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Abstract

The high economic value of mud crab Scylla spp in Indonesia and overseas has impacted the high mud crab exploitation
throughout Indonesian coastal waters. In another case, mud crab growing out in brackish water ponds also depends on the wild
seed supporting. Nevertheless, it could still improve mud crab seed production in the hatchery to gain higher seed production.
Some aspects to enhance hatchery seed production could consider including broodstock quality, which can see from the
amount of omega-3 fatty acids, Eicosa Pentanoic Acid (EPA), and Docosa Hexaenoic Acid (DHA) in the eggs. Larvae production
is necessary to proceed with a stress test. Furthermore, hatchery could provide environmental factors (temperature, salinity,

and lighting) suitable for larvae rearing. The larvae should be free of disease (protozoa, fungi, and bacteria) and fulfill the

quality and quantity of feed suitable for larvae also an application of probiotics in larvae rearing.
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Introduction

Mangrove crab, Scylla spp cultured in brackishwater
ponds has been carried out in several mangrove crabs
producing Indonesia areas. Wild crab seeds (50-100 g/
ind.) were catches from the mangrove area then stocked
in a brackishwater pond without fencing and crab unfed.
After two-three months, they began to harvest, selected
fatten male and mature gonadal female. This crab culture
model has conducted in Pallima village, Bone regency, South
Sulawesi Province, Segara Anakan, Cilacap regency, Central
Java Province, and Kuala Lupak Barito Kuala Regency, South
Kalimantan Province [1-8].

Research on mangrove crab grow-out have been
conducted and showing that male of mangrove crabs,
Scylla spp grow faster than female mangrove crabs [9-16].
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Mangrove crab, Scylla spp was stocked in brackishwater
ponds at the density of one ind. m? with an initial size at
50g/ind. reach an average of 200g/ind. with a survival rate of
70-80% for three months of cultured [5]. Crabs grow-out in
the pond with different pond conditions mostly based on the
distances from the riverbank to irrigate ponds, namely. A).
Pond location is around 3-5 m from the riverbank, B). Pond
location is approximately 300m away from the riverbank, C).
The pond location is about 500 m from the riverbank. The
study results showed that during three months, grow-out
showed that at treatment A obtained the fastest growth crab,
the crab from initial weight 0.03g, which grew to an average
of 190 g/ind. after three months of culture, while the other
treatments only reach 150 g/ind. [17-25]. On the other hand,
the technology for mangrove crab seed production already
exists in Indonesia [9], but the output s still fluctuating. Thus,
it could improve the development of mass seed production.
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Some aspects that need to consider in mangrove crabs seed
production are as follows:

Mangrove Crab, Scylla Spp Broodstock Quality

InIndonesia, mangrove crab spawning occurs throughout
the year, with spawning peaks occurring during the dry
season’s transition to the rainy season in October-November.
Mangrove crab broodstock able spawned in the controlled
tank. The captive broodstock is fed trash fish, mollusks, and
squid meat to accelerate the spawning activity. The size of
eggs did not influence the quality of mangrove crab eggs. The
amount of omega-3 fatty acids, Eicosa Pentanoic Acid (EPA),
and Docosa Hexaenoic Acid (DHA) affect the quality of eggs
[3]. If the quantity of EPA and DHA is increasing, then the
quality of eggs will be better. The feed supply provided to
the broodstock otherwise affects the crab eggs’ nutritional
content.

Fish widely contain Omega-3 fatty acids, EPA, and DHA,
including mollusks and crustaceans. 20: 5 n-3, EPA content
in squid was 12.4% of the total fatty acids in squid, while
22: 6 n-3, DHA content as much as 42.3%, Omega-3 and
Omega-6 fatty acids as much as 56.3% and 1.9%. Mangrove
crab contains EPA at 5.3% and DHA at 3.4%, while Omega-3
and Omega-6 fatty acids at 10.5 and 29%, respectively [3].
It is better to get a suitable type of feed for mangrove crab
egg production, so it sees the quality of the resulting crab
eggs and should also see the larvae production quality [22].
Thus, it is necessary to proceed with a stress test to the new
hatch larvae, for example, examining the larva’s resistance by
stressing with formalin, temperature, salinity, or a refraction
test without aeration.

