4 was significantly different from P1 and P2
but not significantly different from P3 (p>0.05).
The highest absolute weight was found in
treatment P4 (feeding with a dose of 16%) with
an average absolute weight value of 9.33 g,
followed by treatment P3 (feeding with a dose of
12%) with an average absolute weight value of
7.33 g, then treatment P2 (feeding with a dose
of 8%) with an average absolute weight value of
4.67 g, and the lowest value was in treatment
P1 (feeding with a dose of 4%) with an average
absolute weight value of 3.67g.

Specific Weight Growth Rate (SGR)

The results of feeding with different'doses of
feed on fattening and survival “of mangrove
crabs for 45 days showed that the average
specific weight growth rate obtained ranged
from 2.07%-3.10% as can be seen in Figure 2.
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Figure 2. Daily weight growth rate of mud crab
(Scylla serrata) with different doses of stray fish
feed.

Based on the results of the Analysis of
variance (ANOVA) test, the results obtained are

significant (P>0.05) so that further tests can be
carried out using Duncan. Duncan's test results
show that P1 is significantly different from P4
but not significantly different from P2 and P3
(P>0.05), P2 is not significantly different from P1
and P3 but significantly different from P4
(P>0.05), P3 is significantly different from P4 but
not significantly different from P1 and P2
(P>0.05), P4 is significantly different from P1, P2
and P3 (P>0.05). The highest specific weight
growth rate value occurred in. treatment P4
(feeding with a dose of 16%) with ‘an average
value of 0.26%, followed by treatment P3
(feeding with a dose of 12%) with an average
value of 0.22%, then treatment P2 (feeding with
a dose of 8%) with an.average value of 0.18%,
and the lowest value was in treatment P1
(feeding with a dose of 4%) with an average
value 0f 0.15%.

Survival Rate (SR)

The results of feeding with different doses of
feed on 'fattening and survival of mangrove
crabs.for 45 days show that the SR obtained on
average is 100% except in the P3 treatment
which is 67% which can be seen in Figure 3.
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Figure 3. Survival rate of mangrove crab (Scylla
serrata) with different feed doses of raw fish.

Based on the results of the Analysis of
variance (ANOVA) test, the results obtained in
the mangrove crab survival rate test were not
significant (P < 0.05) or there was no effect
given to the provision of different doses of small
fish feed on the survival rate of mangrove crabs.

Feed Convertion Ratio (FCR)
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The results of feeding small fish with different
doses of fattening and survival of mud crabs for
45 days show that the FCR value obtained is
high, which ranges from 1.7-3.8 as can be seen
in Figure 4.
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Figure 4. Feed conversion ratio of mangrove
crab (Scylla serrata) with different feed doses of
small fish.

Based on the results of the Analysis “of
variance (ANOVA) test, the results obtained in
testing the Feed Conversion Ratio (FCR). of
mud crabs were not significant (P.<"0.05) or
there was no effect given to the provision of
different doses of small fish feed onymud crab
FCR, so no Duncan test was performed.

Water Quality

Parameter Range Literature

Temperature (°C) 26,6-30  25-35°C
(Hastuti et al.,
2019)

pH 7,2-7,4 7-7,9
(Rumondang
et al., 2018)

Dissolved 7,3-7.7 >5 mg/L

Oxygen (mg/l) (Setiyowati et
al., 2022)

Salinity (ppt) 15-22 10-30 ppt
(Setiyowati et
al., 2022)

3.2 Discussion

Absolute Weight
The observation of absolute weight growth
is the growth that occurs during the
maintenance process. Where this research was
conducted during the 45-day maintenance
period. The highest absolute weight results were
in the P4 treatment (16% feed dose) which had
an absolute weight increase of 9.33 g, followed
by the P3 treatment (12% feed dose) which had
an increase of 7.33 g, followed by the P2
treatment (8% feed dose) which was:4.67 g and
the lowest treatment was"in the P1 treatment
(4% feed dose) which was:3.67.g. The weight of
mangrove crabs fed with 16% feed dose (P4)
was 4.67 g, followed by the P2 treatment (8%
feed dose) which was*4.67 g. The weight of
mangrove crabs (fed with 16% feed (P4)
experiencedthe highestiincrease from week 5 to
week 6; which increased by about + 3 g, where
previously:the weight did not increase too much
even in one week there were those that did not
gain weight. This is thought to be influenced by
mangrove-crabs that at the beginning of rearing
have not adapted to their new environment, after
the, 5th week they just started adapting to their
environment. This is in line with the statement of
Suryani et al. (2018) that the overall weight gain
of mud crabs is influenced by feed and favorable
environmental conditions. In the study (Jolpano
et al.,, 2023) the highest average weight gain
during the study in the first week to the fourth
week was in the P1 treatment, this happened
because at the beginning of the maintenance
period the crabs were still active in finding food.
In addition, in research (Agustiyana et al., 2024)
that based on daily monitoring at the beginning
of mangrove crab rearing, the weight obtained
was still not too much, this was thought to be
caused by stress caused by environmental
transportation and adaptation. The crabs used
are male crabs because the growth of male
crabs is faster, and they are more resistant to
disease. Because male crabs use their energy
to focus on growth only, while the female's
energy is divided for growth and for reproduction
to lay eggs, where the energy from food will be
channeled to the eggs later (Mustafa et al.,
2022)
The results of the Duncan test showed that
P1 was significantly different from P3 and P4 but



