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ABSTRACT
Fish are aquatic animals, where they share the same ecosystem with the bacterial community they
are associated with. Community structure is a concept that studies the composition of species and their
abundance in a community. Information related to bacterial communities associated with their hosts is
very important to support fisheries resource management efforts, both through nature conservation and
aquaculture. This study of the bacterial community in the digestive tract of fish can be used to support
further utilization of potential bacteria that can be used to improve the fish's immune system. This
research was conducted to analyze the structure of the bacterial community found in the intestines of
Common carp through a metagenomic approach using the NGS (Next-Generation Sequencing) method.
The method used is a metagenomic approach, including DNA isolation from Common carp intestines.
Then molecular identification was carried out using Illumina's NGS (Next-Generation Sequencing)
method using the 16S rRNA gene marker. The results of the analysis using the NGS method showed as
many as 19 types of bacterial phyla identified with the top three phyla, namely Fusobacteria (80%),
Bacteriodetes (15%), and Firmicutes (3%). The phylum Fusobacteria is dominated by the genera
Fusobacterium, Propionigenium, Ilyobacter, Leptotrichia, and Sebaldella. The phylum Bacteriodetes is
dominated by the genera Porphyromonas, Odoribacter, Bacteroides, Sphingobacterium, and
Barnesiella. The phylum Firmicutes is dominated by the genera Clostridium, Lactococcus, and Sarcina,
Bacillus, and Lactobacillus.
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1. INTRODUCTION
Cirata Reservoir is one of the reservoirs used for floating net cage fishing activities. This
fishery activity is developing very rapidly, as can be seen from the increase in the number of
marine cages scattered in the waters of the reservoir. This rapid increase then encourages an
increase in organic and inorganic content in these waters which can further affect the life of
various biota in the reservoir, including cultured fish [1].
Fish are aquatic animals, where these animals share the same ecosystem with the bacterial
community they are associated with so that the bacterial community that lives in aquatic animals
follows the bacterial community in their environment [2]. Community structure is the relative
abundance of coexisting species which reflects assembly processes occurring at small scales,
and are often available for relatively extensive areas, so could be useful for explaining species
distributions [3]. Information related to bacterial communities associated with their hosts is
very important to support fisheries resource management efforts, both through nature
conservation and aquaculture. This study of the bacterial community in the digestive tract of
fish can be used to support further utilization of potential bacteria that can be used to improve
the fish's immune system [4].
Research on the bacterial community in fish intestines has been carried out by several
researchers. Kashinskaya et.al (2015) [5] conducted an analysis of the intestinal bacteria of the
Prussian carp (Carassius gibelio), Li et.al (2014) [6] conducted an analysis of the Bighead carp
(Aristichthys nobilis), and Mulyani (2018) [4] and Fu et.al (2019) [7] conducted an analysis of
the gut bacteria of Common carp (Cyprinus carpio).
Metagenomics is a molecular-based approach used to study the structure of bacterial
communities and their genetic diversity. The sample used in this metagenomic technique is
usually isolated from a complex enviromental sample containing diverse microbiota to reveal
the true microbial composition of that environment, which is then analyzed by DNA sequencing
method without first culturing bacteria in a culture medium [8]. Examples of commonly used
sequencing methods include NGS (Next Generation Sequencing) and Sanger Sequencing.
The emergence of NGS technology has triggered rapid progress of studies in
characterizing a microbial community, including microbial communities in the fish digestive
tract environment [9]. The advantages of the NGS method include: the process is relatively
faster, the processing cost is relatively cheaper, the number of DNA samples required for one
sequencing process is relatively smaller, and the accuracy of the results provided is relatively
higher.
Based on the above background, therefore this research was conducted with the aim of
knowing how the structure of the bacterial community that lives in the intestines of Common
carp in the Cirata Reservoir is carried out. So it is hoped that this research can provide
information related to the structure of the bacterial community found in the intestines of
Common carp. The information obtained is also expected to be used as input for the
management of the Cirata Reservoir regarding certain potential bacteria.

2. MATERIALS AND METHODS
This research was carried out from March 2019 - June 2020. Fish samples were obtained
from Cirata Reservoir, Purwakarta Regency, West Java Province, Indonesia.
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2. 1. Research Materials
The material used in this research is carp (Cyprinus carpio) obtained from Cirata
Reservoir, Purwakarta Regency, West Java Province, Indonesia (Map 1).

