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Abstract- The main problem in today's mangrove crab hatchery is the low survival rate of larvae at the zoea and megalopa stages in
entering the crablet stage caused by a less than optimum rearing environment. This study was aimed to determine the optimum salinity
that produces the best survival rate and growth rate of mud crabs (S. olivacea) at the megalopa-crablet stage. Research The research was
carried out at the Center for Brackish Water Aquaculture Development (CBAD), Bonddia Village, Galesong District, Takalar Regency,
South Sulawesi, Indonesia. The test animals used were mangrove crabs at the megalopa stage which were stocked at a density of 5
individuals/L and reared until they entered megalopa. The research used a container in the form of a black plastic basin with a volume
of 30 L filled with 12 pieces of 20 L of water. The study was designed using a completely randomized design (CRD) with 4 treatments
and each treatment had 3 replications, namely: 24, 27, 30, and 33 ppt. The placement of the experimental containers was done randomly.
Media salinity had a very significant effect (p <0.01) on the level of osmotic action, survival, and growth rate of the mangrove crabs
from megalopa to crablet stages. minimal osmotic work rate, survival rate and daily growth rate of mud crab (S. olivacea) megalopa
stage to best crabet produced at 30 ppt salinity, respectively 27.07 mOsm/L H20, 76.67%, and 29.74%/day, with optimum salinity each
reached at 28.62; 28.77; and 28.95 ppt.

Index Terms- mud crab, growth rate, salinity, survival rate

I. INTRODUCTION

M ud crab Scylla olivacea is a fishery commaodity that has important economic value and great potential to be developed through its
cultivation. One of the determining factors for the success of a mangrove crab cultivation business is the availability of seeds. So
far, the need for seeds is still met from the results of catching in nature, which are limited and fluctuating. Therefore, it needs to be
accompanied by efforts to produce seeds through hatcheries. Efforts to produce mud crab seeds have been carried out in hatcheries.
However, the main obstacle currently faced is the low survival rate, especially in the zoea and megalopa to crablet stages. Various
factors become a source of obstacles to the success of mud crab seed production, one of which is the salinity of the rearing medium.
Media salinity affects the success of mud crab seed production, this is because in nature the crabs live their lives by moving from the
high-salinity sea when they hatch, and as the stages develop, they will migrate towards the coast where the salinity is lower to the
mangrove areas where the salinity is brackish or even close to fresh water. Salinity is an environmental factor that affects the survival
of aquatic organisms, because it is a masking factor that can modify other factors that affect the osmotic effects of aquatic organisms
(Smyth and Elliot, 2016; Bal et al., 2022).

In order to support the success of mangrove crab hatchery, it is necessary to study the biotechnical aspects that influence, i.e.,
environmental factors, especially salinity (Misbah et al., 2017; Pati et al. 2023). Although mud crabs are euryhaline organisms that are
able to adapt to a wide range of salinity (Yao et al., 2021; Eddiwan et al., 2021; Herlinah et al., 2021), the megalopa to crablet stages
are still susceptible to changes in the salinity of the media so that can result in high mortality (death). One of the causes of the high
mortality of crabs in the hatchery business is the sub-optimal salinity of the rearing medium causing an osmotic work level resulting in
high energy use for osmoregulation. There are several things that cause mortality in organisms, one of which is the sub-optimal salinity
of the rearing medium (Baylon, 2010; Thabet et al., 2018).

In this regard, in order to produce survival of mangrove crabs (S. olivacea) at the megalopa to high crablet stages, it is necessary
to maintain media with a certain salinity that can optimally minimize energy expenditure so that the crabs can maintain their survival.
Because the optimum salinity for mud crab (S. olivacea) maintenance media at the megalopa to crablet stages cannot be determined, it
is necessary to do research on this matter. This study aims to determine the optimum salinity that produces the best survival rate and
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growth rate of mud crabs (S. olivacea) at the megalopa-crablet stage. The results of this study are expected to be one of the information
materials on the maintenance of mud crabs (S. olivacea) megalopa to crablet stages in the hatchery business.

II. RESEARCH METHODS

This research was conducted at the Center for Brackish Water Aquaculture Development (CBAD), Bonddia Village, Galesong
District, Takalar Regency, South Sulawesi, Indonesia.

