9/7/2021 Blue swimming crab (Portunus pelagicus) megalopa stage seed feed enrichment with beta carotene - Hadijah Hadijah

turnitinyJ)
Yusneri-2021-I0P-Conf.-Ser.~-Earth-Environ.-Sci.-763-012026.pdf
Sep 7, 2021

3575 words / 17989 characters

Hadijah Hadijah

Blue swimming crab (Portunus pelagicus) megalopa stage seed ...

Sources Overview

17%

OVERALL SIMILARITY

www.ijsrp.org

(o)
e INTERNET 2 %
e Siti Aslamyah, Andi Aliah Hidayani, Badraeni, Hasni Yulianti Azis, Yushinta Fujaya. "The organoleptic, physical and chemical quality of m... 20/
CROSSREF o
e repository.petra.ac.id 20/
INTERNET o
o www.fisheriesjournal.com 20/
INTERNET o
° www.repository.cam.ac.uk y o
INTERNET o
o M P Koentjoro, D S Rahayu, A Donastin, E N Prasetyo. "Evaluation of Mycobacterium tuberculosis ripA gene to detect antibiotic resista... 1 o
CROSSREF <l%
worldwidescience.org
(o)
e INTERNET <1 %0
° R W Ariyati, S Rejeki, R H Bosma. " The Effect of Different Feed and Stocking Densities on Growth And Survival Rate Of Blue Swimming... 1 o
CROSSREF <l%
repositori.usu.ac.id o
o INTERNET <1%
@ Henky Manoppo, Sukenda Sukenda, Daniel Djokosetiyanto, Mochamad Fatuchri Sukadi, Enang Harris. "NONSPECIFIC IMMUNE RESPO... 1 o
CROSSREF <l%
e Ihsan, Kasmawati, Ernaningsih, Asbar, Asmidar. " Fisheries Management of Blue Swimming Crab () based on Zoning Area in Pangkep ... 1 o
CROSSREF <l%
@ R Rostika, Sunarto, H N Sugiyanto, L P Dewanti. " The effectiveness of crude papain enzyme supplement for tilapia’s () growth at the fl... 1 o
CROSSREF <l%
@ www.tandfonline.com 1 o
INTERNET <l%
@ Jirasuda Nakeim, Napamanee Kornthong, Jirawat Saetan, Supawadee Duangprom, Prasert Sobhon, Prapee Sretarugsa. "Presence of s... 1 o
CROSSREF <17
@ burhansetiabudi.wordpress.com 1 o
INTERNET <l%
www.researchgate.net
(o)
@ INTERNET <1 %

https://lidikti9.turnitin.com/viewer/submissions/oid:22918:9332241/print?locale=en 1/10



9/7/2021 Blue swimming crab (Portunus pelagicus) megalopa stage seed feed enrichment with beta carotene - Hadijah Hadijah

oro.open.ac.uk

o
@ INTERNET <1%
repository.ipb.ac.id:8080
@ <1%
INTERNET
umpir.ump.edu.my o
@ INTERNET <1%
@ www.bioflux.com.ro 1 o
INTERNET <l%
e Imran Affandi, Mhd Ikhwanuddin, Mohammad Syahnon, Ambok-Bolong Abol-Munafi. "Growth and survival of enriched free-living nema... 1%
CROSSREF <l%
@ Muhammad Hendri, Rozirwan Rozirwan, Rezi Apri. "Optimization of Cultivated Seaweed Land <i>Gracilaria sp</i> Using <i>Vertikultur<... 1 o
CROSSREF <l%
@ Rotllant, Guiomar, Carles G. Simed, Gloria Macia, and Alicia Estévez. "High environmental salinity reduces the reproductive potential of... <1 o
(e}
CROSSREF

Excluded search repositories:
* None

Excluded from Similarity Report:
« Bibliography
e Quotes
« Small Matches (less than 8 words).