Environmental Factors (Temperature, Salinity
and Lighting) are Suitable for Larvae Rearing

Temperature plays a significant role in accelerating the
metabolisms of an organism. Water temperature affects
the incubation period of eggs, survival rate, and the time
required to develop larvae [12]. The best temperature for
the S. serrata larvae rearing is at 29°C. In China, Chen HC,
et al. [2] reported that the optimum temperature for the
development of S. serrata larvae is 26-30°C. At the higher
temperatures (30-31.5°C), the development of mangrove
crab larvae S. olivacea is faster than in larvae kept at lower
temperatures (28-29.5°C). However, the larvae have a lower
survival rate at high temperatures than at low temperatures
[10]. In another research Gunarto G, et al. [6] reported zoea-5
obtained on day 14 of the rearing period of S. paramamosain.
On day 16th of the rearing period, the larvae survival rate
was 20 + 7.21% in water temperature 30 - 33°C and 59 *
22.31% in water temperature of 28.7 - 30.5°C. Statistically
showed a significant difference (p < 0.05) between these two
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treatments. Salinity is substantial to support larvae survival
rate Nurdiani, et al. [19] reported that at salinity 20-35 ppt
no considerable effect on S. serrata zoea larvae’s survival
rate. However, from the experiencing, the salinity level at 30-
32 ppt is most suitable for larvae rearing [8].

In the study of the influence of lighting in larvae rearing
Gunartog G, etal. [11] with the treatment of lighting intensity
during the day at room conditions without the addition
of lights with a light intensity of 44 - 52 lux meters (A) as
control treatment; Room condition with added a one piece of
the bulb lamp of 5 watts with a light intensity of 66 - 72 lux
meters (B). Room condition with the addition of two 5 watt
bulb lamps with a light intensity of 82 - 86 lux meters (C).
The resulting study showed that the number of megalopae
most successfully harvested in the treatment C = 754.5 +
260.9 ind./250 L /cone fiber tank, then followed treatment
A =725 %233.3 ind./250 L/ cone fiber tank and the lowest
in the treatment B =471 + 29.6 ind./250 L/cone fiber tank.

Free of Disease (Protozoa, Fungi, and Bacteria).

Protozoa, fungi, bacteria generally attack mangrove crab
larvae [14,17,23,26-29]. Mass of protozoa monitored attack
the spawned broodstock. The spawned broodstock could be
soaked into formalin solution at 10% for 5 -10 minutes or
washed in an antifungal substance (treplan) 10 ppm for 10
minutes—furthermore, the spawned broodstock stocked
in a 500 L-1000 L fiber tank volume. Saline sterile water
salinity 30 ppt filled to the tank and given aeration. The crabs
are kept separately during the incubation process, alone and
unfed until the eggs hatch into larvae.

Several disease prevention techniques in crab larvae have
used probiotics [15,18,21]. The addition of probiotic bacteria
to the larvae rearing can serve as a complement of feed
sources. Besides that, it contributes to the digestive system
of food and suppresses pathogenic bacteria, because the
probiotic bacteria produce anti-bacterial [1,20,27].

The Quality as Well as the Quantity of Feed
Suitable for Larvae

Nutritional factors (size, density, and completeness
of feed nutrients influence the rearing tank’s crab larvae
survival rate. Thinning of the larval population is intended to
reduce the larvae population keptin the rearing tank. Initially,
larvae stocked in the tank for larvae rearing is 100 ind.L%. On
day 5th often found concentrations of ammonia in the larvae
rearing tank attained one mg L!. An accumulation of residual
metabolism of dead larvae and rotifers and the degradation
of organic matter in the rearing tank affect ammonia’s high
concentration. To reduce the speed of decreasing water
quality, thinning some larvae by transferring them to a new
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container is suggested. The high ammonia concentrations
(> 0.5 mg L), obtained after the larvae reach stadia zoea-3,
where this condition often triggers the development of Vibrio
spp. Bacteria V. harveyi, V. alginoliticus, V. parahaemolyticus,
and colonies of greenbacteriaas pathogensin mud crablarvae
and often caused mass mortality at the larval and megalopa
stage [26]. The megalopa’s mass mortality only appears after
the larvae of zoea-5 metamorphose into megalopa. The low
survival rate of larvae and megalopa into young crabs due to
the low level of feed quality [24]. Encapsulation of rotifer and
Artemia using fatty acids HUFA is the way to improve natural
feed quality.