not significantly different from P2, where the P1
treatment was the lowest absolute weight
obtained during the maintenance period, this
was thought to be due to the availability of food
in P1 less than the other treatments so that the
weight or weight obtained was lower.
Furthermore, the P2 treatment is significantly
different from P4 but not significantly different
from P1 and P3, P3 is significantly different from
P1 and P2 but not significantly different from P4,
P4 is significantly different from P1 and P2 but
not significantly different from P3, where the P4
treatment is the highest absolute weight
obtained during maintenance, this is thought to
be because in the P4 treatment the feed given
is more so that it meets the eating needs of
mangrove crabs. This is in line with the
statement of Hariyanto et al. (2024) that
adequate feed utilization refers to the ability of
organisms to support metabolic processes and
growth as efficiently as possible, the more feed
given, the more adequate the crab's nutritional
needs.

Based on the results obtained in Figure 4, the
lowest absolute weight was in the P1 treatment
with a feeding dose of 4% of the mangrove crab
weight. The cause of this poor absolute weight
growth is thought to be influenced. by the
smaller percentage of feed given compared to
the other treatments, so that it . does not meet
the needs of the crabs. This is in line with the
statement (Adila et al;, 2020) that the feeding of
lower fish feed does.not meet the needs of
mangrove crabs. So. that it is only able to
increase relatively low weight gain. Some
factors that can affect the absolute weight
obtained in-mangrove crab cultivation are the
type of feed given. In this study, the feed used
was. ground fish feed with lemuru fish. The
nutritional . content of the feed must be in
accordance with the needs of mud crabs, such
as containing protein, carbohydrates, fat,
vitamins and minerals. Where it can be seen
that lemuru fish has a high enough protein
content value to meet its nutritional needs,
which is around + 20gr/100g. This is in line with
the statement (Ningsih & Affandi, 2023) that
each 100 grams of lemuru (Sardinella

longiceps) contains 3 grams of omega 3, 20
grams of protein, 20 mg of calcium, 100 mg of
phosphorus, 1 mg of iron, and 10.05 mg of B
vitamins. Suryani et al. (2018) added that the
range of nutritional requirements for mangrove
crab growth is 30-40% protein. In research
(Tamsil et al., 2024) stated that protein is the
most important component of feed raw materials
for the needs of mangrove crab life. Protein in
feed functions as a source of energy for the
growth and repair of mangrove. crab tissues.
Hudita (2020) The feed used in his‘research is
ikan rucah. Ground fish used as/feed for crabs is
a type of kuniran fish taken.from the body which
is cut into small pieces and then mashed using a
chopper.

Specific Weight Growth Rate

Specific weight, growth results are growth
that canbe calculated per day, so this specific
growth aims:to determine the growth of a biota
every day during the maintenance period of 45
days. The results showed that the highest
specific growth rate was in the P4 treatment
(16% feed dose) which was 0.26%/day, followed
by the P3 treatment (12% feed dose) which was
0.22%l/day, then in the P3 treatment (8% feed
dose) which was 0.18%/day and the lowest
specific growth rate was in the P1 treatment (4%
feed dose) which was 0.15%/day. The Duncan
test results showed that P1 was significantly
different from P3 and P4 but not significantly
different from P2, P2 was not significantly
different from P1 and P3 but significantly
different from P4, P3 was significantly different
from P1 but not significantly different from P2
and P4, P4 was significantly different from P1
and P2 but not significantly different from P3.
This shows that the effect of different doses of
feed on the fattening of mangrove crabs is
significant.

Based on the results seen in Figure 5, the
highest specific weight growth rate occurred in
the P4 treatment (16% feed dose), which was
0.26 + 0.07%. This result is considered good
because the growth is quite optimal, and the
feed consumed by mud crabs is higher than
other treatments, causing a high daily weight



growth rate for growth purposes. This is in line
with the statement (Wamnebo et al., 2022) that
high feed availability can meet the total needs of
mud crabs after being used for movement,
maintenance and metabolic activities. Feeding
fresh fish, although not containing complete and
balanced nutrients, can provide optimal growth.
Suhardin et al. (2022) added that maximum
growth can occur if the energy stored is greater
than the energy used for body activities. The
higher the feed utilization by cultivars, the
higher the percentage value of specific growth
rate.

