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Abstract. This study aimed to determine the prevalence and intensity of ectoparasites in
pacific white shrimp (Litopenaeus vannamei) seeds in ponds and hatcheries. This research was
carried out from May to June 2018. The examination of ectoparasites in the samples of pacific
white shrimp seeds was carried out in the Laboratory of the Faculty of Fisheries and Marine,
Universitas Airlangga, Surabaya. The research methods used included a survey and descriptive
method. The results of the study were that there was the presence of the same two types of
ectoparasites in the pacific white shrimp seeds in both locations, namely Zoothamnium sp. and
Vorticella sp. The highest intensity and prevalence of ectoparasites found in the shrimp seeds
from ponds was 100%, while the prevalence of pacific white shrimp ectoparasites from the
hatchery was only 15%. The intensity of the ectoparasites that attacked the shrimp seeds in the
pond was 81.9 ind/fish, while the intensity of the ectoparasite that attacked the shrimp seed
from the hatchery was 2 ind/fish.

1. Introduction

Pacific white shrimp (Litopenaeus vannamei) are one of the shrimp species that has a high economic
value and is a national superior commaodity [1]. Pacific white shrimp comes from the waters of Central
and South America [2]. The number of shrimp produced by Asian countries in the world is currently
around 77%, Indonesia is one of the largest shrimp producers [3].

Pacific white shrimp are excellent when compared to tiger shrimp, as they can live with a range of
salinity ranging from 0.5 to 45 ppt, have a high stocking density of more than 150 heads / m? have
resistance to a low environmental quality, and need more maintenance time per cycle at around 90 -
100 days [4].

The success rate of pacific white shrimp cultivation is determined by the success of the hatchery in
producing quality seeds that are free of disease [5]. This shows that the success of producing seed
hatcheries will ultimately support the provision of quality pacific white shrimp seeds. According to a
previous study [6], the success of a hatchery business must be demonstrated by the rapid growth rate
and / or low mortality, which ultimately affects the production process. The main problem faced today
is the low survival rate of post-larvae (PL1-30) pacific white shrimp [7].

Generally, seed production can be done in hatcheries and the result of enlargement in ponds is
referred to as weaving. A hatchery starts from the parent producing the eggs to the post-larval stage.
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Maintenance at the hatchery usually uses a concrete tub. Logging ponds are a chain of cultivation
businesses that aim to produce larger seeds (PL20-30) so then they can be directly distributed in ponds
or enlargement ponds. For maintenance logging ponds, fishponds are used on the ground. Constraints
in hatchery activities include a lack of quality shrimp stock, poor food, poor larval maintenance
techniques and inadequate management, which results in low quality seeds [8].

High ectoparasite infestation can cause an increase in mortality and have an impact on the
organisms [5]. Ectoparasites are tiny animals that live on the surface of the host body that can reduce
the host’s productivity, reduce growth, and lower the quality of the meat [9]. The clinical symptoms
caused by parasitic infestations can be different, according to the level of infestation and the type of
parasite. Ectoparasite infestation can also cause death, caused by secondary attacks by bacteria [10].
Several genera from the Ciliate class that often infect pacific white shrimp are Epistylis,
Zoothamnium, and Vorticella [3].

2. Research method

2.1 Materials and tools

The research equipment used was a ruler to measure the sample length, surgical scissors to obtain the
surgical samples, tweezers for organ harvesting, a scalpel, binocular microscope, object glass, glass
cover, petri dish, pipette, analytical scales for measuring the sample weight, label paper, napkins /
network, and a camera for documentation. The material used in this study was a sample of white
shrimp seed (Litopenaeus vannamei) with a size of PL11 - PL15 post-larvae from a hatchery and if a
PL20 - PL30 size in ponds. Both were from 40 tails, aquades, and lugol to deactivate any parasites to
make the calculations easier.

2.2 Sampling

Sampling from the plots in ponds and hatcheries was used to take 5% of the total plot [11]. The
dredging ponds in Karangrejo Village totaled 8 while the hatchery, the Brackish Water Cultivation
Development Technical Implementation Unit (UPT PBAP), totaled 4 plots. The samples taken from
the total plot in the hatchery and in the pond made up as much as 1 plot. Samples were taken up to as
many as 40 shrimp both from the hatchery and from the pond. The seeds were taken randomly so then
the data obtained representatively represented the population and provided an equal opportunity to all
members of the population [12]. The samples of the white shrimp seeds were packed and put into
Styrofoam boxes to be taken to the Education Laboratory of the Faculty of Fisheries and Marine,
Universitas Airlangga.

