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Asian redtail catfish Hemibagrus nemurus is one of the prospective aquaculture commodities in Indonesia. However,
there are still shortcomings in completing the domestication of this species. As such, this study was conducted to
observe the growth of Asian redtail catfish at different stocking densities. Fish (body weight (BW) of 21.62 ± 0.57
g) were stocked in nine different floating nets (dimension: 2 m x 2 m x 1 m) inside a concrete pond (40 m x 20 m)
with three stocking density treatments (10, 15, and 20 fish/m3). Each treatment consisted of three replicates.
Growth data were collected every 30 days during 120 days of rearing period which included weight gain (WG),
specific growth rate in body weight (SGRBW), average daily growth (ADGBW), biomass gain (BG), feed conversion
ratio (FCR), and survival rate (SR). Measured water quality parameters during the experiment consisted of
temperature, pH, and dissolved oxygen. The results showed that the best growth performance was achieved by
fish at the stocking density of 15 fish/m3 compared to that of fish with the stocking density of 10 and 20 fish/m3.
The FCR value of fish at the stocking density of 15 fish/m3 was also significantly better than those of 10 fish/m3 and
20 fish/m3 (P<0.05). The survival rate in each treatment was not significantly different (P>0.05). This study
suggests that the optimal stocking density for Asian redtail catfish fingerlings is 15 fish/m3, beyond that value,
growth reduction might be expected. Further research is needed to observe its optimal stocking density in
different culture systems.
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Taxonomy of mud crab species under the genus Scylla has been misidentified for several years due to their high
morphological similarity. In Indonesia, some reports concerning mud crab have been published with misleading
identification results where the species under the genus Scylla all named as Scylla serrata. The study was conducted
to reconfirm the validity of species in the mud crab genus Scylla collected from Balikpapan mangrove, East
Kalimantan, Indonesia and to analyze the genetic variation of the first generation (G-1) offspring, based on
mitochondrial 16S rRNA sequence. The animal test used for species identification was a representative sample of
mud crab. Ten of the G-1 crablet were randomly sampled for genetic variation analysis. Fragment of the 16S rRNA
gene was isolated by PCR technique and purified for sequencing purpose. The mtDNA sequences were analyzed
using Genetyx, BLAST-N, and DnaSP to get a consensus sequence, similarity index, haplotype and sequence
diversity, and the number of haplotypes. The results showed that the 16S rRNA gene was successfully isolated with
a single band in size of approximately 600 bp. The mud crab morphologically identified as Scylla tranquebarica was
genetically confirmed as a species of S. tranquebarica. High haplotype diversity (0.9254) and low nucleotide
diversity (0.1256) were revealed in the G-1 mud crab population, while the number of haplotypes was 7.5.

KEYWORDS:   16S rRNA; genetic variation; mitochondrial DNA; mud crab; species reconfirmation

p-ISSN 0215-0883
e-ISSN 2502-6577



INDONESIAN AQUACULTURE JOURNAL

Keywords derived from the article. No permission or cost needed to copy the abstract

UDC 639.2.091

Ketut Mahardika, Indah Mastuti, Sudewi, Des Roza, and Zafran (Institute for Mariculture Research and Fisheries
Extension)

