ISSN: 0367-6722

Indian Journal o/
Animal Research

Years of Success

www.arccjournals.com

AGRICULTURAL |

W el RESEARCH
D / COMMUNICATION
CENTRE




10/5/22, 10:36 AM Online First Articles

. Enter your keywords... & LOGIN

Submit
Manuscript

AGRICULTURAL RESEARCH -

,&3 CoMMUNICATION CENTER

Online First Articles

Search Article

Enter Article Id  Enter Article Id
Enter DOl  Enter DOI

Enter Author Name  Enter Author Name

Online First Articles (1858)

Incidence of Gryllidae on Different Host Plants from Mirpurkhas, Sindh
Shamshad Ali Talpur, Riffat Sultana, Barkat Ali Bughio, Jeram Das, Abdul Aziz Babar

Agricultural Science Digest
DOI:10.18805/ag.DF-465 |

Influence of Feeding Natural and Synthetic Lycopene on Performance, Egg Quality and Serum Parameters of Japanese Quail
Layers
Rabia J. Abbas, Issa A. Thamir Al-Jrrah

Asian Journal of Dairy and Food Research
DOI:10.18805/ajdfr.DRF-274 |

Seed Yield Stability Assessment of Chickpea Genotypes Through AMMI and Bi Plot Analysis
Laxuman, H. Avinalappa, Sidramappa, P.H. Kuchanur, K. Shiva Kumar, G. Ashok Kumar

Legume Research
DOI:10.18805/LR-4911 |

Assessment of Blood Metabolites during Early Postpartum Period as an Indicator of Reproductive Performance in Mehsana
Buffaloes
T.V. Sutaria, R.K. Chaudhari, M.P. Patel, C.F. Chaudhari, H.C. Nakhashi, B.N. Suthar

Indian Journal of Animal Research
DOI:10.18805/IJAR.B-4895 |

Assessment of Toxicity of Lead and Nickel on the Biochemical and Immunological Parameters of Earthworm, Eudrilus
eugeniae
Renu Yadav, R.K. Gupta, Rahul Kumar, Taranjeet Kaur

Agricultural Science Digest
DOI:10.18805/ag.D-5582 |

Nutritional Components and Quality Evaluation of Coilia nasus Muscle from Offshore of the Yangtze Estuary
C. Song, Y.G. Li, F. Zhao, R.H. Liu, G.P. Feng, T.T. Zhang, P. Zhuang

Indian Journal of Animal Research
DOI:10.18805/IJAR.BF-1513 |

https://arccjournals.com/onlineFirstArticles 1/5


https://arccjournals.com/login
https://arccjournals.com/onlineSubmission
https://arccjournals.com/journal/agricultural-science-digest/DF-465
https://arccjournals.com/journal/agricultural-science-digest/DF-465
https://arccjournals.com/journals/agricultural-science-digest
https://arccjournals.com/journal/asian-journal-of-dairy-and-food-research/DRF-274
https://arccjournals.com/journal/asian-journal-of-dairy-and-food-research/DRF-274
https://arccjournals.com/journals/asian-journal-of-dairy-and-food-research
https://arccjournals.com/journal/legume-research-an-international-journal/LR-4911
https://arccjournals.com/journal/legume-research-an-international-journal/LR-4911
https://arccjournals.com/journals/legume-research-an-international-journal
https://arccjournals.com/journal/indian-journal-of-animal-research/B-4895
https://arccjournals.com/journal/indian-journal-of-animal-research/B-4895
https://arccjournals.com/journals/indian-journal-of-animal-research
https://arccjournals.com/journal/agricultural-science-digest/D-5582
https://arccjournals.com/journal/agricultural-science-digest/D-5582
https://arccjournals.com/journals/agricultural-science-digest
https://arccjournals.com/journal/indian-journal-of-animal-research/BF-1513
https://arccjournals.com/journal/indian-journal-of-animal-research/BF-1513
https://arccjournals.com/journals/indian-journal-of-animal-research
https://arccjournals.com/
https://arccjournals.com/
https://arccjournals.com/onlineSubmission
https://arccjournals.com/

