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MESSAGE FROM DIRECTOR OF  

TUAL STATE FISHERIES POLYTECHNIC 

On behalf of Tual State Fisheries Polytechnic, I am thanking all scientists and delegations to 

attend the 2015 MSFT The 1st International Conference in Langgur, Southeast Maluku, 

Indonesia.  

Communities on small islands are generally isolated from many scientific and technological 

advances, which often results in the non-sustainable use of marine resources and low economic 

growth. This international conference was initiated to serve as a platform for the information 

exchange of research results from various fields of marine science and fisheries technology, 

including relevant socioeconomic and business disciplines, as well as the sharing of practical 

experiences in the utilization and management of the marine resources of small islands on an 

on-going basis. 

I am honored that the conference opened by Maluku Provincial Governor Ir. Said Assagaff. 

With over 40 National and International speakers from, Australia, United States of America, 

Sweden, Denmark, Malaysia, German and France and Indonesia. The conference also as bridge 

for small islands like Southeast Maluku and Maluku in particular and Indonesia in general to 

the world in order to enforcing and improving sustainable development with applied marine 

science and fisheries technology. 

The first MSFT covers a broad range of topics related to applied marine science and fisheries 

technology, from monetizing marine resources, latest technology on improving aquaculture, 

density on coral reef related to sustainable of marine resources to the practical solution on 

increasing the welfare of small islands communities.  

I hope these Proceedings will furnish the scientists of the world with an excellent reference 

book. I trust also that this will be an impetus to stimulate further study and research in all these 

areas. 

 

 

Eugenius Alfred Renjaan 
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PREFACE 

From August 18-21, 2015 Tual State Fisheries Polytechnic was pleased to host The First 

biannual “International Conference On Applied Marine Science and Fisheries Technology 

(MSFT) 2015” with main theme “Enforcing Sustainable Development of Marine Resources of 

Small Island”. MSFT 2015 was held in Langgur, Kei Islands, Southeast Maluku Regency, 

Indonesia. 

The Organizing Committee was pleased to note that the event gained significant interest, With 

over 40 National and International speakers from, Australia, United States of America, 

Sweden, Denmark, Malaysia, German and France and Indonesia from 22 institutions around te 

world  as well as 31 oral presenters 18 poster presentations during 4 panel sessions. 

The conference hosted six keynote presentations. Dr. Zainal Arifin (Indoneisia)  “Potential of 

Marine Pollution from Oil and Gas Industries in Eastern Indonesia and Its Prevention Efforts”, 

Prof. Les Christidis (Australia) presented “Incorporating diversity in aquaculture approaches 

as a way of future proofing the sustainable development of marine resources of small  islands”, 

Prof. Laszlo Szekely, MD, PhD (Sweden) presented “Do we need thousand new anti-cancer 

drugs and can we find them in the sea?”, Assoc.Prof. Fil.Dr Tomas Cedhagen (Denmark) 

presented “Environmental Monitoring Through next-generation sequence Metabarcoding: 

Assessing The Impact of Fish Farming on bentchic macro and meiofauna communities”, Prof. 

Hans Glise, MD, PhD (Sweden) presented “Monetizing Marine Biodiversity for Economic 

Development in a Sustainable way” and Dr. Andreas Kunzmann (Germany) presented 

“Improving Seaweed Farmers Livelihoods Through Integrated Multitrophic Aquaculture 

(IMTA) and High Quality Seaweed Processing” 

We wish to express our gratutide to sponsors that generously assisted the work of MSFT 2015, 

Bank Mandiri, Bank Modern and Bank BRI. The organizing committee was delighted with the 

success of the conference, and wishes to note that the conference would not have occurred 

without the efforts of the many members of the committee, who gave generously of their time.  

Finally, editors have worked hard to review and edited all papers of MSFT Proceeding and we 

apologize if there are still any shortcoming and it will be our valuable evaluation for better 

work in coming years. 

 

We thank all authors and participants for their contributions. 

 

 

Chairman, Co Chairman, Program Chair 
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POTENTIAL OF MARINE POLLUTION FROM OIL AND GAS INDUSTRIES IN 

EASTERN INDONESIA AND ITS PREVENTION EFFORTS 

Zainal Arifin1, Mohammad Romli2, Andreas Kunzman3 
1Research Center for Oceanography, Indonesian Institute of Sciences (LIPI) 

2Research and Development Centre for Oil and Gas ‘LEMIGAS’ 3ZMT Berlin 

Email: zain003@lipi.go.id 

ABSTRACT 

Indonesia is a maritime country rich in natural resources both living and non-living resources.  

In contrast to living resources, non-living resources (minerals, oil and gas) in offshore 

environment has not yet fully utilized especially in eastern Indonesia.  However, with the 

current maritime government policy and the increasing energy demand in the next 20 years, 

exploitation of offshore of oil and gas energy will become one of choices.  The objective of our 

presentation is two folds, firstly, to describe potency of non-living marine resources (oil and 

gas) in eastern Indonesia; secondly, understanding potential impact of oil and gas industries on 

marine environment, and provide guideline to prevent environmental disasters. Off-shore 

explorations have been going on in frontier and deep-sea areas in the last few years.  Recently, 

there are more than 24 oil/gas basins that are potentially to be developed among others, Timor 

Sea, Ceram and Bintuni. The potential impact of oil and gas operations to marine environment 

will be high due to the region of eastern Indonesia is the centre of marine biodiversity, and the 

region dedicates as a national food source (lumbung ikan).  Hence, exploitation of oil/gas 

resources needs sustainable efforts that will benefit not only to the need of national energy 

security, but also to the naturalness of marine ecosystems.   
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INCORPORATING DIVERSITY IN AQUACULTURE APPROACHES AS A WAY 

OF FUTURE PROOFING THE SUSTAINABLE DEVELOPMENT OF MARINE 

RESOURCES OF SMALL ISLANDS 

 Les Christidis 

National Marine Science Centre, Southern Cross University, Coffs Harbour, Australia 

Email: les.christdis@scu.edu.au 

ABSTRACT 

Aquaculture provides a number of opportunities to small island communities including: 

providing a source of sustainable protein; improving the environment through re-stocking of 

fish and invertebrates; and generating income through the export of high-value products. All 

three are important and ideally should form part of a multi-faceted approach. While each of 

these has its own specific challenges, the export of high-value products is most vulnerable to 

external drivers such as changing market demands. This is particularly challenging for small 

islands with limited capacity and resources to adapt quickly to such changes. Consequently, it 

is important that diverse approaches are applied when developing export industries to cope 

with shifting demands and interests. Keeping up with technological advances is also a 

challenge for remote communities. A “Hub and Spoke” approach provides a viable option for 

small island communities to benefit from the technological advances in a cost effective and 

efficient way. This involves the development of a regional Hub where high technology is 

centered, such as hatcheries. The Hub then provides technical advice, resources (e.g. eggs and 

hatchlings) and support for the aquaculture activities of nearby islands and communities 

(Spokes). In this way technological expertise and advancement is geared towards regional 

specific needs, challenges and opportunities.   
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DO WE NEED THOUSAND NEW ANTI-CANCER DRUGS AND CAN WE FIND 

THEM IN THE SEA? 

Laszlo Szekely 

Professor, Karolinska Institutet, Stockholm, Sweden 

Email: Laszlo.Szekely@ki.se  

ABSTRACT 

The recent revolution in genome science revealed a bewildering complexity of various 

mutations in human cancer.  It firmly established that any human cancer is ridden by thousands 

of new genetic changes. In other words every human cancer is unique, that demands 

individually adopted treatment strategies.  This strategy will require a thousand new anti-cancer 

drugs. Considering that the current cost of the development of any new anti cancer drug is well 

in excess of a billion dollar, this ambition requires completely new approaches in the drug 

discovery process. We have created new automated diagnostic systems that are able to 

determine the sensitivity of live human cancer biopsy samples against a very large array of 

anti-cancer drugs and drug candidates. This system is also well suited for drug discovery and 

subsequent patient pre-selection for clinical trials. We have also established a so called “upside 

down” drug discovery workflow that can rapidly evaluate natural products and even crude 

extracts for future potential clinical applicability. Our drug discovery workflow, in combination 

with an environmentally friendly marine sampling strategy allows us to explore new sources 

of marine drugs. Spatially restricted, highly diverse biological communities, such as coral reefs 

often employ advanced collections of low molecular weight chemical inhibitors and repellents 

to fight off phylogenetically diverse competing species. These biological agents are often 

highly targeted against various evolutionally conserved cellular machineries that are associated 

with cell growth and proliferation, thus excellent anti-cancer drug candidates. In collaboration 

with Pattimura University in Ambon, Indonesia we intend to provide these new technologies 

to assist the discovery of new generation anti-cancer drugs, by Indonesian scientists, for the 

benefits of the rest of the world. 
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ENVIRONMENTAL MONITORING THROUGH NEXT-GENERATION 

SEQUENCE METABARCODING: ASSESSING THE IMPACT OF FISH FARMING  

ON BENTCHIC MACRO AND MACROFAUNA COMMUNITIY 

Tomas Cedhagen 

Assoc.Prof. Fil. Dr. Tomas Cedhagen – Aahaus University  

Department Bioscience, Section of Aquatic Biology,  Denmark 

Email: cedhagen@bios.au.dk  

ABSTRACT 

In order to export aquaculture to many countries is it a requirement to get a certification. The 

way to get a certificate is to make environmental assessment showing that the aquaculture has 

only minor environmental impact. Traditionally, such environmental is done by sampling and 

evaluating benthic macrofauna. This is, however, a bottleneck for aquaculture industry as it is 

difficult, expensive, last very long time, etc. The solution is to use molecular methods for 

monitoring as it is faster, cheaper, can be standardized, automatized and utilized the entire 

biodiversity and not only macrofauna (muc more information from same sampling).   
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MONETIZING MARINE BIODIVERSITY FOR ECONOMIC DEVELOPMENT IN A 

SUSTAINABLE WAY 

1Niclas Adler and 2Hans Glise 
1Babson Global Professor of Entrepreneurship Practice, Babson College, Boston, USA 

President, Indonesia International Institute for Lifesciences, i3L. 2The vice-president of research of i3L. 

Email: niclas.adler@jibs.hj.se  

ABSTRACT 

Indonesia has the world’s most interesting marine biodiversity, presently threatened by 

economic development and modernization of Indonesian country-side. By leveraging the 

marine biodiversity in the economic development the marine biodiversity will be given an 

economic value securing the needed efforts to sustain and further develop these unique assets. 

These untapped resources could be leveraged through new initiatives as the recently introduce 

decoregion projects in Lombok and Sumbawa where a new legislation is introduced enabling 

investments and partnerships developing the unique environments for ecofriendly tourist 

activity, including  medical tourism, for exploring marine biodiversity use fullness for cancer, 

inflammatory and infectious diseases and for exploring nutrional opportunities. The talk will 

focus on exploring how the Marine Biodiversity of Indonesia can be transformed into 

internationally connected and sustainable engines for economic development. 
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IMPROVING SEAWEED FARMERS LIVELIHOODS THROUGH  

INTEGRATED MULTI‐TROPHIC AQUACULTURE (IMTA) AND HIGH QUALITY 

SEAWEED PROCESSING 

Andreas Kunzmann1, Lisa Fajar Indriana2, Flower Msuya3 
1Leibniz Centre for Tropical Marine Ecology (ZMT), Bremen, Germany, 2Indonesian Institute for Sciences 

(LIPI), Lombok UPT, Indonesia, 3Institute of Marine Sciences (IMS), Zanzibar, Tanzania 

Email: akunzmann@zmt-bremen.de  

ABSTRACT 

Seaweed is important for Tanzania and Indonesia – both from a social, as well as from an 

ecological and economic point of view. There is a significant direct use of seaweed for human 

consumption, e.g. Nori (Porphyra spp.), but in volume, weight and dollars it is the colloids that 

count, carrageenan and agarose.Today we talk about 10–14 million tonnes/year worldwide wet 

weight production, (value about US$ 7 billion), mostly for industrial seaweed products. Farmed 

Kappaphycus (“cottonii”) and Eucheuma (“spinosum”) alone have a total market volume of 

140 000 tonnes per annum (>US$ 70 million). Of all this money, the average farmer gets only 

a tiny fraction. Some reasons are: transport effort for small amounts is to high, 

dealers/middleman take the lion share, inefficient production, lack of know-how, export of only 

raw material, local processing capabilities limited, unsuitable and only low grade processing, 

etc. Therefore, countrywide strategies are needed, including state-of-the-art monitoring, quality 

awareness and individual guidance for the producing and harvesting small and mini-

enterprises. Our research on co-culture approaches in Tanzania and Indonesia, showed clearly, 

that combining seaweed and sea cucumbers is beneficial for all involved parties. IMTA, once 

properly managed, accelerates growth without detrimental side effects. Economic results 

suggest that IMTA can increase profits and can reduce financial risks due to weather, disease 

and market fluctuations. However, farmers and farm managers, need a thorough education – 

involving the necessary background to understand the relationship between plant growth and 

environmental factors and possible ways to control these factors, including modern monitoring 

techniques and improvement of harvest methods. Local processing needs trained people. 

Expensive extraction methods should only be applied to algae, which contain superior colloids. 

Feedback loops allow adjustments “on-the-road”. This is also why we strongly recommend 

continuous “on-the-job-training” in order to get and keep high-quality personnel.  
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SEGARA ANAKAN LAGOON BIODIVERSITY FACING NATURAL AND HUMAN-

IMPACTED PRESSURE 

A.D. Syakti1,2, N.V.Hidayati1, Sugiharto3, E. Hilmi1, N. Andriani1, R. .  Harisam, 1 Hartoyo1, A.S. Siregar1 
1Fisheries and Marine Science Faculty, Jenderal Soedirman University 2Center for Maritim Biosciences Studies-

Institute for Research and Community Service, Jenderal Soedirman University 3Biology Faculty, 

 Jenderal Soedirman University 

Correspondent Author: agungsyakti@chemist.com  

 

ABSTRACT 

Segara Anakan is one of the last remaining mangrove/lagoon ecosystems on the Java islands 

which are considered as one hotspot of mangrove biodiversity in Indonesia. A purposive 

random sampling strategy has been used to figure out the current diversities of mangrove, 

fishes, benthos, phytoplankton and culturable of sedimentary marine bacteria. We observed 24 

true mangrove and 12 mangrove-associates. In sediment mangrove, we found 29 species from 

10 familles of gastropode and more than 10 group of microbial with Bacillilales and 

Actinomycetes as two main identified groups. From water column, we identified the presence 

of 30 fishes larvae species and 5 families of phytoplanktons with Chrysophyta as the most 

predominant. By reviewing some work conducted in Segara Anakan concerning natural and 

anthropogenic pressure, we believed such biodiversity hotspot might be impacted in the next 

future time.  

Keywords: biodiversity, segara anakan lagoon, mangrove, anthropogenic impact 
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ASSESSMENT OF PAYMENTS FOR ECOSYSTEM SERVICES (PES) FOR 

SEAGRASS ECOSYSTEM MANAGEMENT: A CASE STUDY KOTANIA BAY  

Mintje Wawo 

Pattimura University 

Correspondent Author: moniwawo@yahoo.com 

ABSTRACT 

This research aims to (1) identify seagrass ecosystem services, (2) Assessing the dynamics of 

utilization of seagrass communities (SES), (3) Estimate the value of seagrass resources, (4) 

Develop an incentive system based ecosystem services for sustainable management of seagrass 

ecosystemin Marine Nature Tourism Park of Kotania Bay Area, Western  Seram,  Maluku 

Province. Sampling sites were determined through PRA activity using “Community Mapping” 

approach that relates to resource uses on seagrass ecosystem by coastal communities.The  

quadrat transect method of 0.25 m2 for each plot was used to collect seagrass existence. The 

content of carbon in the sample of dry biomass of seagrass was analyzed in the laboratory using 

Walkley & Black method. The results  showed that total carbon stored was higher in both Osi 

and Burung island of Kotania bay  than other studied areas.   The total carbon stored in seven 

species of seagrasses and sediment in the waters of Kotania Bay were32856.09 Mg C,The 

economic value  of seagrass ecosystem services in the Kotania Bay which consists of 

provisioning service and regulating service has a value of IDR 29.900.203.958,-.PES system 

development absolutely need good cooperation among stakeholders according to approved 

agreement with considering livelihood, market and property right. 

Keywords : Payments for ecosystem services, Seagrass ecosystem, Carbon storage  
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AN ANALYSIS OF CORAL REEFS CONDITION IN AMBON ISLAND, MALUKU 

Gino Valentino Limmon 

Marine Science Center of Excellence, Pattimura University 

Correspondent Author: gino.limmon@gmail.com  

ABSTRACT 

Ambon bay used to have very beautiful, rich and healthy coral reef.  However, in time, with 

growing human population, exploitation has become more intensive and the methods used in 

some cases are very destructive. The result is serious damage to the reefs around the island. 

Most of the reefs around Ambon bay especially in inner bay have disappeared and replaced by 

mud. Coral cover, coral growth rate, number of species and environmental parameter such as 

suspended particulate matter (SPM), resuspended sediment, salinity, temperature, and water 

clarity were measured to determine the possible cause of  reef degradation.  The coverage of 

live corals in Ambon bay decreased significantly from 64.4% to 30%. The number of species 

also decrease significantly from 62 spp to 40 spp. Coral growth rates showed different trends 

from coral cover and number of species. There are no significant difference in coral growth 

rates. Average massive coral growth rate in Ambon bay is around 1.31 cm/year.  However, the 

average SPM value in Ambon bay also increase significantly from 11.2 mg L-1 to 46.66 mg L-

1. The results of environmental parameters measurement indicated that both sewage and 

sedimentation are the main stressors in Ambon bay. Therefore, a suitable environmental 

management strategy for this complex ecosystem must be formulated by scientists, government 

and community, to ensure a sustainable development of coral reefs in Ambon bay 

Keywords: Coral Reefs, Ambon Bay, Environmental Parameter 
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FINGERPRINT METHODS APPLICATIONS BASED ON ARTIFICIAL NEURAL 

NETWORK FOR CORAL LIFEFORM IDENTIFICATION AND 

QUANTIFICATION 

Jusron Ali Rahajaan1, Indra Jaya2, Totok Hestirianoto2 
1Tual State Fisheries Polytechnic Maluku, Indonesia 

2Faculty of Fisheries and Marine Science, IPB, Bogor, Indonesia 

Correspondent Author: rahajaanj@yahoo.com  

ABSTRACT 

Initially policeman uses fingerprint methods in quest former criminal, then expanded to other 

practical application. Artificial neural network (ANN) begins knowing at 1940th
, on basically 

human brain ability to process some information, With the pattern and Viewpoint never know 

before as baby and Children. The coral reef characteristics make it possible establishment the 

features according to specifically kind of species. Goal of this research to ANN testing forced 

analyze on based the fingerprint methods for coral pattern recognition to identify the life form 

based on the descriptors. Image can be able by photography towards coral life form from 

vertically with the point and range on determined. The analyzing begun at data, image pre-

processing, descriptors extraction, and then trained by ANN. We grouping 14 descriptors life 

form on two, that is geometrics and energetic. The results are numbers of the fingerprint coral 

life form descriptors as a whole scattered highly varied as element that represented, while 

circularity inclined one. The 30rd data set training can be identified the life form as a sub 

massive coral well at 92.86% the accuracy level.  

Keywords: Fingerprint, artificial neural network, coral reef, identification 
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COASTAL VULNERABILITY ASSESSMENT TO SEA LEVEL RISE IN INNER 

AMBON BAY 

Aditya B. C. Hutapea1, Ivonne M. Radjawane1, and Willem M. Tatipatta2 

1Oceanography Study Program, Faculty of Earth Science and Technology, Institut Teknologi Bandung, 
2Research Centre for Deep Sea, Indonesia Institute of Sciences 

Corresponding author: ivonne@fitb.itb.ac.id  

ABSTRACT 

As one of the country with the longest shoreline in the world, sea level rise has become a real 

threat for Indonesia. Small islands and coastal area are among the first area to be affected by 

the sea level rise, therefore vulnerability assessment has to be conducted to predict the future 

threat on those areas. Three locations surrounding the coastal area of Inner Ambon Bay was 

selected as the research area. Coastal Integrity Vulnerability Assessment Tools (CIVAT) used 

as the assessment method. This method combines the physical aspect with the local ecosystem 

that can withstand the threat to the coastal area, where the main criteria during the assessment 

are Exposure, Sensitivity and Adaptive Capability. CIVAT has a more comprehensive 

parameter than other assessment method, therefore CIVAT is more suitable for assessing Small 

Island and coastal area with a well-preserved ecosystem. The Inner Ambon Bay was the perfect 

spot to implement this method, because the coastal ecosystem was well-preserved. So far 

studies in three locations shows that the western part of the bay was the most vulnerable, due 

to the lack of mangrove and proximity with the inlet/outlet from Outer Ambon Bay. Other area 

shows a better result, due to the presence of mangrove to hold the effects of erosion. 