The lowest specific growth rate was in the P1
treatment (4% feed dose) which was 0.15
0.04%. One of the factors affecting the low
value of daily weight growth rate in treatment P1
compared to the other treatments is the amount
of feed consumption in P1 is lower at 4% of
body weight. This is thought to be influenced by
the absolute weight growth obtained higher than
the other treatments as well as the feed
consumed and the surrounding environment
conditions. This is in line with the statement
(Failu, 2021) that this phenomenon also occurs
in the average value of absolute< growth
obtained. In the study (Hastuti et ali;2017), it
was found that the specific weight growth rate
was quite significant between each'treatment,
this was influenced by internal factors that affect
the specific weight growth'rate; namely disease
resistance and denetics while external factors
include the availability of “food in the
environment.

Survival Rate

Survival:rate (sr) is the level of comparison
of the number of crabs that live at the beginning
ofimaintenance and at the end of maintenance.
Based on the results of analysis of varience
(ANOVA)" showed no significant difference
(p>0.05) or no effect given to the SR of
mangrove crabs. The highest SR value obtained
during the maintenance period is in P1, P2 and
P4 where the SR obtained is 100% or no deaths
occurred during the maintenance period.
Meanwhile, the lowest SR was in the P3
treatment, which was 67%, where death
occurred in treatment 3 replication 3. This test

crab died allegedly due to the weak immune
system of the crab at high temperatures,
causing the crab to limp and die. This is in line
with the statement (Ningsih & Affandi, 2023) that
the survival rate is influenced by internal factors
including sex, offspring, age, reproduction,
disease resistance, and external factors such as
water quality.

The highest survival rate in the P1, P2 and
P4 treatments is 100%, this sr value is classified
as good for mangrove crab cultivation: This high
sr result is influenced by several:factors such as
water quality that is always considered, where in
this study a water change ‘is carried out every 3
days and daily flushing so that the/water as a
medium for maintaining mangrove crabs is
maintained. The absence, of deaths in P1, P2
and P4 is also suspected because each crab
box contains .1 c¢rab so that there is no
competition=for food- that causes death or
cannibalism. This"is in line with the statement
(Adila et al;, 2020) that mortality is caused by
competition for space in the struggle for food
and cannibalism towards mangrove crabs. In
addition;uin research (Azra et al., 2020) that
crabs are raised in individual culture containers
to  eliminate the potential for competition
between species and cannibalism. Judging from
the results of the sr value obtained during the
study, it can be seen that raw fish feed can meet
the needs of mangrove crab life, because it can
be seen that good food plays a very important
role in maintaining survival. This is in line with
the statement of Suhardin et al., 2022) that
feeding quality and favored by crabs can
increase the degree of survival efficiency of
mangrove crabs (Scylla serrata).

Feed Conversion Ratio (FCR)

Feed Conversion Ratio (FCR) is the level of
feed consumption consumed by crabs during
the rearing period or a measure stating the ratio
of the amount of feed needed to produce 1 kilo
gram of meat. In Figure 6, the best FCR value is
obtained in the P1 treatment (4% feed dose)
which is 1.7, followed by the P2 treatment (8%
feed dose) which is 2.9, then the P3 treatment
(12% feed dose) which is 2.8, while the highest
FCR is in the P4 treatment (16% feed dose)
which is 3.8. It can be seen in Figure 6, it is
known that P1 is significantly different from P2,



P3 and P4, P2 is significantly different from P1
and P4 but not significantly different from P3, P3
is not significantly different from P2 but
significantly different from P1 and P4, then P4 is
significantly different from all treatments. It can
be seen that if the higher the fcr value obtained,
the more the amount of feed needed so that it
becomes not optimal. This is in line with the
statement (Hariyanto et al., 2024) that the
higher the feed conversion ratio value, the more
inefficient the feeding.

Based on the results obtained in Figure 6,
the highest fcr value is found in the P4
treatment (16% feed dose) which is 3.8. This
happens because basically in the P4 treatment
the weight of feed used is the most, namely
16% of the crab's body biomass, where every
week there is an increase in crab weight which
always increases so that the amount of feed
given will also increase every week. During the
maintenance period P4 is classified as the best
treatment which can be seen in the increase in
absolute weight and the highest specific weight
growth rate among other treatments, but in the
feed consumption fcr parameter in P4 is high
and less efficient, but its growth is more‘optimal.
This is in line with the statement (Iromo et al.,
2020) that the smaller the FCR value, the more
efficient the utilization of feed, the quality of feed
can be known through feed:conversion because
the fcr value provides ‘an .overview of the
efficiency of feed use.for mangrove crab growth.

