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The aim of the study was to identify vibrio disease in Eucheuma
Received : 2021-05-21 cottonii samples which had the characteristics of ice-ice disease,
Accepted : 2021-06-23 namely the thallus was whitish and broken. The research was
conducted at two locations in Lombok, namely in Ekas Bay and in
the waters of Buwun Mas Village. The samples were identified as
vibrio bacteria at the Sekotong Marine Aquaculture Center using
biochemical methods. The results showed that vibrio bacteria
were associated with ice-ice disease in the observed seaweeds.
The types of vibrio bacteria that cause ice-ice disease in samples
in Ekas Bay and Buwun Mas are Vibrio parahaemolyticus, Vibrio
alginolyticus, and Vibrio damsela.
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INTRODUCTION

Seaweed is a fishery commodity that has important economic value. The export value
of seaweed in 2017 was 192,000 tons of the total export of fishery commodities of 382,000
tons. Meanwhile, the export value of seaweed is 205 million USD (Ministry of Marine Affairs
and Fisheries, 2018). According to Widiastuti (2004) in Bhernama (2019), Indonesia is known
as a producer of seaweed with good quality in the world. Seaweed can be used as industrial
raw materials, cosmetics, ice cream, and medicine.

One of the types of seaweed that is widely cultivated and has important economic value
is Eucheuma cottonii or also known as Kappaphycus alvarezii (Setyowati et al., 2017).

West Nusa Tenggara (NTB) is one of the provinces with potential for seaweed
cultivation. Land for seaweed cultivation has only been utilized for 13,672, ha of the total
potential area for seaweed cultivation of 28,490 ha (Department of Marine Affairs and
Fisheries of NTB Province, 2015).

One of the obstacles in seaweed cultivation is caused by disease attacks (Setyowati et
al, 2017). Research by Largo (2002) explains that ice-ice disease in seaweed is caused by one
of the bacteria Vibrio sp. Diseases caused by the bacteria Vibrio sp. called vibriosis (Setyowati,
2018). Types of vibrio that can cause vibriosis include Vibrio alginolyticus, V. anguillarum, and
V. vulnificus. Therefore, identification of vibrio disease that attacks seaweed needs to be done.

METHODOLOGY

The research was carried out by taking samples of Eucheuma cottonii seaweed in the
waters of Ekas Bay (East Lombok) and Buwun Mas Village (West Lombok). The tools needed
include a cool box, DO meter, refractrometer, digital camera. While the materials used include
Eucheuma cottonii type seaweed, ice cubes, plastic, TCBS media.
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Seaweed Sampling Process

Seaweed samples were taken randomly in Ekas Bay (East Lombok) and the waters of
Buwun Mas Village (West Lombok). Samples are put in plastic and labeled. The sample is put
into a cool box that has been given ice cubes so that the seaweed sample remains fresh during
the transportation process.

Vibrio Identification

Vibrio identification was carried out at the Sekotong Marine Cultivation Fisheries
Center. Eucheuma cottonii samples used for identification of vibrio bacteria are those with a
white thallus tip. Bacterial culture of Eucheuma cottonii samples was carried out using a
selective medium for Vibrio, namely TCBS. Identification of bacteria using biochemical tests.
The biochemical test was carried out according to the method carried out by Bergey and Holt
(1994).

RESULT

Figure 1. The Tip of the Seaweed Thallur Turns White from Ice-Ice Disease

Seaweed affected by ice-ice disease showed the characteristics of the tip of the thallus
being whitish, then the thallus was broken. This is in accordance with the opinion of Lundsor
(2002) in Fitrian (2015) that the thallus affected by ice-ice has a pale white and broken thallus
characteristic. Table of results of Bacterial Analysis of Vibrio sp. on Seaweed are presented in
Table 1. While the results of the analysis of the quality of seaweed cultured water are
presented in Table 2.