10/5/22, 10:36 AM Online First Articles

Anatomical Computed Tomography and Magnetic Resonance Imaging Architecture of the Kidneys in the Chinchilla (Chinchilla
lanigera)
Emine Karakurum, Rosen Dimitrov, Kamelia Stamatova-Yovcheva, Mehmet Ersen, Omer Giirkan Dilek

Indian Journal of Animal Research
DOI:10.18805/IJAR.BF-1511 |

The Percentage of Male and Female Argulus Infesting Cyprinidae Fish in Magelang Regency, Central Java, Indonesia
Kismiyati, Alif Rizky Andika, Kusnoto

Indian Journal of Animal Research
DOI:10.18805/IJAR.BF-1510 |

Evaluation of Clusterbean (Cyamopsis tetragonoloba L.) Varieties for Koshi Region of Bihar
G.L. Choudhary, Seema Kumari, Paras Nath, P.K. Yadav, Tapan Gorai

Legume Research
DOI:10.18805/LR-4908 |

Effect of Sowing Window and Phosphorus Levels on Growth and Yield of Summer Fodder Cowpea
S. Mobeena, C. Nagamani, G. Prabhakara Reddy, V. Umamahesh

Legume Research
DOI:10.18805/LR-4907 |

Cost and Return Analysis of Groundnut (Arachis hypogaea) Cultivation in Raigarh District of Chhattisgarh
Pradip Kumar Patel, M.R. Chandrakar

Agricultural Science Digest
DOI:10.18805/ag.D-5580 |

Evaluation of Organic and Inorganic Weed Managmenet Practices in Groundnut (Arachis hypogaea L.)
S. Deivasigamani, D. Beulah Esther, S. Gowtham

Bhartiya Krishi Anusandhan Patrika
DOI:10.18805/BKAP478 |

Response of Super Early Varieties of Pigeonpea to Crop Geometry under Rainfed Conditions
P. Sujathamma, M. Nedunchezhiyan, B. Santhosh Kumar Naik

Indian Journal of Agricultural Research
DOI:10.18805/IJARe.A-5978 |

Agro-ecological Sustainability with Pulses under System of Crop Intensification: A Review
K. Sowmya, J.S. Bindhu, P. Shalini Pillai

Agricultural Reviews
DOI:10.18805/ag.R-2521 |

Assessment of Proximate Composition and Antioxidant Potential of Different Commercially Packaged Tea Samples in West
Bengal

Sumita Das, Arunangshu Giri, Gourab Chatterjee

Asian Journal of Dairy and Food Research
DOI:10.18805/ajdfr.DR-1906 |

Phytochemical Screening and Antibacterial Potential of Methanol, Ethanol and Aqueous Extracts from Seed, Bark and Leaf of
Bauhinia tomentosa L.
Arvinder Singh, Jashanpreet Kaur, Manish Kapoor

Agricultural Science Digest
DOI:10.18805/ag.D-5579 |

Effect of Herbal Feed Additives Fenugreek (Trigonella foenum-graecum) Seed Powder and Onion (Allium cepa) Powder on
Haemato-biochemical and Carcass Characteristics of Broilers
Kundan Mal Yadav, Monika Joshi, S.K. Sharma, K.A. Shende, M.L. Gurjar, M.S. Meel

Asian Journal of Dairy and Food Research
DOI:10.18805/ajdfr.DR-1904 |

Weed Management in Millets- A Holistic Approach
S.R. Sneha, Sheeja K. Raj

Agricultural Reviews
DOI:10.18805/ag.R-2520 |

Recent Advances in the Extraction of Spice Essential Oil and Oleoresin: A Review
Archana Ravindran, E. Jayashree, K. Anees