Based on the results.obtained in Figure 6, it
can be seen that the:lowest FCR is found in the
P1 treatment (4% feed dose), which is 1.7. This
is because the amount of feed consumption
given .in'the Rl treatment is smaller than the
other treatments. In treatment P1 the test crabs
used were smaller, with an average weight of
53g. For crabs that are smaller in size, more
feed should be given to support their growth.
This is in line with the statement (Iromo et al.,
2020) that small crabs require a larger
percentage of feed than adult crabs, smaller
crabs require more energy supply for growth.
(Hanif et al.,, 2021) added that the level of
underfeeding results in stunted growth and crab
molting, while overfeeding can cause water

pollution from accumulated feed residue. It can
be seen from the fcr obtained during the study
that it is quite high, where the feed consumed by
mangrove crabs is not fully utilized for fattening
their bodies but is also needed as their
metabolic needs. This is in line with the
statement (Hastuti et al., 2020) that optimum
physiological growth can be achieved if the
energy from the feed is maximally utilized after
deducting the food waste.

Water quality

Temperature is one aspect of the parameters
that are very important for. the. survival of mud
crabs. The results of temperature
measurements during ‘the ‘study from all
treatments ranged from=25.6-29.5, where the
highest temperature was in treatment p1l which
was 28.5.in the 2nd week of maintenance while
the lowest temperature was in treatment p4
which was 25.6 inthe 5th week of maintenance.
Things that affect the high and low temperature
can .be influenced by several factors, one of
which is‘weather conditions and the high and
low aeration in the crab box, but the temperature
measurement results obtained during the study
are still considered optimal. This is in line with
the statement (Hastuti et al., 2019) which states
that water temperature affects the growth and
survival of mangrove crabs, with an optimal
temperature range between 25-35 ° C. The
results of temperature measurements obtained
during the study were compared with the results
of other studies. The temperature measurement
results obtained during the study compared to
the temperature in the original habitat of
mangrove crabs are almost the same where in
each treatment the temperature results are not
much different. The temperature range for
mangrove crab (Scylla serrata) cultivation in its
natural habitat is 28-29°C. This can be
compared with research (Haruna et al., 2022)
that temperature measurements were taken
when the sea water at the research site began
to tide. The results found that the temperature in
the mangrove conservation area is 29 ° C, which
means that this temperature is still good for the
life of mangrove crabs. Mangrove crabs are
biota that are quite resistant to high and low
water temperatures where it can be seen from
research (Supristiwendi & Indra, 2022) that the



temperature received by mangrove crabs
ranges from 18-35 ° C, but the normal range is
25-30° C.

The pH value obtained was measured at 7.2-
7.5. The results of pH measurements during the
study from all treatments were 7.2-7.5, the pH
value obtained was measured every time
sampling or every week, where the pH value
obtained was still considered optimal in
mangrove crab cultivation. This is in line with
the statement (Nova et al., 2023) that the
optimal pH for mangrove crab growth is neutral
to alkaline, which is 7 - 8.5. The pH value
greatly affects the survival of mangrove crabs if
the pH value is <7 or >8.5 can cause crabs
stress and death. The results of pH
measurements during the study in each
treatment showed results that were not much
different from the pH value in mangrove crab
cultivation in their natural habitat. This is in line
with the statement of Thasya et al. (2023) that
the acidity value obtained in mangrove waters
where mangrove crabs live ranges from 6.7-7.0.

The results of dissolved oxygen
measurements during the study showed the
lowest result was 7.3 and the highest was 7.7.
The Do value obtained is still considered
optimal. This is in line with the statement
(Setiyowati et al., 2022) that the goodidissolved
oxygen value for mangrove crab cultivation is
>5 mg/L. Dissolved oxygen has a very important
role in the life activities of an organism, such as
respiration and the process.of decomposition of
organic matter by decomposers. The value of
dissolved oxygen obtained in the study shows
results that are nottoo different from the results
of mangrove ‘crab cultivation in their natural
habitat, where in the original habitat of
mangrove ‘crabs, dissolved oxygen levels are
usually -obtained "at 4->5 mg/L for maximum
growth. This is'in line with the statement (Ardian
et al., 2022) that the oxygen requirement for
mangrove crab life is >4 mg/L, while the oxygen
requirement for maximum growth of mangrove
crabs is >5 mg/L, but it is also stated that
mangrove crabs have tolerance to low dissolved
oxygen concentrations or smaller than these
figures. In the study (Faturrohman et al., 2017),
the results of dissolved oxygen during the
maintenance period were (5.1 mg/L-5.7 mg/L)

where the results obtained showed an optimum
or stable value. The role of optimal dissolved
oxygen is one of which can overcome stress
conditions that may be caused by external and
internal factors in mud crabs.

