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Preface

The global health crisis has occurred since the Covid-19 outbreak shocked the world for about 1.5 years.
Partial and complete lockdown practiced in some countries and/or areas within a country are
consequences that limit most of our regular activities. In particular to livestock-related fields, this
pandemic also creates new challenges in many aspects such as food supply chain, feed availability,
workers hygiene in the processing plant and foodservice, etc. At the same time, the supply of livestock
and animal-based food must still be supplied every day, whatever will be. As part of our academic duty,
it is our responsibility also to provide preference strategies in facing many challenges on animal
production and agroecotechnology as fit with our conference theme this year. ICAPFS is the right place
for us to share the latest research, viewpoints, progress, critical issues, programs, and policies to provide
practical options to respond to such challenges.

The conference is the second time we present ICAPFS after the achievement of 1st ICAPFS in 2018.
Unlike what we conducted four years ago, the forum is transformed offline to an online presence today.
Since the covid-19 pandemic spread out to almost all world countries started last 2019, many things
changed our daily activities. Somehow, the acceleration of digital technology cannot limit our academic
efforts to spread the latest progress in animal science.

The 2" International Conference on Animal Production for Food Sustainability (ICAPFS) 2021. The
theme of our conference “The future challenges and strategies on animal production and
agroecotechnology.” We are proud to announce that this conference is held jointly organized by the
Faculty of Animal Science, Universitas Andalas, and the Faculty of Animal Husbandry, Universitas
Udayana. We are very grateful to partnership supports of Universitas Nusa Cendana, Universitas
Mulawarman, Universitas Hasanuddin, Universitas Halulaleo, and Universitas Musamus Merauke to
make the conference getting bigger and better. The 2" ICAPFS 2021 is primary schedule to be held in
offline at Universitas Udayana, Bali, Indonesia on October 14" 2020, many works were done and many
participants showed their willingness to participate 2" ICAPFS, but due to the increasing number of
Covid-19 cases, the committee decided to held in online via zoom meeting at Universitas Andalas, West
Sumatera, Indonesia on June, 16", 2021.

This conference is joined by not less than 170’s participants in over seven countries from Japan,
Netherland, Taiwan, Nigeria, Malaysia, and Timor Leste. With Directorate General of Livestock and
Animal Health Services, Ministry of Agriculture, Indonesia as keynote speakers and seven invited
speakers; Prof Yimin Cai-Japan (National Institute of Livestock and Grassiand Science Nasushiobora,
Tsubaka), Prof. Nurul Huda from University Malaysia Sabah, Prof. Asdi Agustar from Universitas
Andalas, Indonesia, Dr. Frederick Adzitey from University for Development Studies Tamala, Ghana,
Prof. Lellah Rahim from Universitas Hasanuddin,Indonesia and Prof. H (Henk) Hogaveen from
Wageningen University and Research, the Netherland and Prof. Nicholas Lopes-Villalobos from
Massey University, New Zealand. Continued with parallel sessions, the conference will be divided into
15 parallel sessions of oral presentation. In parallel sessions featuring 10-12 presenters, with a time
duration 10-15 mins including Q&A, covers the fields of animal production, nutrition and feed, food
science and technology and socio economics.

More than 160 full papers were submitted to 2" ICAPFS 2021. After a pre-review on originality and
language, peer review process was arranged by Editorial Committee and 84 manuscript were selected
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for publication in IOP Conference Series: Earth and Environmental Science (EES). The Editorial Board
was led by Prof. Yetti Marlida and Reviewer Prof. Nurul Huda, Prof. Jimin Cai, Prof. Lellah Rahim, Dr.
Budi Rahayu Tanama Putri, Dr. Frederick Adzitey, Dr. Indri Juliyarsi, Dr. Sri Melia and Ade Sukma,
Ph.D. We believe those selected 84 papers will provide in the field animal production, nutrition and
feed, food science and technology and socio economics.

On behalf of the Conference Committee, we thanks to keynote speaker, invite speakers, presenters and
participants, and all authors for contributions to 2" ICAPFS 2021, as well as all the colleagues from
IOP Publisher for support toward publication to Conference Proceedings.