Agricultural Reviews
DOI:10.18805/ag.R-2519 |

https://arccjournals.com/onlineFirstArticles 2/5


https://arccjournals.com/journal/indian-journal-of-animal-research/BF-1511
https://arccjournals.com/journal/indian-journal-of-animal-research/BF-1511
https://arccjournals.com/journals/indian-journal-of-animal-research
https://arccjournals.com/journal/indian-journal-of-animal-research/BF-1510
https://arccjournals.com/journal/indian-journal-of-animal-research/BF-1510
https://arccjournals.com/journals/indian-journal-of-animal-research
https://arccjournals.com/journal/legume-research-an-international-journal/LR-4908
https://arccjournals.com/journal/legume-research-an-international-journal/LR-4908
https://arccjournals.com/journals/legume-research-an-international-journal
https://arccjournals.com/journal/legume-research-an-international-journal/LR-4907
https://arccjournals.com/journal/legume-research-an-international-journal/LR-4907
https://arccjournals.com/journals/legume-research-an-international-journal
https://arccjournals.com/journal/agricultural-science-digest/D-5580
https://arccjournals.com/journal/agricultural-science-digest/D-5580
https://arccjournals.com/journals/agricultural-science-digest
https://arccjournals.com/journal/bhartiya-krishi-anusandhan-patrika/BKAP478
https://arccjournals.com/journal/bhartiya-krishi-anusandhan-patrika/BKAP478
https://arccjournals.com/journals/bhartiya-krishi-anusandhan-patrika
https://arccjournals.com/journal/indian-journal-of-agricultural-research/A-5978
https://arccjournals.com/journal/indian-journal-of-agricultural-research/A-5978
https://arccjournals.com/journals/indian-journal-of-agricultural-research
https://arccjournals.com/journal/agricultural-reviews/R-2521
https://arccjournals.com/journal/agricultural-reviews/R-2521
https://arccjournals.com/journals/agricultural-reviews
https://arccjournals.com/journal/asian-journal-of-dairy-and-food-research/DR-1906
https://arccjournals.com/journal/asian-journal-of-dairy-and-food-research/DR-1906
https://arccjournals.com/journals/asian-journal-of-dairy-and-food-research
https://arccjournals.com/journal/agricultural-science-digest/D-5579
https://arccjournals.com/journal/agricultural-science-digest/D-5579
https://arccjournals.com/journals/agricultural-science-digest
https://arccjournals.com/journal/asian-journal-of-dairy-and-food-research/DR-1904
https://arccjournals.com/journal/asian-journal-of-dairy-and-food-research/DR-1904
https://arccjournals.com/journals/asian-journal-of-dairy-and-food-research
https://arccjournals.com/journal/agricultural-reviews/R-2520
https://arccjournals.com/journal/agricultural-reviews/R-2520
https://arccjournals.com/journals/agricultural-reviews
https://arccjournals.com/journal/agricultural-reviews/R-2519
https://arccjournals.com/journal/agricultural-reviews/R-2519
https://arccjournals.com/journals/agricultural-reviews
https://arccjournals.com/journal/agricultural-science-digest/D-5578

10/5/22, 10:36 AM Online First Articles

The Effect of Paddy and Coffee Husk as the Organic Manure on the Vegetative and Yield Parameters of Moth Bean [Vigna
aconitifolia (Jacq) Marechal]
S. Hema, A. Vijayalakshmi, Pinky Raihing

Agricultural Science Digest
DOI:10.18805/ag.D-5578 |

Effect of Various Intercrops on the Incidence of Major Sucking Insect Pests of Cowpea [Vigna unguiculata (Linn.) Walp]
Suresh Choudhary, S.K. Khinchi, Sunil Kumar

Legume Research
DOI:10.18805/LR-4905 |

Expression of Frizzled-4 Gene on Developing and Postnatal Anser anser and Anser cygnoides Feather Follicles
Petunia Msuthwana, Yuxuan Zhou, Yupu Song, Zigiang Feng, Yujian Sui, Jingtao Hu, Yongfeng Sun