The test animal used was the megalopa stage mangrove crab. The Megalopa was obtained from hatching and maintenance at the
Brackish Water Cultivation Center (BBAP), Takalar. The test animals were stocked at a density of 5 individuals/L and reared until they
entered the megalopa.

The media water used was seawater with a salinity of 33 ppt and fresh water. Seawater stocks were obtained from the waters
around the study site, while fresh water was obtained by distilling water from drilled wells at CBAD Takalar.

To get the salinity of the media to match the treatment, dilution was carried out. Dilution is carried out based on the following formula:
N1 X Vi = N2 X V2

Note: N1 is the media salinity to be reduced (ppt), N2 is the desired media salinity (ppt), V1 is the volume of media water (L), and
V2 is the volume of water that needs to be added (L)

To maintain the oxygen solubility of the experimental media, each aquarium was given aeration from a "root blower”. To maintain
the quality of the media in the experimental container, the remaining feed and excrement of the test crabs were removed every day by
siphoning using a plastic hose and changing the water as much as 20% of the total volume every day. Before siphoning is done, aeration
is stopped first.

The research used a container in the form of a black plastic basin with a volume of 30 L filled with 12 pieces of 20 L of water. The
containers are equipped with aeration equipment.

The feed used in this study was Artemia salina nauplius and artificial feed in the form of flakes. The Artemia nauplius was obtained
from hatching cysts of the Great Salt Lake strain produced by the USA. Feeding was done twice a day at 07.00 and 17.00 at a density
of 5 ind/mL, while artificial feed was given at a dose of 15 ppm/day.

The research used a container in the form of a black plastic basin with a volume of 30 L filled with 12 pieces of 20 L of water. The
containers are equipped with aeration equipment.

The feed used in this study was Artemia salina nauplius and artificial feed in the form of flakes. The Artemia nauplius was obtained
from hatching cysts of the Great Salt Lake strain produced by the USA. Feeding was done twice a day at 07.00 and 17.00 at a density
of 5 ind/mL, while artificial feed was given at a dose of 15 ppm/day.

The study was designed using a completely randomized design (CRD) with 4 treatments and each treatment had 3 replications.
Thus, this study consisted of 12 experimental units. The treatments tried were differences in media salinity, namely: 24, 27, 30, and 33
ppt. The placement of the experimental containers was done randomly.

The variables observed in this study were the rate of osmotic action, survival and growth of mangrove crabs.

The level of osmotic work was determined from the difference between the osmolarity value of the crab hemolymph and the osmolarity
of the treatment medium (Lignot et al. 2000). Osmolarity measurements were carried out using an osmometer (SOP OSMOTAT 30).
Mud crab survival rate is calculated using the following formula:

SR = Nt/ No x 100

SR = N; /N, x 100

Note: S is mud crab survival rate (%), Nt is the number of mud crabs that lived to the end of the study (tails), and No is the number of
mud crabs at the start of the study (tails)

The growth rate is calculated using the formula proposed by Huyn and Fotedar (2004) as follows:

SGR =100 x (InW¢ - In W)/t

Note: SGR is the growth rate of mangrove crabs (%/day), Wt is the average weight of crabs at the end of the study (g), Wo is the average
weight of crabs at the start of the study (g), and t is the length of time they are reared (days).

Absolute weight growth is calculated using the following:

W =W - W,

Note: W is the absolute weight growth of mangrove crabs (g), W: is the average weight of the crabs at the end of the study (g), and
W, is the average weight of the crabs at the beginning of the study (g)

As supporting data during the research, several parameters of the water quality of the maintenance media were measured including:
temperature, pH, dissolved oxygen and ammonia. Temperature was measured using a thermometer, pH with a pH meter, dissolved
oxygen with a DO meter and ammonia with a spectrophotometer. Measurements of temperature, pH and dissolved oxygen were carried
out twice a day, namely in the morning at 07.00 and in the evening at 15.00, while measurements of ammonia were carried out at the
beginning, middle and end of the study.

The data obtained were analyzed using variance and W-Tuckey test. To determine the optimum salinity for mud crabs, a response
test was carried out. The water quality parameters were analyzed descriptively based on the viability of the mangrove crab megalopa.
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I1l. RESULTS AND DISCUSSION

Results
Osmotic Work Level
The osmotic work levels of mud crabs (S.olivacea) megalopa stage to crablets reared at various salinities are presented in Table 1.