2.3 Ectoparasite examination

The method used in the examination of the ectoparasites was the native method [13]. The body part
that was observed in the shrimp seed (Litopenaeus vannamei) was the surface of the body, the foot of
the swimming keg, the foot of the road leg, and the tail. All parts of the shrimp body were placed on a
glass object, dripped with distilled water, covered with the cover glass and then observed using a
microscope with a magnification of 40x and 100x [14]. Identification was carried out according to the
identification keys [13]. The parasitic examination aimed to find out the parasites that were infesting
the sample shrimp. The lugol drops were given when there was a parasite that was still alive.

2.4 Research design

The ponds in fisheries are artificial ponds, usually found in coastal areas filled with water and used as
aquaculture facilities. This is different from tmining pond hatcheries that are still affected by
environmental conditions, as they are ponds with a soil base and consist of open spaces. Maintenance
in the sloping ponds rarely involves siphoning. Seeds stocked in white shrimp ponds are usually PL12
sizes or more [15]. The cutting of white shrimp seeds (Litopenaeus vannamei) in ponds with a
stocking density of 500 fish / m? produces optimal growth. The density of 2000 head / m? does not
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affect the survival rate in shrimp seed ponds [16]. In this study, we used sample seeds that were size
PL20-PL30 from the pond.

2.5 Data analysis

The data obtained has been presented through graphs and images of the parasites (Epistylis,
Zoothamnium, and Vorticella) that infested each individual pacific white shrimp seed (Litopenaeus
vannamei). The data analysts used the Statistical Package for Social Science (SPPS). The statistical
calculation of the difference in the prevalence of pacific white shrimp seeds infested with ectoparasites
was done using SPSS Chi-Square. The statistical calculation of the differences in the ectoparasite
intensity of the infested white shrimp seeds was done using SPSS Mann-Withney, in order to
determine the difference between the prevalence and intensity of ectoparasites in white shrimp seeds
in ponds and hatcheries respectively.

3. Results and discussion

3.1 Results

3.1.1 Examination of the ectoparasites on pacific white shrimp seeds in ponds and hatcheries

The results of the ectoparasite examination of the pacific white shrimp seed (Litopenaeus vannamei)
included all of the 40 samples taken from the hatchery and ponds. Based on the calculations, the
parasites found were from the genus Zooothamnium and Vorticella. The results were compared with
that of previous studies [17].

50 um

Figure 1. lllustration of the ectoparasite infestation in a few organs.

a: Zoothamnium b: Vorticella (100x magnification)

Table 1.The results of the calculation of the prevalence of the pacific shrimp seeds infested with
ectoparasites in ponds

. Number of Positive Negative Prevalence (_:a_tegory
Ectoparasites Samples (tail) (piece) %) (\_Nl_lllams and
(tail) Williams, 1996)
Ectoparasites 40 40 0 100 (Always)
Zoothamnium 40 40 0 100 (Always)

Vorticella 40 40 0 100 (Always)
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Table 2. The results of the calculation of the prevalence of pacific shrimp seeds infested with
ectoparasites in the hatchery

Number of o . Categor
Ectoparasites Samples POS'F'VG Negatlve Prev(? lence (Wi IIia?ns )e/md
(tail) (tail) (piece) (%) Williams, 1996)
Ectoparasites 40 6 34 15 (Often)
Zoothamnium 40 2 38 5 (Occasional)
Vorticella 40 4 36 12,5 (Often)

Table 3. The results of the calculation of the intensity of the ectoparasites infesting the white shrimp
seeds in the pond

Categor
Ectoparasites Sanl]glgzt?g il egz)npc:;gtsi?:s Intensity (Ind/tail) (\_Ni_llia?ns an
Williams, 1996)
Ectoparasites 40 3276 81,9 Severe
Zoothamnium 40 2054 51,35 Severe
Vorticella 40 1227 30,675 Medium

Table 4. The results of the calculation of the intensity of the ectoparasites infesting the white shrimp
seeds in the hatchery