Map 1. Map of Cirata Reservoir, West Java Province, Indonesia

2. 2. Research Methods
Data on the structure of the bacterial community in the intestines of Common carp were
obtained from processing data sequences based on NGS which were analyzed descriptively.
2. 3. Bacterial Metagenome DNA Isolation
This research uses the metagenomic DNA isolation method to isolate bacteria in the
intestines of Common carp. Metagenomic DNA from fish gut bacteria was isolated and
extracted according to the procedure using the Quick-DNA™ Fecal/Soil Microbe Miniprep Kit
(Zymo Research, catalog no. D6010).
2. 4. Sequencing with Next-Generation Sequencing (NGS) Method
This research uses Illumina's Next-Generation Sequencing (NGS) method which was
carried out at one of the NGS service providers in Singapore, namely Novogene. The scope of
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work is sequencing the metagenome of the V4 region in the 16s rRNA gene with primers used
are primers 515 F and 806 R using the Hiseq Illumina platform.
2. 5. Data Analysis
Sequencing results data that has been obtained from a sequencing service company
(Novogene) is in the form of raw data in FASTQ format, then processed using MG-RAST
software. The processed products are presented in the form of tables and diagrams, and then
analyzed descriptively in terms of bacterial abundance and diversity.

3. RESULT
Based on the research activities that have been carried out, the following results were
obtained:
3. 1. DNA isolate
The results of testing the genomic DNA isolates of Common carp gut bacteria in KJA
Gandasoli Village, Cirata Reservoir qualitatively by electrophoresis using agarose gel are
shown in Figure 1.

DNA METAGENOME

Figure 1. Results of Agarose Gel Analysis showing Metagenomic DNA bands from Common
carp gut samples

-133-

World Scientific News 161 (2021) 130-142

Based on the electrophoresis results from the isolation of metagenomic DNA of 16s rRNA
sequences from Common carp gut bacteria (Figure 1), it appears that the DNA band on the
agarose gel is above the DNA marker at a length of 10000 bp. This indicates that the length of
genomic DNA that has been isolated is more than 10000 bp. These results indicate that the
metagenomic DNA has been well isolated so that it can proceed to the next process.
3. 2. Carp Intestinal Bacteria Community Using Next-Generation Sequencing
After completing the sequencing process at a sequencing service company, raw data is
generated in FASTQ format. This data is then reprocessed using MG-RAST software and
produces the final data analysis results by first going through the Quality Control (QC) stage.
Table 1. QC Sequence Statistical Data with MG-RAST
Analysis Statistics

Pre QC

Post QC

bp Count

33.589.043

909.411 bp

Sequence Count

81.123

2.151

Mean Sequence Length

414 ±11 bp

423 ±18 bp

Mean GC Percent

49 ±2 %

50 ±4 %

After uploading the raw data into MG-RAST, the results of the QC statistical data are
obtained. These results indicate that the sample has an average sequence length of 414 bp before
QC (Pre QC) and 423 bp after QC (Post QC) with the number of sequences and total base pairs
(bp) are shown in Table 1.

Figure 2. Domain Abundance MG-RAST Analysis Results
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Sequences that have gone through the QC stage, can then be analyzed for the structure of
the bacterial community using the analysis data from the MG-RAST software. The data analysis
resulted in reads data with three types of domains including archaea, bacteria, and eukaryotes
and there were unidentified sequences (Figure 2).


Identified Bacteria

Overall, 19 phyla species were identified in the samples of Common carp intestines in the
Gandasoli KJA Cirata Reservoir (Table 2).
Table 2. The Abundance of Bacterial Community in Gandasoli KJA Cirata Reservoir
Phylum

Total Reads

Persentage (%)

Fusobacteria

117015

80

Bacteroidetes

22506

15

Firmicutes

3945

3

Unclassified (derived from Bacteria)

1744

1

Proteobacteria

586

0.4

Actinobacteria

219

0.1

Tenericutes

119

0.1

Spirochaetes

22

0.02

Verrucomicrobia

21

0.01

Acidobacteria

16

0.01

Cyanobacteria

16

0.01

Chloroflexi

10

0.007

Nitrospirae

3

0.002

Chlamydiae

2

0.001

Synergistetes

3

0.002

Deinococcus-Thermus

2

0.001

Gemmatimonadetes

2

0.001

Chlorobi

1

0.0007

Deferribacteres

1

0.0007

Planctomycetes

0

0.000

146233

100

Total
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The phyla identified by the NGS method on the sample placed the phyla Fusobacteria,
Bacteriodetes, Firmicutes, Proteobacteria, and Actinobacteria as the top five phyla. This is
almost the same as the results of research on intestinal bacteria of Common carp reported by
Liu et al. (2016) [10] where of the five types of phyla mentioned above, four of them are
dominant phyla except for Actinobacteria. These results indicate that members of the phylum
of several types of bacteria are particularly well adapted to conditions in the fish gut. Previous
studies on gut bacteria of Common carp also stated that the phyla Proteobacteria, Firmicutes,
Fusobacteria, Actinobacteria, and Bacteroidetes were the dominant phyla [4-7, 11-17.