Table 1. Average osmotic work level of mud crabs (S. olivacea) stadia megalopa-crablet reared at various salinities

Salinities (ppt) Osmotic Work Level (mOsm/L H20)
24 82.22 + 3.06?
27 47.17 + 4.05°
30 27.07 +2.49°
33 82.66 + 3.51°

Note: The same letter in the same column indicates no difference significant between
treatments at 5% level (p <0.05)

The media salinity had a very significant effect (P <0.01) on the osmotic work level of the megalopa to crablet stage mangrove crabs.
Furthermore, the results of the W-Tuckey advanced test. Furthermore, the results of the W-Tuckey test showed that the survival of mud
crabs reared at salinities of 27 and 30 ppt showed significant differences (p <0.05) with salinities of 24 and 33 ppt. However, the survival
rate of mud crabs reared at a salinity of 24 ppt was not significantly different (p > 0.05) from 33 ppt.

The relationship between media salinity and mud crab survival is quadratic with the equation Y = -2.522x2 — 144.370x +
2097.500 (r2 = 0.91) (Figure 1). Based on this equation it can be predicted that the minimum osmotic work level of the megalopa to
crablet stage mud crabs will be achieved at a salinity of 28.62 ppt.
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Figure 1. Correlation curve between salinity and crab osmotic work level
megalopa-crablet mangroves
Survival and Growth Rate
The average survival rate and growth rate of mud crabs (S.olivacea) from megalopa to crablets reared at various salinities is presented
in Table 2.
Table 2. Average survival rate and growth rate of mangrove crabs (S. olivacea)
megalopa-crablet stages maintained at various salinities

Salinites (ppt) Survival Rate (%) Growt Rate (%/hari)
24 31.67 +£2.89° 23.59 + 0.46°

27 48.33 £5.77° 26.65 + 0.34°

30 76.67 + 2.89° 29.74 +0.15°

33 33.33 +2.89°¢ 24.65 + 0.57%

Note: The same letter in the same column indicates no significant difference between
treatments at 5% level (p <0.05)
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Media salinity had a very significant effect (p <0.01) on the survival of mangrove crabs from megalopa to crablet stages. Furthermore,
the results of the W-Tuckey test showed that the survival of mud crabs reared at salinities of 27 and 30 ppt showed significant differences
(p <0.05) with salinities of 24 and 33 ppt. However, the survival rate of mud crabs reared at a salinity of 24 ppt was not significantly
different (p > 0.05) from 33 ppt.

The relationship between media salinity and mangrove crab survival is quadratic with the equation Y = -1.713x? + 98.583x— 1351.900

(r> = 0.71) (Figure 2). Based on this equation, it can be predicted that the optimum salinity for juvenile mud crab (S. olivacea) from the
megalopa to crablet stages is 28.77 ppt.
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Figure 2. Correlation curve between salinity and mud crab survival megalopa-
cablet stage

Media salinity had a very significant effect (p<0.01) on the daily growth rate of mangrove crabs from megalopa to crablet stages.
Furthermore, the results of the W-Tuckey test showed that the 30 ppt salinity showed a significant difference (p <0.05) with
all treatments. Salinity of 24 ppt did not show a significant difference (p > 0.05) with a salinity of 33 ppt but was significantly different
from 27 ppt. Likewise, the salinity of 27 and 33 ppt did not show a significant difference in the growth rate of mangrove crabs (S.
olivacea) from megalopa to crablet stages.

The relationship between salinity and daily growth rate of mud crabs (S. olivacea) megalopa to crablet stages has a quadratic pattern
with the equation Y = -0.2266x> + 13.1240x — 161.2900 with R? = 0.83 (Figure 3). Based on this equation, it can be predicted that the
optimum salinity for the growth rate of the megalopa to maximum crablet growth rate can be achieved at 28.95 ppt.
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Figure 3. Relationship curve between salinity and crab growth rate mangrove

(S. olivacea) stage megalopa to crablet
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Physics-Chemistry of Water
During the research, several physico-chemical parameters were measured in the crab rearing media, including: temperature, pH,
dissolved oxygen, and ammonia. The results of measuring the water quality parameters are presented in Table 3.