Keywords: CIVAT, Coastal Vulnerability, Climate Change, Inner Ambon Bay 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:ivonne@fitb.itb.ac.id


Proceedings of The 1st International Conference on Applied Marine Science and Fisheries Technology (MSFT) 

August 18-21, 2015 - Langgur, Kei Islands, Indonesia  

ISBN 978-602-14894-1-3   | 12  
 

UTILIZATION OF TOFUWASTE AS A CULTIVATION MEDIA FOR 

TETRASELMISSPMICROALGAE IN PRELIMINARY STUDY OF BIODIESEL 

PRODUCTION 

Cenny Putnarubun1, Martha Rettob2, I. B. W. Gunam3, Semuel Kuriake Balubun2 
1Lecturer of Post Harvest Technology, Tual State Fisheries Polytechnic 2 Lecturer of Fish Culture Technology, 

Tual State Fisheries Polytechnic 3 Lecture of Udayana University 

Correspondent Author: cennyputri@gmail.com   

ABSTRACT 

Microalgae are potential biomass to be used as a biofuel raw material. The microalgae used are 

high in fat and carbohydrates as a biofuel candidate. The environment and species of 

microalgae determine the growth and content of microalgae. The purpose of this research is to 

utilize waste know as tofu for the growth of microalgae cultivation and raw materials for 

biodiesel. The method used is the cultivation of microalgae to the concentration of tofu waste 

1ml / 1L saltwater as a medium to grow microalgae, then harvesting performed, followed by 

drying, smoothing and flour. Microalgae extracted with soxletase method to determine its crude 

oil content, GC-MS used to determine the free fatty acids and production of biodiesel, the 

biodiesel characterization isan initial study. The results suggest that oil content is 8.6% / dry 

weight microalgae for tofu cultivation and 2.5% walnefertilizer. Fatty acid composition of 

microalgae Tetraselmissparepalmitic acid (C16: 0), stearic acid (C18: 0) and oleic acid (C18: 

1), characterization of biodiesel produced to the acid number of 4.14 mg KOH / g, viscosity of 

2, 6 g / cm3 and the density 2,6cSt. 

Keywords: Tofu waste, media, cultivation, microalgae, biodiesel 
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KEI LANGUAGE LEXICON OF SEA ENVIRONMENTAL IN WARBAL: 

ECOLINGUISTICS STUDY 

Meiksyana Raynold Renjaan1 Meyske Angel Rahantoknam1 Anna Maria Ngabalin1 Marselus Hungan1 
1Lecturer of Fisheries Agribusiness Study Program 

Tual State Fisheries Polytechnic 

Correspondent Author: reynoldrenjaan@yahoo.com 

ABSTRACT 

This research describes the lexicon of the Kei language concerning sea environment through 

the ecolinguistic point of view to investigating the level of comprehension orienting the sea 

among male and female Keinese speech community living surrounding the sea in the age-

groups 46-plus, 25-45 and 15-24.  The data analysis by following data were collected is reduced 

and classified based on its ecosystem and kind. Then, the test is conducted upon 90 informant 

resident around the sea, aging between 15 to 46 and above. The test result demonstrated that 

the oldest groups ages 46 and above had the highest rate 3 (3,3 %) versus the median groups 

11 (12,2 %) aged 25- 45, and the drop in the youngest 18 (20 %) aged 15-24). The difference 

picture had caused by (1) the change of sea ecology, (2) there is continuity less from the old 

people to young people (3) the dominate of Indonesia and Melayu Ambon language. However, 

80 % of Keinese speech community still known and vocalize lexicon orienting in the sea. The 

maintenance of sea lexicon caused by (1) community source of life, (2) the entity still have in 

the sea ecology, and (3) the intense community interaction with the entity that characterized 

the sea ecology. The average understanding rate lexicon orienting in the sea is 72 (80 %) 

informant, therefore, Keinese speech community still known and vocalize lexicon orienting in 

the sea in daily occasion. 

Keywords: ecolinguistics, lexicon, sea ecology, understanding rate 
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ASSESS THE OCEANOGRAPHIC ENVIRONMENTAL CONDITION USING 

MULTI APPROACHES TO DETERMINE THE BIG-EYE TUNA FISHING 

GROUND AREA IN SOUTH JAVA WATER 

Ivonne M. Radjawane1, Rendy Arya Duta1, Indah Lutfiyati2, Ibnu Sofian3 

1Oceanography Study Program, Faculty of Earth Science and Technology, Institut Teknologi Bandung, 2Earth 

Sciences Study Program, Faculty of Earth Science and Technology, Institut Teknologi Bandung 3Geospatial 

Information Agency  

Corresponding author: ivonne@fitb.itb.ac.id  

ABSTRACT 

The purpose of this research is to assess the oceanographic properties and environmental 

condition of Southern part of Java waters to determine the potential fishing ground area. The 

research used the multi approaches i.e. temperature from observation data as well as the 

secondary data, the satellite altimetry data and results from 3D hydrodynamic model . The data 

capture of Bigeye Tuna (Thunnus Obesus) was obtained from PT Samudera Besar Jakarta and 

short term field measurement. The data processing was conducted from July 2008 until 

December 2010. The results show that the area whrere low sea level anomaly occur will be 

followed by the decrease of sea level temperature. Eddies Kinetic Energy (EKE) used as a key 

indicator for meso-scale variability, when the high value indicates eddies and front 

activities.The front region showed by the high EKE region is the potential fishing ground area 

for Bigeye Tuna (Thunnus Obesus). The depth captured of Bigeye Tuna is around 300m with 

temperature range and average i.e. 10.2-14.9°C and 12.4°, respectively. 

Keywords: Oceanographic Enviromental, Big-eye tuna, Sout Java Water 
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COUPLING OF BIOLOGICAL-CHEMICAL PARAMETERS IN THE BANDA SEA 

Irma Kesaulya1 Malik Sudin Abdul2 Taufiniringsi Kesaulya1 Johanis D. Lekalette2 
1Fisheries and Marine Science Faculty, University of Pattimura 2Research Centre of the Deep Sea, LIPI Ambon. 

Correspondent Author: irma_kesaulya@yahoo.com  

 

ABSTRACT 

RV Baruna Jaya VII was doing a cruise in the Banda Sea by taken sample for analyzing nutrient 

(nitrate and phoshate), Chlorophyl a (Chl a) and dissolved oxygen (DO) concentration 

vertically and horizontally in the 19 stations at 0m, 25m, 75m, 150m and 500m. Its depth 

around 1,800m to 5,800m west and go down to 7,400m in the eastern part. Banda Sea plays an 

important role for the fishery activity locally and nationally and the targeted important species 

are Madidihang (Thunnus alabacores), tuna (thunnus obesus), cakalang (Thunnus allalunga) 

and tongkol (Auxis thazard). Those fishes are migrating actively in their swimming layer of  < 

200m. Fosfat and nitrat are the nutrient component to support the living of the microorganisms 

and also those organism become a source of the nutrient through the decomposed process either 

in the surface layers or deeper layers.. Although the measurement were taken in the mix layers 

between 0-150m, the distribution of the nutrient concentration, chl a concentration and DO 

concentration show clear patterns of their concentration horizontally in the 6 observed stations. 

The vertical distribution of Chl a and DO concentration in the six stations show that it 

concentration decreased with the increased of the deep but inversely with the concentration of 

phosphate and nitrate. 

Keywords: Biological-Chemical Parameters, Banda sea, quality water mass 
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SEA CURRENT DETERMINE ENVIRONMENTAL CARRYING CAPACITY FOR 

CULTIVATION OF SEAWEED (Kappaphycus alvarezii)  

IN KEI KECIL ISLAND, INDONESIA 

Eugenius Alfred Renjaan 

Laboratory of Hydro-Oceanography 

Marine Technology Study Program 

Correspondent Author: earenjaan@yahoo.com - earenjaan@polikant@ac.id 
 

ABSTRACT 

The sea current is considered by the seaweed cultivators as a main determinant factor in site 

selections of seaweed cultivation "Kappaphycus alvarezii". The study was conducted to know 

the role of sea current in the seaweed development.  Field measurements and interviews with 

the seaweed cultivators have been conducted at seven sites in Kei Kecil Island from May to 

July 2015. Result of Spearman rank correlation test shows that the sea current was significantly 

correlated with turbidity of water  (r = 0.6), besides, result of MDS analysis shows that the 

seven sites are grouped into 3 according to similarities in their environmental factors, where, 

the grouping is primarily determined by velocity of the sea current. Therefore, one that can be 

concluded that the seaweed development is determined by sea current, since carrying capacity 

for cultivation of K. alvarezii is primarily determined by velocity of the sea current. 

Keywords:  Sea current, environmental carrying capacity, seaweed, Kappaphycus alvarezii 
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SOME ECO-PHYSIOLOGICAL RESPONSES OF Chlorella CULTURED AT 

DIFFERENT ENVIRONMENT 

Endang Jamal1, Agapery Y. Pattinasarany1, Femy Piris1 
1Aquaculture Study Program Faculty of Fisheries and Marine Science  

University of Pattimura Ambon 

Correspondent Author: endang_jml@yahoo.com  

ABSTRACT 

Chlorella culture at different scale seems to vary in production due to its different condition. 

This research investigated the eco-physiological responses of Chlorella including specific 

growth rate (SGR), ammonia, nitrate and phosphate uptake and control of total and Vibrio 

bacteria at laboratory, semi-massal and massal culture scales in six days (log phase) culture 

period. The higher SGR of Chlorella  found in massal scale (0.29 % day-1) revealed that high 

multiplication cells is induced by preference ammonia asnitrogen source which also triggered 

by high temperature (280.7oC) and irradiance (205-247 mol.foton.m-2s-1). On the contrary 

to low SGR of Chlorella at laboratory (0.11 %day-1) and semi-massal (0.13 %day-1) culture 

scales that tend to uptake nitrate as nitrogen source in lower temperature (< 251.5oC) and 

irradiance (< 88 mol.foton.m-2s-1) even nitrate in very high concentration (18,34 mg/l). 

However the excess of nitrate in semi-massal culture scale probably induced the increasing of 

opportunistic bacteria such as Vibrio (130 CFU/ml). While phosphate concentration and total 

bacteria decreased for all culture scales in six days period of Chlorella culture. These finding 

are discussed in this paper in detail and these will be benefit in managing Chlorella culture 

condition effectively and efficiently in future. 

Keywords: Growth rate, ammonia, nitrite, phosphate, total bacteria and vibrio    bacteria, 

culture scale 
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STRATEGY ON OVARIAN MATURATION OF BROOD MUD CRAB THROUGH 

VARIATIONS IN FEEDING 

Bethsy Pattiasina 

Marine Science and Fishery Faculty Pattimura University 

Correspondent Author: bpattiasina@yahoo.com  

ABSTRACT 

This study aims to assess the ovarian maturation of mud crab through variations in feeding. 

The broods were used in this study range from 300-400g and have underdeveloped ovaries. 

Furthermore, the broods is maintained in the bath fiber length 450cm, width 83cm, and height 

60cm which is partitioned into a plot measuring 41cm x 40cm x 30cm to maintain one 

individual crabs with running water system. Treatment variation of feed given to the broods, 

among others:FF5 ( fresh food doses of 5 % BW, and then successively FFim (fresh food in 

mangrove location, FF (fresh food), SF(supplemented feed),SFC(feed supplemented with 

carrot),SFWC(feed supplemented with cholesterol), CoF ( mix feed of FF and SF ) at a dose 

10 % BW. Each treatment uses five individual crabs as replication. Parameters measured 

include: the length of time a mature ovary, gonadal index (GI), and the diameter of the egg cel. 

Data were analyzed using one-way ANOVA. The results showed that treatment of the feed 

which has a mature ovary in shortest time (16.00 ± 0.00 day) is FF5 (fresh food doses of 5 % 

BW) and SFC (feed supplemented with carrot dosis10 % BW) with a diameter larger oocytes 

are285 ± 1.53 µm and 309 ± 5.10 µm respectively. 

Keywords: Feed variations, ovarian maturation, brood of mud crab 
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EXPLORATION OF NUTRITIONAL AND MOLECULAR CHARACTERISTICS ON 

BARONANG FISH (Siganidae sp.) FROM SERIBU ISLAND, JAKARTA-INDONESIA 

Mala Nurilmala1, Lita A Wahyuningtyas1, Joko Santoso1, Nurjanah1 
1Department of Aquatic Product Technology, Faculty of Fisheries and Marine Science, 

Bogor Agricultural University, Indonesia 

Correspondent Author: malam28@yahoo.com 

ABSTRACT 

Baronang fish (Indonesian name) or rabbitfish is one of herbivorous  coral reef fish  which is 

found in the countries such as Philippines, Hongkong, Singapore, Taiwan, China, Malaysia and 

Indonesia. However, the nutritional and molecular characteristics in Indonesia, especially from 

Seribu Island  has not  reported yet so far. Thus, an attempt was made to investigate the 

nutritional characteristic including proximate, amino acid, mineral, and fatty acid analysis. In 

addition, DNA barcoding and SDS-PAGE profiles were conducted in order to investigate 

molecular characteristic.  The results showed that proteins content  was 15.93%, while amino 

acids consisted of 9 essential  and 7 non-essential amino acids. Glutamic acid was the highest 

amino acid at 1983 mg/100 g. The amounts of EPA, DHA and arachidonic acid (ARA) were  

546.67 mg/100 g, 6459 mg/100 g, and 1206.67 mg/100 g, respectively. The highest mineral 

content is potassium (1050.95 mg/100. DNA barcoding was successfully identified the species 

of Baronang fish (S. guttatus , S. canaliculatus, and S. javus) as well as SDS-PAGE pattern 

shows its protein profile. 

Keywords: Baronang Fish, Seribu Island, Nutritional, DNA Barcoding, SDS-PAGE 
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FATTY ACID SAVAILABILTYON LAOR (Polychaeta) 

Imelda K.E. Savitri1, Matheus Ch. A. Latumahina1, A. M. Tapotubun 

Fish Processing Technology Department, Fishery and Marine Science Faculty, Pattimura University 

Correspondent Author: endahsavitri@gmail.com  

ABSTRACT 

Laor (Polychaeta) is consumed as well as fish in Ambon-Maluku. There are two types of 

processed laor, bakasang (fermented) and lawarlaor. Lawar is heated laor by added spices, 

grated coconut and canary nut. Fatty acids of laor (fresh and processed) determined by using 

Gas Chromatography Shimadzu 2010. Laor contains highly various fatty acid. There are 

unsaturated and saturated fatty acids on laor :palmitoleic, oleic, linoleic, alfalinolenic, 

echosenoic, arachidonic, EPA, DHA, lauric, meristic, palmitic, stearic and arachidic. Laor is 

potentially remarkable unsaturated fatty acid. The highest is arachidonic and follows by 

echosenoic, EPA, DHA. Processing treatment was influenced significantly the fatty acids 

availability.Fermentation and heating treatment degraded alfa linoleic and arachidic, while 

heating treatment degraded palmitoleic and stearic. 

Keywords: Polychaeta, Laor, fermentation, heating, fatty acid, saturated, unsaturated 
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AMINO ACID COMPOSITION OF MARINE WORM (KIAN) FROM UR ISLAND 

BY DIFFERENT METHODS OF PRESERVATION 

Agnes Batmomolin1, Jhon D. Haluruk1, Cenny Putnarubun2 

1Lecturer of Nursing Program, Maluku Polytechnic of Health 
2Lecturer of Fishery Product Technology Program, Tual State Fisheries Polytechnic 

Correspondent Author: Agnesbat13@gmail.com 

ABSTRACT 

This study aimed to obtain the amino acid compositionof marine worms (Kian) in Ur island, 

south-east Maluku district by using different preservation methods. The method used in this 

study is the GC (kromotografi gas) instruments Agilent GC-FID to deterine the amino acid 

composition contained. The results obtained from the different preservation methods; 

preservation by fumigation (K1) suggested that there are 13 types of amino acids with the 

highest amino acid is proline in an amount of 1.99mg/g sample. There are some amino acids 

that are not owned by (K2) namely valine, b-aminoisobutyric acid, asparagine, phenylalanine. 

By sunlight (K2), there are 10 kinds of amino acid, highest is proline in an amount of 1.46 mg/g 

sample and amino acids that are not owned by the K1 and K2 is alanine. In addition, the histidine 

amino acid content not owned by the preservation K1 and K2. From the three methods of 

preservation, it was concluded that the effect of preservation affects the amino acid 

composition of marine worms (Kian). 

Keywords: Composition, amino-acid, preservation method 
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THE USE OF ATUNG (Parinariumglaberrimumhassk) SEED POWDER AS A 

NATURAL PRESERVATIVE AT THE LOIN TUNA (Thunnusalbacares) 

Erynola Moniharapon 

Department of Food and Technology, Agriculture Faculty, Pattimura University 

*Correspondence author: parinaria@yahoo.com 

 

ABSTRACT 

This study was aimed to examine the effect of the use of atung (Parinariumglaberrimum 

Hassk) seed powder on the quality of tuna loin. For this purpose two treatments of experiment 

were conducted, namely tuna loin added with atung seed powder (TLA) and tuna loin with no 

added atung seed powder (TLN) as a control group. Microbiology test and organoleptic test 

were done at 0, 5, 10, 15, and 20 hours. The results showed that at the 15th hour of storage, the 

TLA had the TPC of 5.62 x 103 colony increased to 6.92 x 103colony while at the TLN the 

TPC increased from 6.17 x 103colony to 15.1 x 103colony. During 20 hours of storage there 

was no difference between the two groups in terms of microbiological parameters such as 

Salmonella and V. cholera; but for the E. coli a positive value was obtained on the TLN group 

at 10, 15 and 20 hours of storage, while at the TLA treatment a negative value was found at 20 

hours of storage. Organoleptic test include appearance, odorandtexture at the 15th hours of 

storage, show that the quality of TLA decreased. Thus it can be concluded that the atung extract 

was effective in maintaining the quality of loin tuna for 15 hours. 

Keywords: Atung seed powder, a natural preservatives, microbiological test,   

organoleptic test, tunaloin 
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ANTI BACTERIAL INVESTIGATED OF PHOSPHOLIPASE A2 FROM THE 

SPINES VENOM OF CROWN OF THORNS STARFISH Acanthasterplanci 

Imelda Krisanta Enda Savitri1, Fera Ibrahim2, Nunuk Widhyastuti3,  

Muhamad Sahlan4 Anondho Wijanarko4 
1Department of Fish Processing Technology, Fishery and Marine Science Faculty, PattimuraUniversity. 

2Research and Healthcare Service Center on Virology and Cancer Pathobiology, Faculty of Medicine, 

Universitas Indonesia. 3Research Center for Biotechnology, Indonesian Institute of Science. 4Department of 

Chemical Engineering, Faculty of Engineering, Universitas Indonesia 

Correspondent Author: endahsavitri@gmail.com  

ABSTRACT 

Antibacterial activity tests of phospholipase A2 from Crown of Thorns spines venom were 

performed against Staphylococcus aureus and Bacillus subtilis. Phospholipase A2 which was 

isolated from spines venom ofCrown of Thorns by using fractionated 20% saturated 

ammonium sulfate precipitation and its antibacterial assay was done by using disc diffusion 

method whereas 40 µl isolate at a concentration of 6.29 µg/µl was applied onto 7 mm paper 

disc. The assay exhibited inhibition zone around the phospholipase A2 disc against 

Staphylococcus aureus while no inhibition zone against Bacillus subtilis. As a result, 

phospholipase A2 of the Crown of Stars spines venom has an antibacterial activity against 

Staphylococcus aureus.    

Keywords: Phospholipase A2, venom, crown of thorns, antibacterial activity  
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BIOPROSPECTING OF SOME MARINE TUNICATES FROM SPERMONDE  

ARCHIPELAGO SOUTH SULAWESI 

Magdalena Litaay1, Risco B Gobel1, Zaraswati Dwyana1, Nur Haedar1, Nenis Sardiani1,  

Erviana Tahir1, Grace Christine1, Arafah Nurfadillah1 
1Department of Biology, Faculty of Mathematics and Natural Sciences 

Hasanuddin University, Jl Perintis Kemerdekaan Km 10, Makassar, Indonesia 90245. 

Correspondent Author: mlitaay@fmipa.unhas.ac.id  

ABSTRACT 

Occurrence of various diseases nowadays are due to many aspects such pathogen resistance to 

antibiotic, also, some diseases include tumor and cancer are uncured yet. Marine bio-products 

is alternative solution to deal with those problems. Microbe symbiont to various marine 

invertebrate has proven to be good candidate in developing lead compound. Symbiont 

microbial is believed to involve in development of secondary metabolite in host organism. 

Marine invertebrates is major taxa inhabit coral reef, some has been studied extensively in term 

of their metabolite secondary. Amongst those sponge, bryozoan, mollusc, echinodermand 

tunicate. Some marine Tunicate have been collected from Spermonde Archipelago South 

Sulawesi in order to study bioprospecting of this group. This study aims to isolate and identify 

endosymbiont microbes and to observe bioactivity of endosymbiont bacteria and fungi of 

marine tunicates Polycarpaaurata, Rhopalaceasp, and Arteriolumrobustumagainst bacteria 

and fungi pathogen. Isolation, characterization and antagonistic test towards pathogen 

microbial follows common microbiology procedures. We isolated nine endosymbiont bacteria 

(EB) and oneendosymbiont fungi (EF) from Polycarpaaurata; twelve EB and three EFfrom 

Rhopalaceasp, and ten EB and three EF from Arteriolumrobustum. Endosymbiont bacteria then 

test against Staphyllococcus aureus and Salmonella typhi. While endosymbiont fungi was test 

towards Salmonella typhii and Candida albicans. Antimicrobial activity was determine by 

inhibition zone.The result indicates various level of antimicrobial activity shown by 

endosymbiont bacteria and fungi of marine tunicates. Bioprospecting of those tunicates 

symbiont is discussed in this study. 

Keywords: ascidians, Spermonde, marine invertebrate, secondary metabolite  
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LAT (Caulerpa spp.) AN ENDEMIC SEAWEED FROM MOLLUCAS; 

INVENTARITATION OF ITS UTILIZATION AND POTENTIAL 

Alfonsina Marthina Tapotubun 
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Correspondent Author : am.tapotubun@gmail.com  
 

ABSTRACT 

Lat (Claulerpa spp) is an endemic species from Maluku archipelago and it can be found in a 

dense population in the coastal area of Key Islands all over the year.  As an increasing 

preference for a healthy food by the global community, lat gets more attention and becomes a 

favorite food for the community.  The objective of this study is to inventory the utilization and 

potential of this natural resources. The data and information come from the literature study. Lat 

is one of the sources for the healthy food and it is also contains some bioactive materials which 

can be used to produce chemical products for cosmetics, medicine and preservation food 

material such as antimicrobe and antioxidant. 