Crustacea larvae cannot synthesize fatty acids n-3 family
(linolenic), namely EPA, 20:5n-3, and n-6 (linoleic), namely
DHA, 22: 6n-3. Both are indispensable for development in
crustacean larvae. Therefore, rotifer, Brachionus spp, and
Artemianauplii could supportthe EPAand DHA needed for the
larvae. However, the content of EPA and DHA in Artemia and
rotifer, Brachionus spp is relatively low [4], so the nutritional
quality is also low. Enrichment of rotifer and Artemia nauplii
using HUFA and algae such as Nannochloropsis sp before
the larvae feed is essential. The high larvae development
indices and the high number of crablet production (p<0.05)
were higher in larvae fed rotifer enrichment with HUFA than
controls, without enrichment for the rotifer feed for the
larvae. Due to an increase in the quality of rotifers, it is seen
from an increase in the DHA/EPA ratio from 0.063 in the
unenriched rotifer, increasing to 0.147 in the rotifer enriched
using Nannochloropsis sp [5].

Further study on Artemia nauplii enrichment using beta
3 HUFA fatty acids given to mangrove crab larvae, finally
improving survival, growth rate, and resistance larvae,
then successfully larvae develop to megalopa and young
crabs. Enrichment of rotifers with HUFA given as feed for S.
serrata larvae has resulted in faster development of larvae
but often experienced death syndrome molting time [12,24]
recommend that to obtain high larvae survival rate, shorter
molting periods, and a wider carapace size, the Artemia
enriched EPA and DHA should be given to the larvae in the
range of concentrations of 0.71-0.87% and 0.49-0.72%.

Conclusion

Hatchery seed production for mud crab with higher
production is critical to minimizing wild mud crab overfishing
due to overexploitation. Therefore, intensive research on
important aspects of seed production in hatcheries includes
quality of broodstock, the vitality of larvae, the suitability
of environment, quality and quantity of feed also probiotics
application to supportlarvae rearing successfully, is essential.

Gunarto G. Important Aspects in Mangrove Crabs, Scylla Spp Seed Production in Hatchery.

Int] Zoo Animal Biol 2021, 4(2): 000292.

References

1. Buruiana CT, Profir AG, Vizireanu C (2014) Effects of
probiotic bacillus species in aquaculture - An overview.
Annals of the University Dunarea de Jos of Galati, Fascicle
VI: Food Technology 38(2): 9-17.

2. Chen HC, Cheng DH (1985) Studies on the larval rearing
of serrated crab, Scylla serrata: I Combined effects of
salinity and temperature on the hatching, survival and
growth of zoeae. ] Fish Soc Taiwan 12: 70-77.

3. Churchill GJ (2003) An Investigation into the captive
spawning, egg characteristics and egg quality of the mud
crab (Scylla serrata) in South Africa. Master of Science
pp: 116.

4. Fushimi H, Watanabe S (1997) Problems in Species
Identification of the Mud Crab Genus Scylla (Brachyura:
Portunidae). UJNR Technical Report 28: 9-14.

5. Gunarto G, Rusdi DI (1993) Budidaya kepiting bakau
di tambak pada padat tebar berbeda. Jurnal Penelitian
Budidaya Pantai 9(3): 7-11.

6. Gunarto G, Herlinah H (2012) Pengaruh perbedaan suhu
air pada perkembangan larva kepiting bakau, Scylla
olivacea Prosiding Indoaqua - Forum Inovasi Teknologi
Akuakultur.

7. Gunarto G, Herlinah H (2015) Level of crablet production
of mangrove crab Scylla paramamosain with feeding
enrichment using HUFA and vitamin C on larvae stages.
Jurnal IImu Dan Teknologi Kelautan Tropis 7(2): 511-
520.

8. Gunarto G, Sulaeman S (2017) Rearing of Mud Crab,
Scylla tranquebarica Larvae with Different Stocking
Densities. Omni-Akuatika 13(2).

9. Gunarto G, Syafaat MN, Herlinah H, Sulaeman S, Muliani
M (2018) The effects of an artificial commercial
feed supplementation on larval rearing and crablet
production of mud crab Scylla tranquebarica. Indonesian
Aquaculture Journal 13(1).

10. Gunarto G, Widodo A (2012) Pengaruh perbedaan suhu
air pada perkembangan larva kepiting bakau, Scylla
olivacea. Prosiding Indoaqua - Forum Inovasi Teknologi
Akuakultur pp: 281-287.