2" ICAPFS Organizing Committee

Below is the gallery and live streaming in Udayana TV

[Siaran Langsung] 2nd ICAPFS 2021

] 2nd ICAPFS 2021
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The correlation between ectoparasite infestation and total
Vibrio parahaemolyticus bacteria in Pacific white shrimp
(Litopenaeus vannamei) in Super Intensive Ponds

Amalisa!, Gunanti Mahasri>", and Kismiyati’

! Master Student of Fisheries Science, Faculty of Fisheries and Marine, Universitas
Airlangga, Surabaya, East Java, 60115 Indonesia

2 Department of Aquaculture, Faculty of Fisheries and Marine, Universitas Airlangga,
Surabaya, East Java, 60115 Indonesia

*Corresponding author email: mahasritot@gmail.com

Abstract. This study aimed to determine the type, intensity, degree of ectoparasite infestation
and its correlation to the total V. parahaemolyticus bacteria in super-intensive pacific white
shrimp culture. In this study, sampling was carried out in 3 super-intensive pacific white shrimp
pond areas spread out in East Java, namely Bangil, Tuban, and Lamongan with 50 shrimps
(PL30-PL 40). The obtained data underwent regression and correlation analysis. Based on the
results, there were three types of ectoparasites, namely Zoothamnium sp., Epistylis sp. and
Vorticella sp. High ectoparasite intensity was found in pacific white shrimp from Lamongan and
Tuban ponds, namely 76 and 55 individuals/shrimp, respectively, showing the heavy infestation.
High total V. parahaemolyticus bacteria was found in Tuban (1.16 x 105 CFU/gr) and Lamongan
(1.16 x 10° CFU / gr) ponds. Based on the results, the coefficient value was R = 0.807 showing
positive correlation of V. parahaemolyticus with the increasing parasite intensity and low oxygen
levels.

1. Introduction

Pacific white shrimp (Litopenaeus vannamei) is one of the potential crustacean species to be developed
to industrialize the aquaculture sector around the world [1]. Pacific white shrimp is one of the highest
economic value commodities and is most widely cultivated by contributing more than 70% of shrimp
production worldwide [2]. A report from the Food and Agriculture Organization (FAQO) states that the
increase in consumption of Pacific white shrimp has an impact on world shrimp production. Based on
data from the Badan Pusat Statistik (BPS) processed by the Directorate General of PDS-KKP, shrimp
production in Indonesia in early 2019 was able to generate USD 1462.09 million or around 46.87% of
the total Indonesian fishery product exports.

However, the development of uncontrolled cultivation system can increase shrimp disease by
pathogenic bacteria and viruses [3—5]. The super-intensive system (£150 fish / m? density) with a high
level of feed consumption can increase particulate organic matter and microorganism population [6].
Uncontrolled microorganism population can take up an abundance of oxygen in the water to maintain
metabolic activity during the breakdown of organic matter [7]. Decreased dissolved oxygen can cause
aquatic animals to be in hypoxic or even anoxic conditions due to organism respiration and
decomposition of food waste and feces ultimately impacting oxygen competition between shrimp and
microorganisms [8].

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
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The aquaculture pond intensification increases the accumulation of organic matter, competition for
feed, oxygen, and a place to live which ultimately decreasing shrimp immunity and survival rates [9].
Therefore, this can cause pacific white shrimp cultivation failure due to Vibriosis [10]. Vibriosis is
caused by bacteria from the genus Vibrio and is the main bacteria causing disease in shrimp [11].
Vibriosis in shrimp can occur suddenly and spread rapidly over a few days to 2 weeks [12]. Previous
studies showed that Vibrio parahaemolyticus causes mass death in young to juvenile shrimp [13].
Similar incident also occurred in shrimp ponds in Thailand lossing approximately 26 million dollars in
2015 due to Acute hepatopancreatic necrosis disease (AHPND) or Early Mortality Syndrome (EMS)
caused by the pathogenic organism V.parahaemolyticus [14].

Apart from vibriosis, poor water quality is an ideal condition causing disease such as parasites in
aquatic animals [15]. The high ectoparasite number on pacific white shrimp in super-intensive culture
system are Zoothamnium, Epistylis, and Vorticella. These parasites prefer a low oxygen content
cultivation environment (<3 ppm) with a high organic matter accumulation [16].

This study was conducted in super intensive pacific white shrimp ponds in 3 cities namely Bangil,
Tuban, and Lamongan, East Java. The locations were determined due to the incidence of ectoparasite
infestation and their position as Pacific white shrimp cultivation center area in East Java Province [17].
Based on the description above, this study aimed to determine the correlation between ectoparasite
infestation intensity and total V.parahaemolyticus bacteria in pacific white shrimp cultivated in super-
intensive ponds. This study is expected to be an informative reference regarding environmental health
management for aquaculture, especially for shrimp cultivators, related fisheries practitioners, and the
marine and fisheries office, especially in East Java.

2. Materials and methods

2.1 Materials

The equipments used for water quality measurement were plastic tub, anco, pH pen, thermometer, DO
meter, refractometer, and ammonia test kit. The tools used for ectoparasite examination of pacific white
shrimp were sectio, scalpel, binocular microscope, object-glass, cover glass, pipette, label paper, tissue,
camera, and stationery. The material used in this study was pacific white shrimp with PL-30 to PL-40
post larva age. The materials used for identification of Vibrio bacteria with Total Plate Count (TPC)
were distilled water, Plate Count Agar (SigmaAldrich,USA), Trypticase Soy Agar (TSA)
(SigmaAldrich,USA), 2.5% NaCl (SigmaAldrich, USA), Tryptic Soy Broth (TSB) (SigmaAldrich,
USA), Thiosulfate-citrate-bile salts- media sucrose agar (TCBS) (SigmaAldrich, USA), and 70%
alcohol.