Heatmaps

Figure 3. Heatmaps Diagram of Bacterial Abundance (Phylum Level) in Samples with the
NGS method using MG-RAST
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Analysis of the abundance of bacteria identified by the NGS method can also be
visualized using Heatmaps diagrams. Figure 3 shows a diagram of the heatmaps of bacterial
abundance in the sample. The diagram displays a color scheme that serves to describe the high
and low abundance of bacteria with color indicators [18]. This indicator is seen based on the
calculation of the Z score. Z score is the difference between the average abundance value and
the standard deviation (SD) value [19]. The green color indicates that the SD value is smaller
than the Z score (SD < Z score) which means the abundance of bacteria in the sample is high.
Meanwhile, if the abundance of bacteria is low, it will be marked in red with an SD value greater
than the Z score (Z score). The white color on the heatmaps diagram indicates that the SD value
is close to the Z score. Based on Figure 3, it can be seen that almost all of the boxes are
dominated by red color and no other green boxes can be seen besides Phylum Fusobacteria.
The abundance of red color indicates the abundance of bacteria in most of the phyla in the
sample which has a low abundance [20].


Bacteria Abundance

The three phyla that dominate in this research include the phylum Fusobacteria,
Bacteriodetes, Firmicutes. The most dominating phylum is the phylum Fusobacteria. Several
studies on gut bacteria of freshwater fish [21-23] showed the same results where the phylum
fusobacteria was the predominant phylum. Genus detected from Phylum Fusobacteria, class
Fusobacteria, Order Fusobacteriales, and family Fusobacteriaceae include Fusobacterium,
Ilyobacter, Leptotrichia, Propionigenium, Sebaldella, Streptobacillus (Table 3). Fusobacteria is
anaerobic bacteria and is gram-negative bacteria that produce butyrate, a short-chain fatty acid
that is the end product of carbohydrate fermentation [24]. Butyric acid produced by these
bacteria can help freshwater fish in inhibiting pathogenic bacteria [25-26].
Table 3. Bacterial Abundance of the Genus Taxa
Phylum