Table 3. The value of the physico-chemical parameters of the mud crab rearing media
(S. olivacea) during the study

Salinities Parameters

(ppt) Temperature (°C) pH DO (ppm) Ammonia (ppm)
24 27.82 -29.70 7.25-8.10 5.23-6.73 0.003-0.032
27 27.73 - 29.50 7.26 -8.15 5.34 -6.75 0.004 - 0.036
30 27.72 -29.70 7.26 -8.12 5.32-6.73 0.003 -0.035
33 27.73-29.70 7.25-8.14 5.34 -6.77 0.004 - 0.038

IV. DISCUSSION

Salinity is one of the environmental factors that affect the life of aquatic organisms including mangrove crabs. The salinity of the
media through changes in the osmolarity of the water media will determine the level of osmotic work and will affect the use of energy
for adaptation, which in turn will determine the survival and growth of crabs (Hastuti et al., 2015; Misbah et al., 2017). The level of
osmotic work experienced by mud crabs is proportional to the difference in osmolarity between the media and body fluids (Hastuti
2019; Niu et al., 2020).

Based on Table 1, the highest osmotic work levels of the megalopa to crablet stages were produced at salinities of 24 and 33 ppt
while the lowest was at salinities of 30 ppt. This indicates that the media with a salinity of 24 and 33 ppt are outside the optimum range
so that at this salinity the level of osmotic work of crabs is high (Herlinah et al., 2021).

In media with osmotic work levels outside the isoosmotic range, crabs perform osmotic work for osmoregulation purposes (Rivera-
Ingraham and Jehan-Hervé, 2017; Daiwan et al., 2022). At a salinity of 24 ppt the mangrove crabs are hyperosmotic to their environment,
in which condition the crab body fluids are more concentrated than their environment so that water tends to enter the crab's body. In the
media with a salinity of 33 ppt, the crabs are hypoosmotic to their environment, and in these conditions, the crab's body fluids tend to
escape into the media. Based on the regression equation (Figure 1) it shows that the osmotic work rate of mud crabs from megalopa to
crablet stages will decrease as the salinity increases up to 30 ppt, and when passing ppt salinity will increase the osmotic work level.
The coefficient of determination of R2 = 0.91 indicates that 91% of the media salinity will affect the level of osmotic work of the
mangrove crabs from megalopa to crablet stages. The minimum osmotic work level of the megalopa to crablet stage mud crabs was
26.622 mOsm/L H20 reached at 30.91 ppt.

The survival of mud crabs is mainly influenced by physico-chemical parameters of water, adequate feed, and media osmotic
pressure (Varadharajan et al., 2013 Yulianto et al. 2019). The resulting survival rate provides an overview of the results of the interaction
between the carrying capacity of the environment and feed. The availability of sufficient feed and the carrying capacity of the
environment, especially salinity, will make energy use efficient so that crabs can use it to maintain their survival (Thabet et al., 2017).
Salinity is one of the important abiotic factors that affect aquatic organisms (Velasco et al., 2019). Therefore, it is necessary to determine
the optimum salinity according to the needs of organisms to support their survival (Phuc 2015; Rahi et al., 2021).

Based on Table 2, the highest mud crab survival rate was produced at a salinity of 30 ppt, while the lowest was at a salinity of 24
and 33 ppt. The low survival rate of organisms due to changes in salinity is a reflection of these organisms on osmotic changes in their
environment (Rahi et al. 2021). Media with inappropriate salinity can cause death for crabs. Therefore, crabs will try to adapt by adjusting
the process of osmoregulation to their environment. The process of osmoregulation requires a certain amount of energy. Increased
osmotic work will cause a transfer of energy for osmoregulation (Rivera-Ingraham and Lignot, 2017). Thus mud crabs can experience
a lack of energy which results in mortality.