Effectiveness of a recombinant vaccine based on RNA2 capsid protein against nervous necrosis virus in hybrid
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Nervous Necrosis Virus (NNV) is a devastating viral disease in marine aquaculture, causing significant economic
losses worldwide, including in Indonesia. The virus mainly infects larvae and juveniles of marine fishes. This study
aimed to determine the effectiveness of a recombinant vaccine from betanodavirus coat proteins expressed in
Escherichia coli fish against NNV infection in hybrid grouper. An RNA2 capsid protein was selected and used as the
recombinant vaccine. NNV-RNA2 gene was inserted into the protein expression system vector of pET SUMO and
cloned in cells of bacteria Escherichia coli strain BL-21. The results of blast homology analysis exhibited that the
amino acid sequence of the NNV-RNA2 showed high similarity with Lates calcarifer encephalitis viral coat protein
gene. E. coli expressing NNV-RNA2 protein was inactivated using 0.03% formalin and mechanically inactivated by
freeze-thaw and sonication methods. The inactivated recombinant E. coli vaccine was then injected intramuscularly
into hybrid grouper juveniles (single vaccine). Subsequently, the juveniles were challenged with NNV at 7, 14, and
21 dpv (days post-vaccination). Injection of 0.1 mL sterile PBS served as the control. Single vaccine applications
using formalin-inactivated vaccines resulted in higher antibody titers than those of mechanically-inactivated
vaccines. Both vaccines were only able to increase antibody titer up to 7 dpv. Therefore, re-vaccination (booster
vaccine) was done on day-10 after the first vaccination using a formalin-inactivated vaccine. The booster vaccine
could protect hybrid grouper against NNV (P<0.05) at four weeks post-vaccination. However, the mortality of
vaccinated and control fish was not significantly different (P>0.05) after challenged with NNV for six weeks after.
This recombinant vaccine has the potential to be developed into a polyvalent vaccine by combining viral and
other bacterial vaccines in future research.
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Immune related genes expression analysis in koi fish after vaccinated with koi herpes virus DNA vaccines
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Vaccination is a practical step in preventing diseases caused by koi herpes virus (KHV) in koi fish (Cyprinus carpio
haematopterus). We have developed two DNA vaccines for KHV named as GP-25 and GP-11 from two local isolates
coded as ORF25 and ORF81, respectively. Although both vaccines have been reported to increase survival rates,
the evaluation of koi fish immune responses at the molecular level has not been done post-vaccinations. The aim
of this research was to determine the effects of koi herpesvirus DNA vaccine on the immune-modulation of koi
fish at mRNA level. This recent research used the best vaccine doses of both vaccines determined from our
previous study: 7.5 and 12.5 µg per 100 g fish of GP-11, and 12.5 µg per 100 g fish of GP-25. The immune gene
expression was analyzed using the RT-qPCR method from the fish liver at 0, 1, 7, 14, and 28 days post-vaccination
(dpv). The results showed that, in the vaccinated fish, the immune genes viz. tumor necrosis factor a (TNFa),
interleukin-1b (IL1b), interferon-g (IFNg), Mx1, immunoglobulin Mu chain (IgM), and major histocompatibility
complex (MHC) class I and class II were induced to significant extents. The higher dose vaccination using the GP-
11 vaccine showed higher immune gene expression than that of the lower dose. Furthermore, the GP-25 vaccine
had induced lower immune responses than the GP-11 vaccine when using the same dose of vaccination, but
relatively the same when the half-dose of GP-11 vaccine was used. In conclusion, the GP-11 and GP-25 vaccine
provided the immune-modulatory effects on the koi fish immune response after vaccination.
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laevigata)
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The effects of live transportation on the immune modulation of wild and ocean-ranched greenlip abalone
(Haliotis laevigata) were evaluated. Samples of abalone were collected both in autumn and winter in Flinders Bay,
Augusta, Western Australia, and land transported for 6 (six) hours. Several immunological parameters were
assessed, including survival rate, total haemocyte count, osmoregulatory capacity, phagocytic rate, lactate level,
and glucose level. The results indicated that the abalone samples collected in the two seasons showed different
physiological responses; the winter samples were more responsive to transportation than the autumn samples.
Transportation stress significantly increased total haemocyte count and osmoregulatory capacity of the winter
samples, suggesting an immune stimulation. This stress also triggered an immune suppression, causing the
phagocytic rate and lysosomal stability to significantly decrease after transportation. Lactate levels in the winter
samples decreased significantly after transportation, possibly indicating the transition from a stressed to normal
state, during the period of recovery. The constant level of glucose before and after transportation in both
seasons showed that it was the least sensitive indicator used in this study. In general, there was no difference in
the immune modulation parameters between wild and ranched abalone in either of the seasons sampled. However,
in the autumn samples, there were significant differences (P<0.05) in haemocyte count and osmoregulatory
capacity of the wild and ranched samples collected from all sites. These differences did not form a consistent
indicator trend between the sites from the two sample sources. Therefore, the results do not raise any immediate
concern that ranched abalone were differently stressed to those from the wild. The results in present study could
serve as useful data in developing the live transportation method of greenlip abalone.
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lanceolatus m) fingerlings reared  at different initial stocking sizes and nursery periods