Categor
Ectoparasites Sarrﬂiit?g il eﬁ[)np%urggi?;cs Intensity (Ind/tail) (\{Vi_llia?ns an
Williams, 1996)
Ectoparasites 6 12 2 Low
Zoothamnium 2 6 3 Low
Vorticella 4 6 1,2 Low

3.1.2 Water quality in ponds and hatcheries

The water quality measurements were carried out as a supporting parameter in this study. The
measurement of the water quality parameters was carried out when sampling the white shrimp seeds in
the ponds and hatcheries. The water quality parameters measured included temperature, dissolved
oxygen (DO), acidity (pH) and salinity. The water quality measurement results from each sampling
place have been presented in the following table.

Table 5. Water quality measurement results in the ponds and hatcheries

Water Quality

P Sampling Place Literature (PERMEN-KP No. 75 of 2016)
arameter
Ponds Hatchery
Temperature (°C) 30 27 27-32
DO (mg/L) 2,9 51 >3
pH 7 8 7,5-8,5

Salinity (ppm) 10 15 5-40
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3.2 Discussion

The prevalence and intensity of ectoparasites which infested the pacific white shrimp seeds from the
ponds was higher than the pacific white shrimp seeds from the hatchery. The highest prevalence of
shrimp seeds that had ectoparasites was from the ponds at 100%, with the prevalence of Zoothamnium
and Vorticella included in the category of very severe infestation. The hatchery pacific white shrimp
seed prevalence of 15% was included in the frequently infested category, with Vorticella at 12.5% in
the frequently infested category, and with the 5% Zoothamnium in the infested category. The intensity
of the ectoparasites that attacked the shrimp seedlings from ponds (81.9 individuals/tails) was in the
severe category, Zoothamnium (51.35 individuals/tails) was included in the severe category, and
Vorticella (30.675 individuals/tails) was included in the moderate category. The ectoparasite intensity
from the hatchery was included in the low category at 2 individuals/tails, with Zoothamnium at 2
individuals/tails, and Vorticella at 3 individuals/tails.

The highest prevalence and intensity of the ectoparasites which infested the white shrimp seeds
from the ponds was from the genus Zoothmanium and Voticella, while Episylis was not found. This is
because Zoothamnium have only definitive hosts in crustaceans, while Vorticella and Epistylis are
more commonly found in freshwater fish culture [13]. In addition, Zoothamnium is more abundant
than Vorticella because Zoothamnium lives in colonies; breeding is faster when compared to the
solitary Vorticella. The pacific white shrimp seeds (PL20-30) from ponds are always infested with
ectoparasites and were included in the severe category probably due to the environment supporting
ectoparasites. The maintenance facilities in soil pools, that have many substrates, can lead to an
increase in the prevalence and intensity of ectoparasites that require substrates in their lives. The
environmental support for both ectoparasites was a preferred low DO of less than 3 mg/L; this is an
ideal parameter to note when breeding ectoparasites from the genus Zoothamnium and Vorticella.
Dissolved oxygen at 2.9 mg/L can cause high ectoparasite growth; this is consistent with the
Zoothamnium and Vorticella life cycles, which are strongly influenced by low oxygen environments
and transversal cleavage [18].

The highest prevalence and intensity of the ectoparasites that infested the pacific white shrimp
seeds from the hatchery were from the genus Voticella and Zoothmanium, while Episylis was not
found. The highest prevalence and intensity of ectoparasites was lower than what infested the white
shrimp from the ponds. This is consistent with the research of a previous study [19], stating the
prevalence of ectoparasites that infest white shrimp in intensive ponds using concrete and soil bases.
The degree of infestation of Zoothamnium and Vorticella ectoparasites in intensive ponds was heavier
than the parasitic infestation in traditional ponds. Controlling seed maintenance is easier in a hatchery
than it is in a pond. According to a previous study [20], seed maintenance in the hatchery was done by
cleaning the tub by using aeration, siphoning, and routine water replacement. Judging from the results
of the DO measurements in the hatchery, the yield of 5.1 mg/L means that it is not an ideal
environment for breeding ectoparasites.