11. Gunartog G, Widodo AF, Herlinah H (2011) Pengaruh
intensitas pencahayaan pada pemeliharaan larva
kepiting bakau, Scylla paramamosain. Prosiding Inovasi
Teknologi Akuakultur.

12. Hamasaki K (2003) Effects of temperature on the egg

Copyright© Gunarto G.


https://medwinpublishers.com/IZAB/
https://www.gup.ugal.ro/ugaljournals/index.php/food/article/view/1741
https://www.gup.ugal.ro/ugaljournals/index.php/food/article/view/1741
https://www.gup.ugal.ro/ugaljournals/index.php/food/article/view/1741
https://www.gup.ugal.ro/ugaljournals/index.php/food/article/view/1741
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.632.1950&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.632.1950&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.632.1950&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.632.1950&rep=rep1&type=pdf
http://ejournal-balitbang.kkp.go.id/index.php/fita/article/view/4070
http://ejournal-balitbang.kkp.go.id/index.php/fita/article/view/4070
http://ejournal-balitbang.kkp.go.id/index.php/fita/article/view/4070
http://ejournal-balitbang.kkp.go.id/index.php/fita/article/view/4070
https://journal.ipb.ac.id/index.php/jurnalikt/article/view/10997
https://journal.ipb.ac.id/index.php/jurnalikt/article/view/10997
https://journal.ipb.ac.id/index.php/jurnalikt/article/view/10997
https://journal.ipb.ac.id/index.php/jurnalikt/article/view/10997
https://journal.ipb.ac.id/index.php/jurnalikt/article/view/10997
https://ojs.omniakuatika.net/index.php/joa/article/view/261
https://ojs.omniakuatika.net/index.php/joa/article/view/261
https://ojs.omniakuatika.net/index.php/joa/article/view/261
http://ejournal-balitbang.kkp.go.id/index.php/iaj/article/view/6238
http://ejournal-balitbang.kkp.go.id/index.php/iaj/article/view/6238
http://ejournal-balitbang.kkp.go.id/index.php/iaj/article/view/6238
http://ejournal-balitbang.kkp.go.id/index.php/iaj/article/view/6238
http://ejournal-balitbang.kkp.go.id/index.php/iaj/article/view/6238
http://ejournal-balitbang.kkp.go.id/index.php/fita/article/view/4070
http://ejournal-balitbang.kkp.go.id/index.php/fita/article/view/4070
http://ejournal-balitbang.kkp.go.id/index.php/fita/article/view/4070
http://ejournal-balitbang.kkp.go.id/index.php/fita/article/view/4070
http://ejournal-balitbang.kkp.go.id/index.php/fita/article/view/4737
http://ejournal-balitbang.kkp.go.id/index.php/fita/article/view/4737
http://ejournal-balitbang.kkp.go.id/index.php/fita/article/view/4737
http://ejournal-balitbang.kkp.go.id/index.php/fita/article/view/4737
https://europepmc.org/article/agr/ind43616473

13.

14.

15.

16.

17.

18.

19.

20.

Gunarto G. Important Aspects in Mangrove Crabs, Scylla Spp Seed Production in Hatchery.

International Journal of Zoology and Animal Biology

incubation period, survival and developmental period
of larvae of the mud crab Scylla serrata (Forskal)
(Brachyura: Portunidae) reared in the Ilaboratory.
Aquaculture 219(1-4): 561-572.

Hamasaki K, Suprayudi M, Takeuchi T (2002) Mass
mortality during metamorphosis to megalops in the
seed production of mud crab Scylla serrata (Crustacea,
Decapoda, Portunidae). Fisheries Science 68(6): 1226-
1232.

Ihwan M, Wahidah W, Ambak MA, Ikhwanuddin M,
Marina H (2015) Investigation of parasites and ecto-
symbiontin wild mud crab, genus Scylla from Terengganu
Coastal water, Malaysia: Prevalence and mean intensity.
International Journal of Zoological Research 11(4): 151-
159.

Jithendran KP, Poornima M, Balasubramanian CP,
Kulasekarapandian S (2010) Diseases of mud crabs
(Scylla spp.): An overview. Indian Journal of Fisheries
57(3): 55-63.

Khatun MM, Kamal D, Ikejima K, YiY (2009) Comparisons
of growth and economic performance among monosex
and mixed-sex culture of red mud crab (Scylla olivacea
Herbst, 1796) in bamboo pens in the tidal flats of
mangrove forests, Bangladesh. Aquaculture Research
40(4): 473-485.