2.2. Method

Sampling was carried out in three (3) locations of pacific white shrimp cultivation centers, namely
Bangil, Tuban, and Lamongan, East Java. Sampling was carried out at several points in the pond
randomly on 50 shrimps with 2 replications.

Ectoparasite examination of shrimp was carried out using the native method on the swimmerets,
walking legs, tails, and gills. The target part was placed on the glass object, added with little
physiological NaCl, then covered with a glass cover. The sample was observed using a microscope of
100x and 400x magnification [17].

The parameters observed were 1) ectoparasite identification, 2) ectoparasite infestation degree
determination, 3) ectoparasite intensity calculation, 4) V. parahaemolyticus Total Plate Count (TPC)
calculation and 5) water quality examination including dissolved oxygen (DO), ammonia levels,
temperature, pH, salinity, nitrates, and nitrites.

Infestation degree describes the severity caused by ectoparasite infestation. The infestation degree
can be divided into 3 categories, namely 1) mild (5-25 zooids), 2) moderate (26-50), and 3) heavy (> 50
zooids) [16] based on Dyer [18] (Table 1).

Table 1. Parasite infestation category.
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Intensity Category
<1 Very Mild
1-5 Mild
6-55 Moderate
51-100 Heavy
>100 Awful
>1,000 Super infestation

The ectoparasite infestation (individual/shrimp) refers to the following formula:

Zparasite found (1)

Intensity = Yinfested shrimp

The TPC testing process used Plate Count Agar (PCA) as a medium for planting 1 gram of thawed
sample into a Petri dish for later incubation. The bacterial morphology observation was carried out using
the gram stain technique under a microscope with 1,000x magnification. Furthermore, V.
parahaemolyticus colonies can be seen based on the appearance of “green or turquoise” color on the
TCBS agar medium as a “selective medium” [19].

Water quality were measured and analyzed based on dissolved oxygen with a DO meter, temperature
with a thermometer, salinity with a refractometer, acidity level (pH) with a pH meter, and ammonia
levels with an ammonia test kit.

2.3. Data analysis

The water quality measurement was presented in table form. The data obtained were processed using
Analysis of Variance (ANOVA) (SPSS 23.0, IBM USA). The relationship between parameters were
analyzed using regression and correlation analysis. The coefficient (R) approaches 1 meaning higher
relationship.

3. Result and discussion

3.1 Ectoparasites

Ectoparasites found were Zoothamnium, Vorticella, and Epistylis mild, moderate, and severe infestation
degree, respectively. These ectoparasites were found in the walking legs, swimmerets, tail, and gills of
pacific white shrimp. The identifying process refers to Lynn in Mahasri et al. [20]. In this study,
Zoothamnium has an oval shape and colonies, whitish color, and branched. Vorticella is ciliated,
unbranched, solitary, and bell-like. Epistylis resembles Vorticella but colonized. These ectoparasites
also have cilia for moving, but the non-contractile branches [12].

3.2 Infestation degree and ectoparasite intensity

The infestation degree shows the number of parasites infesting Pacific white shrimp [15]. Based on
Table 2, it can be seen that ectoparasite infestations in Bangil ponds were in the "moderate" and "mild"
categories. On 50 samples examined, the intensity values were 39 (moderate infestation) and 6 (mild
infestation). Meanwhile, in Lamongan ponds, the infestation was "moderate" and "heavy" with intensity
values of 27 and 76 respectively. Meanwhile, the highest infestation degree was found in the Tuban
ponds with the intensity values of "low" (8) and "heavy” (55). Heavy or mild intensity and degree of
ectoparasite infestation are closely related to stocking density and organic matter in the waters. The high
stocking density can increase the disease spread due to lesions/wounds of shrimp body to spread
horizontally.

Table 2. Results of ectoparasite examination, intensity, and infestation degree.
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Location N samples Result Intensity (Individual Infestation
/shrimp) degree

Pond 1 50 Positive : Zoothamnium, 39 Moderate
Epistylis & Vorticella

Pond 2 50 Positive : Zoothamnium, 6 Mild
Epistylis & Vorticella

Pond 3 50 Positive : Zoothamnium, 27 Moderate
Epistylis & Vorticella

Pond 4 50 Positive : Zoothamnium, 76 Heavy
Epistylis & Vorticella

Pond 5 50 Positive: Zoothamnium, 8 Mild
Epistylis & Vorticella

Pond 6 50 Positive: Zoothamnium, 55 Heavy

Epistylis & Vorticella

3.3 Total Plate Counts (TPC)

The V.parahaemolyticus examination results are presented in Table 3 showing the total bacteria of
Pacific white shrimp. Based on the TPC calculation, the highest number of V. parahaemolyticus was
found in Lamongan and Tuban Regencies, namely 1.16 x 105 CFU/gr. In these ponds, the high
ectoparasite intensity, the heavy infestation degree, and the low dissolved oxygen (DO) were found.
Meanwhile, V. parahaemolyticus from Bangil pond was lower than the two regencies, namely 1.3 x 104
CFU / gr and 0.38 x 10° CFU/gr. The examination results are shown in Tables 2 and 3.