Keywords: Lat, food, bioactive materials, antimicrobe, preservation food  
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THE POTENTIAL AND DIVERSITY OF CORAL REEF FISHES  

IN KEI ISLAND, MALUKU  

Frederik Rijoly1, Grace E. M. Rijoly1, Gino V. Limmon1 
1Marine Science Center of Excellence, Pattimura University, Ambon 

Correspondent Author: gino.limmon@gmail.com 

ABSTRACT 

Many surveys and research has been conducted in the coral reefs surrounding Kei Island in 

Maluku province. However, no report has been published thus the there is no update or 

information available about the potential and diversity of coral reef fishes in this area. Our 

research was done at 33 observation stations on coral reefs in Kei Island utilizing underwater 

visual census (UVC). We found in total 374 species of coral reef fishes that can be grouped in 

142 genera and 46 family. The number of species of coral reef fishes were highest (359 species) 

at coral reefs in South East Maluku district and lowest (203 species) at coral reefs in the area 

of Tual Municipality. Based on Coral fish diversity index (CFDI), the diversity of coral reef 

fishes in coral reefs in Kei Island reaches 204 species. CFDI in South East Maluku district is 

198 which is a lower than Banda Islands and Komodo Islands but still higher than that of Tual 

municipality area (119). It is estimated that coral reefs around Kei Island harbor arund 671 

species of coral reef fishes, and coral reefs around South East Maluku district and Tual 

Municipality harbor 651 and 383 species of coral reef fishes respectively. The category of 

CFDI in Kei Island is good, the CFDI in South East Maluku district is moderate, and Tual 

municipality is poor. Previous surveys and research about marine fishes this area were focused 

only on commercially important species that hamper our ability to explore the full potential of 

coral reef fishes resources.  

Keywords: Coral, reef, fish, potential, diversity, Kei, Maluku 
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EFFECT OF USING SEAWEED EXTRACT (Caulepra racemosa.) TO FRESH SCADS 

FISH QUALITY (Decapterus sp) DURING STORAGE ROOM TEMPERATURE 

1Saul Abraham Serpara 1Selvia M. Nara 
1Fish Post Harvest Production, Tual State Fisheries Polytechnic 

Correspondent Author: sserpara@ymail.com  

ABSTRACT 

This study aims to determine the effect of using of seaweed extract Caulerpa racemosa to scads 

fish quality (Decapterus sp.)  during storage room temperature, through the test of Total 

Volatile Base (TVB-N), and pH by using two (2) treatment which using seaweed extract and 

not using seaweed extract (A) and storage time (B): 0 hours, 12 hours, 24 hours, 36 hours, and 

48 hours. TVB-N values ranged between 28.98 mg N / 100 g to 32.29 mg N / 100 g at the 48th 

hour. The highest pH value at 48 hours obtained by treatment of not using seaweed extract, that 

is 6.39, followed by treatment using seaweed extract (6:25).Analysis of variance showed that 

the value of TVB-N, and pH using seaweed extracts and storage time and the interaction 

between them provide a significant influence.  

Keywords: Scads Fish (Decapterus sp.), seaweed Caulerpa racemosa, Total Volatile Bases 

(TVB-N), pH) 
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MACROBENTHOS DIVERSITY AT BULI BAY:  ECOLOGY DETERMINANTS 

AND RELATIONSHIP WITH WATER QUALITY PARAMETERS 

Mohammad Ridwan Lessy1, Jefry Bemba1, Salim Abubakar2 

1) Marine Science Department, Fisheries and Marine Science Faculty Khairun University – Ternate 

2) Water Resources Management, Fisheries and Marine Science Faculty Khairun University – Ternate 

Correspondent Email: mrlessy_8375@yahoo.com 

 
ABSTRACT 

Macrobenthos are commonly used as biomonitors to detect pollution impacts in marine environment due to their 

unique characteristics.  The present investigation synthesized information on macrobenthos biodiversity in Buli 

bay, Halmahera Island during August 2014. A total of ninety species belonging to two orders of phylum Mollusk 

and echinoderm has been recorded. The class wise densities were as Holothuroidea (3%), Asteroidean (4%), 

echonoidea (2%), Bivalve (25%) and Gastropod 56%). The value of individual diversity indices like Shannon – 

Weiner index (H); Margalef’s index (d) and Pielou Eveness Index (J) of macrobenthos community of Buli bay 

shows that the ecological condition is light pollution due to standard of assessment. 

Keywords: Macrobenthos, Shannon – Weiner index; Margalef’s index; Pielou Evenness Index and   Buli bay-

Halmahera Island.   

 
1. INTRODUCTION 

Increase of human activity around the Buli bay direct or indirect give the impacts to the coastal area. 

Both domestic and industrial wastes are becoming an increasing threat to coastal marine habitats. Its 

influence the biological diversity, extending from gene to ecosystem. Biological approaches can be use 

to determine the ecological effects of pollution has been preferred widely for decades. These approaches 

have more advantages than determining the pollution with only using physico-chemical methods, 

because physicochemical variables give information about only the situation of water at the time of 

measuring (Rosenberg and Resh 1993). 

Varying environmental conditions differently responses by Species in the natural community (Soininen, 

2007; Van Dam et al., 1994; Shah et al., 2013; Shah and Pandit, 2013). Thus the changes of community 

can be use to evaluate the environmnetal condition. The use of macrobenthos to assess water quality is 

an example.  

One of the most preferred group in biomonitoring studies are macrobenthos diversity (Koperski, 2011). 

Because of having limited habitat and less moving ability, they cannot change their habitats quickly and 

they respond to any pollutants by changing their community composition (Rosenberg and Resh, 1993). 

Various diversity indices are used to determine the distribution of macrobenthos related to habitat 

quality. Diversity index is a statistical method which is planned to evaluate the variety of a data group 

consisting of different types of components.  

This study aims to determine the diviersity of macrobenthos based on diversity indices in which can be 

used more effectively to find out habitat quality of Buli bay, East Halmahera. 

 

2. METHODOLOGY 

2.1. Study Area and Sampling Sites 

Buli bay is located at North Maluku Province in Halmahera Island region. Geographically, the bay was 

surrounded by several hills which contain many minerals such as nickel and copper. Therefore, a 

number of mining companies had been operation in this area since 90’s. Sampling was carried out at 7 

sites around the Buli village (Fig. 1). The locations of the sites were chosen by their relevance for human 

activity, coastal area, Small Island and mining area. 
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Figure 1. Map of the study area with the location of sampling sites 

 

2.2 Sample Collection Method 

Collection and study of macrobenthos were done by following the methods of Rondo (2004). Specimens 

were preserved in plastic jars containing 4% formalin, packed in polythene bags and brought to the 

laboratory. They were identified by reference with Dharma (1988); Dharma (2005); Allen (2000); 

Oemarjati and Wardhana (1990);  

Water quality parameters were determined using a Horiba Water Quality Checker for oxygen content, 

salinity, pH and water temperature.  For chemical parameters such as; BOD5, Phosphate (PO4-P) and 

Nitrate (NO3-N), samples were collected and analyzed at Safety and Health Worker Laboratory, 

Macassar - Indonesia. 

Data Analysis 

The following diversity indices were calculated using PRIMER software: Shannon-Wiener diversity 

(H’ = - ∑i pi log (pi), using log e); Margalef’s index (d = (S-1)/Ln N) for species richness, with higher 

values indicating higher species numbers per individual numbers); Pielou’s index (J’ = H”/Hmax). To 

assess the environmental quality, refer to Table1 for assessment standard of three diversity indexes 

 

Table1. Assessment standard of diversity index 

Diversity Index Assesment standard 

Shannon- Wiener index (H) 0 - 1 Heavy Pollution  > 3 Light Pollution 

Margalef  Index (d) 0 - 1 Heavy Pollution > 3 Light Pollution 

Pielou Index (J) 0 – 0.3 Heavy Pollution >0.5 light Pollution 

            Ren. et al, (2012). 

 

3. RESULTS  

3.1. Species Composition and Distribution  

During the study, total 189 individuals distinguished in 90 taxa were identified from all sites. The 

number of individuals belonging to each class was shown in Figure 2. From all taxa, Gastropods were 

the largest group and richest in species, with 56 species recorded. In respect to both diversity and 

abundance, this group is represented at high levels compared to other groups.  Most of gastropods group 

came from neritidae family. The second, Bivalves were present with 25 species, and others were 

Holothuroidea present with 3 species, Echinoidea 2 species and Asteriodea 4 species.  
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Figure 2.  Number of Individuals Based on Each Family 

 

The distribution of species was not equally distributed in all study sites. The Islands sites contained 

more species than all terrestrial sites. The total number of species recorded in all study sites was shown 

in Figure 3. The highest number of species was 41 in Englan Island, followed by 38 in Pakal Island, 31 

in Wor Island, and 23 in Ge Island. Whereas, Meriniting island just found 15 species. Meanwhile for 

terrestrial areas, Buli site 1 and Buli site 2 noted 21 and 15 species. 

 

Figure 3. Total number of Species recorded at the sampling sites 

 

3.2. Biology Diversity Index 

Shannon Diversity Index 

The Shannon-Wiener diversity index, developed from the information theory, is perhaps the most 

popular diversity index with marine biologists has been tested in various environments and since it is 

calculated solely from the relative abundance of species is considered a perfectly valid parameter from 

a biological point of view (Simboura and Zenetos, 2002).  The values of Shannon Diversity Index were 

found in this study from all sites between  2.25 – 3.59. The lowest value was for Site 5 and the highest 

value was for Site 4 (Figure 4, Table 2). All results were found in the proper range (1.5 - 3.5) and 

macrobenthos composition was found very diverse. Thus, Shannon Diversity Index result was found as 

the highest value. 
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Figure 4. Shannon Diversity Index values of sites 

 

Pielou’s Index 

Pielou Index or Species evenness index refers to how close in number each species in an environment 

are. This index is a measure of the distribution of individuals among species. Low evenness values 

indicate an uneven distribution with high densities of only few opportunistic species. The values of 

Pielou Index were found in this study between  2.25 – 3.59. The lowest value was for Site 5 and the 

highest value was for Site 4 (Figure 5, Table 2).  

Figure 5. Pielou Evenness Index values of sites 

 

Margalef Diversity Index 

Margalef’s index is a simple species diversity index emphasizing species richness. It's can be use to 

explain ecological status classification of water bodies within the environmental framework 

implementation. The values of Margalef Diversity Index from this study were between  2.74 – 7.24. 

The lowest value was for Site 5 and the highest value was for Site 7 (Figure 6, Table 2). This index 

shows variation depending on number of species, so that the number of individuals is less important for 

calculation. It has a different purpose of usage from other indices. However, it showed similar results 

with the other indices. For example, Site 4 had the highest value in this index like in the others. 
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Figure 6. Margalef Diversity Index values of sites 

 

Table 2.Number of Species and Diversity indices for each sampling sites 

Sites S N 

Shannon-

Wiener Index 

(H) 

Pielou’s 

Index (J) 

Margalef’s 

index (d) 

BL_1 21 106 2.99 0.98 4.29 

BL_2 15 70 2.59 0.96 3.30 

GE 23 134 3.08 0.98 4.49 

PKL 38 230 3.59 0.99 6.80 

MRT 13 80 2.25 0.88 2.74 

WOR 31 163 3.38 0.98 5.89 

ENG 41 251 3.58 0.97 7.24 

 

Water Quality Parameters 

A summary of the physical and chemical parameters of the study area is given in Table 3.  Overall, the 

water temperature followed closely that of the ambient temperature and its value above standard quality 

for aquatic life. Same with water temperature, salinity was naturally and the value above the standard 

from all sites. Alkaline pH from each sites were recorded between 7.75 - 8.26. 

 

Table 3. Water Quality at sampling sites 

Parameter Unit 
BL_

1 
BL_2 GE PKL MRT WOR ENG 

Quality  

Standard

* 

Water Temperature oC 24.4 24.5 24.5 24.7 24.6 24.7 24.7 Natural 

Salinity  ppt 29.8 29.3 29.8 29.5 30.2 29.7 30.1 Natural 

Dissolved Oxygen mg/l 5.31 5.11 5.32 5.78 5.14 5.22 5.33 > 5 

pH   7.75 8.02 8.17 8.26 7.81 8.04 8.01 7 - 8.5 

BOD 5 mg/l 3 2 3 2 2 2 3 20 

Phosphate (PO4-P)  mg/l 4.48 0.15 0.17 0.17 0.2 1.12 0.65 0.015 

Nitrate (NO3-N) mg/l 0.3 0.9 0.5 0.7 0.7 0.5 0.8 0.008 

*Quality standard for aquatic life based on Environmental Ministry Regulation No. 51/2004  

During the study, Dissolved Oxygen (DO) was found between 5.11 - 5.78 mgL-1 from all sites. This 

value was above the quality standard. On the other hand, the average of Biological Oxygen Demand 

(BOD) found between 2 - 3 mgL-1 and its value below the standard (20 mgL-1). These parameters 

indicate that unstressed condition for fish and aquatic biota. Meanwhile, as the basic nutrients, 

Phosphorus and nitrogen are important to determine the productivity of seawater.  
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During the study, phosphate was found between 0.15 - 4.48 mgL-1 and nitrate was found on range 0.3 

- 0.9mgL-1.  The value of those parameters from all sites has been higher than quality standard for 

aquatic life. 

The fauna macrobenthos was important for enhancing the aquatic resources and also have an important 

role in food chain and biological purification of water (Quasin et al., 2009). From the results of present 

study it is clearly evident that the macrobenthos community is dominated by mollusk from gastropods 

and bivalves taxa. Every organism has a high ability to survive against changes in environmental 

quality. And the mollusk was able to overcome such conditions to some extent.  Therefore the mollusk 

can be regarded as bio indicator species of seawater pollution. Availability of different species of 

mollusk only indicated the good conditions of coastal area. 

Different macrobenthos species give the response differently to environmental conditions and have 

different level of tolerance of and sensitivity to pollution levels. The parameters of macrobenthos 

community such as community structure, dominant species, diversity and biomass can be used to 

indicate the environmental characteristic. Based on the study, it can be seen that the diversity of 

macrobenthos at Buli bay was varied. At site BL_1, BL_2, and MRT shows that the velue of Shannon 

diversity index between 1 and 3, which mean the category of pollution was moderate. While the other 

sites have a high value of Shannon diversity index (>3) and shows the light pollution category. 

Similarly with Shannon index, Margalef index from site MRT has lower than 3. Its mean this site at 

moderate pollution category. And other sites have the value above of 3, in which the category of 

pollution level was light pollution. Differ from other index, the value of Pielou index shows that all 

sites have the value high than 0.5. So, it’s indicating that all sites have light pollution category.  This 

result indicates that the area which high human activity such as mining, farming and municipal activity, 

produce some source of pollution for example nutrients. 

Through the diversity index of macrobenthos has evaluated the water quality shows that water quality 

is light polluted category. Several parameters (nutrients) have been high than quality standard from 

Indonesia environmental ministry regulation and other parameters still naturally. Therefore, the 

application of macrobenthos community structure and evaluation of Buli bay water quality was 

available, and Shannon-Wiener index and Pielou evenness index in evaluation of the water are suitable 

to evaluate water body.   

4. CONCLUSIONS 

The increase of human activity had been given impact to coastal area pollution and degradations in 

habitat quality cause a decrease in number of species and a change in number of individuals of 

macrobenthos assemblages in coastal. The biodiversity indices and evenness indices in this study 

reflected the degradations in light pollution category. 
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ABSTRACT 

This research conducted in coastal waters of Eri, Outer Ambon Bay on July 2011 to analysis the composition and 

density of coral fish to get the information about the type of coral fish composition and density used Visual Census 

method by English et al, 1994. Coral fish density counted use the formula from Amesbury et al., (1982) in 

Manuputty (2008). Pursuant to visual census result and stocktaking, coral reef of coastal waters village Eri own 

159 species of coral fish which included in 64 genus and 24 family. The abundance of coral fish according to coral 

reef monitoring and evaluation show that coral fish in major category species have the highest species amount is 

96 species (60.75%). The result of research show that coral fish on family Pomacentridae have the highest species 

amount that is 45 species then Labridae family is 24 species and Chaetodontidae is 17 species. According to 

monitoring and evaluation category of coral reef, coral fish on major category have the higher density (163 ind/m2) 

better than target species (72 ind/m2) and indicator species (17 ind/m2). The fish type of Pomacentrus moluccensis 

had the highest abundance. Coastal waters of Eri have potential fishery resources.  From the result of research we 

can conclude that species wealth, density and standing stock of coral fish on major species category is higher than 

target species and indicator species. Other, the potential of demersal fish is higher than pelagic fish. 

Keywords: Composition, Density, Coral Fish, Coastal Waters 

 
1. INTRODUCTION 

Coastal waters of Eri village located on Jazirah Leitimur, Outer Ambon Bay which have the main 

ecosystem is coral reefs, especially fish coral which high diversity species, and also its potency is 

pertained big. Go together with the existence of the main ecosystem of coral reefs, hence the 

government of Mollucas Provinces on the plan of coastal area planology, sea and small islands on 2004 

had specified coastal area of Eri Village with its coral reefs as local convert area. Others have also been 

specified in plan settlement of coastal area and sea of Ambon City by the duty Fishery and Oceanic of 

Moluccas Province (2007) that territorial water of Eri is the tourism maritime area especially for diving 

and snorkeling. 

 

 
Figure 1. Map of station and research location on coastal waters of Eri 

The degradation quality of coral reefs on Eri village caused by the environmental pressure and the 

pressure of exploiting nature resources. The impacts descend quality degradation of coral reefs caused 

ecologic function and production function too. In fact show that coral reefs function as silencer and 

lessening wave energy become loss because damage of reef, so that coastal eroding become increase 
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and beach wall become destroy. In the other side production function become decrease because fish 

catching become decrease because of the habitat of fish coral have been destroyed. 

 

2. METHODOLOGY 

2.1. Equipment and Material 

Equipment and materials which use on this research are (a) Roll Meter, (b) The equipment of diving 

and snorkeling, (c) Speed boat, (d) Underwater camera, (e) Underwater plastic slate, (f) Underwater 

paper and pencil, (g) The tides table, (h) GPS, (i) Biosonic.  

 

2.2. Intake Methods and Data Analysis 

To get the data about composition and density of coral fish on this location used visual cencus method 

by English et al, 1994. Data and record keeping is taken along 50m line transect by swimming slowly 

along line transect with 5m cencus wide area. The fish calculation done for twice with direction go and 

back again at dot of calculation start. Fish data categorized on species. All data of result of perception 

in field noted at data sheet which is drawn up at underwater slate for tabulation. 

 

Fish coral density di reef area of Village Eri counted used formula by Amesbury et al., (1982) in 

Manuputty (2008).  

                 n 

K  = 

             (l x w) 

 

Which :  K =  Density (ind/m2);   n  =  The sum of  mean individual cencus 

                l  =  Long line transect;  w  =  Wide of cencus area 

 

The result calculation of fish density then converted to in set of wide (Ha) to get the picture  about 

standing stock of soral fish in research location (ind/m2 x 10000). To calculated biomass of consume 

fish in the waters used constanta value which recommended by Standing Stock Fish Resources National 

Comission (Djamali and Mubarak, 1999), which biomass each individu of fish consumption equivalent 

with 250 gram. So that fish consume biomass which get from reserve stock of consume fish multiply 

with 250 gram, then converted to kg unit or ton/unit area (Ha).  

3. RESULTS 

3.1. Geographical Position 

Eri is a small village of Nusaniwe village located in sub district of Nusaniwe Ambon city, have a 

distance approximately 12 km from downtown city of Ambon. Geographically, coastal waters of Eri 

located in Outer Ambon bay with position 03º45`45,30`` LS and 128º07`27`` BT till 03º44`40,98`` LS 

and 128º07`51,78`` BT   (figure 1).  

Administratively, regional boundary of Eri Village shall be as follows: north side border on Ambon 

Bay, south side border on Airlouw Village, east side border on Urimessing Village (Amahusu), and 

west side border Latuhalat Village (Seilale).  

3.2. Coral Reef Taxa Composition 

According to result of visual and inventarization cencus, coral reef on coastal waters village Eri have 

159 species of coral fish which is included of 64 clan and 24 tribe. The highest abundance of coral fish 

in transect 1 (363 individual). At other, lower abundance of coral fish in transect 3 (192 individual). 

Thereby, can be told that coral reef on transect 1 have the highest abundance of coral fish better than 

transect 3. The abundance fluctuation individu, clan and family of coral fish on coral reef in coastal 

waters village Eri presented at figure 2.  
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Figure 2.  Coral Fish Taxa Composition on Coastal Waters Village Eri 

The species abundance of coral fish according to monitoring and evaluation of coral reef showed that 

coral fish on major species categorized have the highest species amount is 96 species (60.75%). On the 

other side, the abundance on target species categorized is only 45 species (28.48%), while the 

abundance indicator species of coral fish is low, that is 17 species (10.76%). 

Result data of research showed that coral fish family Pomacentridae have the highest spesies amount is 

45 species, then family Labridae have 24 species and Chaetodontidae have 17 species. On the other 

side, family Acanthuridae only have 10 species and some others family have the lowest species amount 

is 10 species. 