Linh N, Khoa T, Zainathan S, Musa N, Shaharom-
Harisson F (2017) Development of mud crab crablet, the
identification of ciliates and the bioefficacy of leaf extract
of Rhizophora Apiculata as anti protozoal agent. Journal
of Sustainability Science and Management 12(2): 52-62.

Nagomi K, Maeda M (2011) Bacteria as Biocontrol Agents
for Rearing Larvae of the Crab Portunus trituberculatus.
Canadian Journal of Fisheries and Aquatic Sciences
49(11): 2373-2376.

Nurdiani R, Zeng C (2007) Effects of temperature and
salinity on the survival and development of mud crab,
Scylla serrata (Forsskal), larvae. Aquaculture Research
38(14): 1529-1538.

Olmos ], Michel JP (2014) Bacillus subtilis A Potential
Probiotic Bacterium to Formulate Functional Feeds
for Aquaculture. Journal of Microbial & Biochemical

Int] Zoo Animal Biol 2021, 4(2): 000292.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Technology 6(7): 361-365.

Poornima M, Singaravel R, Rajan S], Ramakrishnan §,
Alavandi S, et al. (2014) Vibrio harveyi infection in mud
crabs (Scylla transquebarica) infected with white spot
syndrome virus. International Journal of Research in
Biological Sciences Universal Research Publications
1(3): 81-93.

Quinitio ET, Dela Cruz-Huervana ]J, Parado-Estepa F
(2018) Quality assessment of newly hatched mud crab,
Scylla serrata, larvae. Aquaculture Research 49(1): 75-
80.

Roza D, Hatai K (1999) Pathogenicity of fungi isolated
from the larvae of the mangrove crab, Scylla serrata, in
Indonesia. Mycoscience 40(5): 427-431.

Suprayudi M, Takeuchi T, Hamasaki K (2012)
Phospholipids Effect on Survival and Molting
Synchronicity of Larvae Mud Crab Scylla serrata. HAYATI
Journal of Biosciences 19(4): 163-168.

Syafaat MN, Gunarto G (2018) Budidaya pembesaran
kepiting bakau Scylla tranquebarica (Fabricius, 1798)
hasil pembenihan pada lokasi tambak yang berbeda.
Media Akuakultur pp: 21-30.

Talib A, Onn KK, Chowdury MA, Din WMW, Yahya K
(2017) The beneficial effects of multispecies Bacillus as
probiotics in enhancing culture performance for mud
crab Scylla paramamosain larval culture. Aquaculture
International 25(2): 849-866.

Wu HJ, Sun LB, Li CB, Li ZZ, Zhang Z, et al. (2014)
Enhancement of the immune response and protection
against Vibrio parahaemolyticus by indigenous probiotic
Bacillus strains in mud crab (Scylla paramamosain). Fish
and Shellfish Immunology 41(2): 156-162.

Zafran Z, Roza D, Johnny F, Mahardika K, Rusdi L (2004)
Aplikasi bakterin dalam pemeliharaan larva kepiting
bakau (Scylla paramamosain) skala massal. Jurnal
Penelitian Perikanan Indonesia 10(2): 71-75.

Zhou ], Fang W, Yang X, Zhou S, Hu L, et al. (2012) A
nonluminescent and highly virulent Vibrio harveyi
strain is associated with “Bacterial White Tail Disease”
of Litopenaeus vannamei shrimp. PLoS ONE 7(2).

Copyright© Gunarto G.