Fusobacteria

Bacteriodetes

Genus

Reads

Fusobacterium

111252

Propionigenium

4162

Ilyobacter

1379

Leptotrichia

221

Sebaldella

1

Porphyromonas

9927

Odoribacter

9645

Bacteroides

2580

Sphingobacterium

60

Barnesiella

52
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Phylum

Firmicutes

Genus

Reads

Clostridium

2100

Lactococcus

507

Sarcina

391

Bacillus

147

Lactobacillus

113

Note: displayed are the top five types of genera

The second dominant phylum is Bacteriodetes. This bacterium is a gram-negative rodshaped bacterium and is widely distributed in soil, sediment, and seawater, as well as in animal
skins and insides.
Bacteroidetes are known as one of the bacteria that play an important role in the digestion
of food products of plant origin in the intestines of fish [6] [17] [21]. These bacteria function in
the metabolism, fermentation, and degradation of oligosaccharides to digest foods of plant
origin [14]. Of the 45 genera contained in the phylum Bacteroidetes, the highest abundance was
seen in the genus Porphyromonas (Table 3).
The third phylum that dominates in both samples is Firmicutes. Bacteria from this phylum
are included in the lactic acid bacteria which are a group of gram-positive bacteria, which have
the ability to produce lactic acid as the end product of carbohydrate fermentation [27]. Classes
detected in this phylum include the Bacilli, Clostridia, Erysipelotrichi, Negativicutes, and
Unclassified classes.
Bacilli were the class with the highest abundance in the two samples. Bacilli consist of
two orders, namely Bacillales and Lactobacillales. Several types of genera found in the analysis
that can be used as probiotics include Bacillus from the order Bacillales and Lactobacillus,
Streptococcus, Weissela, Enterococcus, and Carnobacterium, from the Order Lactobacillales
(Table 2).
This is in accordance with previous research which states that the type of genus is useful,
including research conducted by Hoseinifar et al (2018) [28] which stated that bacteria from
the genus Bacillus, Lactobacillus, Enterococcus, and Streptococcus can be used as probiotics
in fish. Then research conducted by Mourino et al (2016) [29] regarding bacteria from the genus
Weisella as probiotics, as well as research conducted by Kim and Austin (2008) [30] regarding
bacteria from the genus Carnobacterium used as probiotics for freshwater fish species
Oncorhynchus mykiss.
There are several phyla to a genus that are categorized as Unclassified. This unclassified
group of bacteria is caused by the lack of references in the database regarding bacterial samples
in a particular environment. As a result, the taxonomic classification of these bacteria cannot
be carried out [31].
The unclassified part of microbiological matter is a very valuable material for research,
unfortunately, due to the lack of a unified system for their identification it is very difficult to
find valuable information about their abundance or characteristics [32-38].
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4. CONCLUSIONS
Overall, 19 phyla species were identified in the Common carp gut samples at the
Gandasoli KJA Cirata Reservoir. The phyla identified by the NGS method in the sample placed
the top three types of phyla, namely Fusobacteria (80%), Bacteriodetes (15%), and Firmicutes
(3%). The phylum Fusobacteria is dominated by the genera Fusobacterium, Propionigenium,
Ilyobacter, Leptotrichia, and Sebaldella. The phylum Bacteriodetes is dominated by the genera
Porphyromonas, Odoribacter, Bacteroides, Sphingobacterium, and Barnesiella. The phylum
Firmicutes is dominated by the genera Clostridium, Lactococcus, and Sarcina, Bacillus, and
Lactobacillus.

References
[1]

Neto, Roberto Montanhini., Nocko, Helder Rafael, Ostrensky, Antonio. Environmental
characterization and impacts of fish farming in the cascade reservoirs of the
Paranapanema River, Brazil. Aquaculture Environment Interactions Vol 6 (2015) 255272

[2]

Senhal, Ludek, Robbins, Elizabeth Brammer., Wormington, Alexis M., Blaha, Ludek,
Bisesi, Joe., Larkin, Iske., Martyniuk, Christopher J., Simonin, Marie., and Adamovsky
Ondrej. Microbiome Composition and Function in Aquatic Vertebrates: Small
Organisms Making Big Impacts on Aquatic Animal Health. Frontiers in Microbiology
Vol 12 (2012) 1-21

[3]

Montesinos-Navarro A, , Estrada A, Font X, Matias MG, Meireles C, Mendoza M,
Honrado J.P, Prasad H.D, Vicente J.R, and Early R. Community structure informs
species geographic distributions. PLoS ONE 13(5): e0197877 (2018) 1-16

[4]

Mulyani, Y. Aryantha, I.N.P, Suhandoyo and Pancoro A. Intestinal Bacterial of
Common Carp (Cyprinus carpio L.) as a Biological Control Agent for Aeromonas.
Journal of Pure and Applied Microbiology. Vol 12 (2) (2018) 601-610

[5]

Kashinskaya E.N, Belkova N.L, Izvekova G.I, Simonov E.P, Andree K.B, Glupov V.V,
Baturina O.A, Kabilov M.R, dan Solovyev M.M. A comparative study on microbiota
from the intestine of Prussian carp (Carassius gibelio) and their aquatic environmental
compartments, using different molecular methods. Journal of Applied Microbiology 119
(2015) 948-961

[6]

Li XM, Zhu YJ, Yan QY, Ringø E, Yang DG. Do the intestinal microbiotas differ
between paddlefish (Polyodon spathala) and bighead carp (Aristichthys nobilis) reared
in the same pond? Journal of Applied Microbiology 2014; 117(5): 1245–1252.
doi: 10.1111/jam.12626

[7]

Fu, P.P., Xiong, F., Feng, W.W. et al. Effect of intestinal tapeworms on the gut
microbiota of the common carp, Cyprinus carpio. Parasites Vectors 12, 252 (2019).
https://doi.org/10.1186/s13071-019-3510-z

-139-

World Scientific News 161 (2021) 130-142

[8]

Ahmad T, Gupta G, Sharma A, Kaur B, ElSheikh MA, Alyemeni MN. Metagenomic
analysis exploring taxonomic and functional diversity of bacterial communities of a
Himalayan urban fresh water lake. PLoS ONE 16(3): e0248116 (2021) 1-19

[9]

Tarnecki, A. M., Burgos, F. A., Ray, C. L., and Arias, C. R. (2017). Fish intestinal
microbiome: diversity and symbiosis unraveled by metagenomics. Journal of Applied.
Microbiology 123 (2017) 2-17