Excluded sources:
» Andi Yusneri, Hadijah, Sutia Budi. "Blue swimming crab (Portunus pelagicus) megalopa stage seed feed enrichment with beta carotene’, IOP
Conference Series: Earth and Environmental Science, 2021, Crossref, 98%
e Www.sciencegate.app, internet, 7%
e journal.unibos.ac.id, internet, 7%
» Musbir, Sudirman, Ridwan Bohari. " The Availability of Blue Swimming Crab (, Linnaeus, 1758) in seaweed culture area of marine coastal waters ", IOP
Conference Series: Earth and Environmental Science, 2020, Crossref, 3%

https://ldikti9.turnitin.com/viewer/submissions/o0id:22918:9332241/print?locale=en 2/10



9/7/2021 Blue swimming crab (Portunus pelagicus) megalopa stage seed feed enrichment with beta carotene - Hadijah Hadijah

%P Conference Series: Earth and Envircnmental Science

PAPER - OPEN ACCESS

Blue swimming crab (Portunus pelagicus) megalopa stage seed feed
enrichment with beta carotene

Qﬂ cite this arficle: Andi Yusneri et &/ 2021 10F Canf. Ser. Earth Emviron. Sei. 763 012026

View the gricle online for updates and emhancemenis.

@ The Electrochemical Society
Advancing aclid slals § deckrochermical science & echnology

2021 Virtual Education

Fundamentals of Electrochemistry:
Basic Theory and Kinetic Methods
Instructed by: Dr. James Noél

Sun, Sept 19 & Mon, Sept 20 at 12h—15h ET

Register early and save

This content was downloaded from |P address 103.53.1584. 140 on 290772021 at 04:25

https://lidikti9.turnitin.com/viewer/submissions/oid:22918:9332241/print?locale=en 3/10



9/7/2021

Q'L-%RSAVE 2020

Blue swimming crab (Portunus pelagicus) megalopa stage seed feed enrichment with beta carotene - Hadijah Hadijah

IOP Publishing

IOP Conf. Series: Earth and Environmental Science 763 (2021) 012026

Blue swimming crab (Portunus pelagicus) megalopa stage seed
feed enrichment with beta carotene

Andi Yusneri ', Hadijah * and Sutia Budi®

' Aquaculture Study Program, Faculty of Agriculure, Bosowa University, 90231, South Sulawesi,
Indonesia
‘Postgraduate Program, Aguaculture Study Program, Bosowa University, Makassar, 90231,
Indonesia

Email: hadijahmahyuddin&muil.mm

Abstracl. This study aimed Lo mcrease the nutritional value of natural rotifer and Arfemia feed by adding
beta carotene sourced from cammots. This research was conducgsd in May 2020 at the hatchery umit of the
Brackish Water Aguaculture Fishery Centre (BPRAP) Takalar research design used was a completely

ees] design (CRD) wath 4 ireatments and 3 replications. The expermental agamals used were small
bl immming crab larvae {Portumes pelagicus) in the megalopa stage, which wmkﬂ with a densaty
ol 5 mdividuals/l., and kepl unlil they entered the crab stage. The expected outpul of this research 15 natural
leed enrichment lechnology [or rotifers and Aremia usmg bela carolene from carrols. ulls showed
that providing the right frequency of leed aller enriching with beta carolene could mereas survival and
growlh of small blue swimming crab larvae. The optimum [eeding frequency for mepalopa stage blue
swimming crab Brvae was 3 tmes/day.

@. Introduction

The blue swimming crab (FPortunus pelagicus) 15 an important Indonesian fishery export commeodity, the 3rd
largest after tuna and shrimp (https:/'www_apri.orid/coordinabion-meeting-of-blue-swimming-crab-fishery-in-
indonesia’). In 2017 the export value of crab meat from Indonesia was nearly USD 411 million [1]. Up to the
present time, the export market still relies on wild caught blue swimming crabs [2] fishing pressure is continuous,
with even berried crabs being caught and processed [3] There is a concern that this will cause a decrease in the
stock of blue swimming crabs in nature [4,5). As a result of the increase in fisheries catch, the wild crab population
15 decreasing significantly, especially in areas with densely populated fishing communities, such as in Java and
South Sulawesi. To reduce the exploitation of blue swimming crabs through fishing efforts, there needs to be an
attempt to increase production through pond aquaculture. The increasing demand for blue swimming crab meat to
meet the needs of export or local destinations demands sufficient and sustainable resource availability that could
be met through intensive cultivation [6].