Indian Journal of Animal Research
DOI:10.18805/IJAR.BF-1509 |

Efficacy of New Generation Insecticides in Comparison with Biopesticides and their Economics against Chickpea Pod Borer
(Helicoverpa armigera Hub.)
Vivek Tripathi, Akhilesh Kumar, Smita Singh, Rajesh Singh, K.S. Baghel, A.K. Pandey

Indian Journal of Agricultural Research
DOI:10.18805/IJARe.A-5977 |

Genetic Divergence Analysis in Rice (Oryza sativa L.) Germplasms under Sodic Soil
Shiv Prakash Shrivastav, O.P. Verma, Kanhaiya Lal, Vishal Singh, Kuldeep Srivastava

Indian Journal of Agricultural Research
DOI:10.18805/IJARe.A-5976 |

Design and Development of Cold Storage System for Community- based Small-size Seed Banks for Farmers
S. Sankar, N.G. Shah, U.V. Bhandarkar, V.K. Kauthale, S. Zambre

Bhartiya Krishi Anusandhan Patrika
DOI:10.18805/BKAP472 |

your articles with us

Submit Article Now

Article Status

Please enter your article no. to get
the current status

Enter Name

Enter Email

https://arccjournals.com/onlineFirstArticles 3/5


https://arccjournals.com/journal/agricultural-science-digest/D-5578
https://arccjournals.com/journal/agricultural-science-digest/D-5578
https://arccjournals.com/journals/agricultural-science-digest
https://arccjournals.com/journal/legume-research-an-international-journal/LR-4905
https://arccjournals.com/journal/legume-research-an-international-journal/LR-4905
https://arccjournals.com/journals/legume-research-an-international-journal
https://arccjournals.com/journal/indian-journal-of-animal-research/BF-1509
https://arccjournals.com/journal/indian-journal-of-animal-research/BF-1509
https://arccjournals.com/journals/indian-journal-of-animal-research
https://arccjournals.com/journal/indian-journal-of-agricultural-research/A-5977
https://arccjournals.com/journal/indian-journal-of-agricultural-research/A-5977
https://arccjournals.com/journals/indian-journal-of-agricultural-research
https://arccjournals.com/journal/indian-journal-of-agricultural-research/A-5976
https://arccjournals.com/journal/indian-journal-of-agricultural-research/A-5976
https://arccjournals.com/journals/indian-journal-of-agricultural-research
https://arccjournals.com/journal/bhartiya-krishi-anusandhan-patrika/BKAP472
https://arccjournals.com/journal/bhartiya-krishi-anusandhan-patrika/BKAP472
https://arccjournals.com/journals/bhartiya-krishi-anusandhan-patrika
https://arccjournals.com/onlineFirstArticles
https://arccjournals.com/onlineFirstArticles
https://arccjournals.com/onlineFirstArticles
https://arccjournals.com/onlineFirstArticles
https://arccjournals.com/onlineFirstArticles
https://arccjournals.com/onlineFirstArticles
https://arccjournals.com/onlineFirstArticles
https://arccjournals.com/onlineFirstArticles
https://arccjournals.com/onlineFirstArticles
https://arccjournals.com/onlineFirstArticles
https://arccjournals.com/onlineFirstArticles
https://arccjournals.com/onlineSubmission

BF-1510
[1-4]

RESEARCH ARTICLE

Indian Journal of Animal Research

The Percentage of Male and Female Argulus Infesting
Cyprinidae Fish in Magelang Regency, Central Java, Indonesia

Kismiyati', Alif Rizky Andika’, Kusnoto? 10.18805/IJAR.BF-1510

ABSTRACT

Background: One cause of fish disease is the Argulus parasite. Both male and female Argulus were found to infect fish. This study
aims to determine the percentage difference of male and female Argulus that infect Cyprinidae in Magelang Regency.

Methods: The present study used a survey method. The independent variables in this study are carp (Cyprinus carpio), goldfish
(Carassius auratus), comet goldfish (Carassius auratus), koi fish (C. carpio koi) and the sex of the Argulus parasite. The dependent
variable of this study was the sex percentage of the Argulus parasite. The data analysis was done using analysis of variance (ANOVA)
then followed by Duncan’s multiple range test to find out the differences between treatments.