https://medwinpublishers.com/IZAB/
https://europepmc.org/article/agr/ind43616473
https://europepmc.org/article/agr/ind43616473
https://europepmc.org/article/agr/ind43616473
https://europepmc.org/article/agr/ind43616473
https://www.jstage.jst.go.jp/article/fishsci1994/68/6/68_6_1226/_article
https://www.jstage.jst.go.jp/article/fishsci1994/68/6/68_6_1226/_article
https://www.jstage.jst.go.jp/article/fishsci1994/68/6/68_6_1226/_article
https://www.jstage.jst.go.jp/article/fishsci1994/68/6/68_6_1226/_article
https://www.jstage.jst.go.jp/article/fishsci1994/68/6/68_6_1226/_article
https://www.scialert.net/abstract/?doi=ijzr.2015.151.159
https://www.scialert.net/abstract/?doi=ijzr.2015.151.159
https://www.scialert.net/abstract/?doi=ijzr.2015.151.159
https://www.scialert.net/abstract/?doi=ijzr.2015.151.159
https://www.scialert.net/abstract/?doi=ijzr.2015.151.159
https://www.scialert.net/abstract/?doi=ijzr.2015.151.159
http://ciba.res.in/Books/ciba0509.pdf
http://ciba.res.in/Books/ciba0509.pdf
http://ciba.res.in/Books/ciba0509.pdf
http://ciba.res.in/Books/ciba0509.pdf
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2109.2008.02119.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2109.2008.02119.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2109.2008.02119.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2109.2008.02119.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2109.2008.02119.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2109.2008.02119.x
https://www.cabdirect.org/cabdirect/abstract/20183356824
https://www.cabdirect.org/cabdirect/abstract/20183356824
https://www.cabdirect.org/cabdirect/abstract/20183356824
https://www.cabdirect.org/cabdirect/abstract/20183356824
https://www.cabdirect.org/cabdirect/abstract/20183356824
https://www.cabdirect.org/cabdirect/abstract/19932279599
https://www.cabdirect.org/cabdirect/abstract/19932279599
https://www.cabdirect.org/cabdirect/abstract/19932279599
https://www.cabdirect.org/cabdirect/abstract/19932279599
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2109.2007.01810.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2109.2007.01810.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2109.2007.01810.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2109.2007.01810.x
https://www.longdom.org/open-access/bacillus-subtilis-a-potential-probiotic-bacterium-to-formulate-functional-feeds-for-aquaculture-1948-5948.1000169.pdf
https://www.longdom.org/open-access/bacillus-subtilis-a-potential-probiotic-bacterium-to-formulate-functional-feeds-for-aquaculture-1948-5948.1000169.pdf
https://www.longdom.org/open-access/bacillus-subtilis-a-potential-probiotic-bacterium-to-formulate-functional-feeds-for-aquaculture-1948-5948.1000169.pdf
https://www.longdom.org/open-access/bacillus-subtilis-a-potential-probiotic-bacterium-to-formulate-functional-feeds-for-aquaculture-1948-5948.1000169.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1111/are.13434
https://onlinelibrary.wiley.com/doi/abs/10.1111/are.13434
https://onlinelibrary.wiley.com/doi/abs/10.1111/are.13434
https://onlinelibrary.wiley.com/doi/abs/10.1111/are.13434
https://agris.fao.org/agris-search/search.do?recordID=JP2000002846
https://agris.fao.org/agris-search/search.do?recordID=JP2000002846
https://agris.fao.org/agris-search/search.do?recordID=JP2000002846
https://www.sciencedirect.com/science/article/pii/S1978301916301516
https://www.sciencedirect.com/science/article/pii/S1978301916301516
https://www.sciencedirect.com/science/article/pii/S1978301916301516
https://www.sciencedirect.com/science/article/pii/S1978301916301516
https://link.springer.com/article/10.1007/s10499-016-0070-5
https://link.springer.com/article/10.1007/s10499-016-0070-5
https://link.springer.com/article/10.1007/s10499-016-0070-5
https://link.springer.com/article/10.1007/s10499-016-0070-5
https://link.springer.com/article/10.1007/s10499-016-0070-5
https://pubmed.ncbi.nlm.nih.gov/25193866/
https://pubmed.ncbi.nlm.nih.gov/25193866/
https://pubmed.ncbi.nlm.nih.gov/25193866/
https://pubmed.ncbi.nlm.nih.gov/25193866/
https://pubmed.ncbi.nlm.nih.gov/25193866/
http://ejournal-balitbang.kkp.go.id/index.php/jppi/article/view/4344
http://ejournal-balitbang.kkp.go.id/index.php/jppi/article/view/4344
http://ejournal-balitbang.kkp.go.id/index.php/jppi/article/view/4344
http://ejournal-balitbang.kkp.go.id/index.php/jppi/article/view/4344
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0029961
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0029961
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0029961
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0029961
https://creativecommons.org/licenses/by/4.0/

	_GoBack
	Abstract 
	Introduction
	Mangrove Crab, Scylla Spp Broodstock Quality
	Environmental Factors (Temperature, Salinity and Lighting) are Suitable for Larvae Rearing
	Free of Disease (Protozoa, Fungi, and Bacteria). 
	The Quality as Well as the Quantity of Feed Suitable for Larvae

	Conclusion
	References