[10] Liu H, Guo X, Gooneratne R, Lai R, Zeng C, Zhan F . 2016. The gut microbiome and
degradation enzyme activity of wild freshwater ﬁshes inﬂuenced by their trophic levels.
Scientiﬁc Reports 6 (2016) 24340
[11] Al-Harbi, Ahmed H, dan Uddin, M. Naim. Bacterial content in the intestine of frozen
common carp Cyprinus carpio. African Journal of Biotechnology 11(30) (2012) 77517755
[12] Uddin MN dan Al-Harbi AH. Bacterial Flora of Polycultured common carp (Cyprinus
carpio) and African Catfish (Clarias gariepinus). International Aquatic Research 4
(2011) 10
[13] Eichmiller JJ, Hamilton MJ, Staley C, Sadowsky MJ, Sorensen PW. Environment
shapes the fecal microbiome of invasive carp species. Microbiome 4 (44) (2016) 1-13
[14] Ghanbari, M., Kneifel, W., and Domig, K. J. A New View of Fish Gut Microbiome:
Advances from Next-Generation Sequencing. Aquaculture 448 (2015) 464-475
[15] Ahmed H. Al-Harbi & M. Naim Uddin (2008) Aerobic Bacterial Flora of Common
Carp (Cyprinus carpio L.) Cultured in Earthen Ponds in Saudi Arabia. Journal of
Applied Aquaculture, 20: 2, 108-119, DOI: 10.1080/10454430802197292
[16] Borsodi A. K, Szabo A, Krett G, Felfoldi T, Specziar A, dan Boros G. Gut Content
Microbiota of Introduced Big Headed carps (Hypophthalmichthys spp.) Inhabiting the
Largest Shallow Lake in Central Europe. Microbiological Research 195 (2017) 40-50
[17] Wu S, Wang G, Angert ER, Wang W, Li W, Zou H (2012) Composition, Diversity, and
Origin of the Bacterial Community in Grass Carp Intestine. PLoS ONE 7(2): e30440.
https://doi.org/10.1371/journal.pone.0030440
[18] Weinstein, John N. A Postgenomic Visual Icon. Science 319 (2008) 1772-1773
[19] Behboodian, J dan Asgharzadeh, A. "Research Note" on The Distribution of Z-Scores.
Iranian Journal of Science & Technology, Transaction A, Vol. 32, No. A1 (2008) 71-78
[20] Zinicola M, Higgins H, Lima S, Machado V, Guard C, Bicalho R (2015) Shotgun
Metagenomic Sequencing Reveals Functional Genes and Microbiome Associated with
Bovine Digital Dermatitis. PLoS ONE 10(7): e0133674.
https://doi.org/10.1371/journal.pone.0133674
[21] Larsen AM, Mohammed HH, Arias CR. Characterization of the gut microbiota of three
commercially valuable warm-water fish species. Journal of Applied Microbiology 116
(2015) 1396-1404
[22] Van Kessel, M., Dutilh, B., Neveling, K., Kwint, M., Veltman, J., Flik, G., Jetten, M.,
Klaren, p., Op den Camp, H. Pyrosequencing of 16S rRNA gene amplicons to Study