Result: The first ANOVA result showed no significant difference (p>0.05), the second ANOVA showed significantly different results
(p<0.05) and the third ANOVA reveals no significantly different percentage (p>0.05). The highest infestation rate of male Argulus
Japonicus is found in koi fish (C. carpio koi) is 60% and the lowest is in comet goldfish, which is 38.46%. Whereas infestation of female

A. japonicus in carp, goldfish, comet goldfish and koi fish also obtained a similar result.

Key words: Argulus, Cyprinidae, Fisheries, Parasite.

INTRODUCTION

Magelang Regency is one of the areas that has undergone
aquaculture-based development, prioritizing the principle of
efficiency, quality and sustainability (Wibowo et al., 2015).
The area consists of Ngluwar Sub-District, Mungkid Sub-
District and Muntilan Sub-District. Cyprinidae family fish
species that are cultivated in Magelang Regency are
common carp (C. carpio), goldfish (C. auratus), comet fish
(C. auratus auratus) and koi fish (C. carpio koi) (Badan Pusat
Statistik Kab. Magelang, 2014).

The main problem in cultivating fish in Indonesia to date
revolves around parasites and infectious diseases. The
disease causes economic losses because it can result in
less optimal fish harvest (Carella and Sirri, 2017; Das and
Chandra, 2018). One cause of the disease is the infestation
of parasites (Picard Sanchez et al., 2020). The quality of
freshwater ornamental fishes decreased due to attacks from
parasites such as Argulus sp. (Alifuddin et al., 2002).

Argulus is a crustacean branchiuran parasite that
causes severe problems in aquaculture throughout the world.
Around 129 species of Argulus (family: Argulidae) are
distributed worldwide and 12 species have been described in
various freshwater, brackish water, marine and ornamental fish
in India (Kumar et al., 2017). Among them, A. japonicus are
considered as emerging pathogens of freshwater, brackish
water and coldwater fish worldwide (Tandel et al., 2021).

Morphological identification of Argulus sp. is mostly
based on distinguishing features of an adult male such as
carapace and abdominal length or width, dorsal ridges of
the carapace, respiratory areas, leg pigments, abdominal
lobes and incision and the presence of a small coxal at the
swimming appendages (Sahoo et al., 2013; Soes et al,,
2010), requiring experienced taxonomists.
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Argulus is one of the ectoparasites that attacks the
Cyprinidae (Wardany and Kurniawan, 2014). Argulus attacks
the fins, skin, gill and the entire surface of the host body
(Pramuijirini, 2016). Fish that has been infested by Argulus
looks thin, with red spots appearing on its body, causing it
often to rub its body on the edge of the pool. This parasitic
attack is more often deadly in young fish because the body’s
defense system has not yet developed (Bandilla, 2007). Male
and female Argulus usually attack carp (C. carpio) (Ebrahimi
et al., 2018). Male and female Argulus is also found to attack
the goldfish (C. auratus). Male and female Argulus have the
same properties as goldfish (C. auratus) (Yildiz and
Kumantas, 2002). Based on these descriptions, this study
aims to determine the percentage difference of Argulus male
and Argulus females infesting carp (C. carpio), goldfish (C.
auratus), comet goldfish (C. auratus auratus) and koi fish
(C. carpio koi), as well as to find the amount of male and
female Argulus infestation on the Cyprinidae family.
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MATERIALS AND METHODS
Procedures

The research used the survey method. The survey method
used in this study was a survey of research locations and
Argulus parasites in fish samples. The data were collected
using the descriptive method. The description of events in
this study is the male and female Argulus parasite
infestations in Cyprinidae of Magelang Regency. This study
used a completely randomized factorial design. The
completely randomized factorial design was applied because
the study had two different factors; (1) the Argulus sex and
(2) the Cyprinidae fish. The independent variables in this
study consist of carp (C. carpio), goldfish (C. auratus), comet
goldfish (C. auratus auratus) and koi fish (C. carpio koi)
and the sex of Argulus. The dependent variable of this study
was the sex percentage of the Argulus parasite. The control
variables of this study were fish size, location and
environmental conditions in Magelang. The collected sample
amounted to 200 fish.