Table 1. Taxa Abundance of Coral Fish According to Monitoring and Evaluation Category 

No. Taxa Composition Transect 1 Transect 2 Transect 3 Transect 4 

1. Indicator Species 

 Sum of spesies 

 Sum of family 

 Sum of  individu 

 

12 

1 

25 

 

8 

1 

11 

 

11 

1 

18 

 

8 

1 

11 

2. Major Species 

 Sum of species 

 Sum of family 

 Sum of individu 

 

66 

10 

236 

 

42 

9 

180 

 

37 

10 

109 

 

52 

10 

165 

3. Target Species 

 Sum of species 

 Sum of family 

 Sum of  individu 

 

29 

9 

102 

 

19 

9 

80 

 

14 

6 

65 

 

18 

6 

43 

T  o  t  a  l 

 Sum of species 

 Sum of family 

 Sum of individu 

 

107 

20 

363 

 

69 

19 

271 

 

62 

17 

192 

 

78 

17 

222 

 

Research of Duty of Marine and Fisheries Moluccas Province (2007)  show that area of coral reef in 

Eri village have 97 species of coral fish, pertained in 58 genera and 34 family. If we compare with this 

research, so there have been increasing of species amount and genera of coral fish, but family amount 

of coral fish which we get is low if compared with year of 2007. This is  caused by location of different 

line transect, although used same method that is line intercept transect. On 2007, transect put horizontal 

with beach line, while this research put line transect vertical with beach line.     

 

3.3. Density of Coral Fish Resources 

According to monitoring and evaluation category of coral reef, coral fish major species have higher 

density (163 ind/m2) better than target species (72 ind/m2) and indicator species ((17 ind/m2). Result of 
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analysis in table 13 showed that standing stock of coral fish major species (64571,43 ind/ha) is higher 

than target species 20571,43 ind/ha and indicator species (4857,14 ind/ha).  Result of analysis show 

that individu density and standing stock of coral fish category on major species is higher than target 

species, and especially indicator species. 

 

Table 2.  Density of individu and standing stock of coral fish on coral reef coastal waters 

village Eri. 

Grouping of Coral Fish 
Density 

(Ind/m2) 

Standing Stock 

(Ind/ha) 

 Indicator species 

 Major species 

 Target spesies 

17 

163 

72 

4857,14 

46571,43 

20571,43 

T  o  t  a  l 252 72000 

 

Table 3. 20 species of coral fish which have higher abundance 

No. Coral Fish Species Abundance (ind/ha) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

 20. 

Pomacentrus moluccensis 

Caesio teres 

Pseudanthias huchti 

Pterocaesio pisang 

Pterocaesio tile 

Chromis ternatensis 

Pomacentrus lepidogenys 

Chromis weberi 

Naso hexacanthus 

Chrysiptera rollandi 

Chrysiptera talboti 

Scolopsis ciliatus 

Caesio cuning 

Chromis viridis 

Dascyllus reticulatus 

Chromis amboinensis 

Cirrhilabrus cyanopleura 

Odonus niger 

Cirrhilabrus solorensis 

Chaetodon kleinii 

3.285 

2.501 

2.357 

1.928 

1.785 

1.785 

1.642 

1.357 

1.214 

1.142 

1.142 

1.142 

1.071 

1.071 

928 

857 

857 

857 

785 

714 

 

Acording to analysis result on table 3, show that fish type of Pomacentrus moluccensis have higher 

abundance individu caused of this species like to live in schoal although its population is not big.    

Teritorial waters of Eri village have potential fisheries resources from standing stock also exploiting 

opportunity and development. Its can be look from result of research and analysis to stock sustainable 

stock potency abundance. Intake data use biosonic obtained pelagic fish density with wide if waters 

1.5142 Km2 is 1.86E-02 kg/m3, with sustainable potency (MSY) is 14.09Ton/Thn, also catching amount 

which might (JTB) is 11.27 Ton/Thn. On the other side, demersal fish density is 2.03E-02 kg/m3 with 

value of sustainable potency (MSY) is 15.39 Ton/Thn, also JTB is 12.31 Ton/Thn (Table 4). 

Table  4. Coral fish density on coastal waters village Eri 

Fish Group 
Density 

(Kg/m3) 

Wide of territorial 

waters 

(Km2) 

Biomass 

(Ton/Tahun) 

MSY 

(Ton/Tahun) 

JTB 

(Ton/Tahun) 

Pelagic 1.86E-02 1.5142 28.18 14.09 11.27 

Demersal 2.03E-02 1.5142 30.77 15.39 12.31 
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Nybakken (2001) said that beside of abundance species factor and individu of coral fish, so that factor 

that very determining abundance or fish potency on coral reef area, that is habitat variation on coral 

reef, which consist of life coral component with variation of growth pattern, break of dead coral, sand, 

formed of gap and dip, algae, shallow and deep waters, also different zone. Others, coral reef have 

variation of environment and habitat which bigger from one place or zonation to other zonation. This is 

relation with species distribution and diversity, and individu abundance of coral fish, which have big 

fish potency that location on coral reef zonation.   

4. CONCLUSIONS 

From result of research, we can conclude that richness of species, density and standing stock of coral 

fish on major species category is highest better than target species and indicator species. Potency of 

demersal fish is highest better than pelagic fish incoastal waters village Eri. 
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ABSTRACT 

By using a simple technique we had successfully developed many types of attractive fibers from various marine 

wastes such as from broken coral reefs, used shells of crabs and neritic animal shells, skin of shrimp, and few 

types of beach stones. The mechanical strengths of these novel fibers are under investigated with a simple physical 

method. The optical behaviors of these new fibers are also being under active research characterized with a simple 

technique. Based on our preliminary results, we found that these all fibers are strong mechanically due to a 

collaboration of attractive 2D structures and a bonding of many nanofibers in a microfiber. In order to understand 

the very basic properties of fiber oscillations, we introduce a simple theoretical study with simulation support on 

it. We obtained a kind of sound waves in the vibration types of the newly marine waste fibers. Therefore a simple 

prototype device is being developed to use these kind of fibers for integrated sensors such as an integrated 

temperature-light-sound sensor called as ITLS-Sensor. Further research works are need to innovatively develop 

this kind of smart simple device based on marine waste technology.  

Keywords: Marine Waste, Nanotechnology, Nanofibers 

1. INTRODUCTION 

Nanotechnology and nanoscience are two sides of an attractive scientific field in this 21st century that 

make technology and engineering faster, smaller, sensitive and cheaper, so that all people in society 

with various levels of their social status can enjoy it all happily without doubt. In order to develop such 

incredible science, many contributed scientists with various background of life from generation to 

generation had been discovering God knowledge which means that such scientific knowledge cannot 

be wrong in place and time in contradictions with political and social sciences that normally only are 

true in certain society and nation or even just in a country or few connected countries.  

Many efforts conducted by a lot of wise men appeared obviously on their Jazher book have been 

developed effectively and in such a way of smart styles to not only scientific society but also in ordinary 

people life. People from generation to generation have been investigating God who is exist among 

people but they have no idea who is this Guy, while the knowledge that they found cannot deny His 

creations among their heart, thought and desires [Ref. [0]: Josh. 10:13; Col. 1:26-29]. It should be 

pointed out that no matter how good and sophisticated man creations, they cannot be comparable with 

God laboratories existed everywhere on earth and in the giant universe with many complicated millions 

of galaxies structures connected each other viewed from earth skies, for example a genuine modern 

nanochip that can be moved like a stylist car in human blood or vain, cannot be comparable with God 

DNA (G, C, A, and T; [God Eternal  Chip or created new spirit, Ref. [0]: Ezek. 11:19-20; Heb. 8:10; 

10:16-18]) that controlled the human genetic codes inside human body. In addition, a man made nuclear 

fuel submarine cannot be comparable with God ocean structures that consisted of moving sea animals 

and so on. On the other hand, the way of thinking of human being identified as a ratio thinking cannot 

be comparable with the way of God thinking (called as a supraratio thinking plus ratio thinking). Here 

a ratio thinking is a part of supraratio thinking as well as a supranatural power also involves natural 

power, and not the other way around [1-3].  

Here, we report our simple technique on how to change marine wastes such as beach stones, used or 

broken sea shells and crabs or lobsters skins, broken coral reefs and so forth to be for example a novel 

fiber that are much more valuable than the marine expert think before. We could say that what have 

mailto:hendry.elim@fmipa.unpatti.ac.id
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been a marine waste could be changed to be an expensive new thing. This simple technique was firstly 

presented or introduced at the 1st international seminar of basic science at 17th birthday celebration of 

Faculty of Mathematics and Natural Sciences (FMIPA), Pattimura University (UNPATTI) on 3rd June 

of 2015. The detail of this simple method is completely described in Section II of this paper. A simple 

theoretical description to explain the novel fiber is shown here associated with our simple mobile device 

to measure the temperature dependence sound velocity of an object that is being vibrated. Further 

research works are being carried out in our research center of nanotechnology and innovative creation 

(PPNRI-LEMLIT) to innovatively develop this kind of smart simple device based on marine waste 

technology.  

2. EXPERIMENTAL TECHNIQUE 

Figure 1 depicts our simple method with 4 steps of fiber fabrications made by marine wastes. In this 

technique, we firstly developed it by changing an outer skin of coconut fruit to be a new fiber at our 

laboratory of nanomaterials for photonics nanotechnology (Lab. N4PN) at physics department, FMIPA-

UNPATTI in the late of 2014. However, in changing a marine waste to be a new valuable structure with 

an incredible application, we did not burn the sample such as appeared on the 1st step in Fig. 1 because 

how can you destroy some valuable elements for instance CaCO3 that have been a waste such as beach 

stones, shells/crabs/lobsters skins and a broken coral reef found near the sea. Here, we replaced the 1st 

process of our technique by using a rough smoothly paper to obtain a 2D structure of the waste and then 

followed by the same process in our former method [4]. The detail view of our technique is shown in 

Fig. 2.   

 

Figure 1. A novel simple method with 4 steps to fabricate a novel fiber from a waste 
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Figure 2. A new simple fabrication technique without fire with 4 steps of a novel fiber  

based on a waste. 

The mechanical strengths of these novel fibers are being investigated in our research center with a 

simple physical method which is based on the measurement of Young modulus (Y) and/or bulk modulus 

(B). Young modulus of a material normally happened when there is a force (F) applied in an area of a 

surface (A) of a material that makes it expands its length (L+L). Therefore, we can define Y as (Ref. 

[5]) 

Y = (F/A)/(L/L)         (1)           

While bulk modulus, B is measured based on the pressure change (p) applied in an area of a material 

that causes the volume change (V+V) defined as 

 B = -p/(V/V)        (2) 

Figure 3 depicts the simple description technique to measure parameters Y and B, respectively.  

 

Figure 3. Experimental technique to measure Young modulus as well as bulk modulus. 

 

The optical behaviors of these new fibers are also being under active research characterized with a 

simple technique described based on Ref. [6]. Figure 4 shows a simple setup to measure the fiber 
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elasticity constant (string constant, k). In the picture, the fiber behavior was like a string that can 

oscillate like a string with a constant k when the structure of the fiber is completely uniform or with few 

ki constants in the length of fiber depending on the types of material structure in it.  

 

Figure 4. Illustration of a fiber that has a function like a string 

 

Figure 5.  Simple experimental device setup for sound velocity temperature dependence 

measurement 
In order to understand the very basic properties of fiber oscillations, we introduce a simple theoretical 

study with simulation support on it. We obtained a kind of sound waves in the vibration types of the 

newly marine waste fibers as depicted in Fig. 4. Furthermore, a simple prototype device is being 

developed to use these kind of fibers for integrated sensors such as an integrated temperature-light-

sound sensor called as ITLS-Sensor as shown in Fig. 5. 
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3. RESULTS 

By applying our simple technique as depicted in Fig. 2, we found some novel fibers made from some 

marine wasted materials such as from beach stone, broken coral reef, and sea animal shells. Figure 6 

shows some new fibers from our simple method in which these all types of fibers are very elastics and 

strong. Based on our preliminary results, we found that these all fibers are strong mechanically due to 

a collaboration of attractive 2D structures and a bonding of many nanofibers in a microfiber. Further 

mechanical strength of these fibers are being investigated at our research center (PPNRI-LEMLIT, 

UNPATTI) for various applications in our daily life.  

 

Figure 6. Some novel fibers fabricated from marine wasted materials such as from a beach stone, 

a broken coral reef and sea animal shells 

By a detail investigations of optical, mechanical and electronics properties of these prototypes fibers 

based on our former experiences in nanoscience and nanotechnology [7-8], we could develop these 

products to so many various applications in a large scale with a cheap price with a multidisciplinary 

use, for example in Fig. 7, we illustrate our future products in multidisciplinary clothes that can be able 

to absorb light or photons (a green energy) from the sun, and then automatically kept in storage simple 

chips embedded as a part of the cloth fibers that later can be used to generate electricity or heat up the 

body of the user for a special propose like a body treatment while wearing the cloth in the user daily 

activities.    

 

Figure 7.   Multidisciplinary future products illustration, for example in a creative  

multi-purposes cloth.  
From our device depicted in Fig. 5, we can measure the speed of sound sourced from the vibration of 

our novel fibers. Figure 8 shows the character of such simple and cheap smart device in which by 

adjusting the tunable measurement based on the distance change, we obtain an accurate measurement 

of speed of sound propagating on air under certain temperature. Here, we can develop a simple smart 

product with multi-tasking ability in our daily life with a cheap prize and high quality use in each types 

of social status in our modern complex society. People from various types in the society and different 

nations can taste the same opportunity products without thinking that “I can get it if I am getting a high 

salary or rich status”. This is called as the knowledge of God in science and technology that has a 
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various impact to the whole people from different tribes and nations with the taste of excellent human 

integrity.  

 

Figure 8. A comparison of two types of methods. 

[Fig. 8] Using to measure the speed of sound under the  change of temperature, Ton air. The parameters 

v, v0, d, k and T are the speed of sound, the speed of light when T = 0 0C, the distant position of vibration 

fiber or object, a natural constant (m/(s 0C)) of the link between temperature and sound wave on air, 

and the temperature, respectively.  

4. CONCLUSIONS 

In summary, we have investigated a simple novel technique to fabricate various types of fibers made 

from many types of marine wasted materials. Our initial findings show that a large scale products of 

creative multidisciplinary things that have a multi-tasking impact in human daily life can be realized 

with a well arranged process funded with an optimum and effective research grant in associated with a 

good collaboration with many types of companies. Here we can get a successful target and widely 

profits together by contributing one another.  
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ABSTRACT 

Fisheries sector is one of few major sources for revenue to Maluku Province, according to Indonesia Coordinating 

Investment Board in 2012 fishery sector which is include in agricultural sector had almost 30% of revenue of 

Maluku Province as total followed. Fisheries sector is the highest but isn’t high enough consider amount of 

potential natural sea resources so it’s crucial to figure out how to improving this sector. Purpose of this research 

is identified the priority factor for local government to increase performance of fisheries sector in Maluku 

province. This research uses interpolation data in order to deal with limitation of sum of data, with quarterly time 

series data from 2004-2013 and VAR (Vector Auto Regression) IRF approach. IRF is one of econometric analysis 

tool to determine the response of an endogenous variable to a shock given, which on this research is to analyze 

response of fisheries productivity to shock of its determine factors which are amount of catching ships/boats, 

number of catching fisheries households/company in Maluku Province and number of household aquaculture. 

Result of this research indicates that amount of catching ships/boats and number of catching fisheries 

households/company have significant and positive effect on fishery production also have permanent effect in long 

run but number of household aquaculture does not have significant effect but has positive permanent effect in 

long run. Means, local government can focused on developing catching fisheries since been reported by Indonesia 

ministry of marines and fisheries affair that approximately every year IDR 5 Trillion has been stolen from Maluku 

sea and huge potential that local government can utilize by adding more catching fish equipped with sufficient 

technology, good motor and size along with well-train crew. 

Keywords: Fishery Productivity, Performance, Maluku, Impulse Response Factor 

1. INTRODUCTION 

In 2013 share of fisheries sector in the country’s Gross Domestic Products (GDP) has been growing 

rapidly (year on year comparison) especially in first to third quarter with an average rise was about 

6.23%. This fact showed there was increasing in added value which meant there was actual increasing 

in revenue of Fisheries Company in average. Although, the positive growth on fisheries revenue and 

value in general relatively compare with other sector such as food and plant on overall Indonesian Gross 

Domestic Products (GDP) in 2012, yet still under performing, let alone to main sectors likes mining 

and gas, (Center Of Data, Statistic and Information, 2013). This is an irony, as the biggest archipelago 

country with large potential of marines and fisheries, Indonesia doesn’t really have strong attention on 

this sector. 

As an archipelago, Indonesia’s geographical condition strongly supports the development of fishery 

activities. Indonesia has access to abundant fishery resources in both marine fishery and freshwater 

fishery, where 76 percent of Indonesia’s surface area is sea-waters, in addition to the 5,500 rivers and 

lakes found throughout Indonesia (Indonesia Coordinating Investment Board, 2011). Maluku Province 

is known as a ‘Thousand Island Province’. Surrounded mostly by water makes this province endowed 

by marine and fishery resources. The province whose waters cover 10 times the area of its land has 1.4 

million populations, or constituting only 0.6% of the total Indonesian population. Fisheries sector is one 

of few major sources for revenue to Maluku Province, according to Indonesia Coordinating Investment 

Board in 2012 fishery sector which is including in agricultural sector had almost 30% of revenue of 

Maluku Province as total followed.  

Fisheries sector is the highest but isn’t high enough consider amount of potential natural sea resources 

so it’s crucial to figure out how to improving this sector. Fisheries productivity determine by 

performance of catching fisheries and aquaculture. In catching fisheries number of boat with sufficient 

technologies play major role, in other hand number of households’ aquaculture on aquaculture sub 

sector, number of Fisheries Company also can have huge effect on fisheries productivity. Hermansyah, 

et al (2013) indicated that catching ship/boat had significantly effect on productivity fishermen and in 

general fisheries sector of East Aceh regency. Same result showed by Salas and Charles (2007) whom 

indicated boat size, fisherman’s experience and motor power had significant impact on fisheries 

productivity in Mexico. Purposed of this research was to formulate logical and plausible priority for 
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local government of this province to improve the productivity of fisheries sector though three determine 

factors from number of catching ships/boats, number of fisheries households/company and number of 

household aquaculture to fisheries production with impulse response function (IRF) approach. IRF is 

useful econometric tool to find out response of those three determines factors to fisheries production 

either in short and long run. 

2. METHODOLOGY 

Variables and Data Selection 

This study used secondary quarterly time series data with 10 years of the period observation from 2004-

2013, which collected from center of statistical board, Indonesia. This research was conducted from 

January to May 2015, with Maluku Province as its research object, variables on this research divided 

into two categories, first, independent variables which are variables that have determination on fisheries 

productivity; number of catching ship, number of fishery household/company and number of household 

aquaculture. Second, dependent variable which being measure by total production of fisheries sector 

Maluku Province. Analysis method of this research is VAR (vector auto regression), with Impulse 

Response Function (IRF) as one of tools of VAR to examine the trend from response on each shocks of 

those independent variable in short and long run to dependent variable. 

VAR (Vector Auto Regression)  

The VAR model has proven to be especially useful for describing the dynamic behavior of economic 

and financial time series and for forecasting. It often provides superior forecasts to those from univariate 

time series models and elaborate theory-based simultaneous equations models. Forecasts from VAR 

models are quite flexible because they can be made conditional on the potential future paths of specified 

variables in the model (Enders, 2004). 

VAR model will be used when stationary data of the study are at the level; if the data are not stationary 

at the level but not co-integrated, then the VAR model of first difference will be used. Another option 

is to use VECM model if the data used in this study are not stationary at the level and co-integrated 

when Rank cointegration (r) > 0. VECM model ordo p and rank r cointegration be written as follow 

(Fuss, 2008, Canova and Ciccarelli, 2013): 
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Impulse Response Factor (IRF) 

IRF measures the effect of a shock at a certain time to the endogenous variable innovation at that time 

and in the future, IRF described in Canova and Ciccarelli (2009), researchers using VARs with static 

and dynamic interdependencies and, possibly, time variation in the coefficients may be interested in 

computing the responses of the endogenous variables to shocks in the variables or to shocks to the 

coefficients (via shocks to the common 𝜆𝑡 or shocks to the factors 𝜃𝑡) and in describing their evolution 

over time. In this situation, responses can be obtained as the difference between two conditional 

forecasts: one where a particular variable (coefficient) is shocked and one where the disturbance is set 

to zero. 

3. RESULTS 

Based on the data stationary test, data set for the fisheries performance model is not stationary at the 

level, but stationary at the first difference. Based on the optimum lag test, the three optimum models 

are at the first lag. Based on the stability test, at the optimum lag of the first lag, the models are already 

stable. Based on Johansen Co-integration Test, all three models have co-integration. So for this study, 

the suitable model to be used on the model of this research is Vector Error Correction Model (VECM), 
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instead of VAR (Vector Auto Regression). Impulse responses uses to view the response of current and 

future values of each of the variables to a one-unit increase in the current value of one of the standard 

deviation. It is a one-period shock, which reverts to zero immediately. 

Fisheries Performance on Production Response to Shock on Sum of Catching Ships/Boats 

Result showed that fisheries performance on production response to shock on sum of catching 

ships/boats own by every fishermen on this province that been tracked and registered and it indicates 

that shock on number of catching ships/boats would definitely increase fisheries production 

performance in this province and gave permanent effect in long run. Result really implied actual 

condition on this province, there are many catching boats run their operation around Maluku sea, but 

the number of catching ships/boats own by local fishermen of this province compare with catching 

ships/boats that own by fishermen from other province not to mention number illegal-fishing and illegal 

operation or non-license operation are still out of number. In the meantime fleets from local fishermen 

still haven’t much on the use on latest and sufficient technology, with an effective technology its 

possible to to tackle lack on number of fleets in term of productivity. Its an ideal situation when 

increased in the number of catching fleets equipped with latest and efficient technology and well-trained 

human resources would certainly increase the productivity of fisheries sector of this province in long 

run. Salas and Charles, (2007) and Hermansyah (2013) also supported result of this findings that 

catching fisheries fleet has significant effect in fisheries productivity, Bandara, 2014 also supported this 

finding that catching vessel design, construction and operation have huge role in enhancing productivity 

of fisheries. 