4. Conclusion

The highest prevalence of infested pacific white shrimp was in the pond, which was where 100% were
included in the category of very severe infestation (always), while the prevalence of ectoparasite-
infested white shrimp seed from the hatchery was only 15% infested, included in the frequent
infestation category. The ectoparasite intensity that attacked the shrimp seed from ponds was 81.9
individuals/tail and included in the severe category, while the intensity of the ectoparasites that
attacked the white shrimp seed from the hatchery only totaled 2 individuals/tails, and thus was
included in the low category. There is a significant difference between the prevalence and intensity of
ectoparasites in white shrimp seeds (Litopenaeus vannamei) in ponds and in hatcheries.

5. References
[1] Fendjalang S N M, Budiardi T, Supriyono E and Effendi | 2006 J. limu dan Teknol. Kel. Tropis
8, 201-214 (Text in Indonesia)



The 1st International Conference on Fisheries and Marine Science I0P Publishing

IOP Conf. Series: Earth and Environmental Science 236 (2019) 012094  doi:10.1088/1755-1315/236/1/012094

[2]
[3]
[4]

[5]
[6]

[7]
[8]

[9]

[10]
[11]
[12]
[13]
[14]

[15]
[16]

[17]
[18]

[19]
[20]

Rusmiyati S 2011 Floating the Rupiah Cultivation Vannamei Shrimp with New Superior
Varieties (Yogyakarta: Pustakabaru Press) (Text in Indonesia)

Novita D, Ferasyi R and Muchlisin Z A 2016 J. limiah Mahasiswa Kel. dan Perik. Unsyiah 1,
268-279 (Text in Indonesia)

Hudi L and Shahab A 2005 Prosiding Seminar Nasional ManajemenTeknologi 2, 9 (Text in
Indonesia)

Mabhasri G 2007 J. limiah Perik. 3 (Text in Indonesia)

Sumeru S U and Kontara E K 1987 Shrimp Feed Making Techniques (Jakarta: Direktorat
Jendral Perikanan) (Text in Indonesia)

Kaligis E, Djokosetiyanlo D and Ridwan A 2009 J. Aqua. Manag. Technol. 5, 73-81(Text in
Indonesia)

Irfandy A, Prasetyo D, Elviena D, Fajrin M, Subayu N, Lestari P R, Fitrianingsih R, Dewantara
R, Arfian T H and Soliha W 2016 Hatching of Vaname Shrimp (Litopenaeus vannamei) at
BAPPL-STP Serang Hatchery (Jakarta: Program Studi Teknologi Akuakultur, Jurusan
Teknologi Pengelolaan Sumberdaya Perairan, Sekolah Tinggi Perikanan) (Text in Indonesia)

Darwis 2006 Parasite Study in Mangrove Crab (Scylla serrate) in the Tarakan Mangrove
Waters Region of East Kalimantan (Yogyakarta: Universitas Gadjah Mada) (Text in
Indonesia)

Triyanto and Isnansetyo A 2004 J. Perikanan UGM 1, 34-38 (Text in Indonesia)

Cameron A 2002 Survey Toolbox for Aquatic Animal Disease. Australia: ACIAR: 1-376

Barreiro P 1 and Albandoz J P 2001 Management Mathematics for European Schools:
Population and Sample (Spain: MaMaEuSch, The University of Serville) pp 1-18

Lom J and Dykova | 1992 Protozoan Parasites of Fishes. Institute of Parasitology, Czech
Academy of Sciences (Czechoslovakia: Ceske Budejovice)

Kabata Z 1985 Parasites and Disease of Fish Cultured in the Tropics (London: Taylor and
Francis) p 318

Supriyono, Purwanto E and Utomo N B P 2006 J. Akua. Indonesia 5, 57-64 (Text in Indonesia)

Suyanto S R and Takarina E P 2009 Guide to Wind Shrimp Cultivation (Jakarta: Penerbit
Swadaya) (Text in Indonesia)

Williams E H andWilliams B L 1996 Parasites Offshore Big Game Fishes of Puerto Rico and
the Western Atlantic (Mayagues: University Puerto Rico)

Ji D and Weibo S 2004 Protozoology 43, 61-71

Farras A, Mahasri G and Suprapto H 2017 J. limiah Perik. Kel. 9, 118-126 (Text in Indonesia)

Kalesaran O J 2010 J. Perik. Kel. 5, 58-62 (Text in Indonesia)

Acknowledgment
We would like to thank the Faculty of Fisheries and Marine, Universitas Airlangga, for conducting
this seminar.