The high survival rate of mud crabs at 30 ppt salinity illustrates that this salinity is ideal for supporting the life of mud crabs (S.
olivacea) in the megalopa to crablet stages. At this salinity, the level of crab osmotic work is low, causing low energy use for
osmoregulation so that energy is available to maintain its survival. Meanwhile, the osmotic work of crabs at salinities of 24 and 33 ppt
had high osmotic work so that crabs needed considerable energy in their osmoregulation process. According to Wang et al. (2019;
Herlinah et al. (2021), media salinity will affect the level of osmotic work of crabs, if the osmotic work is high then mud crabs use a
certain amount of energy for their osmoregulation purposes. Based on the regression equation (Figure 2) shows that the survival of mud
crabs from megalopa to crablets will increases with increasing salinity up to 30 ppt, and when exceeding ppt salinity decreases survival.
The coefficient of determination of R? = 0.71 indicates that 71% of media salinity will affect the survival of mud crabs from megalopa
to crablet stages and the remaining 29% is influenced by feed and other environmental factors. The maximum survival of mud crabs
from megalopa to crablet stages will be achieved at a salinity of 28.77 ppt

Based on Table 2, the highest growth rate of mangrove crabs from the megalopa stage to crablets was produced at a salinity of 30
ppt and the lowest at 24 and 33 ppt. The high absolute growth rate of mangrove crabs from megalopa to crablet stages at a salinity of 30
ppt is due to the fact that this salinity is the optimal salinity for crab growth. At this salinity, the osmotic work of mangrove crabs is low
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so that the use of energy for osmoregulation is low so that energy is available to grow. In contrast to the salinity of 24 and 33 ppt ppt,
the osmotic work of crabs is high, so much energy is used for osmoregulation. Salinity has an influence on the growth of aquatic
organisms (Hasbullah et al., 2018; Velasco et al., 2019). Based on the regression equation (Figure 3) it shows that the growth rate of
mangrove crabs from the megalopa to crablet stages will increase as the salinity increases up to 30 ppt, and when it passes the ppt salinity
it will decrease its growth rate. The coefficient of determination of R? = 0.81 indicates that 71% of media salinity will affect the survival
of mud crabs from megalopa to crablet stages and the remaining 19% is influenced by feed and other environmental factors. The
maximum growth rate of mud crabs from the megalopa stage to crablets can be achieved at a salinity of 28.95 ppt.

The water quality parameters of the rearing medium are still in the suitable range for mud crabs. Table 3 above shows that the
temperature of the media for raising mud crabs at the megalopa-crablet stage ranges from 27.72 to 29.700C. The value of this range is
still feasible for the life of the megalopa-crablet crab. Syafaat (2021; Win et al. 2021) suggests that a good temperature for keeping mud
crabs is between 25 and 32 oC.

The pH values obtained during the study ranged from 7.25 to 8.15. Hastuti (2019) stated that the proper pH for the maintenance
of mangrove crabs from the megalopa to crablet stages ranges from 7.0-9.0. Meanwhile Karim et al (2017) suggested that megalopa
stage mangrove crabs should be maintained in media with a pH range of 7.5-8.5.

Dissolved oxygen obtained during the study ranged from 5.23 to 6.77 ppm. The range value is appropriate for the life of megalopa
stage crabs. Karim et al (2017) suggested that for the maintenance of megalopa stage crabs to crablets the oxygen content should be
greater than 3 ppm

Ammonia levels obtained during the study ranged from 0.003 to 0.038 ppm. The value of this range is still feasible to support the
life of mud crabs. According to Pedopoli and Ramudu (2014; Karim et al (2017), in order for mud crabs (Scylla spp) to live well, it is
recommended that the concentration of ammonia in the rearing medium be no more than 0.1 ppm.

V. CONCLUSION

Based on the results of the research, it can be concluded that the minimum osmotic work rate, survival rate and daily growth rate
of mangrove crabs (S. olivacea) from megalopa to crabet stages are best produced at a salinity of 30 ppt, respectively 27.07 mOsm/L
H20, 76.67 %, and 29.74%/day, with optimum salinity each reached at 28.62; 28.77; and 28.95 ppt.

REFERENCES

[1] Bal A, Panda F, Pati SG, Anwar TN, Das K, Paital B. Influence of anthropogenic activities on redox regulation and oxidative stress responses in different phyla of
animals in coastal water via changing in salinity. water, 14, 4026.https://doi.org/10.3390/w14244026.

[2] BaylonJC. 2010. Effects of Salinity and Temperature on Survival and Development of Larvae and Juveniles of the Mud Crab, Scylla serrata (Crustacea: Decapoda:
Portunidae). Journal Of The World Aquaculture Society, Vol. 41, No. 6: 858-873.

[3] Diwan AD, Harke SN, Panche A. 2022. Biological mechanism of osmoregulatory stress in penaeid shrimp, Penaeus Indicus. J Proteomics Bioinform.15:600.