Table 1. Results of Bacterial Analysis of Vibrio sp. on Seaweed

No. Sample Origin Types of Seaweed Vibrio Test Results

1 Ekas Eucheuma striatum Vibrio alginolytticus, Vibrio
parahaemolitycus

2 Buwun Mas Eucheuma cottoni Vibrio parahaemolyticus, Vibrio

alginolyticus, Vibrio damsela

Table 2. Analysis of Seaweed Cultivation Water Quality

Location Water Quality Parameters
Salinity (ppt) DO (ppm) NH3/NH4 PO4 (mg/L)
(mg/L)
Teluk Ekas 38 9 0 0,03
Desa Buwun Mas 32 7 0,25 0,1
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DISCUSSION

75% of Vibrio parahaemolyticus was found in seaweed which indicated ice-ice disease.
In the Ekas Bay sample, this type of vibrio was found in all samples indicated to have been
exposed to ice-ice. However, this type of vibrio was found to attack 50% of the samples
indicated to be exposed to ice-ice. Meanwhile, Vibrio alginolyticus was found to attack 100%
of seaweeds indicated by ice-ice both in Ekas Bay and Buwun Mas. This type of vibrio was also
found in Fitrian's (2015) study which observed ice-ice disease on seaweed in Southeast
Maluku. Vibrio damsiela was only found in 50% of samples in Buwun Mas. According to Ling-
Song (1993), Vibrio damsiela can cause death in shrimp in Taiwan. The results of the research
at Buwun Mas showed that this type of vibrio can cause ice-ice disease in Eucheuma cottonii
seaweed.

According to Largo et al. (1999) in Tisera and Naguit (2009), bacterial attacks include
Vibrio sp. can trigger ice-ice disease. Largo (2002) also stated that one of the causes of ice-ice
disease in Kappaphycus/Eucheuma seaweed is Vibrio sp. Ice-ice disease according to Largo
(2002) not only interferes with the growth and appearance of seaweed, but can also reduce
the quality of carrageenan from seaweed by producing hydrolytic enzymes. Besides being
caused by Vibrio bacteria, ice-ice disease is also caused by environmental factors/water
quality (salinity, light intensity, temperature, nutrients).

Seaweed is cultivated in Ekas Bay using the longline method. According to SNI
7673.2.2011 (BSN 2011), the water quality standard for the longline method of Eucheuma
cottoni seaweed cultivation is 28-33 ppt. According to Atmanisa et al. (2020), Eucheuma
cottoni is one of the stenohaline seaweeds, high salinity fluctuations can affect the seaweed
osmoregulation process. The results showed that the salinity in Ekas Bay exceeds the SNI
standard, so that it can cause seaweed to be susceptible to disease.

Meanwhile, in Buwun Mas Village, Eucheuma cottonii is maintained using the base/off-
bottom peg method. According to SNI 7673.1:2011 (BSN 2011), the salinity standard for the
cultivation of Eucheuma cottoni with the off-bottom method is about 28-34 ppt. For salinity
in Buwun Mas Village, it still meets the requirements for seaweed cultivation because it is still
within the allowed range, which is 32 ppt.

The dissolved oxygen content in Eucheuma cottoni cultivation in Ekas Bay is 9 mg/L.
While the dissolved oxygen content obtained from observations in Buwun Mas Village is 7
mg/L. According to Sutamihardja (1978) in Atmanita et al. (2020), the normal oxygen content
at sea level is 5.7-8.5 mg/I. The oxygen content in the waters of Buwun Mas Village is still in
normal condition. Meanwhile, the oxygen content in the waters of Ekas Bay exceeds normal,
but is only 0.5 mg/L different from the threshold for dissolved oxygen content at sea level.

The content of phosphate (PO4) in the waters of Ekas Bay is 0.03 mg/L, while in the
waters of Buwun Mas it is 0.1 mg/L. According to Atmanita et al. (2020), the concentration of
phosphate required for algae growth is 0.018-0.090 mg/L. Meanwhile, the highest limit for
phosphate is 8.9-17.8 mg/L if nitrogen is in the form of nitrate. Therefore, the phosphate
content in Ekas Bay and Buwun Mas waters is still in normal condition to support seaweed
growth.

CONCLUSION

The results of the identification of vibrio in the sample of Eucheuma cottonii showed
that vibrio bacteria were associated with ice-ice disease in seaweed. The types of vibrio
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bacteria that cause ice-ice disease in samples in Ekas Bay and Buwun Mas are Vibrio
parahaemolyticus, Vibrio alginolyticus, and Vibrio damsela.
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