The results of salinity measurements during
the study from all treatments were the highest
25 ppt and the lowest 20 ppt. The salinity
measurement  results obtained are still
considered optimal for the life of mud crabs.
This is in line with the statement of Ajivet al.,
(2023) that (Scylla Serrata) can live ‘and grow in
a salinity interval between 10 ppt and 30 ppt.
During the maintenance period, every time the
water is changed, the water used is seawater
which has been reduced .in salinity by mixing
fresh water which initially had a salinity of 33 ppt
to 20 ppt..The initial salinity in this study had
previously been determined to be 20 ppt,
measured once every 1 week, the results varied,
ranging from:20-25. Where the salinity value can
also_be influenced by the time of checking the
salinity, ‘the high and low temperature also
affects the salinity value obtained. The salinity of
mangrove crab life in its natural habitat on
average shows 25 ppt (Nova et al., 2023). In the
study (Supristiwendi & Indra, 2022), it was found
that the optimal growth results of mangrove
crabs were good during the maintenance period,
namely at salinities ranging from 15-25 ppt. In
research (Guo et al.,, 2024) stated that the
salinity range for the development of S.
paramamosain larvae is 25-35 ppt, while adult
crabs can survive in seawater that has a salinity
range of 5-33 ppt, even 0 ppt.

4. CONCLUSIONS

The conclusion of the study can be
concluded that different feed doses affect the
absolute weight and specific weight growth rate
(SGR) of mangrove crabs (Scylla serrata). The
best treatment is in the P4 treatment (16% feed
dose) which is absolute weight of 9.33 + 2.52 g,
specific weight growth rate of 3.01 £ 0.27%. The
best FCR in the P1 treatment (4% feed dose)
was 1.7 £ 0.45%, and the survival rate (SR) was
100%. Water quality in the study was still
optimal for mangrove crab cultivation.



Disclaimer

intelligence)

Option 1:

Author(s) hereby declare that NO generative Al
technologies such as Large Language Models
(ChatGPT, COPILOT, etc.) and text-to-image
generators have been used during the writing or
editing of this manuscript.

Option 2:

Author(s) hereby declare that generative Al
technologies such as Large Language Models,
etc. have been used during the writing or editing
of manuscripts. This explanation will include the
name, version, model, and source of the
generative Al technology and as well as all input
prompts provided to the generative Al
technology

Details of the Al usage are given below:

1.

2.

3.

(Artificial

Reference

Abidin, N., Prafiadi, S., & Yunita, M. (2022).
Diversity of Mud Crab Species (Scylla
Sp) in the Muturi River Mangrove Forest
Area, Bintuni Bay. Indonesian Genesis

Journal, 1(02), 55-65.
https://doi.org/10.56741/jgi:v1i02.92
Adila, A., Septifitri,« S., & Ali, M. (2020).
Fattening of Mud: Crabs (Scylla serrata)
With  Different  Feeds. Journal of
Fisheries. Sciences and Aquaculture,
15(2), 86-94.

https://doi.org/10.31851/jipbp.v15i2.5086

Agustiyana, C., Hadiroseyani, Y., Diatin, I., &
Effendi,” I. (2024). Optimization of the
production of soft shell crab (Scylla sp.)
cultivation using the apartment system.
Egyptian Journal of Aquatic Research.
https://doi.org/10.1016/j.ejar.2024.05.00
3

Aji, S., & Mulatsih, S. (2023). Tingkat
Keberhasilan Percepatan Molting
Kepiting Bakau (Scylla Serrata) Dengan
Perlakuan Salinitas Berbeda Dalam

Wadah Terkontrol Skala Laboratorium Di
Sekolah Alam Desa Kaliwlingi Brebes.
Journal Sains dan Teknologi Budidaya
Perairan (SINTASAN), 1(2), 1-8.

Almaliki, F. B. W. (2021). Optimization of the
Dose of Karamunting Leaf Extract
(Melastoma malabathricum 1) in the
Molting Process of Mud Crabs (Scylla
serrata). Borneo Tarakan University.

Apriani, F., Prasetiyono, E., & Syaputra, D.
(2019). Growth Performance of Gourami
Fish Seeds (Osphronemust:gouramy)
with  Commercial Feed Added with
Fermented Gamal Leaf.Flour (Gliricidia
sepium). Journal .of Fisheries Science,
10(2), 57-65.
https://doi.org/10.47492/jip.v3i9.2469

Ardian, A., Kustiati, & Saputra, F. (2022). Habitat
Quality of “Mud Crab (Scylla serrata-
Forsskal) «in the Coastal Waters of
Sengkubang Village, Mempawah Hilir
District, Mempawah Regency.
Protobiont, 11(2), 44-50.
https://dx.doi.org/10.26418/protobiont.v1
1i2.60716

Azra, M. N., Tavares, C. P. D. S., Abol-Munafi,
A. B., & Ikhwanuddin, M. (2020). Growth
Rate and Fatty Acid Composition Of
Orange Mud Crab Instars, Scylla
Olivacea, Reared At Different
Temperatures. The Egyptian Journal of
Aquatic Research, 46(1), 97-102.
https://doi.org/10.1016/j.ejar.2019.11.006

Failu, 1. (2021). The Effect of Feed Type and
Sex Differences on the Growth and
Molting Period of Mud Crab (Scylla

Serrata). Scientific Journal of
Muhammadiyah University of Buton,
7(3), 465-475.