Indonesian Aquaculture Journal, 15 (1), 2020, 43-49

High production costs in grouper nursery can be caused by the use of large fingerlings size and long rearing times. The
purposes of this study were to evaluate the culture performance and economic profitability of “cantang” hybrid grouper
juveniles reared at different initial stocking sizes and nursery periods. This research lasted from September to December
2017 in one of small scale hatcheries in Buleleng, Bali, Indonesia. This study consisted of two experimental treatments; the
first treatment was different initial stocking sizes (body weight and total length) of 0.50 ± 0.07 g and 3.0 ± 2.1 cm; 3.50
± 0.67 g and 5.0 ± 1.9 cm; and 6.10 ± 0.91 g and 7.0 ± 2.3 cm. The second treatment was different nursery periods with
the following arrangement: 15, 30, and 45 days (initial body weight and length of 0.54 ± 0.067 g and 3.0 ± 0.09 cm,
respectively). The stocking density in all treatments was 1,000 fish reared in a 2 m x 2 m x 1 m concrete tank. The observed
culture performance parameters consisted of survival rate (SR, %), daily growth rate (DGR, g/day), and feed conversion ratio
(FCR). The calculated economic profitability parameters were net profit, return-on-investment (ROI, %), and return cost ratio
(R/C). The highest culture performance was achieved by the juveniles reared using the largest initial stocking size and
longest nursery period. This was in contrast with the economic profitability, in which smaller initial stocking size and middle
nursery period had resulted in the highest profit. Based on the culture performance and profitability considerations, the
suggested combination of initial stocking size and nursery period for cantang fingerlings is 3.0 ± 2.1 cm initial stocking
size and 30 days rearing times.
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1. Introduction

Indonesian Aquaculture Journal has a p-ISSN 0215-
0883; e-ISSN: 2502-6577 with Accreditation Number:
591/AU2/P2MI-LIPI/03/2015 (period April 2015-April
2018). First published in 2006, with the publication
frequency of twice a year, in June and December. (http:/
/ejournal-balitbang.kkp.go.id/index.php/iaj) is a peer-
reviewed Journal Indonesian Aquaculture accept manu-
scripts or articles in the field of aquaculture various
academics and researchers nationally.

Scripts are entered in the Indonesian Aquaculture
Journal writing guidelines will be checked. When it is
appropriate will be reviewed by two people Evalua-
tor based on the designation of the Chairman of the
Editorial Board. Manuscript received will be exam-
ined plagiasinya element using Google Scholar. This
journal only accept articles that come from the re-
sults of original research (top priority), and article
reviews recent scientific nature (non-priority) (Bekker
et al., 1999; Bezuidenhout et al., 2009). Decision ad-
missibility of a scientific article in this journal the
rights of the Chairman of the Editorial Board based
on the recommendations of the evaluator
(Bhaktavatsalam & Choudhury, 1995).

2. Writing Title, Name and Address Writer

The article title, author name (without academic
degrees), and the address written author affiliations
centered on the first page under the title of the ar-
ticle. The distance between the line between the title
and the author's name is two spaces, while the dis-
tance between the address of author affiliations and
the abstract is one space. Keywords should be writ-
ten below the text of the abstract for each language,
arranged in alphabetical order and separated by a semi-
colon with the number of words 3-5 words. For ar-
ticles written in Indonesian, write the translation of
the English title at the beginning of the abstract text
in English (see example above).

Responsible author or authors or Corresponding
Author Correspondence should be marked with an
asterisk followed by a comma "*)" as the example
above. At the bottom of the left column of the first
page / abstract should be written sign Writer Writer
Responsibility or correspondence or Corresponding
Author and well written email address (see example).
Communication on the revision of the article and the
final decision will only be communicated via email
Author Contact.

If the author of more than one, write down the
names of the authors, separated by a comma (,). If
the author's name consists of two words, said first



author (first name) should not be abbreviated. If the
author's name consists of only one word, write the
actual name in one word, however, in the online ver-
sion (HTML) will be written in two words that con-
tain the same name (repeatedly) for the purposes of
indexing metadata (Camdali & Tunc, 2006; Fridman,
2008).

3. General Instructions Writing Manuscript

Manuscripts already satisfies the Indonesian Aquac-
ulture Journal writing (in MS Word format, using the
template of this article) must be submitted through
one of the following ways:

Delivery manuscript via E-mail to email Editorial
Journal Indonesian Aquaculture
(iaj.puslitbangkan@gmail.com).

Shipping manuscripts to Online Submission Sys-
tem in the E-Journal Portal Indonesian Aquaculture
Journal (http://ejournal-balitbang.kkp.go.id/index.php/
iaj) after registering as a writer and / or Reviewers
on the "Register".

Article Writing instructions and templates can be
downloaded at the following address:

Article Writing Templates and Guidelines in MS
Word (.doc):

Download

Article Writing Templates and Guidelines in PDF
(.pdf):

Download

The intruction to submit a manuscript by online
can be found on the Submit Online Instructions be-
low. Manuscripts that are not according to the in-
structions to writing of Indonesian Aquaculture Jour-
nal will be returned to the author prior to continue
the review process.

Manuscripts written must contain components of
scientific articles follows (subtitles in order), namely:
(a) Article Title, (b) Name of the author (without a
title), (c) Address Affiliates Writer, (d) Abstract and
Keywords key, (e) Introduction, (f) Materials and
Methods, (g) Results and discussion, (h) Conclusion,
(i) Acknowledgements, and (j) References.