Data analysis

Analysis of the data used in this study was ANOVA (analysis
of variance) using SPSS v16.0. If there are significant
differences, further tests would be conducted using Duncan’s
multiple range test (Santoso, 2008).

RESULTS AND DISCUSSION

Identification results of Argulus sp. which infested in carp
(C. carpio), goldfish (C. auratus), comet goldfish (C. auratus
auratus) and koi fish (C. carpio koi) in Magelang Regency
is A. japonicus. A. japonicus can be distinguished from other
Argulus sp. by looking at the morphology. A. japonicus is
identified as having a length of 3-5 mm and a width of 2-4
mm. In the Maxilla |, there is a supporting rod totaling five to
nine pieces and the Maxilla Il is equipped with three hooks.

The male and female A. japonicus can also be
distinguished based on their morphology. The males are
identified as having an abdominal testis. In comparison, the
females are identified by their cephalothorax ovaries and
seminal receptacle in the abdomen. A. japonicus are found
in carp (C. carpio), goldfish (C. auratus), comet goldfish (C.
auratus auratus) and koi fish (C. carpio koi). A. japonicus is
one of the ectoparasites that attacks the Cyprinidae family
(Wardany and Kurniawan, 2014). A. japonicus that infest in
the Cyprinidae family in Magelang are observed in Fig 1.

The percentage of male A. japonicus infests carp (C. carpio)
is 51.51%, while female A. japonicus is 48.49%. Male A.
Japonicus infest goldfish (C. auratus) is 50%, with the female
having the same percentage. 38.46% of male A. japonicus infest
comet goldfish (C. auratus auratus), with the female infestation
percentage of 61.54%. 60% of male A. japonicus infests koi fish
(C. carpio koi), while the female is 40%.

Data differences between the infestations of male and
female A. japonicus in four different species of Cyprinidae
were analyzed by analysis of variance (ANOVA). The results
of the first ANOVA showed results that were not significantly

different (p>0.05) between the average numbers of male
and female A. japonicus that infest carp (C. carpio), goldfish
(C. auratus), comet goldfish (C. auratus auratus) and koi
fish (C. carpio koi). The second ANOVA showed significantly
different results (p<0.05) between carp (C. carpio), goldfish
(C. auratus), comet goldfish (C. auratus auratus) and koi
fish (C. carpio koi) which have been infected by A. japonicus.
The infestations analyzed using the third ANOVA were not
significantly different (p>0.05) between the male and female
A. japonicus females in carp (C. carpio), goldfish (C.
auratus), comet goldfish (C. auratus auratus) and koi fish
(C. carpio koi).

Based on the data from the analysis, the two treatments
did not show any interaction. Thus, the data was included in
the simple treatment. The simple treatment in question
involves the male and female A. japonicus that infest carp
(C. carpio), goldfish (C. auratus), comet goldfish (C. auratus
auratus) and koi fish (C. carpio koi).

The test results show that male A. japonicus dominantly
infests koi fish (C. carpio koi) and goldfish (C. auratus) but
in a number that is not significantly different from carp
(C. carmpio). Male A. japonicus were least found in comet
goldfish (C. auratus auratus), but in a number that is not
significantly different from carp (C. carpio). In contrast, in
the female infestation of A. japonicus, no differences were
found between the four types of fish.