-140-

World Scientific News 161 (2021) 130-142

The Microbiota in The Gastrointestinal Tract of Carp (Cyprinus carpio L). AMB
Express 1 (41) (2011) 1-9
[23] Di Maiuta N, Schwarzentruber P, Schenker M, Schoelkopf J. Microbial population
dynamics in the faeces of woodeating loricariid catﬁshes. Letters in Applied
Microbiology 56 (2013) 401–407
[24] Parada Venegas D, De la Fuente MK, Landskron G, González MJ, Quera R, Dijkstra G,
Harmsen HJM, Faber KN and Hermoso MA. Short Chain Fatty Acids (SCFAs)Mediated Gut Epithelial and Immune Regulation and Its Relevance for Inflammatory
Bowel Diseases. Front. Immunol. 10 (2019) 277
[25] Ahmed, H and Sadek K.M. Impact of Dietary Supplementation of Sodium Butyrate
and/or Protexin on the Growth Performance, Some Blood Parameters, and Immune
Response of Oreochromis Niloticus. International Journal of Agriculture Innovations
and Research. Vol 3 (4) (2015) 2319-147
[26] Liu, W.; yang, Y.; Zhang, J.; Gatlin, D,M.; Ringo, E.; Zhou, Z. Effects of dietary
microencapsulated sodium butyrate on growth, intestinal mucosal morphology, immune
response and adhesive bacteria in juvenile Common carp (Cyprinus carpio) pre-fed with
or without oxidised oil. British Journal of Nutrition 112 (2014) 15-29
[27] Wang S.P, Rubio L.A, Duncan S.H, Donachie G.E, Holtrop G, Lo G, Farquharson F.M,
Wagner J, Parkhill J, Louis P, Walker A.W, Flintc H.J. Pivotal Roles for pH, Lactate,
and Lactate-Utilizing Bacteria in the Stability of a Human Colonic Microbial
Ecosystem. Molecular Biology and Physiology Vol 5(5) e00645-20 (2020) 1-18
[28] Hoseinifar S.H, Sun Y-Z, Wang A and Zhou Z. Probiotics as Means of Diseases
Control in Aquaculture, a Review of Current Knowledge and Future Perspectives.
Frontiers in Microbiology Vol 9. (2018) 2429
[29] Mourino J.L.P, Pereiraa G.D.V, Vieira F.D.N, Jatobáa A.B, Ushizima T.T, Silvaa
B.C.D, Seiffert W.Q, Jesus G.F.A, Laterc M, and Martins. Isolation of probiotic
bacteria from the hybrid South American catfish Pseudoplatystoma reticulatum ×
Pseudoplatystoma corruscans (Siluriformes: Pimelodidae): A haematological approach.
Aquaculture Reports 3 (2016) 166-117
[30] Kim D-H and Austin B. Characterization of probiotic carnobacteria isolated from
rainbow trout (Oncorhynchus mykiss) intestine. The Society for Applied Microbiology,
Letters in Applied Microbiology 47 (2008) 141-147
[31] Werner, J.J., Koren, O., Hugenholtz, P., DeSantis, Z.T., Walters, W.A., Caporaso, J.G.,
Angenent, L.T., Knight, R., dan Ley, R.E. Impact of training sets on the classification of
high-throughput bacterial 16s rRNA gene surveys. The International Society for
Microbial Ecology Journal 6 (2012) 94-103
[32] Karolinaa F, Jarosława G, Annaa G, Jacek N. Prevalence of unclassified bacteria in the
soil bacterial community from floodplain meadows (fluvisols) under simulated flood
conditions revealed by a metataxonomic approachss. Catena 188 (2020) 104448
[33] Rachmawati R. Andieny, Yuniar Mulyani, Emma Rochima, Roffi Grandiosa, The effect
of induction of bacteria Bacillus subtilis in feed on the immune system of carp
(Cyprinus carpio Linnaeus, 1758). World Scientific News 160 (2021) 203-216
-141-

World Scientific News 161 (2021) 130-142

[34] Ibnu Bangkit Bioshina Suryadi, Regan Hanifelian Yusa, Grandiosa H. Roffi, Zahidah,
The performance of Koi (Cyprinus carpio L.) in a circular current container tested
against the Aeromonas hydrophila bacteria. World Scientific News 159 (2021) 1-19
[35] Ayi Yustiati, Sadra Muhammad Haydar Ali Saefulhadjar, Ibnu Bangkit Bioshina
Suryadi, Iskandar, Hematological Performance and Survival of Common Carp
(Cyprinus carpio Linnaeus, 1758) Strain Majalaya Fingerlings Against Temperature
Stress. World Scientific News 150 (2020) 92-104
[36] Raden Ahmad Sholahudin Fauzi, Ayi Yustiati, Eddy Afrianto, Ibnu Bangkit, Growth
and sustainability performance of common carp seed (Cyprinus carpio Linnaeus, 1758)
in round water flowing container. World Scientific News 141 (2020) 132-144
[37] Auryn Ramadhany Geraldine, Rosidah, Heti Herawati, Ibnu Bangkit Bioshina, Isolation
and Identification of Potential Pathogenic Bacteria in Living Carp (Cyprinus carpio
Linnaeus, 1758) Sold in Supermarkets in Cimahi City, Java. World News of Natural
Sciences 32 (2020) 21-35
[38] Afifah Shabirah, Rosidah, Yuniar Mulyani, Walim Lili, Effect of Types Isolated Lactic
Acid Bacteria on Hematocrit and Differential Leukocytes Fingerling Common Carp
(Cyprinus carpio L.) Infected with Aeromonas hydrophila bacteria. World News of
Natural Sciences 24 (2019) 22-35

-142-