https://doi.org/10.35326/pencerah.v7i3.1
310 Faturrohman, K., Nirmala, K.,
Djokosetiyanto, D., & Hastuti, Y. P.
(2017). The concentration of optimum
dissolved oxygen levels for growth of
mangrove crab Scylla serrata seeds in
recirculation system. Indonesian
Aquaculture Journal, 16(1), 107-115.
https://doi.org/10.19027/jai.16.1.109-117




Faturrohman, K., Nirmala, K., Djokosetiyanto,
D., & Hastuti, Y. P. (2017). The
concentration of optimum dissolved
oxygen levels for growth of mangrove
crab Scylla serrata seed in recirculation
system. Jurnal Akuakultur
Indonesia, 16(1), 107-115.

Guo, L., Peng, Y., Li, R., Ji, Z., Bekaert, M., Mu,
C., ... &Wang, C. (2024). Effects of long-
term low-salinity on  haemolymph
osmolality, gill structure and
transcriptome in mud crab (Scylla
paramamosain). Aquaculture Reports,

38, 102295.
https://doi.org/10.1016/j.aqrep.2024.102
295

Hanif, A., & Herlina, S. (2021). The Percentage
of Different Trash Fish Feeding on the
Growth of Mud Crabs (Scylla spp).
Journal of Tropical Animal Science,
10(1), 1-5.
https://unkripjournal.com/index.php/JIHT/
article/view/183

Haruna, M. F., Karim, W. A., Rajulani, R.;x &
Lige, F. N. (2022). Structure of Mud/Crab
Community in Mangrove Conservation
Area of Polo Village, Bunta' District,
Banggai Regency. Journal. of . Biology
Education, 9(2), 150-159.
https://doi.org/10.31849/bl.v9i2.10659

Hastuti, Y. P., Nirmala, K.,"Rusmana, I., Affandi,
R., & Kuntari, W. B. (2017). Optimization
of Stocking density in_intensification of
Mud crab Scylla serrata cultivation in the
recirculation system. Indonesian Journal
of Aguaculture, 16(2), 253-260.
https://doi.org/10.19027/jai.16.2.253-260

Hastuti,», Y. P., Affandi, R., Millaty, R.,
Tridesianti, S., & Nurussalam, W. (2019).
The Best Temperature to Increase the
Growth and Survival of Mud Crab Scylla
Serrata Seeds in the Recirculation
System. Journal of Tropical Marine
Science and Technology, 11(2), 311-
322.
http://dx.doi.org/10.29244/jitkt.v11i2.227
27

Hastuti, Y. P., Wicaksono, P. H., Nurusallam,

W., Tridesianti, S., Fatma, Y. S., Nirmala,
K., ... & Affandi, R. (2020). Addition of
shelters to control the physiological
responses and production of mud crab
Scylla serrata in recirculation aquaculture
system. Journal of Tropical Marine
Science and Technology, 12(1), 299-310.
http://dx.doi.org/10.29244/jitkt.v12i1.3075
3

Harvyandha, A. (2019). Telemetry of:Real-Time

Acidity Measurement Using 'Raspberry
Pi. Journal of _Telecommunication
Network. Telecommunication Network
Journal, 9(4), 55-60.
https://doi.org/10.33795/jartel.v9i4.158

Hariyanto, H. D.; Safitri, N. M., & Firmani, U.

(2024): Growth of Mangrove Crab Scylla
Serrata in Concrete Ponds with Different
Feed Combinations. Journal of Biology
Education,» Science and Technology,
7(1), 352-358.
https://doi.org/10.30743/best.v7i1.8627

Hasdayanti, H. (2021). Effect of Seaweed Dose,

Kappaphycus Alvarezii in Gel Feed on
Protein Retention and Energy Retention
in Fattening Mangrove Crab, Scylla spp
(Doctoral dissertation, Hasanuddin
University).
http://repository.unhas.ac.id/id/eprint/456
5/

Hudita, K. (2016). Addition of Crude Fish Oil

Iromo,

(CFO) to Feed on Growth and Feed
Conversion Ratio of Mud Crab (Scylla
serrata) (Doctoral dissertation, Univ
ersitas Airlangga).
https://repository.unair.ac.id/57285/

H., Rachmawani, D., Jabarsyah, A., &
Zainuddin, Z. (2020). Utilization of Trash
Fish for Cultivation of Crablet Mud Crab
(Scylla serrata). MARINE SCIENCE:
Indonesian Journal of Marine Sciences,
25(3), 110-114.
https://doi.org/10.14710/ik.ijms.25.3.110-
114

Jolpano, A., Handayani, E., & Saptiani, G.