It has been identified that the Argulus sp. infest in carp
(C. carpio), goldfish (C. auratus), comet goldfish (C. auratus
auratus) and koi fish (C. carpio koi) in Magelang is A.
japonicus. A. japonicus can be distinguished from other
Argulus sp. by looking at the range of length (3-9 mm) and
width of 2-6 mm (Maller, 2009). The respiratory area in the
anterior is small, with the posterior being larger, five to nine
supporting rods can be found in the Maxilla | and the Maxilla
Il is equipped with a total of three hooks. Male A. japonicus
is equipped with testicles in the abdomen, whereas females
have ovaries. The physical difference between the male and
female A. japonicus can be seen in the abdomen located in
the posterior part of the body (Kismiyati et al., 2011). Female

Fig 1: Argulus japonicus infested common carp (C. Carpio),
goldfish (C. auratus), comet fish (C. auratus auratus) and koi fish
(C. carpio koi). a. Female Argulus japonicus; b. Male Argulus
Jjaponicus.
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A. japonicus has spermatheca and ovaries, while males
have seminal testicles and vascular (Wardany and
Kurniawan, 2014).

The percentage of male A. japonicus infests carp
(C. carmpio) is 51.51%, while female A. japonicus is 48.49%.
Both male and female A. japonicus are known to infect fish
(Walker et al., 2011). The percentage of male and female A.
Japonicus found to infest carp (C. carpio) is almost the same.
That is because carp (C. carpio) is one of the preferred hosts
of both male and female Argulus japonicas (Poly, 2008).

The male and female A. japonicus that infest goldfish
(C. auratus) have the same percentage of 50%. Both male
and female A. japonicus were found to infest goldfish (C.
auratus) (Wafer et al., 2015). That is because of their same
parasitic properties (Mikheev et al., 2015). 38.46% of male
A. japonicus infects comet goldfish (C. auratus auratus),
with the female infestation percentage of 61.54%. Female
A. japonicus is found in comet goldfish fins (C. auratus
auratus). This is due to the wide surface and slow movement
of the fins (Pramujirini, 2016). The slow-motion of fish fins
makes it easy for female A. japonicus to break away when
oviposition (Kismiyati et al., 2011).

There are 60% of male A. japonicus infest koi fish (C.
carpio koi) while the female is 40%. Male A. japonicus can
be found on the surface of koi fish (C. carpio koi). Koi fish
(C. carpio koi) has a broad body surface that becomes the
preferred predilection for male A. japonicus. Male A.
japonicus prefers large areas (Taylor et al., 2006).

The average number of male and female A. japonicus
that infest carp (C. carpio), goldfish (C. auratus), comet
goldfish (C. auratus auratus) and koi fish (C. carpio koi) is
not significantly different (p> 0.05). That is because of their
same parasitic properties (Mikheev et al., 2015). Male and
female A. japonicus are found to attack the Cyprinidae family
(Wardany and Kurniawan, 2014).

The test results show that male A. japonicus dominantly
infests koi fish (C. carpio koi) and goldfish (C. auratus) but
in a number that is not significantly different from carp
(C. carpio). Male A. japonicus least infests comet goldfish
(C. auratus auratus), but in a number that is not substantially
different from carp (C. carpio). That is because all four types
of fish have other body surface areas. Male A. japonicus
favors large areas (Taylor et al., 2006). Duncan’s Multiple
Range Test results also showed that no differences were
found between the four types of fish infested by female A.
japonicus. Female A. japonicus is often found in fish fins
(Pramuijirini, 2016). The female chooses fins as a place of
predilection because the fin movements of carp (C. carpio),
goldfish (C. auratus), comet goldfish (C. auratus auratus)
and koi fish (C. carpio koi) are languid. The slow movement
of fish fins makes it easy for female A. japonicus to break
away. Female A. japonicus will escape from the host when
oviposition (Kismiyati et al., 2010).

CONCLUSION
Argulus is capable of infecting cyprinid fish with different
percentages for each host genus. In carp (C. carpio), the

percentage of male A. japonicus infects more than female
A. japonicus. In goldfish (C. auratus), male and female A.
Japonicus have the same percentage, while in comet goldfish
(C. auratus auratus), the percentage of female A. japonicus is
higher than female A. japonicus. Although there is a difference
in the percentage of male and female A. japonicus in a host,
both have the same detrimental effect on the host fish.
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