Based on the afore-mentioned situation, efforts are required to produce crab seeds of appropriate quality, in
sufficient quantities, and in a timely manner, by leveraging various factors that are considered gs have a positive
effect, including the use of feed that meets nuiritional standards. According to Budi (2017) [7]Teed is the main
component needed by juvenile crabs to survive and grow. Complete nutrition in the feed 1s absolutely necessary
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to ensure the normal growth of the crab seed. One of the key factors in larval rearing 15 feed nutrition. Therefore,
larvae must be fed with appropriate and balanced nutrition to obtain optimal survival rates (Anyati, 2018 [8];
Mikhlani et al, 2007 [9]). Ennichment is the addition of essential nutrients for larval development to the feed [10],
and one way of doing this is by using beta carotene.

2. Hesearclﬂwthnds

This research was conducted at the crab hatchery unit, Brackish Water Aquaculture Fishery Centre (BIPBAFP)
Takalar. The research was conducted in May 2020 over a period of one month. The first research stage was to
obtain expenmental animals in the form of blue swimming crab broodstock that were nurtured at BPBAI® Takalar
and then to breed crab larvae.

The containers used in this study were lﬂlaw:k plastic basins with a volume of 30 L, which had been filled
with seawater (34 ppt salinity). The containers were equipped with aeration equipment in order to maintain a stable
temperature. The containers were placed randomly. T'o maintain the dissolved oxygen levels in the culture medium
(water), cach container was gently aerated using a hose connected to a Pasteur pipette. The feed used in this study
was natural feed consisting of rotifers and Artemia naupli. Before being fed to the larvae, the rotifers and Artemia
were immersed in water enniched with 10 ppm [i-carotene extract for 2-3 hours [11].

The stocking density of the megalopa larvae was 5 individuals/litre. According to Marjono, et al (2002) [12],
one factor that can cause a low survival rate in blue swimming crab larvae (megalopa stage) 1s the cannibalistic
instinct. To reduce cannibalism between the crab larvae, the initial stocking density was adjusted to 3-5 larvae/
litre. The feeding consisted of 4 feeding frequency treatments with 3 replicates. Feeding in treatment A was carried
out 2 imes a day, in treatment B it was carried out 3 times a day, in treatment C 1t was carried out 4 times a day
and mn treatment 1) it was carried out 5 times a day. Research parameters measured were:

Survival Rate According to Effendi (2002); Hadijah (2015); Hadijah (2017) [13 15], survival rate is the percentage
of cultured organisms surviving at a given time, calculated using the following formula:
Survival Rate

N
SR = —‘Q 100%
Ng

where:

SH= Survival rate (%),

Ni = The number of live experimental animal at time t (the end of the study)
Ne= The mumber of live experimental animal at the beginning of the study

2.1, Growth

T'o determine the growth rate of the blue swimming crab seeds, the absolute growth in weight (weight gain) over
the study period was measured. The larvac were weighed at the beginning and end of the study using analytical
scales with a precision of 0.0001 grams. Weight gain was calculated according to the method in Effendi (1979)
[ 16] using the following formula:

h = Wr- Wo
where:
h = Absolute weight growth (gram)
Wt = The average weight (g) of expenmental amimals at time t (the end of study)
Wa = The average weight (g) of experimental animals at the beginning of the study

2.2, RNA/DNA Ratio
DMNA concentration was calculated using the formula used by Indahsari (2019) [18] as follows:

ba

https://lidikti9.turnitin.com/viewer/submissions/oid:22918:9332241/print?locale=en

do1:10.1088/1733-1315/763/1/012026

5/10



9/7/2021 Blue swimming crab (Portunus pelagicus) megalopa stage seed feed enrichment with beta carotene - Hadijah Hadijah