(2023). Growth and Acceleration of
Molting of Mud Crab (Scylla serrata)
Given 3 In 1 BIOIMUN® Temu Kunci



(Boesenbergia Pandurata) Extract in
Silvofishery Ponds in Salo Palai Village,
Muara Badak District, Kutai Kartanegara
Regency.
https://doi.org/10.30872/jipt.v2i1.76

Khairunnisa, S., Fadli, M., & Tumembouw, S. S.
(2023). Study of Water Quality in Mud
Crab (Scylla serrata Forsskal) Cultivation
in Kuala Indah Village, Sei Suka District,
Batubara Regency. Journal of
Aquaculture, 11(2), 147-160.
https://ejournal.unsrat.ac.id/v3/index.php/
bdp/article/view/48487

Mustofa, A., Setiyowati, D., Suprihatin, E.,
Hendra, M. U., & Mustagim, M. (2022).
Growth Rate of Male and Female
Mangrove Crabs (Scylla Serrata) at
Different Salinities. Aquaculture, 13(2),
162-168.
https://doi.org/10.34001/jdpt.v13i2.3536

Ningsih, O., & Affandi, R. I. (2023). Mangrove

Crab (Scylla sp.) Enlargement
Technique with Apartment System.
GANEC SWARA, 17(3), 840-848.

https://doi.org/10.35327/gara.v17i3.520
Njuruhapa, R. A., Linggi, Y., & Liufeto, F..C.
(2024). The Effect of Different'Substrate
Types in the Fattening Process. of Mud
Crabs (Scylla serrata) at CV. Elitism
NTT, West Oesapa_Village, Kelapa Lima

District, Kupang. City. Jurnal Aquatik,
7(), 15-20.
https://doi.org/10.35508/aquatik.v7i1.152
01

Nova, K. D..P.tA. P., Agustini, M., Sumaryam,
S., & Madyowati, S. O. (2023). The
Effect-of Different Substrate Types on
the Growth of Absolute Weight and
Absolute Length of Mud Crabs (Scyllas
serrata) in Maintenance Tanks. Journal
of Marine and Fisheries Science, 4(3),
246-253.
https://doi.org/10.21107/juvenil.v4i3.205
08

Ohoiulun, D., & Hanoatubun, M. I. H. (2020).
Morphometric Analysis of Mangrove
Crab (Scylla serrata) Caught from
Warwut Village Waters, Southeast

Maluku  Regency. Jambura  Fish
Processing  Journal, 2(1), 28-35.
https://doi.org/10.37905/jfpj.v2i1.5188

Oktamalia, O., Apriyanto, E., & Hartono, D.
(2018). Potential of Mangrove Crab
(Scylla Spp) in Mangrove Ecosystem in
Bengkulu City. Journal of Natural
Resources and Environmental
Management Research, 7(1), 1-9.
https://doi.org/10.31186/naturalis. 7.:1.925
3

Paralita, S., VYulfiperius, Y., Zulkhasyni, Z.,
Firman, F., & Andriyenig A. (2021). The
Effect of Different Additional.-Feed on The
Growth of Raw Crab;, (Scylla serrata).

Jurnal _Agroqua:. Media Informasi
Agrongmi dan Budidaya Perairan, 19(2),
290-299.

http://dx.doi.org/10.32663/ja.v19i2.2223
Pasi, R. Y., Koniyo, Y., & Lamadi, A. (2022).
Different Feeding in Mud Crab (Scylla
Sp.) Cultivation with Crab Ball System in
Ponds. Jurnal Vokasi Sains Dan
Teknologi, 2(2), 7-12.
https://doi.org/10.56190/jvst.v2i1.13
Paramaatman, L. D., Hilyana, S., & Mukhlis, A.
(2012). Effect of Temperature on the
Growth of Mud Crab (Scylla serrata) in
Controlled Tanks. Unram Fisheries
Journal, 1(1), 69-78.
https://doi.org/10.29303/jp.v1il.14
Rachmawati, W., Saptiani, G., & Hardi, E. H.
(2022). Effect of Adding Phytoimmune®
to Feed on the Growth of Mud Crab
(Scylla serrata) Reared in Silvofishery
Ponds. Indonesian Swamp Agquaculture
Journal, 10(2), 212-225.
https://doi.org/10.36706/jari.v10i2.19268
Rumondang, Khairunnisa, S., Fadli, M., &
Tumembouw, S. S. (2023). Study of
Water Quality in Mud Crab (Scylla
serrata Forsskal) Cultivation in Kuala
Indah Village, Sei Suka District, Batubara
Regency. E-Journal of Aquaculture 2023,

11(2), 147-160.
https://ejournal.unsrat.ac.id/v3/index.php/
bdp/article/view/48487

Romadhon, A., Prasetiyono, E., & Farhaby, A.



