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Genetic parameters of field survival in striped catfish (Pangasianodon hypophthalmus)

Indonesian Aquaculture Journal, 17(2), 2022, 87-96

Grow-out or field survival (GS) is one of the most important traits of striped catfish. Genetic parameters of GS in
generation 4 of the growth selected population of this species were estimated based on the data of 8,004 tagged
and stocked and 6,410 harvested fish representing 152 full-sib and half-sib families. The heritability and estimated
and realized correlated responses for GS, its phenotypic or genetic correlations with harvest weight (HW) and
other growth traits, and direct realized response for HW were calculated. The low and significantly different from
zero heritability for GS (0.12±0.05) was estimated. The medium positive and no significant difference from zero
genetic correlation between GS and HW was found, 0.41±0.24. The estimated selection responses with the
proposed selection proportion of 13.0% for GS was 8.5% in trait unit. Current and accumulated correlated
selection responses for GS were -7.8% and -1.6%, and 25.5% and 47.6%, respectively, by Estimated Breeding Value
and Least Square Means estimation methods. In addition to these results, the high heritability and direct estimated
and realized responses for HW pose a great potential for applying multi-trait selection, including both GS and HW
in G4 and in the long run.
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The most common problem in barramundi Lates calcarifer seedling production is the high mortality (>90%)
caused by nervous necrosis virus (NNV) infection. This research aims to evaluate the resistance and gene expression
of barramundi challenged by NNV. Two populations were used in this study, i.e., Australian, and Situbondo-
originated barramundi populations. The immune-related gene expression levels in the liver, head of kidney, and
spleen were observed at 48 and 96 hours after post-infection (hpi). Barramundi’s survival and blood parameters
were evaluated post-NNV infection. The results showed that the highest survival was revealed in Situbondo’s
barramundi (42.0±4.47%) compared to Australian barramundi (20.0±7.07%) and no mortality was observed in
the control without NNV infection. The higher survival rate in barramundi from Situbondo was in line with the
blood profile. The number of red blood cell from Situbondo barramundi post-NNV infection (ST) at 96 hpi was
higher (P<0.05) than Australian barramundi post-NNV infection (AT). The number of white blood cell of ST at 48
hpi was higher (P<0.05) than AT, but started to decrease at 96 hpi in ST barramundi. The total white blood cell in
AT barramundi increased from 48 to 192 hpi. TNFá and IL1-b gene expression levels were significantly higher in
the liver, head kidney, and spleen of Situbondo compared to Australian barramundi at 48 hpi, while MHCIIa gene
expression in Situbondo’s was significantly higher compared to Australian barramundi at 96 hpi. These results
indicate the important roles of all the genes in the barramundi’s immune responses against viral infection. Based
on the results of the research, Situbondo’s barramundi has the potential to be used as a candidate for generating
broodstock of disease-resistant strain.
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Isolation and identification of partial growth hormone (GH) mRNA of tiger shovelnose catfish Pseudoplatystoma
fasciatum (Linnaeus, 1766)
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The growth of fish is regulated by growth hormones secreted in a limited amount by its pituitary glands. Tiger
shovelnose catfish has a relatively faster growth indicating that some growth hormones suspectedly play roles in
the process and could be used in improving other farmed fish species. This study aimed to isolate and identify the
growth hormone (GH) mRNA gene in Tiger shovelnose catfish (Pseudoplatystoma fasciatum Linnaeus, 1766). The
sample was isolated from the pituitary, the fish measuring 602 g and 43 cm body length; Total RNA was extracted
using the Tri Reagent Kit, followed with cDNA synthesis. The success of the extraction was confirmed by
quantification and PCR using the b-actin gene as an internal control. GH mRNA gene was isolated by RT-PCR
method, with degenerated primers from seven catfish species sequence data in the NCBI gene bank. The single
band from GH gene was cloned and sequenced. Total RNA quantification with a concentration of 227 ng/µL and
purity of 1.821. The successful isolation of mRNA from the pituitary gland was confirmed by amplifying the â-
actin gene generated at 300 bp. This isolation of the GH mRNA gene had a sequence length of 234 bp. Tiger
shovelnose catfish GH gene consists of 17 amino acid residues. The GH gene of Tiger shovelnose catfish was close
to that of striped catfish (P. hypophthalmus) and Indian catfish (Clarias batrachus) with almost similar homology
value of 90.6%. Partial GH gene from tiger shovelnose catfish can be used a molecular marker in revealing the role
of growth hormone on fish development, fish biology, growth gene expression, selective breeding and other
mechanisms related to the aquaculture.