MARSAVE 2020 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 763 (2021) 012026  do1:10.1088/1733-1315/763/1/012026

ioNA] @260 x 50 x Dilution
where: A260- Absorbance value at260 nm

50 — A solution with an absorbance value of 1.0 15 equal to 50 pg of double strand DNA per mITdsDNA)

[RNA] = A260 x 40 x Dilution factor
where: 40 = 40 pg/ml single strand RNA (ssRNA)

Data Analysis
T'he research data were analysed usimﬂ‘uﬂysis of vanance (ANOVA). If there was a significant effect, a post-
hoc W-Tukey test was performed [17]. Statistical tests were implemented in SPSS version 20

3. Result and Discussion

Survival rate was obtained based on the ratio between the number of crab larvae in the megalopa stage alivedt the
end of the study and the number of larvae stocked at the beginning of the study. It took six days of research before
all crgi larvae in the megalopa stage turned into the crablet stage. Data on the average survival rate of small crab

larv be seen in Table 1.
Table 1. The average survival rate of small crab larvae
Feed Frequency Suorvival rate (%)
2 3400+ 1,76
3 41,56+ 1,68
4 38,00 +1,76
5 3044 + 1,68

Table 2. the average growth rate of small crab larvae

Feeding

frequency Growth rate
2 5,00 +0,01
3 4,73 0,03
4 3,82 0,02

The highest larval survival rate was obtained in treatment B, at 3 times/day (41.56%) feeding frequency,
then at the feeding frequency of 4 times/day (38.00%) followed by 2 times/day (34.00M%), and the lowest survival
rate was from feeding 5 times/day (30.44%). The high survival rate obtained in treatment B 15 considered to be
due to the availability of sufficient but not excessive feed, which means that environmental varnables could be
maintained within suitable ranges in the rearing medium. This could support a high survival rate for the crab larvae.
According to Effendi et al. (2005) [15], sufficient feed facilitates the larvae in finding and eating the feed provided,
o that a high survival rate can be maintained. Meanwhile, according to Budi et al (2017) [7] and Budi et al {2018)
[20], one of the factors that influence survival 1s the biotic factor of adaptability, and the adaptability i1s influenced
by the feed consumed by crab larvae.

The low survival rate under treatment D (5 times/day) was thought to be because of the excessive feeding
frequency. According to Mutmainnah et al. (2019) [21], feed given to crab larvae in excessive amounts causes
incfficient use of the feed. Meanwhile, the low survival rate in treatment A (2 times/day), was due to the frequency
of feeding being too low compared to treatment B and C, causing cannibalism to occur between the crab larvae,

https://lidikti9.turnitin.com/viewer/submissions/oid:22918:9332241/print?locale=en 6/10
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resulting in a reduced survival rate. This was emphasized by Marshall et al (2005) [22], who stated that vanation
in the survival of crab larvae is influenced by the cannibalistic properties crab larvae that will prey on other larvae,
greatly affecting the percentage survival rate. Furthermore, Marjono et al. (2002) [12] and Romano & Zen (2017)
[23] also stated that the low survival rate of crab larvae was caused by cannibalism between crab larvae.

The survival ggte results did not show that higher survival rates resulted in greater weight gain and growth
of the crab larvae. | be seen in Table 2 where the highest survival rate (41.56%) was under treatment B and
in Table 3 where the highest weight gain (5.00%) was obtained from treatment A. This was caused by the dose of
natural feed which is one of the external factors in supporting growth.

3.1 Growth
Affandi and Tang (2017) |24] sugpested thags growth is a process of changing size over a certain period of time.
Data on average growth in small crab larvad™Can be seen in Table 2.

‘The results show that the highest growth rate was at 2 times of feeding (5.00), then at 3 tmes of feeding (4.73),
then at 5 times of feeding (4.37) and the lowest was at 4 times of feeding { 3.82). The high level of growth at 2
umes of feeding 1s thought to be due to cannibalism. This point was described in Moller et al. (2008) [25], that
cannibalism can directly accelerate growth, as larger larvae usually occupy a higher trophic level compared to
smaller larvae. Thus, it is possible for cannibalism to occur if the size of the larvae i1s not uniform. stated that
growth of juvenile crabs is influenced by the quantity and size of food available, age, organism size, and water
quality parameters.