Fisheries performance on production response to shock on number of Fisheries Company 

Fisheries performance on production response to shock on number of fisheries company that been 

registered and it indicated that shock on number of number of fisheries household/company in this 

region will certainly increase fisheries production performance in this province and gives permanent 

effect in long run. More people to run business on fisheries sector will have positively effect on 

productivity, which also means increasing revenue from fisheries sector through tax and more 

importantly greater the number of multiplier effect since most fisheries company in this province are 

still more in labor-oriented that capital-oriented so will rely much on man power which can help to 

decrease number of unemployment on region.  

Fisheries performance on production response to shock on number of households’ aquaculture 

Fisheries performance on production response to shock on number of households aquaculture that been 

registered and showed that shock on number of households aquaculture in this region had not have an 

effect on fisheries production performance on this province would have positive and permanent effect 

in long run. There are research related to how aquaculture for freshwater, brackish water and seawater 

have grown rapidly around the world, Waite, et al (2014) reiterated that aquaculture could boost income 

and employment, particularly in developing countries where most aquaculture growth will occur though 

aquaculture needs enough supply on inputs from land, freshwater, feed, and energy. That enough supply 

may have been the main problem why aquaculture in this province hasn’t have significantly effect on 

total fisheries production, there are many factors that have to be in line and ready which require 

capabilities of capital and well-trained human resources to make it worked, though since 2004 to 2013 

aquaculture in Maluku have risen rapidly. 

4. CONCLUSIONS 

Result of this research indicated that amount of catching ships/boats and number of catching fisheries 

households/company had significant and positive effect on fishery production also have permanent 

effect in long run but number of household aquaculture did not have significant effect but would have 

positive permanent effect in long run. Implication of these findings were in few years to come 

government had to focus on developing catching fishery sector to increase total revenue of fishery 

sector, because according to Indonesian Ministry of Marines Affairs and Fisheries, that potentially more 

than IDR 5 Trillion have been stolen from Maluku Sea every year. Therefore local government could 

take several approach which were, enhancing the intensity of sea patrol to prevent illegal fishing, gives 

positive incentive to catching Fisheries Company such as tax allowance and price protection and also 

gives subsidy on fuel. Local government can also increase research funding to create more effective 

technology of fish catching which can strengthen triangle networking between local government as 
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regulator, fishermen (households/company) as core business and education institution as innovation 

agent, together side by side to make fisheries sector become real economic backbone of this province. 

More approach that local government could get through in order to enhance fisheries productivity in 

particularly catching fisheries was to get involve in open up an accessibility for capital sources to local 

businessmen, by launch a bank that only focus on funding fisheries sector include giving loan because 

access to capital become one of classical problem for almost every fisheries sector around the world 

especially in third world country or developing country so to speak. Another important factor which is 

related to post production from price to (potential) market of fisheries product, local government can 

help to keep price of fisheries product from local businessman in competitive level against its 

competitor’s business sector in particularly from outside region by added more taxes only to fisheries 

companies that own by non-local businessmen. 

Yet, this study has some limitation likes more non-technical related variable related to fisheries sector 

such as access to capital or in this case rate of loan given by commercial bank to SMEs fisheries includes 

individual and traditional fisheries because various studies showed that access to capital was one of the 

major constrain for fisheries sector to grow. In Addition, intangible factors such as strategic plan by 

governors to majors from every region in this province related to what’s their plan to increase fisheries 

sector. Another intangible factor that should be consider is bureaucracy related to time elapse of 

administrative works. Future research can include those factors to enrich scope of the research also be 

more thorough on analysis regarding readiness of catching fisheries in particular on how is the condition 

and how far are catching fisheries include catching ships/boats and fisheries company using sufficient 

technology by local fishermen to run their business. 
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ABSTRACT 
Home industry in Tual city for processing product on kinds of seaweed Eucheuma cottonii is quite diverse, but 

the amount of production on seaweed products are not continuous yet. This is due to the lack of demand for 

processing products of seaweed which is continuously in large quantities, which can be seen by the low public 

perception in consuming processing products of seaweed. Therefore it is necessary to conduct analysis of public 

perception of seaweed processing products in the Tual city. The results of analysis describes the consumer on 

processing products of seaweed that work everyday most as a housewife about 25% up to 60% of respondents 

have ever bought processed seaweed products, while the remains 40% have never bought the processing products 

of seaweed, the average of consumer expending per month is Rp ≤1.000.000 about 75% while the average of 

expending for processing products of seaweed at the range of Rp. 10,001-30000 about 56%. Public interest in 

consuming processing products of seaweed are only 0% for each week. It describes the level of consumer interest 

which is very low on processing products of seaweed. 

Keywords: Perceptions, Interests, Processing Products, Seaweed 

  

1. INTRODUCTION 

Facing opportunity and challenge of the development in globalization era and coast resource 

management must be able to transform each fishery trade of people directed to business and self-

sufficient entirely and integrated. One of coast resource commodity which economic is seaweed. From 

hundred kinds of seaweed that spread in Indonesian’s coastal, there are 4 kinds which has economic 

value that is family of Gracilaria, Gelidium and Gelidiella as jelly produced, and family of Hypnea also 

Eucheuma as karaginan produced. 

In food industry, karaginan is used as stabilizer, thickener, gelling agent, additive in processing product 

of chocolate, milk, pudding, instant milk, and can food. In pharmacy industry, karaginan is used as 

thickener (suspensi), emulsion dan stabilizer in processing of toothpaste production, drugs, mineral oil, 

and much more. Besides, it also used in industry of textiles, paints dan ceramics. Toothpaste industry 

is the biggest industry in Indonesia that is used karaginan. Therefore, it is expected that the existence of 

seaweed processing industry in household scale can improve people’s income and also can absorb the 

labor. Tual city is a city with household industry for processing product on kinds of seaweed Eucheuma 

cottonii that is quite diverse among processing of seaweed syrup, seaweed jam, seaweed brownies, 

seaweed pudding and others, but the amount of production on those seaweed products are not 

continuous yet.  This is because there is no demand yet on processing product of seaweed continuous 

in large amount. It can be seen by the low perception of people in consuming seaweed products. 

Someone decision in consuming seaweed products is very influenced by many factors, include Tual 

people who is classified into very heterogen. In general come from various ethnic, tradition or habitual.  

So that, it enough influences social life, ekonomy and culture. Besides, many substitution products with 

various famous brands quite influences people’s decision to select processing products like syrup, jam, 

pudding and much more. 

People always have own perception before decide a product which will be consumed like the kinds or 

quantities. People with high of activities or incomes usually looking for branded product and have 

various taste, usually they prefer to shop in supermarket or location that easy to find because their 

priority is the comfortable and also the quality of product although they have to pay more. Besides, 

there are also people whose tends to choose a product with certain basic ingredient usually caused of 

hobbies and willingness to try, such as syrup product. Beside consumer, producer or trader of seaweed 

processing product is asked to always innovative and creative in differentiate their product with others 

product that is offered by competitor. (Kotler, 1997). Therefore, producer must able to identified whose 

the main consumer or whose the main competitor and how the position of products offering in the 

market.  

Form those explanations, it is necessary to create an Analysis of People Perception on Seaweed 

Processing Products in Tual city. 
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2. METHODOLOGY 

2.1. Time and Place of Research 

This research is conducted in Tual city. The selection of this location is using purposive way based on 

people in this location which are the user of processing products as well as seaweed or other substitution 

products. This research conducts during 7 months started from February up to August 2014.  

2.2. Method of Collecting the Data 

In collecting the data, this research using directly survey and questionnaire to the houses around Tual 

city. The respondent of this research is the people whose shops in Tual traditional market and 

outlets/people’s house that sell processing products in Tual areas. The method which used in gathering 

sample is Accidental Sampling (Haphazard atau Convenience Sampling) with 150 people for sample. 

This method is used to facilitate the survey, because of the limited time, cost and energy. In this method, 

it doesn’t need to determine the people who must be survey, but only visited some housing or settlement 

of people around Tual city. The refraction risks in gathering sample are expected to be minimized and 

the conclusion that is made can be the representative of population that has been researched. (Nasution, 

2003). 

The data which is needed on this research can be classified into two categories, that is: secondary data 

and primary data. In order to get those data accurately, it is needed maka dilakukan teknik pengambilan 

data sebagai berikut 

1. Observation. It is a technique to gather the data by directly observes the research object and takes 

note systematically about related indications. 

2. Library research. It is a technique to gather the data by a library study/reference an also related 

instance’s reports.  

3. Interview. It is a technique to gather the data by asking directly question to the respondent based 

on questionnaire. 

Data which has been collected would be valued by Likert scale. Likert scale relates with the questions 

about someone’s attitude toward something, such as agree/disagree, happy/unhappy, and good/bad. A 

respondent is asked to fill the verbal questions in ordinal scale on on certain numbers. 

 

3.3. Analysis the Data. 

Validity and Reliability Test. Validity means this instrument use to measure off what should be 

measured (Sugiyono, 2008).  A scale is called valid, if the scale is used to measuring what should be 

measured. Therefore, in this research is using correlation of ‘product moment’ from Pearson that is: 

 

𝑟𝑥𝑦 =  
𝑁 ∑ 𝑥𝑦 − (∑ 𝑥)(∑ 𝑦)

√𝑁 ∑ 𝑥2 −  (∑ 𝑥2) (𝑁 ∑ 𝑦2 −  (∑ 𝑦2)
 

Where: 

X = Question of certain number 

Y = Total score 

N = Sum of respondent 

 

By significance level 5%, if r result ≥ r table so that the result of questions measurement are valid. 

Reliability is showing consistency and stability score of scale result on certain measurement, reliability 

is concentrated on the matter of the accurately of measurement and result. (Sarwono, 2006). Which is: 

𝑅𝑛 =  
𝑘

𝑘 − 1
1 −  

∑ 𝜎𝑏2

𝜎2
 

 

Where: 

Rn = Relative instrument 

K = Numbers of questions 

∑ 𝜎𝑏2 = Numbers of varians 

𝜎𝑏2 = Total Varians 

If r positive Alpha bigger than r table. Therefore, those questions which would be asking are reliable to 

measure the reliability of people perception on processing product of seaweed. 
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Analysis that is used to analyze the data includes descriptive analysis. Descriptive analysis is used to 

get profile description of Tual’s people as consumer of processing product of seaweed.  Description of 

consumer on this seaweed product provides in order to know the details condition of consumer’s social 

economic. 

3. RESULTS 

3.1. Validity and Reliability Test  

Before conducting the research, it is need to test the questionnaire whether it is valid and reliable to 

measure people perception on processing product of seaweed. Where total respondent that is used about 

40.  Sugiyono (2008) said that in order to differentiate the valid and reliable research, on the result of 

valid research, there is a similarity between collected data with the real data in researched object, while 

the result of reliable research if there is a similarity data in different time, for instance if the object in 

red color, so that now or tomorrow still in red color. 

a) Validity Test 

The correlation level of r table in this research is looked for by seeing the r table on some respondent 

about 40 (N of cases) so df = 40 – 2 = 38 with significance level 5 % got the numbers about 0,320. In 

sight, the item of questions that asked has r result (by seeing score of corrected item correlation) that 

marked positive and all have more score than r table so that, it is valid to measure validity factors that 

influences people perception on processing product of seaweed. 

b) Reliability Test 

From the data it can be seen that r positive Alpha is about 0.672 and bigger from r table (0.3). Therefore, 

those items of questions are reliable to measure the reliability of people perception on processing 

product of seaweed. Therefore, after validity and reliability test, those valid and reliable questions to 

measure people perception on processing product of seaweed. 

3.3. Demography Characteristic and  of Consumer  

Demography characteristic is a characteristic that describes someone’s demography condition such as 

age, gender, occupation an education. 

Tabel 3. Percentage Responden Berdasarkan Jenis Kelamin 

Gender Man  Woman Total 

Percentage 35% 65% 100% 

 

Based on the table above, it can be seen that the most respondent in this research is woman with 65% 

and man about 35%, This describes when collecting the data which has more being interviewed is 

woman and also the possibility that the woman is consuming more processing product of seaweed 

reminds that location of data gathering near to the place of processing products of seaweed are sold. 

 

Table 4. The Percentage of Respondent Based on Age 

Age 
≤ 25 years 

old 

26 – 35 years 

old 

36 – 45 years 

old 

≥ 45 years 

old 
Total 

Percentage 45% 10% 15% 30% 100% 

 

The Percentage of Respondent can be seen where the highest is in the age of ≤ 25 years old with 45%, 

then ≥ 45 years old with 30%, further 26 – 35 years old and 36 – 45 years old in 10% and 15%. It 

describes that consumer which more consuming processing product of seaweed is in teenager and old. 

If it is connected to the table 9, so that the highest is in the product of seaweed pudding that is favorite 

food for teenager. 
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Table 5. Percentage Respondent Based on Occupation 

Kinds of 

Occupation 

Gov.employee/ 

National Army/ 

Police 

Private 

Employee 

Entrep

reneur 
labor Student 

House 

wife 

unemplo

yed 

Other

s 

Tota

l 

Percentage 20% 10% 10% 0% 22.5% 25% 7.5% 5% 10

0% 

 

Based on the table above, it can be seen that the most consumer of processing product of seaweed 

everyday work as housewife about 25%, student about 22,5% and Government 

employee/Police/National Army about 20%, so that it can be said the most consumer in consuming 

processing product of seaweed is housewife, it is because the majority of producer processing product 

of seaweed are housewife and also there is emotional communication that quite influenced interest on 

consuming processing product of seaweed.  This in line with table 6. Where based on status in family, 

a housewife is the highest consumer in consumes processing product of seaweed that is 47,5%. 

Tabel 6. Percentage of Respondent Based on Status in Family 

Status in 

 Family 

Head of  

Family 
Housewife Child Others Total 

Percentase 12.5% 47.5 37.5 2.5% 100% 

 

Table 7. Percentage of Respondent Based on Education 

Education 
 No 

School 

Elementary 

School 

Junior 

High 

School 

Senior 

High 

School 

Bachelor/ 

Diploma 
Master/Phd Others Total 

Percentage 0% 0% 17.5% 65% 18% 0% 0% 100% 

 

Based on the education level so that can be seen the most consumers in consuming processing products 

of seaweed is Senior High School. The capability for purchase can be seen on the table 8, 9, 10 and 11 

whereon table 8 describes 60% respondent have ever bought processing products of seaweed, while the 

remains 40% have never bought processing products of seaweed. 

Table 8. Percentage of Respondent Based on Ever Purchase processing products of seaweed 

Details Yes  No Total 

Percentage 60% 40% 100% 

 

While for the like level on kinds of processing products of seaweed can be seen on table 9, where the 

high is in number 7 that is seaweed pudding, it is because this  product quite familiar to be served as 

the dessert in formal activities and often used in social activities like looking for funds. 

Table 9. Percentage of Respondent Based on the like level of processing products of seaweed 

Details Like level 

Total Kinds of Processing 

Product 
1 2 3 4 5 6 7 8 9 

Percentage 7% 15% 10% 10% 16% 7% 27% 6% 4% 100% 

 

Information: 

1 Seaweed Syrup (Bottle, Glass drink) 5 Seaweed Steak  

2 Seaweed taffy 6 Seaweed Brownies 

3 Seaweed Noodle  7 Seaweed Pudding 

4 Seaweed Chips 8 Seaweed Embal 

  9 others 
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Table 10. The average of Respondent Based on the capability for purchasing 

Variabel Characteristic (Rp) Percentage 

The average of consumer 

expenditure in a month 

≤ 1.000.000,- 75% 

1.000.001 – 2.000.000 21% 

2.000.001 – 3.000.000 4% 

≥ 3.000.001 0% 

TOTAL 100% 

The average of consumer 

expenditure for purchase the 

processing products of 

seaweed 

≤ 10.000 0% 

10.001 – 30.000 56% 

30.001 – 50.000 36% 

≥ 50.001 8% 

TOTAL 100% 

 

On table 10. Describing the average of consumer expenditure per month is in ≤ 1.000.000 about 75%, 

This is because the selling location of processing products of seaweed can be said in location with 

economic level which is the people still in mid economic to low economic, Besides people with high of 

activities or incomes usually looking for branded product and have various taste, usually they prefer to 

shopping in supermarket or location that easy to find because their priority is the comfortable and also 

the quality of product although they have to pay more. Th s is in line with the average of expenditure 

for processing products of seaweed at the range of Rp. 10.001 – 30.000 for about 56%, it means the 

willingness to buy processing products of seaweed if the price is not more than Rp. 30.000. With the 

percentage of purchasing per month is about 77% and per year is about 23% while per week still very 

less 0% which can be seen on the table 11 bellow: 

Table 11. Percentage of Respondent The average of buying processing products of seaweed 

Variabel Time Percentage 

The average of buying 

processing products of 

seaweed 

Weeks 0% 

Months 77% 

Years 23% 

TOTAL 100% 

 

It is looked from the less of people interest in consuming processing product of seaweed which is only 

0% for each week, describes the interest level of consumer on processing product of seaweed is 

relatively low, this is because of the availability and easy to get seaweed, the appropriate price with 

processing products of seaweed that has been received and also the quality of the processing products 

of seaweed itself. Besides, there are so many substitution products with various famous brand quite 

influence people decision in selecting processing products like syrup, jam, pudding and so on.  In 

details, it is needed to conducting deep research in order to know the factors that became main cause or 

main reason the consumer in Tual city doesn’t have quite interest for consuming processing product of 

seaweed. 

4. CONCLUSIONS 

The results of analysis describes the most consumer on processing products of seaweed work every day 

as housewife about 25% up to 60% of respondents have ever bought processing products of seaweed, 

while the remains 40% have never bought the processing products of seaweed, the average of consumer 

expending per month is Rp ≤1.000.000 about 75% while the average of expenditure for processing 

products of seaweed at the range of Rp. 10,001-30000 about 56%. 

Public interest in consuming processing products of seaweed are only 0% for each week. It describes 

the level of consumer interest which is quite low on processing products of seaweed. This is because 

availability and easy to get the processing product of seaweed, the suitable price with processing 

products of seaweed that is gotten and quality of processing products of seaweed itself. Besides, many 

substitution products with various famous brands quite influences people’s decision to select processing 

products like syrup, jam, pudding and much more. 
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ENERGY TRANSFERRING FROM PLANKTON TO SMALL PELAGIC FISH IN 

THE SURROUNDING WATERS OF AMBON BAY 

N.V. Huliselan1, M.A. Tuapattinaja1, S. Haumahu1 

Faculty of Fisheries and Marine Sciences of Pattimura University1 

Jln. Mr. Chr. Soplanit – Poka Ambon 97233. Telp. (0911) 3825060 

Correspondent Email: nietteh@yahoo.com  

ABSTRACT 

Study on transferring energy from plankton organism to Stolephorus spp in Ambon bay surrounding waters has 

been done from July to August 2013. Study was focused on the abundance of phytoplankton and zooplankton and 

the stomach contents of Stolephorus spp. Phyto and zooplankton were collected from twelve fixed stations, while 

Stolephorus spp were sampled from three stations (Lateri, Rumahtiga and Eri). The result showed that, there were 

significant correlation between the abundance of phytoplankton and zooplankton (R = 0.66). Phytoplankton was 

dominated by Coscinodiscus spp, whilst Calanus spp (copepods) dominated the zooplankton communities. 

Calanus spp also was the dominant plankton consumed by  Stolephorus spp. It can be concluded that the preference 

food of Stolephorus mostly Calanus spp (copepods). Based on N and F values, copepods are the main food of 

Stolephorus spp, which is considerably more than 50%. Stolephorus spp are likely to exert significant pressure on 

their prey. 

Keywords: Transferring energy, Phytoplankton, Zooplankton, Stolephorus, prey 

 
1. INTRODUCTION 

Morphologically, Ambon bay can be divided into two parts of waters, which are inner and outer bay. 

The inner bay is characterized as semi-enclosed region, which dominated by mangrove communities, 

while the outer bay characterized by oceanic water. The different of the part of Ambon bay caused the 

diversity of the habitats and the organisms living on. Generally, the hydrography of bay surrounding 

waters is influenced by the monsoons, with southeastern winds prevailing between April to November 

and northwestern winds between December to March. 

Ambon bay surrounding waters is known as fisheries resources for the people around of Ambon. The 

population of small pelagic fish (Stolephorusspp) is high abundance in the waters of Ambon bay, 

primarily depends on the abundance of phytoplankton and zooplankton.To a large extent, 

Stolephorusspp is important bait to support the tuna fisheries. Some decades before, Ambon bay 

surrounding waters was famous as sources of Stolephorusspp, but due to the development of the coastal 

area of Ambon, the quality of waters became degradation and it appeared that the abundance of 

phytoplankton and zooplankton also tend to decrease.  

Haumahu (2011) found that the peak of abundance of phytoplankton ranged from 2.33x105 to 1.3x107 

cell/m3, while Sediadi (1987) found that phytoplankton in the Inner Ambon bay consisted of 27 genera 

during April and about 23 genera during July 1985. Another study was done by Erubun (2003) and 

Kaitjili (2002) showed that numbers of 33 and 64 genera of phytoplankton respectively. Morintoh 

(2001) also studied zooplankton communities in Ambon bay and found 53 genera of zooplankton, 

which dominated by subclass of Copepods, such as Evadne,Calanus, Paracalanus, Pseudocalanus, 

Centropages, Acartia, Oithona, Lucifer, Oikopleura, Sagittaand fish eggs.At the secondary level, 

Stolephorusspp comprise as the most predatory group of phytoplankton and zooplankton. Whilst, 

Hutomoet al., (1987) stated that the juvenile of Stolephorusheterolobus  in the length of 40 mm feeding 

on phytoplankton and small zooplankton, while they grew up Stolephorusspp consumed the large 

Calanoids, Leptochela, larval of polychaetes, Lucifer, Brachyuran larval of other decapods and the eggs 

of Stolephorusspp themselves. Furthermore, Haumahu (1995), who studied zooplankton and 

encountered more than 60% food containing ratio of Stolephorusspp from Ambon bay were Copepods. 