KEYWORDS: degenerate primer; gene expression; pituitary; PsGH; RT-PCR

UDC 639.518

Andi Aliah Hidayani, Yushinta Fujaya, Dody Dh.Trijuno, Muh. Tauhid Umar, Nita Rukminasari, Alimuddin, and
Gunarto (Department of Fisheries, Faculty of Marine Science and Fisheries, Hasanuddin University)

Reproductive performance of intraspecific hybrids of blue swimming crab (Portunus pelagicus)

Indonesian Aquaculture Journal, 17(2), 2022, 121-130

High exploitation of the blue swimming crab (Portunus pelagicus) has significantly reduced its wild populations.
The domestication process of this species has been started; however, its breeding program has not yet been
successful. Therefore, this study aimed to examine the reproduction performance of intraspecific hybrids of blue
swimming crab from Sorong (Papua) and Barru (South Sulawesi), Indonesia. P. pelagicus from Sorong has a bigger
size, while the crab from Barru has a better reproduction performance, including fecundity and egg diameter.
Hybridization was conducted between crabs from Sorong and Barru with different combinations of broodstock,
namely: Barru female ><Barru male, (BF><BM); Barru female ><Sorong male (BF><SM); and Sorong female
><Barru male (SF><BM). The results showed no significant difference in the fecundity and egg diameter
between the three hybridization trials. The number of successfully spawned broodstock from BF><BM, BF><SM,
and SF><BM  were 3, 3, and 2 broodstock, respectively. Meanwhile, the mean values of egg fecundity from
BF><BM, BF><SM, and SF><BM were 117,  109, and 151 eggs/g BW, respectively. Furthermore, the mean
values of broodstock fecundity per crab were 7,797 eggs, 10,103 eggs, and 10,605 eggs, while the mean values
of egg diameter were 0.58 mm, 0.57 mm, and 0.62 mm, respectively. In conclusion, the intraspecific hybridization
was successfully carried out between the Barru and Sorong crab populations showing no differences in the
fecundity values and egg diameter between the three crosses. The successful spawning between female crabs
from Sorong and male crabs from Barru was higher than that of female crabs from Barru and male crabs from
Sorong.
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Comparison of production performance of striped catfish larvae (Pangasianodon hypophthalmus, Sauvage 1878)
fed with live and frozen daphnia (Daphnia magna)
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Daphnia magna as a live feed in the maintenance of catfish larvae in the form of frozen feed is still limited.
Evaluation of the production performance of catfish larvae using live feed D. magna in both live and frozen
compared with feeding Tubifex became the objective of this research activity. The experimental design used feed
treatment with Tubifex (P1) as a control, live D. magna (P2), and frozen D. magna (P3) with four experimental
replications for 15 days of rearing using a completely randomized design. Twelve aquariums with a water volume
of 150 L were used in the experiment. Stripped catfish larvae (1.5 cm TL), as many as 9 fish/L were stocked in each
aerated aquarium. The amount of feed given was 15% of the weight of fish biomass with a frequency of 4 times a
day and increased every day by 10% from the total feed of the first day. Results of the experiment showed different
feeding significantly affected absolute length growth, total biomass, and feed conversion, with the best treatment
being Tubifex (P1) with values of 0.6 ± 0.02 cm, 83.93 ± 5.99 g, and 1.31, respectively. The best growth rate of
weight and length were obtained on larvae fed Tubifex (P1). The best protein efficiency and retention ratio
resulted from frozen D. magna feed (P3) treatment of 12.45 and 7.11%, respectively. Live and frozen D. magna was
not significantly different, so frozen D. magna feed can be used as an alternative natural feed with a high level of
availability.
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shrimp Litopenaeus vannamei

Indonesian Aquaculture Journal, 17(2), 2022, 139-145

A sixty-days feeding trial was conducted to evaluate the inclusion effect of spirulina Arthrospira platensis meal
(SM) in the diet on growth and health condition of juvenile Pacific white shrimp Litopenaeus vannamei. Four
isonitrogenous and iso-lipidic experimental diets were formulated to contain 0%, 0.2%, 0.4%, and 0.8% SM and fed
to the shrimp (average initial weight 0.71±0.1 g, 15 shrimp per tank, n=3). At the end of the growth trial, shrimp
were sampled and total haemocyte counts were measured. The growth performances of shrimp were significantly
affected by the dietary inclusion of SM, whereas the inclusion of SM provides a better biomass, final body weight
(FBW), weight gain (WG) and feed conversion ratio (FCR) compared to the control group. Additionally, the
inclusion of SM significantly enhances the total haemocytes count (THC) and lysozyme activity in shrimp compared
to control group. Therefore, SM can be considered as the functional ingredients or supplements in diet to
improve the growth and health condition of shrimp.
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Evaluation of polyunsaturated fatty acids and b-glucan containing diet on growth performance and condition
factor of pabdah catfish, Ompok pabda (Hamilton, 1822)
Indonesian Aquaculture Journal, 17(2), 2022, 147-155