Writing subtitles on the contents of the article
(Introduction, Materials and Methods, Results and
Discussion, Conclusions, Acknowledgements). Sub-
titles are in bold with the Title Case and structured
format left without a bottom line price. Sub-sub-head-
ings in bold format Sentence case and compiled left
flat.

Manuscripts can be written in English, with the
maximum number of pages to 15 pages, including
figures and tables. Manuscript must be written ac-
cording to the template of this article in the form of
print-ready (Camera ready). Articles should be writ-
ten in a text field size A4 (210 x 297 mm) and with a
format of 4 cm left margin, right margin 3 cm, lower
margin 3 cm, and the top margin of 3 cm. The manu-
script must be written with the font Times New Ro-
man 12 pt font size (unless the article title, author
name and title abstract), within two spaces, and in
the format of the column. Words or foreign terms
are written in italics (Italic). Should avoid the use of
foreign terms to articles in Indonesian language. New
paragraph starting 1 cm from the left border, while
the spacing between paragraphs given 2. All numbers
written with arabic numerals, except at the begin-
ning of the sentence. Writing unit using the Interna-
tional System of Units (SI). Examples of unit symbols
abbreviations: gram (g), liters (L), cubic meters (m3)
per cubic meter (m-3).

Tables and Figures placed in the group after the
text of the referenced tables or figures. Each image
must be given the title of the image (Figure Caption)
on the bottom of the image and numbered in Arabic
numerals followed by the title picture in Indonesian
and English. Each table should be titled table (Table
Caption) and numbered in Arabic numerals on the top
of the table followed by the title of the table in Indo-
nesian and English. The pictures should be printed
clearly warranted (font size, resolution and size of
the line to be sure printed clearly). Figures and tables
and diagrams / schematics should be placed among
the groups corresponding column of text, or if too
much is placed in the middle of the page. Tables should
not contain vertical lines, while the horizontal lines
are allowed but only the essentials only.

4. Special Instructions Content Writing Script
Manuscript

TITLE ARTICLE: Article Title should be written
briefly and clearly, and must pinpointing issues to be
raised, does not allow its diverse interpretations,
written entirely in capital letters symmetrically. Title
of the article should not contain abbreviations that
are not commonly used. The main ideas put forward
in advance a new article is followed by other explana-
tion.

INTRODUCTION: Introduction must contain (in
order) the general background, previous literature
review (state of the art) as a basis for claiming a sci-
entific novelty of the article, a statement of scien-



tific novelty, and the research problem or hypoth-
esis. At the end of the preliminary assessment pur-
poses should be written the article. In the scientific
article format is not allowed their review of the lit-
erature as well as in the research report, but ex-
pressed in previous literature review (state of the
art) to demonstrate the scientific novelty of the ar-
ticle.

MATERIALS AND METHODS: Materials and meth-
ods contain the main ingredients used in the study
and the methods used in solving the problems, in-
cluding methods of analysis. The design and research
methods must be clear so that it can be repeated by
other researchers. When using the standard method
must include the reference, and if the modification
must be explained which parts are modified. Equip-
ment that is written in this section only contains

major appliances equipped with the brand (eg: elec-
tric Furnace (Carbolite)) and the degree of precision
tools used.

RESULTS AND DISCUSSION: The results presented
clearly and concisely, can be presented in the form of
tables and figures, but not duplication. Narrative
should explain tables and images. Tables and figures
must be referred to in the text. This discussion con-
tains scientific explanation supported by reference.
Results and discussion should be able to answer the
research hypothesis. Statistical analysis of the results
and discussion should include the level of confidence.

CONCLUSION: The conclusion describes the re-
sponse of hypotheses and / or research purposes.
Conclusions not contain looping of results and dis-
cussion, but rather to a summary of the research
results.

Figure 1. Growth performances based on body weight during 25 days of
larval rearing phase, 30 days of nursery phase and 60 days of
grow-out phase (based on samplings of 2% populations) of the
third generation () and control population () of the African
catfish (Clarias gariepinus) genetic improvement program held at
Research Institute for Fish Breeding, Sukamandi. Vertical lines
represent its each standard deviation
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Table 1. Response to selection and final mean body weight of the third genera-
tion compared to the control population of the African catfish Clarias
gariepinus at the end of larval rearing, nursery and grow-out phases

Third generation Control Gram (g) Percentage (%)

Larval rearing 25 0.19 ± 0.10 0.19 ± 0.07 - -
Nursery 30 6.12 ± 2.93 5.80 ± 3.50 - -
Grow-out 60 198.67 ± 82.82 165.22 ± 71.09 33.45 20.24

Phases
Final mean body weight (g) Response to selectionPeriods 

(days)



ACKNOWLEDGEMENTS: thanks mainly devoted to
research funders. Acknowledgements can also be
delivered to the parties that support the implemen-
tation of the research and writing of the manuscript.