Table 3. Abundance of Vibrio parahaemolyticus.

Location N samples Result TPC
(CFU/gr)
Pond 1 6 Negative V. parahaemolyticus 1.3x 10*
Pond 2 6 Negative V. parahaemolyticus 0.38 x 103
Pond 3 6 Negative V. parahaemolyticus 1.3 x 10*
Pond 4 6 Positive V. parahaemolyticus 1.16 x 10°
Pond 5 6 Negative V. parahaemolyticus 0.3x10°
Pond 6 6 Positive V. parahaemolyticus 1.16 x 10°

High amount of feed increases particulate organic matter and ammonia levels which tend to be toxic
in aquaculture waters. In addition, the organic matter decomposition from requires oxygen, so that the
continuous addition of organic material can decrease dissolved oxygen in the ponds. This is very
dangerous because oxygen is the main requirement for metabolism, supporting growth, and forming an
immune system for pacific white shrimp. Therefore, feed management is suggested to control this
situation as in line with a report from Jayanthi [6] that the decreasing water condition can cause
physiological stress and reduce shrimp immunity to disease attacks.

3.4 Water quality

Based on the water quality measurement (Table 4) in Bangil, Lamongan, and Tuban, there were several
water parameters below standard, especially dissolved oxygen (DO) levels. The lowest oxygen levels
were found in Lamongan and Tuban ponds with < 4 ppm oxygen level, while Bangil pond had ideal
condition.

Table 4. Water quality in super intensive pacific white shrimp ponds in East Java.
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Ponds DO (mg/L) Temperature pH  Salinity Nitrate Nitrite Ammonia

(°C) (pPY) (mg/L) (mg/L) (mg/L)
1 4.2 29 75 17 15 0.3 0.5
2 4.1 29 7.2 17 10 0.5 0.5
3 4.2 285 7 17 15 0.2 0.5
4 3.8 29 6.8 19 20 1.0 12
5 4.0 285 75 17 15 0.5 0.5
6 3.7 29 6.8 18 20 12 1.0

Dissolved oxygen (DO) is a very important parameter of water quality due to its relation to the
survival, health, and growth rate of pacific white shrimp [8]. The minimum oxygen solubility to support
shrimp life is around 4—8 ppm.

3.5 Regression analysis
Based on the regression and correlation analysis, a strong relationship was found between the infestation
degree and the total V. parahaemolyticus with R correlation coefficient value of 0.807 (Figure 1).

601

40+ o

Infestation rate

T T T T T T
20000 40000 60000 80000 100000 120000

Vibrio abundance
Figure 1. Regression curve of ectoparasite infestation level with V. parahaemolyticus abundance.

The maximum limit of Vibrio bacteria in shrimp ponds is around 10* CFU / ml [21]. The total
bacteria of Tuban and Lamongan ponds (10° CFU/gr) was higher than Bangil ponds (10* CFU / gr).
There was a relevant relationship between high intensity and infestation degree, low dissolved oxygen,
and high Vibrio bacteria. This relationship was strengthened by the results of regression and correlation
analysis. The higher the ectoparasite infestation, the higher the potential to increase Vibrio triggering
vibriosis disease. Vibriosis disease can have a serious impact, especially the productivity level. The
vibriosis varies according to attack intensity, shrimp resistance, and rearing water. Understanding the
biological characteristics of shrimp, the amount and frequency of effective feeding need to be performed
so that the shrimp can be utilized properly. In addition, it can be important so as not to add to the pile of
organic matter which actually worsens the condition of pond waters by implementing this system.

4. Conclusion

The ectoparasites found in Pacific white shrimp, Litopenaeus vannamei with a super intensive system
were Zoothamnium, Epistylis, and Vorticella with the infestation degree respectively mild to moderate
in Bangil, Tuban, and Lamongan. Regression and correlation analysis showed close relationship
between the ectoparasite infestation degree with the abundance of V. parahaemolyticus and the decrease
of dissolved oxygen (DO). The authors recommended to maintain the quality of pond waters, to control
the feed frequency, and disease management to maintain productivity. Further studies on the abundance
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of plankton (Phyto / Zooplankton) are needed because it is closely related to the occurrence of toxic
algae blooming in aquaculture waters.
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