The recent studied was done by Tahapary (2003) found that the Copepods were the dominant zoo-

hoplankton in the inner Ambon bay. 

The study of trophic level from plankton organisms (phytoplankton and zooplankton) to small pelagic 

fish in Ambon bay is poorly described, in particular the trophic level to Stolephorus spp. Predation is 

proposed as one of the factors responsible for shaping the plankton communities, therefore, this study 

present the analyses of Ambon bay plankton communities and the containing ratio of stomach content 

of Stolephorusspp, in order to gain an understanding of the dynamic relation between trophic level. The 
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main purposes of this study are to determine the abundance of plankton communities (phytoplankton 

and zooplankton) and the feeding behavior and also the prey preferences of Stolephorus spp. 

 
2. METHODOLOGY 

2.1. Sample collection and Processing 
Plankton was collected at approximately monthly interval during a two month sampling July to August 

from twelve fixed stations (Fig.1). Sampling of phytoplankton was carried out during the day time by 

using Phytoplankton net (Kitahara) of a 64µm with the diameter of mouth area of 30 cm. Each station 

was position by using GPS. While the zooplankton were sampled by using a 200 µm meshed WP2 

(UNESCO, 1968) zooplankton net with a diameter of mouth area of 45 cm. The catch was preserved 

immediately in 4% formaldehyde in sea water. In the laboratory samples of phytoplankton and 

zooplankton were settled down in the jar for 24 hours, and then diluted 10 times with filtered sea water 

and formaldehyde (4%). The plankton was identified microscopically using a Sedgewick Rafter 

Counting Cell. The species of phytoplankton  and zooplankton were counted from 3 subsamples of 1 

ml, which were drawn off using a modification pipette under continuously stirring and the mean of 3 

replicates was used as the basic data (phytoplankton abundance were converted to number of cell/m3, 

while the abundance of zooplankton were converted to numbers of individuals/m3).  

Stolephorussppwere collected from fisherman from Lateri, RumahTiga and Eri (Fig. 1). 10 individual 

of Stolephorus was examined in the laboratory. Each species individual of Stolephorusspp was placed 

in a glass disc and measured to the nearest mm under a dissecting microscope. The stomach contents 

were examined microscopically. The whole length of stomach was measured by using water removing 

technique to know the volume of the stomach. For each specimen, the digestive tract was removed and 

teased apart using dissecting knifes.  

The stomach contents were placed in a glass disc, then identified and counted under microscope. The 

contents were estimated from subsamples of 1 ml, which were drawn off using a modification pipette 

under continuously stirring. Each species of prey were identified to the lowest taxonomic level 

whenever possible. Phytoplankton and zooplankton sampled from the water of Ambon bay and the 

plankton in the stomach of Stolephorussppwere identified following Hutabarat and Evans (1995), 

Yamadji (1979) and Tomas (1997). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.Site of the sampling Stations in the Ambon Bay surrounding waters 

 

2.2. Numerical and Statistical Analyses 

The data used in this study are estimates of abundances (number of cell/m3 for phytoplankton and 

number of individual/m3 for zooplankton. The abundance of phytoplankton and zooplankton were 

estimated using the formula suggested by Huliselan et al., 2007 (modified from Perry, 2003), as follow: 

=
𝑁𝑓 𝑥 𝑉𝑝

V
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Where: 

D : the abundance of phytoplankton (cell/m3) 

Nf : numbers of cell in 1 ml subsample 

Vp : volume of diluted sample 

V : volume of filtered water (m3) 

 

The volume of filtered water is measured using formula suggested by Newell and Newell (1977) as 

follow: 

V = 𝝅. r2 .l 

Where: 

V : the volume of filtered water (m3) 

n : constant (3.14) 

r : half of the mouth diameter of the net 

l : the distance of net towing (m) 

 

The correlation of the abundance of phytoplankton and zooplankton  using formula as follow: 

𝑌 = 𝑎 + 𝑏𝑋 
Where: 

Y : The abundance of zooplankton  
X : The abundance of phytoplankton 
a and b : Constant (population parameter) 

 

While, number of plankton species consumed by Stolephorusspp were estimated using important 

relative indices (IRP) according to Effendie (1979) as follow: 

 

𝐼𝑅𝑃 = (%𝑁)𝑥(%𝐹) 

 

Where: IRP = Important Relative Indices, N= number individual of plankton organisms, F= Frequency 

of preys present (%). The values of N and F are between 0 to 100%. 

The total percentages of all items (preys) in the stomach of Stolephorusspp (N) estimated by using the 

formula suggested by Effendie (1979) as follow: 

 

      % N =
𝑇𝑜𝑡𝑎𝑙 𝑠𝑝𝑒𝑐𝑖𝑒𝑠 𝑓𝑟𝑜𝑚 𝑜𝑓 𝑒𝑎𝑐ℎ 𝑠𝑡𝑜𝑚𝑎𝑐ℎ

 𝑇𝑜𝑡𝑎𝑙 𝑆𝑡𝑜𝑚𝑎𝑐ℎ 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑔 𝑝𝑟𝑒𝑦
 

 

To analyse the food preferences of Stolephorus can be estimated used selectivity indices based on the 

formula also suggested by Effendie (1979) as follow: 

 

𝐸 =
𝑟𝑡. 𝑝𝑖

𝑟𝑖 + 𝑝𝑖
 

 

Where: E = Selectivity Indices, ri = percentage of food in each stomach type, pi = the 

percentage of prey in the waters (the abundance of phyto or zooplankton). 

3. RESULTS 

3.1. The Plankton Composition  

From July to October 2013 encountered 33 species of phytoplankton, which contain of two classes, 

such as Baccilarriophyceae (20 species of diatom) and Dinophyceae (13 species of Dinoflagellates). 

The Bacilarriophycea consisted of Lauderia, Planktoniella, Skeletonema, Melosira, Stephanophysis, 

Leptocylindrus, Corethron, Coscinodiscus, Gosleriella, Eucampia, Biddulphia, Rhizosolenia, 

Chaetoceros, Thalassionema, Phaeodactylum, Pleurosigma, Nitzschia, Navicula, Pseudonitzschia, 

andtriceratium. The group of Dinoflagellates consisted of Prorocentrum, Amphisolenta, Dinophysis, 
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Ornithocercus, Gymnodinium, Gyrodinium, Ceratium, Gonyodoma, Gonyaulax, 

PeridiniumandPyrocystis.Generally, the genera of Phytoplankton dominated the Ambon bay 

surrounding waters were Thallassionema (33,83%), Chaetoceros (23,63%), Nitzschia (16,10 %), 

Navicula (15,38%) andNoctiluca (3,08%). 

This study encountered 44 genera of zooplankton, consisting of 2 groups (8 genera of meroplankton 

and 36 genera of holoplankton).The meroplankton were represented by larval of Mollusks (Gastropods 

and Bivalves), larval of Polychaetes, larval of Cypris, larval of Brachyurans, larval of Ophiopluteus and 

fish eggs and larvae. The group of holoplankton was dominated by Globigerina, 

Pleurobrachia,Diphyes, Sagitta, Evadne, Penilia, Euconchoecia, Calanus, Eucalanus, Paracalanus, 

Acrocalanus, Pseudocalanus, Aetideus, Undinopsis, Euchaeta, Scholecithrix, Centropages, Temora, 

Candacia, Calocalanus, Labidocera, Pontella, Acartia, Oithona, Onceae, Saphirina, Copilia, 

Corycaeus, Tetrathyrus, Lucifer, Oikopleura, Salpa, DoliolumandPyrocypris. Generally, Sagitta, 

Calanus, Acartia, Onceae, Lucifer were the dominant genera of holoplankton, especially the group of 

Copepods. 

 

3.2. The Abundance of Plankton  

The result showed that the abundance of phytoplankton from August to October 2013 varied between 

stations (Fig. 2). The mean abundance of phytoplankton reached a peak in September. The abundance 

of phytoplankton from August to October 2013 ranged between 9,48x109cell/m3–6,82x1012cell/m3, and 

peaked on September (1,9 x 1012cell/m3), andthe mean abundance of phytoplankton at Station 10 higher 

than other stations (10 3,6 x 1012 cell/m3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure. 2. The abundance of Phytoplankton from August to October 2013 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.Total abundance of Zooplanktonin Ambon bay from July-October 2013 
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In the other hand, the abundance of zooplankton ranged between 2.05x106 – 6.62x107ind/m3 (Fig. 3), 

and the high mean of abundance was at station 8 (Lateri), station 9 (in the middle waters of Halong to 

Hunuth), station 10 (Paso), and station 11 (Hunuth), all those stations located in the inner bay. The 

abundance ranged between 2,76x107/ ind/m3and 6,66x107ind/m3. In the other hand, the mean abundance 

of zooplankton from the whole stations was between 2,91x106 ind/m3and 1,84x107ind/m3. 

 

3.3. The Composition of preys in the stomach of Stolephorusspp 

The stomach content of Stolephorusspp consisted of phytoplankton and zooplankton. The 

phytoplankton groupsin the stomach were diatom, dinoflagellates and cyanobacteria, while the 

zooplankton consisted of copepods, gastropods, cladoceramscypozoa and fish eggs and larvae, but the 

dominant prey was Copepods (70%).This condition was mentiond by Levinton (1995), Sumich(1999) 

and Nybakken (2001) who stated that Copepods dominate nearly all of the ocean and marginal sea.  

This study found that Diatoms, dinoflagellates and cyanophyta (phytoplankton) in the stomach of 

Stolephorussppwere only reached the value of21%, 3% and 1% respectively ( Fig. 4). 

 

 

 

 

 

 

 

 

 

 

Figure. 4.The dominant preys in the stomach of Stolephorus spp 

The Regression analyses in Figure 5,revealed that there were positive correlation between the 

abundance of phytoplankton and zooplankton significantly (r=0.665). It showed that the abundance of 

zooplankton depended upon the abundance of phytoplankton. This also stated by Nybakken (2001) that 

the zooplankton reached a peak when the phytoplankton was in a high abundance in the waters.  The 

phytoplankton, then were grazed by zooplankton.Lalli and Parsons (1997) also stated that Copepods 

were the selective grazer, which caused the abundant of phytoplankton tend to decrease. Copepods also 

dominated the zooplankton communities in the Ambon bay surrounding waters. 

Based on the values of N and F, the stomach content of Stolephorus spp indicated that copepods 

especially Calanus was the main food with the percentages of N reached the value of 70.09% and the 

value of F was 100% (Table 1 and Fig. 5). The value of F recognized that copepods are the main food 

of Stolephorus spp. Haumahu (1995) also recognized that the composition of the stomach content of 

Stolephorus from the Tuhaha bay and Saparua bay waters (Located in the central of Maluku) were 

copepod with the values of N were 60.41% and 63.25% respectively.Another study was conducted by 

Hikmawati et al., 2014, in the waters of Jepara, they found that the group of phytoplankton in the 

stomach of Stolephorus spp was only 6.52%, while, the zooplankton reached the value of  93.48%.From 

those studies, therefore, it can be assumed that Stolephorus spp are likely to exert significant pressure 

on their prey especially the copepods. The high IRP values  are for Coscinodiscus (phytoplankton) and 

Copepods (zooplankton), while, the value of E showed thatStolephorussppare selective feeder 

fish.Peppin and Penney stated that the impact of the ichthyoplankton community may be negligible but 

cumulative impact of all carnivorous zooplankton may not. 
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Figure 5. The Correlation between the abundance of phytoplankton and Zooplankton 

Table 1. Numbers of Plankton Consumed by Stolephorus spp. 
No Food items N % N F IRP 

A. Phytoplankton         

  Diatoms         

1 Nitzschia 593 4,66 100 465,54 

2 Coscinodiscus 892 7,00 100 700,27 

3 Rhizosolenia 108 0,85 80 67,83 

4 Leptocylindrus 19 0,15 40 5,97 

5 Thalassiothrix 169 1,33 20 26,53 

6 Skeletonema 115 0,90 80 72,22 

7 Thalassiosira 256 2,01 40 80,39 

8 Navicula 32 0,25 40 10,05 

9 Streptotheca 449 3,52 50 176,24 

  Dinoflagellates         

10 Ceratium 393 3,09 70 215,97 

11 Protoperidinium 12 0,09 10 0,94 

  Cyanophyta         

12 Trichodesmium 186 1,46 90 131,42 

B. Zooplankton         

  Copepods         

 1 Calanus 8928 70,09 100 7008,95 

 2 Temora 30 0,24 20 4,71 

 3 Microsetella 14 0,11 20 2,20 

 4 Nauplius copepoda 25 0,20 60 11,78 

  Gastropods       0,00 

 5 Atlanta 3 0,02 10 0,24 

  Cladocera       0,00 

 

4. CONCLUSIONS 

From the result above, it can be highlighted  that the high abundance of phytoplankton increase the 

abundance of zooplankton, whereby copepods usually dominated the zooplankton communities. 

Recently, the phytoplankton and zoopankton communities in the Ambon bay surrounding waters 

increase in year by year, and Stolephorus spp are likely to exert significant pressure on their prey, 

therefore, Stolephorus spp  increase abundantly. This study has provided some insight in to functioning  

zooplankton  in transferring energyin the Ambon bay, but the generality of the important role of the 

zooplankton requires testing, since their dynamics are strongly influenced by other predators and the 

waters conditions. 
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ABSTRACT 

Kao Bay which is located in North Moluccas (Eastern Indonesia), is potential marine resources. Small pelagic 

fish especially Stoleporus sppwas abundance in this water.  The abundance of Stolephorus spp depend on the 

abundance of plankton organisms as their food. The research on phytoplankton distribution in Kao Bay was carried 

out on Pebruary 2015. Sampling was done by towing the Kitahara plankton net vertically from the depth of 4 

meter to surface water.  Ninety six species phytoplankton were found in Kao Bay during this sampling period.  

The phytoplankton abundance varied between 7.75 x 105 cell/l and 6.16 x 106 cell/l.Thalassionema 

nitzschinoides, Chaetoceros compressum, Chaetoceros lorenzianus, Chaetoceros affinis, Chaetoceros decipiens, 

and Chaetoceros curvisetus were predominance phytoplankton species in this area. 

Keywords: Phytoplankton, distribution, Kao Bay 

1.  INTRODUCTION 
Kao Bay surrounding waters located in the administration area of North Halmahera Regency of North 

Maluku Province. This bay have marine resources potentially, therefore the bay be able to support the 

people activities around the bay (Yuliana, 2006). The coastal area of Kao bay is dominated by wide 

areas of mangrove ecosystem and was influenced by fresh waters including waters from the river of 

Kao. Evidence has been presented to show that the mangrove community along the coast has an 

important marine resources, such as shrimps of the group of Macrobrachiumrosenbergiiand Acetesspas 

basic materials for terasi. Besides those shrimps group, the economic important of Mollusks (class of 

Bivalve) are also consumed by people community along the coast. Stolephorusspp are also economic 

potentially source which are abundant in the waters of Kao bay. For those diversity marine resources, 

therefore, Kao Bay is treated as fishing area (fish and shrimps) and traditional activity such as bameti. 

Kao Bay is one of area in the Eastern part of Indonesia, which is known because of the red tides 

fenomena as the implication of the algae blooming, especially the toxic algae since 1930 (Wiadnyana, 

1996).  

Phytoplankton plays an important role as the basic food chain in the water to function the ecosystem, 

through the function, phytoplankton able to transfer the organic materials to the high trophic level (fish 

and other marine organisms), therefore, the purposes of this research is to study about the composition, 

abundance and distribution of phytoplankton in the Kao Bay  

2.  METHODOLOGY 

This research was conducted in the Kao Bay surrounding waters, the Regency of North Halmahera, 

North Maluku Province (Fig. 1). Geographically, the site sampling position located at  1°8'1.41"N -1° 

8'49.77" Nand 127°49'32.88" E - 127°54'14.29" E. Sampling was carried out in Februari 2015 from 8 

fixedstations (Figure 1 and Table 1) 

 

 

 

 

 

Figure 1.  The Map of Sampling Site 
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Table 1. Site of Sampling Locations in Kao Bay 

Stations Latitude Longitude 

1   1° 8'49.77" N 127°54'14.29" E 

2   1° 8'33.58" N 127°53'56.26" E 

3 1° 8'36.29" N 127°53'35.66" E 

4  1° 8'1.02" N 127°53'7.70" E 

5  1° 8'11.27" N 127°52'18.56"E 

6  1° 8'13.29" N 127°51'4.58"E 

7 1° 8'29.25" N 127°50'0.36"E 

8  1° 8'1.41" N 127°49'32.88"E 

 
The position of sampling sites was determined using GPS-Garmin, Model 76CSx. Water samples were 

used to measure the salinities, pH, Dissolved Oxygen, Nitrate, Nitrite, ammonia. Nansen’s Bottle is 

used to sampling sea waters to analyses the phosphate and silica. The temperature of the water is 

measured using thermometer and the salinities measured using refractometer, while, pH is measured 

using pH meter. The water transparency are determined using sechi disc with diameter of 30 cm. The 

dissolved oxygen is analyzed with the Winkler titration method, whilst, nitrate, nitrite, ammonia, 

phosphate and silica are used standard methods followed Parson et al. (1984).  

Phytoplankton sampling was done vertically from the depth of 4 meter to the water surface using a 60 

µm meshed of Kitaharaphytoplankton net with the diameter of mouth area of 0.30 m and the length of 

the net is 1 meter. Phytoplankton samples were preserved with formaldehyde of 4% immediately. 

Phytoplankton was identified by following Yamaji (1984), Newell and Newell (1977), and Tomas 

(1996) to the lowest taxonomic as possible.  

The abundance of phytoplankton is counted using formula suggested by Huliselan et al., 2007 (modified 

from Perry, 2003) as follow: 

𝐷 =
𝑁𝑓 𝑥 𝑉𝑝

V
 

Where: 

D : the abundance of phytoplankton (cell/m3) 

Nf : numbers of cell in 1 ml subsample 

Vp : volume of diluted sample 

V : volume of filtered water (m3) 

The volume of filtered water is measured using formula suggested by Newell and Newell (1977) as 

follow: 

V = 𝝅. r2 .l 

Where: 

V : the volume of filtered water (m3) 

n : constant (3.14) 

r : half of the mouth diameter of the net 

l : the distance of net towing (m) 

The ecololigal indices such as species density and species diversity (Shannon Wiener diversity index, 

H’) and dominancy  spesies (Simpson’s index), and  Eveness indices (Pielou’s evenness index, J’), were 

analyzed using PRIMER-5 program. Furthermore, other characteristic of hydrology parameter to 

phytoplanton community are analyzed using Canonical Correspondence Analysis (CCA) used MVSP 

versi 3.1. 
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3.  RESULTS  

3.1. Composition and abundance of Phytoplankton  

The analyses showed that the composition of phytoplankton samped from 8 fixed stations were found 

96 species from 49 genus, 24 families, 7 ordos and 4 classes. There were high diversity species of 

Bacillariophyceae (Diatom), out of 96 species, 70 species are group of diatoms (72.92% of the total 

numbers of species), while, Dinophyceae consisted of 34 species (35,42 %), Cyanophyceae and  

Chrysophyceae consisted only 1 spesiesrespectively (1,04 %). Based on the distribution of species 

numbers, it showed that a high numbers of species was found at the 6 stations (74 species), whilst, the 

lowest number of species was detected at Station 1 (Fig. 2). The depth of water transparency was lowest 

at the station number 1 , therefore, the light penetration was also low and some of phytoplankton group 

cannot tolerate the condition. Based on the abundance of phytoplankton, it showed that 

Bacillariophyceae dominated the phytoplankton community at each station in the Kao Bay surrounding 

waters. Table 2 also showed the high percentage of the abundance of dominant species 

(Bacillariophyceae).  

 

. 

 

 

 

 

 

 

 

 

Figure 2.  The number of phytoplankton species found in each sampling site at  Kao Bay 

They are Chaetoceroscurvisetus, Chaetoceroslorenzianus, Thalassionemanitzschioides, 

Bacteriastrumfurcatum and Thalassiothrixelongata Lalli and Parsons (1997) also stated that the most 

abundance of phytoplankton group are diatoms and dinoflagellates. Chaetoceros curvisetus abundance 

reached a peak at the station 1, 5, 6, 7 and 8. While the species Thalassionema nitzschinoideswas reach 

a high abundanceat the station 2, 3 and 4. It can be assumed that those species of phytoplankton cell be 

able to form a long chain, therefore, they have the more abundance than other species. 

Table 2.The abundance proportion (%) of dominant phytoplankton species in the Kao Bay 
Species of Phytoplankton Proportion (%) 

ST 1 ST 2 ST 3 ST 4 ST 5 ST 6 ST 7 ST 8 

Chaetoceros affinis 5,4  2,6 2,1 3,3  4,8 3,0 

Chaetoceros compressus  9,2 21,3 16,4 12,9 10,7 11,9 15,1 

Chaetoceros curvisetus 29,7 19,6 13,6 22,4 29,1 26,3 22,5 25,6 

Chaetoceros danicus 0,9        

Chaetoceros decipiens   1,9 1,8  1,8 1,9 2,4 

Chaetoceros didymus  3,0 4,1 3,9 2,7    

Chaetoceros diversus    1,5 3,1    

Chaetoceros lorenzianus 14,8 10,5 6,8 5,6 9,6 13,8 11,8 13,0 

Bacteriastrum furcatum 17,2 3,3 7,5 6,2 5,9 11,5 7,9 5,9 

Pseudonitzschia australis 1,6       2,0 

Pseudonitzschia seriata 1,8 2,0 2,1   1,1 2,1 2,7 

Sceletonema costatum  1,7   1,9 1,8   

Thalassionema nitzschioides 17,5 34,7 27,4 26,0 13,5 16,6 17,9 16,1 

Thalassiothrix elongata 3,2 3,4 2,7  2,1 3,6 2,7 2,1 

Thalassiothrix longisima 1,2 1,4  2,0  1,7 2,0  

 

The high abundance at the station 4 was at the value of 6,1x 106 cell/liter, the position of station 4 close  

the river and the mangrove ecosystem, which is rich of nutrients. This condition supported by Nybakken 
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(2001), who said that in the estuaries area have a high productivity since the area rich of nutrients. The 

lowest abundance was at station 1 and it has only the value of 7,7 x 105 cell/liter. 