3.2, RNA/DNA Raiio
The average RNA/DNA ratio of small crab larvae that had been given feed enriched with beta camtcngwan be
seen in Table 3.

Table 3 The average RNA/DNA ratio of small crab larvae

Feeding Frequency ENA/DNA Ratio
2 084 +0.04
3 0.78 +0.02
4 0.75 +0.04
5 0.76 +0.04

Table 3 shows that the RNA/DNA ratio obtained was highest under the treatment of 2 times daily feed frequency
(0.84), then 3 times daily feed frequency (0.78) then 5 times daily feed frequency (0.76), and finally, the lowest
was in treatment 4 times daily feed frequency (0.75). The RNA/DNA ratio can be used as a parameter to assess
the quality of larvac to be cultured. Budi (2017) [7] stated that one of the indicators of growth and development of
organisms is the RNA/DNA ratio. This is supported by several research resulis as reported by Buckley (1979) [26]
, that there was a positive correlation between the growth rate of Atlantic cod larvae ((adus morhua) and the
RNA/DNA ratio, where the RNA/DNA ratio increased with increasing growth rate.

3.3 Water Quality

Viable culture medium (water) quality i1s very important £gr blue swimming crab larvae. Several physical and
chemical parameters can be considered important varablesTncluding t ture, salinity, ’H, dissolved oxygen
(120)) and ammonia. The water quality parameter values during the study™€an be seen in Table 4.

Table 4. The water quality parameter values during the study

Parameter Feed Frequency (times/day)
2 3 4 5
Temperature("(") 28 30 29 -31 29-30 28 - 30
Salinity (ppt) 32 33 32-33 32-33 32-33
4
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pH 82-83 B2-83 B2-84 B2-84
) (mg/L) 49 55 48 57 49 55 50 5.6
mmonia {mg/L) 0.004 - 0.017 0004 -0.01% 0.005 -0.019 0.005 - 0.019

The water quality and feed are important criteria in crab culture: if these components are unsuitable, it 1s
likely that the larvae will develop discases that can canse mortality. Water temperature greatly affects the survival
of crabs and other marine organisms_where changes in temperature are very influential on the metabolism rate
and the activity of other organisms ~Changes in environmental factors such as temperature, dissolved oxygen,
salinity and other environmental parameters will affect the frequency of moulting and size increase in crustaceans
[27].

The water temperature during the study ranged from 28-30 “C, this is a relatively optimum range for the
survival of crab larvae, as supported by the opinion of Budi et al (2017) [7] that the optimal temperature for the
megalopa phase of crab larvae ranges from 28-34°C. According to Zaidin et al (2013) [4] temperature affects the
solubility of gases in water and crab metabolism processes. According to Jamal et al (2019) [10] the optimum
temperature for crabs 15 28-30 ° C [4].

The pH value of the water during the study ranged from pH 7-8. This range 15 considered optimal for growth

survival of blue swimming crab larvae. pH of 7.0-8.5 is within normal limits for the survival of crab larvae in
the megalopa stage [21,28].

The ammonia content measured during the smudy ranged from 0.004-0.019 ppm. This range 15 within the

optimal limit for the survival and growth of blue swimming crab larvae. According to Talpur et al et al. (2013)
[29], the optimal ammonia content for the survival and growth of crab larvae 15 <0.02 ppm.

Q. Conclusion

Based on the research results, it can be concluded that:

1. Providing the rght frequency of feed afier enriched with beta carotene can aﬁccgam the survival and growth
of blue swimming crab larvae

2 The optimum feeding fmqm for blue swimming crab larvae to support the survival rate was 3 times/day.

It is suggested that natural fi r blue swimming crab (Porfurius pelagicus) larvae should be enniched first with
beta carotene then given 3 times/day.
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