REFERENCES: All references are referred to in the
text of the article must be included on the List of
References. References should contain reference li-
braries derived from primary sources (scientific jour-
nals and amounted to a minimum of 50% of the total
listed below) issued 10 (ten) years. A minimum refer-
ence list contains 11 (eleven) reference. Writing in
the referral system in the article text and writing a
reference list using a reference management applica-
tion program APA.

5. Free Writing Equations

Each equation is written centered and numbered
columns are written in parentheses and placed at the
end of the right margin. Equations should be written
using Equation Editor in MS Word or Open Office
(Primack, 1983).

6. Free Writing Citations / References In Text
Articles

Each fetch data or quoted from other references,
the author must write the reference source. Refer-
ences or citations written in the description / text by
the author's name and the year (Irwan & Salim, 1998).
If the author of more than two, then just write the
name of the first author followed by "et al.
"(Bezuidenhout et al., 2009; Roeva, 2012). All refer-
enced in the text must be listed in the References
section.

7. Writing Reference Cited

The format of writing a list of references follow-
ing the format 6th Edition APA (American Psycho-
logical Association). Download

A reference in the form of magazines / journals:

Ariyanto, D., Hayuningtyas, E.P., & Syahputra, K.
(2009). The relationship between the presence
of genes Major Histocompability Complex Class
II (MHC-II) disease resistance and growth in the
population of carp strains rajadanu. Indonesian
Aquaculture Journal, 10 (4), 461-469.
A reference in the form of titles:

Fridman, A. (2008). Plasma Chemistry (p. 978).
Cambridge: Cambridge University Press.

In the form of reference Proceedings of the
Seminar:

Roeva, O. (2012). Real-World Applications of Genetic
Algorithm. In International Conference on Chemi-
cal and Materials Engineering (pp. 25-30).
Semarang, Indonesia: Department of Chemical En-
gineering, Diponegoro University.

A reference in the form of a dissertation / thesis /
theses:

Istadi, I. (2006). Development of A Hybrid Artificial
Neural Networks - Genetic Algorithm for Model-
ling and Optimization of Dielectric-Barrier Dis-
charge Plasma Reactor. PhD Thesis. Universiti
Teknologi Malaysia.

A reference in the form of patent:

Primack, H.S. (1983). Method of Stabilizing polyva-
lent Metal Solutions. US Patent No. 4,373,104.

Handbook of reference in the form:

Hovmand, S. (1995). Fluidized Bed Drying. In
Mujumdar, USA (Ed.) Handbook of Industrial
Drying (pp.195-248). 2nd Ed. New York: Marcel
Dekker.

8. Instructions Submit Manuscripts Online

Manuscripts should be submitted through one of
the following ways (the second way is preferred):

Shipping manuscript preferably with Online Sub-
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Aquaculture Journal (http://ejournal-
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ers (checking role as Author and / or REVIEWER) on
the "Register" or address: http://ejournal-
balitbang.kkp.go.id/index.php/iaj/user/register

After Writer login as Author, click on "New Sub-
mission". Stages submit article consists of five stages,
namely: (1). Start, (2). Upload Submission, (3). Enter
Metadata, (4). Upload Supplementary Files, (5). con-
firmation

Under Start, select the Journal Section (Full Ar-
ticle), check all of the checklist.

100 x 
control  of  mortality  Fish %

vaccinated  of  mortality  fish %
1RPS 












In the Upload Submission, please upload a manu-
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In the Enter Metadata, enter data all Writers and
their affiliates, followed by the title and abstract, and
indexing keywords.

Upload Supplementary Files in part, is allowed to
upload files supporting data or affidavit or other docu-
ments.

On the Confirmation, please click "Finish Submis-
sion" if all the information is correct.

If the author difficulties in the process of submis-
sion via online system, manuscripts can also be sent
via E-mail to email Editorial Journal Indonesian Aquac-
ulture (iaj.puslitbangkan@gmail.com), however this
method is not recommended.

Statement letter can be downloaded here.

9. Conclusion

Every article that is sent to the Indonesian Aquac-
ulture Journal editorial office must follow the instruc-
tions of this writing. If the article is not in accor-
dance with these guidelines, the writing will be re-
stored before explored further.
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