Cumulatively, the high abundance of phytoplankton cell in the surrounding waters of Kao Bay was 

revealed in Figure 3.  It has been showed that the high abundance of phytoplankton was at the station 

4, while the lowest was at station 1. Spatially, the of phytoplankton cell at station 1, 2, 7 and 8, that 

located close to coastal area have the low abundance. In the other hand, the abundance of phytoplankton 

was high at the station 4, 5 and 6 that located far from the coastal line. Besides those analyses, the 

abundance of phytoplankton between stations was also analyses using trendline polynomial (Fig. 3). 

The figure 3 showed that the determinant coefficient (R) with the value of 0,8879(88,79%). These value 

highlight there was a value of 11,21% from other factors that influenced the abundance of 

phytoplankton between stations in the Kao bay. 

 

 

 

. 

 

 

 

 

 

 

 

 

 

Figure 3. The abundance of phytoplankton (number of cell) between stations in the Kao Bay. 

 

3.2. Distribution and Similarity Species of Phytoplankton 

Based on the distribution of phytoplankton, there was the number of 24 species with the value of present 

percentage was 100%, they are Bacteriastrum furcatum, Biddulphia sinensis,  Ceratium breve, C. focus,  

C. tripos, Chaetoceros curvisetus, Chaetoceros lorensianus, Corethron criophilum,Dinophysis miles, 

Hemiaulus hauckii, Lauderia annulata, Melosira nummuloides, Navicula directa, Odontella 

mobiliensis, Pleurosigma normanii, Protoperidinium depressum, Pseudoguinardia recta, 

Pseudosolenia calcaravis, Pseudonitzschia seriata, P. australis,  Rhizosolenia decipiens, 

Thalassionema nitzschioides, Thalassithrix elongataandThalassiothrix longisima. Those species have 

a wide distribution and they were present at all stations. The 24 species of phytoplankton be able to 

adapt the condition of the surrounding waters of Kao Bay. While there were 7  species of phytoplankton 

such as cyst of Pyrodinium, Gosleriella tropica, Gonyaulax sp, Lingoludinium polyedrum, distans, 

Protoperidinium conicum, Thalassiosira rotula. They have limited distribution, therefore, they only 

been found at the certain stations. 

Table3. Similarity Indices of phytoplankton species between stations in the water of Kao Bay 

 

 

 

 

 

 

 

 

 

 

 

The results indicated that the 7 species of phytoplankton have the limited tolerance to the parameters of 

hydrology. The cyst of Pyrodinium encountered at station 5 with the abundance proportion of 0.05%. 

If this result compared to result of the research done by Wiadnyanaet al., 1994, it seem that the blooming 
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of Pyrodiniumbahamensevarcompressum happened in Kao Bay during 1994. It assumed that the 

research was carried out, when the parameter of hydrology in Kao Bay was not suitable for the species 

blooming on. Similarity indices showed in Table 3, revealed that the high similarities of the 

phytoplankton species between station 4 vs 5, and station 5 vs 6, if it compared with other stations. 

Whilst the dissimilarity of phytoplankton those stations have a value of 14-15%. The high similarity of 

species between those stations was due to the high water transparency (4 to 6 meter). The results showed 

that the similarity of phytoplankton species between station 1 and 3 was low with the value of 37% 

(Table 3), The low of the similarity phytoplankton species between the location due tu the low water 

transparency (1-2 meter). 

3.3. The Diversity of Phytoplankton Species 

Figure 4a.4b,4c showed the Shannon (H;), Evneness (J;), Simpson (ƛ) indices reveal that Shannon 

indices varied between 2.148 – 2.589. According to Odum (1971), if the value of H < 2 indicated the 

species diversity. The values of H between 1-3 indicated the waters was  in the stress condition because 

of antrophogenic activities, happen naturally or predatory. The value of diversity indices at station 5 

has the high diversity species of phytoplankton. According to Odum (1975) that the high diversity 

indices ts high in the natural condition. The analyses of Simpson indices highlighted the distribution of 

species generally. The value of Simpson indices is from 0-1, and it showed the dominance of species in 

the community. If the diversity indices of species is high, the dominance indices is low. The result of 

study proved that the diversity indices was high, while the dominance indices was low. The dominance 

and the evanness indices influenced the communty structure of phytoplankton, it can be seen at the 8 

station. This results revealed the rare species were found and the dominant species were found but in 

low value, therefore, they donot contribute to the value of dominance indices. 

3.4. The Characteristic of Variables Condition in Phytoplankton Community 

The ordonance between phytoplankton community and the variables of waters condition in each station 

which analyzed by CCA shows in Figure 5. The eigen value of the three main axis was 0,07; 0,048 and 

0,031 respectively with the cumulative percentage was about 77,59%. Generally, triplot graphic 

confirmed that there were three group station. The first group consisted of station 2, 3, and 4, which 

dominated by Chaetoceros didymus that influenced by temperature and dissolved oxygen. The second 

group consited of only station 1, which dominated by Chaetoceros danicus that influenced by nitrate, 

nitrite and pH. Whie the third group consisted of station  6, 7 and 8, which dominated by 

Pseudonitzschia seriata that influenced by ammonia, salinity and silica. The length of arrow of variables 

indicated the contribution of genus and locations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4a.The EcologyIndices of Phytoplankton in the Kao Bay 
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Figure 4b.The EcologyIndices of Phytoplankton in the Kao Bay 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4c.The EcologyIndices of Phytoplankton in the Kao Bay 
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Figure 5. Triplot Graphic of the Abundance of Phytoplankton and the Parameter of 

Hydology of The Kao Bay 

 

4.  CONCLUSIONS  

4.1. Conclusions 
1. The 96 species of phytoplankton were found in the surrounding waters of Kao Bay and 

dominated by Bacillariophyceae 
2. The high abundance of phytoplankton was at the stations closed to the river. 
3. The diversity indices was in the moderate values 
4. The three group of station based on the physical-chemical factors of the waters of Kao Bay 

which characterized by the differences of dominant species in each station. 
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4.2. Suggestions 
The continuing research needs to be done on different moonson to prove the composition difference 
of phytoplankton. 
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ABSTRACT 

The research aims to determine the influence of immersion periods of the FADs to fish quantity around the FADs 

and to obtain the suitable time to catch fish around the FADs. In addition, this study were conducted to determine 

pattern of fish distribution towards the position of the FADs, namely with an aim to predict the suitable distance 

for fishing around shallow water FADs. Data were collected by laboratory-calibrated echosounder “Garmin 

GPSmap 188c Sounder” every two weeks until the fronds (attractors) totally rotted. The results showed that the 

immersion periods of the FADs were affected by fish density around the FADs. Meanwhile, the suitable time to 

catch fish around FADs is with immersion periods of FADs more than two weeks. In addition, proper distance 

and density should be taken into consideration when fishing with FADs. To maximize fish catch around shallow 

water FADs, this study is suggested to catch fish in area less than 150 m from the FADs. This finding is very 

important to help traditional FADs fishery in maximizing production of fish. 

Keywords: Shallow water FADs, immersion period, fish distribution, traditional fishery 
 

1. INTRODUCTION 

The success of the FADs in many tropical and subtropical seas and ocean in the world, have made these 

devices important to the commercial, local and sports fisheries (Holland et al., 1990; Buckley & Miller, 

1994; Friedlander et al., 1994; Higashi, 1994). Beverly et al. (2012) explained that in the developing 

countries, FADs are important tools for the development of sustainable artisanal and small-scale 

commercial fisheries, increasing localized catches at reduced costs and thereby improving food security 

and livelihoods for coastal communities. 

The FADs have differences local names, like Malaysia called it “Unjam”, Indonesia known as 

“rumpon” and  also known as “payaw” in the Philippines (Ibrahim et al., 1990). The FADs have 

traditionally been defined as objects placed in the ocean specifically to attract fish for capture (Gooding 

& Magnuson, 1967; Dempster & Taquet, 2004). Many species of marine fishes aggregate around 

floating structures such as drifting logs or palm fronds (Castro et al, 2002; Taquet et al., 2007). The 

traditional FADs basically consist of underwater appendages made of coconut fronds secured to an 

anchor line which is connected to a floating bamboo pole or plastics drum and moored in position 

(Ibrahim et al., 1990; Ibrahim, et al., 1996; Ghazali et al., 2013). Its abundance and cheap price make 

the coconut fronds as preferable natural attractors in aggregating fish. In term of durability, coconut 

fronds are considered as better attractors than areca (Areca catechu) and nipa fronds (Nypa fructicans) 

(Yusfiandayani, 2004).  

In Malaysia, the traditional FADs are normally deployed in shallow waters, namely 10 – 30 m depths 

or 5-60 km from the coast. Meanwhile, for fish catching around FADs with purse seine, the FAD is 

deployed in the areas with depth of more than 70 m. The commonly captured fishes by using purse 

seine are Selar crumenophthalmus, Rastrelliger kanagurta, Decapterus maruadsi, Megalaspis cordyla, 

Selaroides leptolepis and others (Ibrahim et al. (1996). 

De Sylva (1982) and Ibrahim et al. (1996) noted the immersion periods are one of factors to attract and 

aggregate of fish around the FADs. This might probably due to presence of aquatic organism around 

the FADs (Ibrahim, 1996). Therefore, the present study has a hypothesis that immersion period of 

coconut fronds as natural attractors will give impact to fish quantity around FADs. The main purpose 

of the present study was to evaluate the influence of immersion periods of coconut fronds to fish 

quantity around the FADs and to obtain the right time to catching fish around the FADs. In addition, 

this study also to determine pattern of fish distribution towards the position of the FADs, namely with 

an aim to predict the right distance in maximizing the catch around shallow water’s FADs.  

mailto:hafinuddin@utu.ac.id
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2. METHODOLOGY  
2.1 Study sites 

Data were collected at nine (9) FADs in Terengganu Waters, Malay Peninsula. This study comprised 

of 9 FADs with similar dimensions and each FAD had 11 branches of coconut leaves as attractors to 

attract and aggregate the fish around the FADs.  

Following the methods of Ibrahim et al. (1990), fish aggregating devices (FADs) were deployed at a 

distance of 50 – 70 m from the shore and water depth is 23 – 30 m. Meanwhile, for interval of each 

FAD has been 1.6 nautical miles (Josse et al., 2000) and adjacent to Bidong Island in the East Coast of 

the Malay Peninsula, with lat 05035’ long 103000’ N (Figure 1). 

 
 

 

 

 

 

 

 

 

Figure 1. Locations of the sampling of the shallow water’s FADs 

 

2.2 System arrangements and the in situ calibration 

 

Figure 2. Transducer coverage (Garmin, 2004) 

Data were collected by means of  a laboratory-calibrated echosounder “Garmin GPSmap 188c Sounder” 

attached on research vessel “Discovery IV UMT” to quantify fish distribution. The transducer transmits 

frequency of 50/200 kHz (dual frequency) and when in dual frequency mode, the unit uses the narrow 
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cone angle (200kHz) to display detailed bottom information by keeping “dead zone” to a minimum, 

and the wide cone angle (50kHz) for the large coverage area. According to Garmin (2004), dual 

frequency provides good all-around performance (Figure 2). Dual frequency transducer has sounder 

power 500 watts (RMS), 4,000 watts (peak to peak) and hence could easily cover the transmission depth 

down to 1,500 foot or 457 meters (Garmin, 2004).  

2.3 Survey design 
The survey of fish distribution around FADs were done with a star survey with four branches without 

duplicate is shown in Figure (Josse et al., 2000). After the equipment had been calibrated, the acoustic 

survey was conducted along charted transects. The survey track started approximately 200 m from 

FADs and  measurements of the acoustic noise level according to the vessel speed were to define the 

optimal speed survey i.e. 4 knots. The survey was conducted every two weeks until the fronds totally 

rotted (May – July 2013). The survey pattern was defined, based upon maximum survey time and fixed 

at 10 minutes for each FAD.  

 

Figure 3. Survey patterns used during acoustic surveys around FADs in Terengganu Waters, 

Malaysia 

2.4 Prediction of Quantity and Distribution of fish 

Prediction of fish quantity in this study has described with two types, e.g. based on fish distribution 

without unknown fish species and based on depth of fish. The first strategy conducted to describe the 

quantity of fish based on immersion periods of attractors in the FADs. Meanwhile, the second strategy 

conducted to describe presence of pelagic and demersal fish around the FADs. The result of the present 

study is displayed with graphs such as immersion periods of attractors and there are effects on the fish 

quantity around the FADs, the fish distribution pattern and distances of the FADs, and comparison total 

number of fish symbols (pelagic and demersal fish) in different distances from the FADs. Fishes can be 

detected through Garmin GPS sounder symbolized by images of fish on the screen (Garmin, 2004). The 

prediction of fish distribution of fish around FADs has been adopted from Ibrahim (1991), fish echoes 

can be converted into fish quantity. In this study, relative fish quantity was obtained from fish echoes. 

Fish echoes were classified into four different types based on their size and density, and given a score 

1 to the smallest echo and 4 to the largest one (Table 1). 

Table 1: Density and types of fish echoes’ scores. The larger number of score refers to the 

higher fish quantity 

Fish symbol Scores 
 

1 
 

2 

 
3 

 

4 
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Prediction of fish amount was calculated with presence of the fish symbol with scale measurement and 

then multiplied with total of fish (i.e. fish symbol) in each FAD. Simple of the equation shown below:  

 

 

To identify species of schooling fish around the FADs, a video was taken with an underwater camera 

(SCUBA diving). Video recorded was conducted with different water depth, start from 5 m, 15 m and 

25 m of water surface. The video was recorded with distance 3 meters from FADs. Water clarity is 

important so that objects (fishes) can be seen clearly. This strategy is to identify the fish species 

associated with the FADs. Fish finder (Garmin GPS Sounder) used in this study to estimate fish 

distribution was limited. In fact, the equipment can only provide a prediction with an assumption that 

is the more fish symbol detected on the fishing ground, the higher number of fish is there in the area 

(Garmin, 2004). 

2.5 Statistical analysis  
One-way analysis of variance (ANOVA) was conducted to assess differences in the treatment value, 

namely immersion periods of attractors in the FADs for the fish quantity (significant level at 95%). 

Significance between fish quantity and different distances from the FADs were analyzed with the 

approach of Kruskal-Wallis test (significant level at 95%). In addition, simple linear regression was 

used to determine the influence of the independent variable to total of fish in FADs. All analyses were 

performed using SPSS 18.0.0 program.  

 

3. RESULTS 

3. 1 Immersion Periods of FADs 

The result of this research indicated that immersion periods of attractors in the FADs affected the fish 

density which aggregate around the FADs (Figure 4).  ANOVA test also showed that immersion periods 

of attractors and fish density around the FADs were significantly different [F (5, 12) = 4.666, p < 0.05). 

Post hoc test was used to evaluate among the groups have significant difference. Immersion periods, 2 

until 10 weeks have been equal. After 12 weeks immersion, there was a significant difference (Table 

2). According to Ibrahim et al. (1996), immersion periods of the FADs have effects on fish density 

around the FADs. This might probably due to the activities by aquatic organisms. In addition, de Sylva 

(1982) explained the potential of the FADs to attract different fish species greatly rely on various 

environments. These include length of time in the water, clarity of water, color of water, depth of water, 

quality of water (e.g. pollution and current speed), closeness of existing coral reefs or benthic artificial 

reefs, and efficiency of the type of FADs used. 

Table 2. Multiple Comparisons test (Bonferroni) of immersion periods of the FADs to fish 

quantity around the FADs 

(I) 

Immersion 

periods 

(J)  

Immersion 

Periods 

Mean 

Difference (I-

J) 

Std. 

Error 
Sig. 

95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

2 weeks 

4 weeks -9.33 16.48 1 -69.459 50.792 

6 weeks -42.67 16.48 0.355 -102.79 17.459 

8 weeks -35 16.48 0.827 -95.126 25.126 

10 weeks -54.67 16.48 0.092 -114.79 5.459 

12 weeks -64.00* 16.48 0.033 -124.13 -3.874 

4 weeks 

 

2 weeks 9.33 16.48 1 -50.792 69.459 

6 weeks -33.33 16.48 0.989 -93.459 26.792 

8 weeks -25.67 16.48 1 -85.792 34.459 

10 weeks -45.33 16.48 0.263 -105.46 14.792 

12 weeks -54.67 16.48 0.092 -114.79 5.459 

Prediction of fish amount = fish symbol scale x total of fish in FADs 
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6 weeks 

2 weeks 42.67 16.48 0.355 -17.459 102.792 

4 weeks 33.33 16.48 0.989 -26.792 93.459 

8 weeks 7.67 16.48 1 -52.459 67.792 

10 weeks -12 16.48 1 -72.126 48.126 

12 weeks -21.33 16.48 1 -81.459 38.792 

8 weeks 

2 weeks 35 16.48 0.827 -25.126 95.126 

4 weeks 25.67 16.48 1 -34.459 85.792 

6 weeks -7.67 16.48 1 -67.792 52.459 

10 weeks -19.67 16.48 1 -79.792 40.459 

12 weeks -29 16.48 1 -89.126 31.126 

10 weeks 

2 weeks 54.67 16.48 0.092 -5.459 114.792 

4 weeks 45.33 16.48 0.263 -14.792 105.459 

6 weeks 12 16.48 1 -48.126 72.126 

8 weeks 19.67 16.48 1 -40.459 79.792 

12 weeks -9.33 16.48 1 -69.459 50.792 

12 weeks 

2 weeks 
64.00* 16.48 0.033 3.874 124.126 

4 weeks 54.67 16.48 0.092 -5.459 114.792 

6 weeks 21.33 16.48 1 -38.792 81.459 

8 weeks 29 16.48 1 -31.126 89.126 

10 weeks 9.33 16.48 1 -50.792 69.459 

 

The result of simple linear regression showed that immersion periods of attractors is a significant 

independent variable to increase fish quantity around FADs [F (1, 4) = 38.838, p < 0.05]. Therefore, 

this study also reported that immersion periods have contributed at 90.7% (r = 0.952) as a variable to 

total of fish quantity (Figure 4). Similar with studied by de Sylva (1982), that immersion periods of the 

FADs is determining factor in the ability of FADs to attract the fish. The attractors in this research have 

proved to have stimulated the presence of organism within the water ecosystem. In addition, the 

occurrence of aquatic organism like plankton was suspected to attract juvenile fish to schooling around 

the FADs and the food chain process ensued. Yusfiandayani (2004) noted that fish schooling around 

the FADs in shallow waters inclined juvenile fish (immature fish). Presence of juvenile fish has been 

invited fish predator to the FADs.   

 

Figure 4. Immersion periods attractor and there are effects on fish quantity around FADs 
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3.2 Horizontal distribution 

The total numbers of scores were plotted against the distance from FADs (Figure 5). As the score 

summed up shows the fish quantity, the distribution pattern of the score is interpreted as the distribution 

pattern of fish schools. 

Total distributions of fish schools occurred closer to the FADs and gradually decrease as the distance 

from the FADs increased (Figure 6.6). According to Ibrahim et al. (1990) effective range of traditional 

FADs in shallow waters was 180 meters. It is aims to maximize presence of the FADs to small-scale 

fisheries.  

 

Figure 5. Fish distribution pattern and distances of the FADs 

Data analyses were conducted with non-parametric test i.e. Kruskal-Wallis test (significant level 95%). 

Result of statistical test showed that fish quantity and distance of the FADs were significantly different 

[H = 8.026, n = 24, p = 0.042]. Various factors fish aggregate to the FADs i.e. protection of predator 

(Gooding & Magnuson, 1967; Rountree, 1989), availability of food in water column around FADs 

(Gooding & Magnuson, 1967), spawn area and attached fish eggs in substrate (Gooding & Magnuson, 

1967), meeting point mainly for migration fish like tunas (Freon & Dagorn, 2000) and the FADs have 

been becomes cleaning stations (Gooding & Magnuson, 1967).  

The ability of fish sight to detect the presence of an object is of the factors for fish to settle around the 

FADs (Hunter & Mitchell, 1967). Furthermore, color of object (attractors) plays an important role in 

attracting fish around the FADs. Kawamura et al. (1996) explained that fish are more interested on the 

basis of the color rather than contrasting object (attractors), like blue and green. So the use fresh frond 

(coconut frond) is rational choice due to leaf color is green. This behavior of schooling in fish probably 

helps contribute to the wide horizontal distribution of fish around the FADs. 

3.3 Pelagic and demersal fish distribution 

Artificial fish aggregating devices (FADs) have the potential to attract pelagic fish. Result of this study 

indicated that, pelagic fish species were predominantly found around the FADs (Figure 6). However, 

the presence of demersal fish may be caused by the deployment of attractors close to the sea bottom. 

According to de Sylva (1982), water depth and distance of existing coral reefs or benthic artificial reef 

give influence to different fish species around the FADs.    

Based on Figure 6., the pelagic and demersal fish have been aggregated closed to the FADs. Pelagic 

fish was viewed in video underwater camera i.e. Hard-tail scad (Megalaspis cordyla), Black kingfish 

(Rachycentron canadum), Blackfin scad (Alepes melanoptera), Lutjanus lutjanus. Meanwhile demersal 

fish like Peron’s threadfin bream (Nemipterus peronii), Areolated grouper (Epinephelus areolatus), 

Pentapodus bifasciatus.  
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Figure 6. Comparison total number of fish symbols (pelagic and demersal fish) between 

different distances from the FADs 

The Malaysian traditional FADs (unjam) provides habitat and recreational fishing locations for a variety 

of fishes, including economically important species i.e. threadtail, Pentapodus setosus, threadfin bream, 

Nemipterus peronii, unicorn filefish, Alutera monocerus and malabar cavalar, Carangoides 

malabaricus (Ibrahim et al., 1996). 