M. (2022). Growth Rate and Molting
Speed of Mud Crab (scylla serrata) With
the Administration of Forest Fern Leaf
Extract (Diplazium caudatum). Journal of
Tropical Marine Science, 5(1), 9-18.
https://doi.org/10.33019/jour.trop.mar.sci.
v5i1.2312

Sanur, IP, Sulistiono, S., Yonvitner, Y., Wildan,
DM, & Ervinia, A. (2021). Estimation of
Mud Crab (Scylla serrata Forskal)
Growth in Karangsong  Waters,
Indramayu, West Java Province. Journal
of Fisheries and Marine Technology, 12

(2), 27-38.
https://journal.ipb.ac.id/index.php/jtpk/arti
cle/view/40084

Sari, A. I. (2022). Effect of Various Doses of
Phosphorus Minerals on Survival and
Phosphorus Deposits of Mud Crab
(Scylla olivacea) Larvae. (Doctoral
dissertation, Hasanuddin University).
https://repository.unhas.ac.id/id/eprint/14
069/

Setiyowati, D., Mustofa, A., Riza, A. N., Hasyim,
M., & Naseer, J. A. (2022). Monitoring of
Water Quality of Mangrove Crab (Scylla
Serrata) Farming Ponds _in" Partner
Groups in Panggung Village; Jepara. Al-
litimaiyyah  Journal, 8(2), " 342-352.
http://dx.doi.org/10.22373/al-
ijtimaiyyah.v8i2.15853

Sianturi, B. B., Pamukas, N. A., & Ru sliadi.
(2018). Growth.and Number of Moulting
of Mud: Crab (Scylla serrata) With
Different: Amounts ‘of Trash Fish Feed
and Cutting, of All Walking Legs. New
England.Journal of Medicine.

Sitaba, R. D.; Salindeho, I. R. N., & Kusen, D. J.
(2017). ' The Effect of Different Salinities
on the Growth of Mud Crab, Scylla
serrata. E-Journal of Aquaculture, 5(2),
8-14.
https://doi.org/10.35800/bdp.5.2.2017.16
575

Suhardin, Y. A., Santoso, P., & Sunadji, S.
(2022). Increasing the Dose of Field
Snail Meat (Pilla Ampullacea) as Feed
on the Growth and Survival of Mud Crab

(Scylla Serrata) Raised in Bamboo Cage.
Journal of Vocational Fisheries Sciences,

3(2), 37-43.
http://dx.doi.org/10.35726/jvip.v3il1.1154
Supristiwendi, S., & Indra, S. B. (2022).

Application of Water Quality and Feed in
Mud Crab Enlargement Business in Lam
Kuta Hamlet, Bayeun Village, Birem,
Aceh Timur. Eumpang Breuh: Jurnal
Pengabdian Masyarakat, 1(1), 9-15.
Suryani, N. D. P. |, Julyantoro, P; G.'S., &Dewi,
A. P. W. K. (2018). Carapacekength and
Specific Growth , Rateof Mud Crab
(Scylla serrata) Given Different Types of
Feed in the Crab Village Ecotourism
Area. Bali.- Journal of Marine and Aquatic

Sciences, 4(1), 38.
http://dx.doi.org/10.24843/jmas.2018.v4.i
01.38-46

Tarumasely, T. F.;>Soselisa, F., & Tuhumury, A.
(2022). Habitat and Population of Mud
Crab (Scylla serrata) in Mangrove Forest
in‘Teluk Ambon Baguala District. Journal
of Small Island Forests, 6(2), 177-162.
https://doi.org/10.30598/jhppk.v6i2.7352

Thasya, R., Nurdiansyah, S. I., & Nurrahman, Y.
A. (2023). Community Structure of Mud
Crab in Mangrove Area of Sungai Nibung
Village, Kubu Raya Regency, West
Kalimantan. Journal of Equatorial Sea,
6(2), 90-98.
https://dx.doi.org/10.26418/lIkuntan.v6i2.6
4637

Tamsil, A. (2024). Culture of mud crab, Scylla
serrata Forskal, 1775 with different feed
formulations. International Journal of
Fisheries and Aquatic Studies, 12(1), 36-
40.
https://doi.org/10.22271/fish.2024.v12.ila
.2889

Wamnebo, M. 1. (2022). The Effect of Giving
Different Doses of Feed of Broom Fish
(Pterygoplichthys spp) on Fattening of
Mud Crab (Scylla sp). Airaha Journal,

11(2), 161-168.
https://jurnalairaha.org/index.php/airaha/i
ndex

Wamnebo, M. I., Hasnidar, H., Azizah, N., &



Rauf, A. (2023). The Effect of Giving
Chicken Intestines with Different Doses
on the Growth of Mud Crab (Scylla
olivacea). Aquaculture Media, 18(2), 83-
89.
http://dx.doi.org/10.15578/ma.18.2.2023.
83-89

Wijaya, N. I., & Yulianda, F. (2010). Population

biology of mangrove crab (Scylla serrata

F.) in the Mangrove Habitat of Kutai
National Park, East Kutai Regency.
Oceanology and Limnology in Indonesia,
36(3), 443-461.
http://lib.unj.ac.id/jurnal/index.php?p=sho
w_detail&id=33434&keywords=