[4] Eddiwan, Dahril T, Adriman, Budijono, Efawani, and Harjoyudanto Y. 2021. study of growth and survival of mud crab (Scylla serrata, Forskal) with different
salinity levels in culture media. ISFM X 2021 IOP Publishing. IOP Conf. Series: Earth and Environmental Science 934 (2021) 012015. doi:10.1088/1755-
1315/934/1/012015.

[5] Hasbullah D, Karim MY, Zainuddin, Trijuno DD. 2019. Physiological performance of osmotic work, survival, and growth rate of hybridized brackish nile tilapia
(Oreochromis niloticus) juveniles at various salinities. AACL Bioflux 11(2):327-332.

[6] Hastuti YP, Affandi R, Safrina MD, Faturrohman K, Nurussalam W. 2015. Salinitas optimum untuk pertumbuhan benih kepiting bakau Scylla serrata dalam sistem
resirkulasi. Jurnal Akuakultur Indonesia, 14 (1): 50-57.

[7] Hastuti YP, Nirmala K, Suryani |, Prasetiyo SL. 2019. Environmental characteristics of mangrove forest as a reference for development of mud crab Scylla serrata
cultivation: A case study in Mojo Village, Ulujami, Pemalang. The 3rd EIW IOP Conf. Series: Earth and Environmental Science 278 (2019) 012035. IOP Publishing.
doi:10.1088/1755-1315/278/1/012035.

[8] Herlinah, Sulaeman, Gunarto, Parenrengi, A, Rosmiati. 2021. Effect of water salinity on survival and osmotic level of larval (Zoea Stage) of mud crabs Scylla
tranquebarica. 2nd International Conference on Fisheries and Marine 10P Publishing. IOP Conf. Series: Earth and Environmental Science 890 (2021) 012032.
doi:10.1088/1755-1315/890/1/012032.

[9] Huynh MS, Fotedar R. 2004. Growth, survival, hemolymph osmolality and organosomatic indices of the western king prawn (Penaeus laticulatus Kihinouye, 1896)
reared at different salinities. Aquaculture, 234: 601-614.

[10] Karim MY, Azis HY, Muslimin, Tahya AM. 2017 Physiological response: survival, growth, and nutrient content of the mud crabs (Scylla olivacea) which cultivated
in mangrove area with different types of feed. AACL Bioflux 10(6):1534-1539.

[11] Lignot JH, Spanings-Pierrot S, Charmantier G. 2000. Osmoregulatory capacity as a tool in monitoring the physiological condition and the effect of stressin
crustaceans. Aquaculture 191: 209-245.

[12] Misbah I, Karim MY, Zainuddin, and Aslamyah S. 2017. Effect of salinity on the survival of mangrove crab Scylla tranquebarica larvae at zoea-megalopa stages.
AACL Bioflux 10(6):1590-1595.

[13] NiuJ, Hu XL, Ip JCH, Ma KY, Tang Y, Qin J, Qiu J-W, Chan TF, Chu KH, and Wang Y. 2020. Multi-omic approach provides insights into osmoregulation and
osmoconformation of the crab Scylla paramamosain. Nature Reseach, 10:21771. https://doi.org/10.1038/ s41598-020-78351-w.

[14] Pati SG, Paital B, Panda F, Jena S, and Sahoo DK. 2023. Impacts of habitat quality on the physiology, ecology, and economical value of mud crab Scylla sp.: A
comprehensive review. Water, 15, 2029. https://doi.org/10.3390/w1511202.

[15] Pedapoli S, Ramudu KR., 2014 Effect of water quality parameters on growth and survivability of mud crab (Scylla tranquebarica) in growth out culture at Kakinada
Coast, Andhra Pradesh. International Journal of Fisheries and Aquatic Studies, 2(2):163-166.

[16] Phuc NTH. 2015. effects of temperature and salinity on growth performance in cultured tra catfish (Pangasianodon hypophthalmus) IN VIETNAM. A thesis
submitted in fulfilment of requirements for the degree of Doctor of Philosophy. Earth, Environmental and Biological Sciences Science and Engineering Faculty,
Queensland University of Technology Brishane, Australia.