A nutritionally balanced diet and selection of appropriate species are important for aquaculture. The present
study was conducted to evaluate the effects of polyunsaturated fatty acids (PUFAs) and b-glucan containing diet
(PBG) on growth performance, feed utilization, length-weight relationship, and condition factor of Pabdah
catfish, Ompok pabda. In this study, squid extracted phospholipid and mushroom powder were used as the
source of PUFAs and b-glucan, respectively, and formulated two isonitrogenous diets such as basal or control
(CON) diet and PBG diet with maintaining 30% protein levels. Optimum physicochemical parameters of water such
as dissolved oxygen (DO), temperature, and pH were maintained at 6.7 ± 0.5, 26.5 ± 2oC, and 7.4 ± 0.2,
respectively in each cistern during the study period. The results showed that fish fed with the PBG diet had
significantly (P<0.01)  higher final body weight, final length gain, food conversion ratio (FCR), specific growth
rate (SGR), food conversion efficiency (%), hepato-somatic index (HSI), kidney index (KI), and viscerosomatic index
(VSI) than fish fed with the CON diet. The coefficient of determination revealed a significant positive relationship
(R2= 0.956) between the treatment group’s length and weight. The PBG diet had a significant (P<0.05) influence
on the length-weight relationship and relative condition factor (K) of O. pabda. The current study demonstrates
that the experimental diet improves growth performance, feed utilization, length-weight relationship, and condition
factor of O. pabda.
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Feed efficiency and growth of catfish (Clarias sp.) fed with the addition of immune-boosting fermented earthworms

Indonesian Aquaculture Journal, 17(2), 2022, 157-163

A fermented earthworm (FEW) is reported to be an alternative to an immune-modulator feed additive in catfish.
However, the effects on growth and feed efficiency have not been reported yet. The present study aimed to
evaluate the effects of fermented earthworms (FEW) on the growth and feed efficiency of catfish (Clarias sp.). A
feeding trial was conducted in a completely randomized design with five treatments of diet in quadruplicate. The
trial was conducted for 78 days. The observed parameters comprised of survival rate (SR), specific growth rate
(SGR), feed conversion ratio (FCR), feed efficiency (FE), protein efficiency ratio (PER), and total biomass. The
results revealed that the FEW at up to 5% did not affect (P>0.05) the growth rate of catfish, but FEW gave a
negative effect on the growth rate (P>0.05) at the addition rate higher than 5%. The highest growth rate was
found at the addition rate of 2.5%. FEW also did not affect the survival rate (SR), FCR, PER, and total biomass
(P<0.05). This study successfully confirmed that FEW could be used as an alternative to immuno-modulator
ingredient without any negative impact on the growth of catfish when FEW was added to the feed at as high as
5%. These findings give a new perpective in utilizing FEW as a fuctional aqua-feed ingredient to increase immune
response without alteration of the fish growth.

KEYWORDS: protein efficiency ratio; aquafeed; fermented worms; catfish; feed conversion ratio



INDONESIAN AQUACULTURE JOURNAL

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

UDC 639.2.091

Murwantoko, Endang Wijayanti, Sri Agustatik, Harshelly Valianti, Lalla Kumala Yulanda, and Nur Lailatul Firotun
Nukmah (Department of Fisheries, Faculty of Agriculture, Universitas Gadjah Mada)

Eetection and genotype determination of lymphocystis disease virus infecting orange clownfish, Amphiprion
percula farmed in Batam, Indonesia

Indonesian Aquaculture Journal, 17(2), 2022, 165-172

The orange clownfish, Amphiprion percula, is a popular fish in the global marine ornamental trade. In March
2021, several orange clown fish at Batam Mariculture Development Center exhibited lethargic behavior with
wart-like nodules on the fins suggesting a viral disease infection. This study aimed to detect the suspected viral
disease agent from the clownfish and determine its genotype based on the major capsid protein gene. The fish
tissues with wart-like nodules were collected and fixed in 96% ethanol. The DNA was extracted from the tissues
and used as the template for the amplification of the major capsid protein (MCP) and myristylated membrane
protein (MMP) genes using polymerase chain reaction (PCR). The nucleotide sequences of the PCR products were
analyzed for their homology using the Basic Local Alignment Search Tool (BLAST). Multiple alignments of the
amino acid sequence of MCP were performed using MEGA-X to determine the genotype. The PCR amplification
produced the expected bands for detecting MCP, MMP and DNAPol genes. These results indicated the presence of
Lymphocystis disease virus (LCDV), designated as LCDV-Oc-Btm. The sequencing of MCP and MMP genes produced
the 1221 and 407 nucleotides, respectively. The BLAST analysis showed the highest identity was obtained with
the species of LCDV-1 (LCDV-Sa strain) at 91.04 % and 88.19 % for MCP and MMP, respectively. The UPGMA
phylogenic tree showed LCDV-Oc-Btm differs from the existing genotype and can be assigned as a new genotype.
This study concludes that LCDV-Oc-Btm is a novel species of lymphocystis disease virus.
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entific novelty of the article, a statement of scien-
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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
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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-
mission System in the E-Journal Portal Indonesian
Aquaculture Journal (http://ejournal-
balitbang.kkp.go.id/index.php/iaj)

The first author listed as author and / or Review-
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.
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In the Upload Submission, please upload a manu-
script file in MS Word articles in this section.

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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