This publication is licensed under Creative Commons Attribution CC BY.
http://dx.doi.org/10.29322/1JSRP.13.06.2023.p13834 www.ijsrp.org



http://dx.doi.org/10.29322/IJSRP.13.06.2023.p13834
http://ijsrp.org/

International Journal of Scientific and Research Publications, Volume 13, Issue 6, June 2023 254
ISSN 2250-3153

[17]

[18]

[19]
[20]

[21]
[22]

[23]
[24]
[25]
[26]

[27]

Rahi ML, Azad KN, Tabassum M, Irin HH, Hossain KS, Aziz D, Moshtaghi A, Hurwood DA. 22021. effects of salinity on physiological, biochemical and gene
expression parameters of black tiger shrimp (Penaeus monodon): Potential for farming in low-salinity environments. Biology, 10,
1220.https://doi.org/10.3390/biology10121220.

Rivera-Ingraham GA and Lignot JH. 2017. Osmoregulation, bioenergetics and oxidative stress in coastal marine invertebrates: raising the questions for future
research. Journal of Experimental Biology, :1749-1760 doi:10.1242/jeb.135624.
Smyth K and Elliot M. 2016. Effects of changing salinity on the ecology of the marine environment. Oxford University Press, England

Syafaat MN, Azra MN, Waiho K, Fazhan H, Abol-Munafi AB, Ishak SD, Syahnon M, Ghazali A, Ma H, Ikhwanuddin, M. 22021. A review of the nursery culture
of mud crabs, genus Scylla: Current progress and future directions. Animals 2021, 11, 2034.https://doi.org/10.3390/ani11072034.

Thabet R, Ayadi H, Koken M, Leignel V. 2017. Homeostatic responses of crustaceans to salinity changes. Hydrobiologia, DOI 10.1007/s10750-017-3232-1.

Varadharajan D, Soundarapandian P, Pushparajan N. 2013. Effect of Physico-Chemical Parameters on Crabs Biodiversity. J Marine Sci Res Dev 2013, 3:1.
http://dx.doi.org/10.4172/2155-9910.1000116.

Velasco J, Gutierrez-Canovas C, Botella-Cruz M, Sanchez-Fernandez D, Arribas P, Carbonell JA, Millan A, Pallares S. 2019. Effects of salinity changes on aquatic
organisms in a multiple stressor context. Phil.Trans. R. Soc. B 374: 20180011.http://dx.doi.org/10.1098/rsth.2018.0011

Wang H, Wei H, Tang L, Lu JK, Mu CK, Wang CL. 2019 Gene identification and characterization of correlations for DEPs_DEGs same trend responding to salinity
adaptation in Scylla paramamosain. International Journal of Genomics 2:1-12.

Win A. M., Nguyen T. K. H., Nguyen T. E., Do T. T. H., Nguyen T. P., 2021 Effects of combined temperature and salinity on growth and digestive enzymes of
mud crab (Scylla paramamosain) from larvae to juvenile. AACL Bioflux 14(5):2672-2687.

Yao H, Li X, Tang L, Wang H, Wang C, Mu C, Shi, C. 2020. Metabolic mechanism of the mud crab (Scylla paramamosain) adapting to salinity sudden drop based
on GC-MS technology. Aquaculture Report,s 18 (2020) 100533 https://doi.org/10.1016/j.aqrep.2020.100533.

Yulianto, B, Sunaryo, Taufiq SPJ, Djunaedi A, Subagiyo, Santosa A, Soegianto A. 2019. Survival and growth of mud crab (Scylla serrata Forsskal, 1775) reared in
crab bucket recirculating aquaculture system. Eco. Env. & Cons. 25 (July Suppl. Issue), pp. (592-S101).

AUTHORS

First Author — Muhammad Yusri Karim, Faculty of Marine Sciences and Fisheries, Hasanuddin University, Makasssar, Indonesia,
Correponding Author: yusri_karim@yahoo.com

Second Author — Nurfadilah, Faculty of Fisheries, Cokroaminoto University, Makasssar, Indonesia

Third Author — Alimuddin, State Agricultural Polythechnic of Pangkep, Indonesia

This publication is licensed under Creative Commons Attribution CC BY.
http://dx.doi.org/10.29322/1JSRP.13.06.2023.p13834 www.ijsrp.org



http://dx.doi.org/10.29322/IJSRP.13.06.2023.p13834
http://ijsrp.org/