In addition, water color indicates the kinds of species which aggregate around the FADs. Thus, blue 

marlin (Makaira nigricans), wahoo (Acanthocybium solanderi), dolphin (Coryphaena hippurus), and 

most tuna (Thunnus spp.) are found in blue water, while green water contains king mackerel 

(Scomberomorous cavalla), cero (Scomberomorus regalis), amberjack (Seriola dumerili) and little tuna 

(Euthynnus alletteratus) (de Sylva, 1982). 

 

4. CONCLUSIONS 

The immersion periods of attractors were affected by fish density around the FADs. Therefore, 

durability of attractor is important for a total catch of fishermen and decrease maintenance cost 

associated with conventional FADs. Meanwhile, the right time to catch fish around FADs is with 

immersion periods of the shallow water’s FADs is more than two weeks. In addition, proper distance 

and density should be taken into consideration when fishing with FADs. The FADs with small 

dimension, fishery managers can take position less than 150 meter from the FAD. This strategy has 

purpose to maximize fish catch around FADs.  
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ABSTRACT 

The purpose of this research is giving comprehension to society about fishing technology that is eco-friendly, the 

importance to protect territorial waters that become fishing ground, the damage because of fishing activity, 

regulation of sea protection, management territorial waters based on society and established the group of fishery 

monitoring towards irresponsible fishing activity. This activity of science and technology for society will be done 

in Sathean village (ohoi Sathean) and Selayar village (ohoi Selayar) in Kai Island Southeast Maluku. Both of these 

villages are chosen because these villages are the central of fishing activity in Southeast Maluku. Various kinds 

of fishing gear are operated by fishermen in these villages, so that it is worried about bomb the negative impact 

both to the ecosystem and biodiversity in that waters. Besides that, the activity of fishing that is made damage 

such as bomb and potassium still done by some fishermen continually. If this activities allowed, it will have impact 

to the sustainable of biodiversity. The method that used are  extension and maintenance. This maintenance is 

aimed to improve the selectivity of fishing gear, so that caught fish are catchable for consumption or for 

sustainable purpose.  

Keywords: Technology, fishing, eco-friendly 

1. INTRODUCTION 

Sathean village and  Selayar village is fishery center get on an Kei Island Southeast Maluku. Second 

village is located on the east coast (Sathean) and the west coast (Selayar ) Kei Island. Most the society 

derive their main income as fisherman the island , potential fisheries resources from the fisheries get in 

2008 is 67.309,33 tonnes (DKP Kabupaten Maluku Tenggara 2008). The types of instrument of the 

fishing operating in waters Southeast Maluku can be classified in six group instrument fishing. Group 

instrument fishing was shrimp trawl, fish trawl, surface gillnet, bottom gillnet, handline, lift net, fish 

trap and the other fishing gear (Tahapary 2010). In fact, there are still actors of the fishing  irresponsible 

by doing practice of catching fish by using bombs and potassium. Besides it, the use of a trap fish still 

widely practiced in a destructive manner coral reefs as a means to cover trap fish . 

Instrument lift net also provided negative impact at less selective in catch fish the catch. Fish who 

caught is still the fish young feasible to get. This is because the small size the net that used. Small size 

a net caused the main target of a tool get figure is the type anchovies (Stolephorus sp), and therefore 

causes a kind of other fish that prey on anchovies also have caught although size the fish feasible to get, 

for example kinds of fish kite (Decapterus sp). Instrument get environmentally friendly is the type of 

technology fishing that does not damage ecosystem and useful for developed. An apparatus get it can 

be said environmentally friendly on fulfillment of  9 (nine ) the criteria of them, a selectivity high, do 

not break habitats,  yields fish high quality,  harmless fishermen,  production harmless consumers, by-

catch low, the impact of to biodiversity 

 

2. METHODOLOGY 

A Method of Approach, Time and  Place  

Methods used in activities this is socialization, counseling and equipment repair get . The event was 

held for  nine months (March –November) 2014,  located in  Sathean  village and  Selayar village. 

 

3. RESULTS 

1. Identification environment and tools get waters 

Temperature 

Temperature Sathean village and Selayar village included in territorial in Kei small administration, 

where the temperature sea level to territorial waters is in the range of 26 – 300C, the measurement of 

temperature done at sea level. Low temperatures because the surface waters influenced by a mass water 

from upwelling occurring in Banda sea , Arafura sea and Aru sea. 
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Salinity 

The salinitas the surface waters obtained from the results of the measurement of ranged from 34-35 ppt, 

where salinitas levels in waters indicates that water mass waters domination by water mass oceanic who 

high salinity. This is because the Kei island who between by the high seas namely Banda sea and  

Arafura sea . 

Basic Waters 

The depth of waters location arrest fishermen Sathean village and  Selayar village but range from 10 -

50 meters as that of the substrate waters mud rocky, the craggy sand, sand rocky, mud the craggy until 

as that of the substrate stone the craggy. 

Stream and  Wavers 

A pattern of the current which is occurring in the waters of Kei small sub-district affected by the tide 

Ekman, and tidal geostrofik. The current Ekman caused by a change in wind blows monsoon, a tidal 

current happened following a pattern of ups and downs that occurs , while the current geostrofik 

occurred as a result of differences in gradient pressure on a horizontal plane due to differences in paras 

high sea . 

Season a Catching  

Season a catching at Sathean village and Selayar village influenced by a the wind muson 

Fishing Gear 

A kind of instrument think that many found in Sathean village and  Selayar village is a lift net, gill net, 

purse seine, and handline. 

Fishing Fleet 

Fishing fleet used by fishermen sathean village and selayar village still at a venture arrest a small scale, 

where the use of ship are still dominated by ships under 10 GT . 

Fishing Ground 

Fishermen Sathean  village and Selayar village to arrest not too far from the coast, the average distance 

the arrest of fishing base ranged from 1  of  3 miles and the time is less than 1 hour. The condition this 

is caused by the fleet that owned are still limited on the capacity of fleet arrest. Except for the get purse 

up seine can more than 3 miles in making arrests . 

Fishing Catch 

A kind of the catch fishermen  in Sathean village and Selayar village hanging from a kind of instrument 

think that used , in general can be seen in table follows: 

Table 1. Types of Fishing Gear and Catching Species 

No Fishing gear Fish catch 

1. Purse Seine Auxis thazard 

Decapterus sp. 

2. Gill Net Auxis thazard 

Selaroides sp. 

Rastreliger sp. 

3. Lift net Stolephorus sp. 

Sardinella sp. 

Rastreliger sp. 

Selaroides sp. 

4. Hand Line Caranx sp. 

 

The catch fishermen either Sathean village and Selayar village a decline in the catch when compared 

with 5 and 10 years earlier both in terms of size and the total fish catch per trip. This shows an indication 

there has been degradation resources symptoms. Possibly caused by the level of effort that overgrowth 

or the use of a catch that is not environmentally friendly. 

 

2. The application of science and technology 

The application of science and technology is in the form of information and equipment repair get, 

extension that first one was done is technology of the fishing environmentally friendly. According to a 

code of conduct for responsible fisheries (CCRF) that there are 9 criteria an apparatus get said friendly 



Proceedings of The 1st International Conference on Applied Marine Science and Fisheries Technology (MSFT) 

August 18-21, 2015 - Langgur, Kei Islands, Indonesia  

ISBN 978-602-14894-1-3   | 81  
 

on the environment, among other : Have a selectivity high, Do not break habitats, Yields fish high 

quality, Harmless fishermen, Production harmless consumers,  By-catch low, The impact of to 

biodiversty low, Harmless fish who protected Socially acceptable. Nine century criteria above, 

delivered on fishermen for the purpose fishermen can understand the importance of application of 

technology of the fishing environmentally friendly. Next to the repair instrument get. Equipment repair 

get is aimed to increase a selectivity each instrument get that fish who caught is fish who have worthy 

of get . On a lift net, improvements or corrections to performed on kind of net and size of the net that 

used. As which has long been used , the net in figure is the net by size eyes are abnormally small, 

namely 0.5 of an inch. This has resulted in the selection fish are caught nothing at all. A kind of fish are 

caught various types and sizes of. The repairs were carried out on the size a net namely use size a net 

with an eye greater. It is aimed the kind of fish are caught is the type fish be predators against the type 

anchovies who into the fishing. The use of size a net with an eye more a small can done at the time 

when the peak of the anchovies . 

For the purse seine, improvements conducted by is on correction in bags net. In bags net, size the net 

that used enlarged to refine and select species of the catch which enter into the pockets of a net. For the 

gillnet,  improvement on a gillnet are similar with a purse seine by make any amendments on the size 

net. 

3. Community based management 

Community-based management constituting a form of public participation in maintain and manage the 

fisheries resources in the vicinity of their place of residence and places where they catch fish. 

Management is very important is arrangement the size of a net, setting bounds the size of fish that may 

be arrested, control of the fishing season, control of the regional fishing and conservation 

4. Groups community supervision 

It is meant to fishermen could be active maintain and monitoring to the environment waters where they 

catch fish. This group also can work together with the parties involved as office for fisheries and marine, 

supervision office fisheries and the police. The goal for the parties who have lost as capture fish with 

use a bomb or poison can reported to and acted upon to be secured and not repeating indecency. 

 

4. CONCLUSIONS 

1. Fishermen understand the importance to launch of the fishing friendly environments and  

responsible 

2. Through the application of science and technology fishermen understand about the size of a net 

that being used to catch fish and size of fish decent get  

3. The community first will then enclose in protecting the environment and resources the sea 

through groups community supervision 
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ABSTRACT 

The coastal areas of southeast Maluku district connect at Banda and Arafura seas. The highly biodiversity of 

fisheries resources in this area contains the potency to be explored by the local fishermen in order to improve their 

incomes. One of the developing fishing efforts in these region is purse seine. However, it remains in a small scale 

or commonly known as mini purse seine. There were eight units of mini purse seine efforts which individually 

operated and the base was located in Sathean village, southeast Maluku district. The purpose of this research was 

to investigate the structure of size, species composition and length-weight relationship fish caught by mini purse 

seine. This study was used survey method and field observation through directly joined the operation of mini 

purse seine by local fishermen. It took 14 trips during December 2013 to January 2014. Approximation of sturgess 

law was applied to observe the structure of size, species composition and analysis of length-weight relationship 

equationby Effendie (2002).Results demonstrated that indianscad (Decapterus russelli)was the most dominated 

spesies that caught of167.678 fish individual (76.27%), while frigate tuna (Auxis thazard) was only caught of 

38.235 fish individual (17.39%). On the other hand, yellowstripescad (Selaroides leptolepsis) was the less species 

caught of 13.925 fish individual (6,33%). The total purse seine catch was 219.839 fish individual. The length of 

indianscad catch was approximately250 - 292 mm with the length-weight relationship formed the equations 

W=0,0001L2,5141.The length of frigate tuna catch was255 to 305mmwith the length-weight  relationship by 

equationW=0,0218L1,6505In addition, the length of yellowstripescad catch was around 135 - 168 mm with the 

length-weight  relationship formed the equations W=0,0001L2,5141.The growth patterns in indianscad, frigate tuna 

and yellowstripescad were negative allometric. 

Keywords: structuresize, length-weight relationship, minipurse seine, southeastmaluku 

 

 

1. INTRODUCTION 

The district of southeast Maluku is the part of Maluku province. It is one of many islands in the province 

of Maluku. This district is sized 4.101,20 km2 in width and it consists of 92,83% seas area and the total 

length of its coastline reaches 651,32 km. Its location is surrounded directly by Banda and Arafura Sea. 

Its fishery sector is considered as one of the very important sector for this district. It gives a very 

important contribution for its local government. One of the very dominant business in the fishery areas 

in this district is mini purse seine and some others are lift net, gill net and line fishing. 

This district has a potential of marine and fishery resources. Such condition gives many opportunities 

for the fishermen to lift up their prosperity. One of the developing fishery business in this area is the 

purse seine fishery, but it is only developed in a mini scale business, therefore, people also call this 

business as a mini purse seine fisheries. Up to now, the southeast Maluku district has developed eight 

units of mini purse seine fishery. They are operated independently and located in Satheanvillage. 

This research aims to understand the season and fishing ground, the composition species and range of 

length frequency, and to count of length-weight relationship of catch mini purse seine in Sathean village 

in the south east Maluku district. It is aimed that the result of this research will be useful in the making 

of policy about the management of fishery resources and the development of fishing gear in the district 

of south east Maluku. 
 

2. METHODOLOGY 

2.1 Place and time research 

The study was done at December 2013 until January 2014 in the Sathean village, southeast Maluku 

district that is one of the areas central fisheries and the bases mini purse seine fisheries. 

2.2 Collect of data 

The Method which is used in this research includes: visiting, researching and sample-taking which is 

done directly on the research field. The data collection is done by doing a direct survey to the fish-

catching activity that uses KM mini purse seinie. There were viruses found in 14 trips of the catching 

process. Especially for information from the fishermen, the researcher included the question list 

(questioners). The information about location and timing is gained from the interview done by the 

mailto:ekaantosupeni@gmail.com


Proceedings of The 1st International Conference on Applied Marine Science and Fisheries Technology (MSFT) 

August 18-21, 2015 - Langgur, Kei Islands, Indonesia  

ISBN 978-602-14894-1-3   | 83  
 

researcher. There were 8 fishermen interviewed. Those fishermen are the key owner of mini purse seine 

at DesaSathean. The information gained then applied onto a map. As for the fish sample, it was done in 

order to find out about the variety of the fish and also the size of each fishes caught. Those samples are 

then sized and measured to find out about the actual length and weight of each fishes. 
 

2.3 Analysis of data 

 Species composition 

In deciding the species composition with applied a descriptive analysis. thenthe datacatchesmadebar 

andpiegraphstoseethe percentage ofthe catchby the species. The datainthisanalysisusing 

thesoftwareMicrosoftExcel2010 version. 

 Frequency distribution 

In deciding the range of fish length frequency, the researcher used stages as described by Walpole 

(1995). The stages are as follow ; 1. Deciding the amount of classes using “sturgess law” which is 

formulated by K (number of classes) = 1 + (3,32 Log n) ; 2. Deciding the interval ( the large of 

classes’ interval) by LK  = the range of data divided by the number of classes; 3. Deciding the 

frequency of eachclassby enteringthe datalength ofeachfishsampleintoa predeterminedclassinterval. 

 Length-weight relationship 

An analysis of the length-weight relationship fish done by following equation ( effendie, 2002 ): 

W = 𝑎L𝑏 
W :fish weight (gr), L : fish total length (mm),  a : intercept, b : the exponent tangential or angles. 

Correlation the parameters of heavy long relationship can be seen from the constant value b (as a 

proximityprobelevelrelations between the twoparameters). If b = 3 then the weight gain by the length 

(isometric), ifb<3 thenthe lengthfaster thanweight gain(negative allometric), ifb>3 

thengainweightfaster thanthe increasein length(allometricpositive). According toNurdinet al. (2012), 

testing the value ofb=3orb≠3 done t-test(partial test) withthe hypothesis: 

H0:b=3, length-weight relationship was isometric 

H1:b≠3, length-weight relationship was allometric 

𝑡ℎ𝑖𝑡𝑢𝑛𝑔 = |
𝑏1 − 𝑏0

𝑆𝑏1
| ; 𝑆𝑏1 = √

1

𝑛 − 2
((

𝑠𝑦

𝑠𝑥
)

2

− 𝑏0
2) 

b1isthe value ofb(by the length-weigthrelationship), b0 is 3, Sb1is 

thedeviationcoefficientb,comparison valuethitungwithttableperformed on95% confidence interval. Rule 

of the decision taken is: 

Jikathitung>ttable :dismisses the null hypothesis (H0) 

Jikathitung<ttable :acceptthe null hypothesis (H0) 

 

 

3. RESULTS  

3.1 Mini purse seine fleet  

The fishing operation with mini purse seine was done by using two boats, the main boat functions as 

the loading boat as well as the net-spreading while capturing a schooling, and the second boat, Johnson 

boat functions as the puller of purse line after the net has captured the schooling fish. The main boat 

(soft type) is made from wood and powered by 2 attachable machines power with 40 PK, while Johnson 

boat (slep type) is usually made from wood and fiber glass and powered by 1 attachable machine power 

with 40 PK. 

KM. Virus fleet operates this mini purse seine capturing tool around the water territorial of southeast 

Maluku district. It has 275m length and 95 m depth of the webbing. The mesh size used is 1 inch and it 

is the same in size for its bunt and wing. The capturing tool is supported by rumpon and fish-gatherer 

as the aid tool. 

3.2 Species composition catch 

The amount of its wholesale gained by the mini purse seine boat which operates for 14 trips is 219.813 

individual fisg (figure.1). The species of fish which were captured along this trip using mini purse seine 

in Sathean Village are mainly the indianscad fish (Decapterusrusselli), frigate tuna (Auxisthazard) and 

yellowstripescad fish (Selaroidesleptolepsis). 
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Figure 1.  Percentage mini purse seine catches in the village sathean 

 

 
Figure 2.Mini purse seine catch is based on the type of fish per tripfor research 

3.3 Season and fishing ground 

 

 

 

 

 

 

 

 

Figure 3.  Map of fishing ground in the village Sathean, Southeast Maluku (Tanjaya, 2011) 

The operation area of mini purse seine around the water territorial of southeast Maluku district are not 

permanent, they move from time to time, following the fishingseason. Commonly, there are two 

locations for fishing ground in this district; Fishing groundzone A (Udar, Mataholat and Mastur water 

territorial) and Fishing ground zone B (Tanimbar Kei, Dullah and KurTayando water territorial). 

Usually the fishing ground zone is an area where rumpon tools are placed. This zone spreads about 4- 

20 sea mill measured from the coastline and depth the water territorial with 200-400 meter. 

Based from the result of the research for 14 trips of fishing operation and the interview with the local 

fishermen, the location of the fishing ground is located around the water territorial of Werka village and 

Elat water territorial. Geographically, the fishing groundwhich  was done along the research is located 

within the position of 05036’- 05043 latitude and 132054’- 132056’ longitude. Thus, if it is matched to 

the map, it will be considered into fishing ground zone A. When it is time for westerly, the location of 
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fishing ground zone is located at zone A (Udar, Matahalat, and Mastur water territorial) and when it is 

time for easterly, the fishing operation is commonly located in both zone A and zone B.  

According to Tanjaya (2011) the fishing season is usually adjusted to the wind season (Figure 4). The 

peak season of the fishing catch usually begins from January until March (Westerly Period), the middle 

season is from September to December, while the rare season (less fish) is from June until August 

(Easterly period). 

 

Figure 4.  Season and fishing ground by the wind season in southeast Maluku (Tanjaya ,2011) 

 

3.4 Structure size composition 

The frequency spread of length class of the indianscad are mostly around 260-265 mm, and the least 

are around290-295 mm. The size of the frigate tuna is mostly around 265-271 mm and the least are 251-

257 mm,meanwhilefor the yellowstripescad, they are mostly around 157-161 mm and the least are 

around 132-136 mm and 142-146 mm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. The frequency distribution of the total length of fish caught during the study 

The length structure of the captured are different from the result of other researches from another 

location. According to Boer (1996),the different sizes of the fish structure depends on the geographic 

location, habitat and behavior. Meanwhile, Effendie (2002) also states that the differences can be caused 

by some possibilities such as different location of fish sample. In addition, he also says that the same 

species which live in a different location will encounter a different growth as well, because growth is 

also affected by external factor, such as temperature and food. 
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Figure 6.Relationship length-weight of the fish caught during the study 

The result of the length-weight relationship of the catch from the operation KM Virus for indianscad is 

W=0,0007L2,5141with values of R2 0,908. This sets up a negative allometric growth pattern. For frigate 

tuna, W=0,0218L1,6505and it values for R0,966. This also sets up a negative allometric growth pattern. 

And for the yellowstripescad, W=0,0001L2,5141 with a negative allometric growth pattern and values for 

R2 0,894.The different growth pattern of fish from one location to another  can be caused by many 

factors, whether internal or external factor. According to BagenaldalamFebriantiet all. (2013), the fish’s 

different growth pattern can be caused by the different amount and variety of the size of the analyzed 

fish, surrounding/habitat, the difference of fish stock within the same species, the growth stage of the 

fish, sex, gonad, maturity and even the difference of time within a day caused by the changing content 

of the stomach. Meanwhile, Mulfizar et al. (2012) states that sampling technique and geographic 

location can also cause a difference in the growth pattern of a variety of fish. 

 

4. CONCLUSIONS 

According to the result and analysis of the research, it can be concluded that: 

1. Operation area of fish-catching at the arena of mini purse seine in Sathean village along the research 

only works around the water territorials of Kei Kecil, Kei Besar and SelatNerong (Nerong Strait). 

2. Frequency spread of length class of the Indian scad is 260-265 mm for the most and 290-295 mm 

for the least. As for frigate tuna fish, the spread is 265-271mm for the most and 251-257 mm for 

the least. And, for the yellowstripescad fish the length class is 157-161 cm for the most and 132-

136 mm and 142-146 mm for the least. 

3. The relationship between length and weight of Indian scad fish sets up W=0,0007 L, frigate tuna 

fish W= 0,0218 L and yellowstripescad W= 0,0001 L whereas all these three set up a negative 

allometric growth pattern. 
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ABSTRACT 

This research aims to 1. Determine the composition of lift net catchment  2. Determine the most effective lamp 

reflector in operating lift net. The Method used in this research is experimental method. The activity consists of 2 

parts. On the first stage it is done by measuring the distribution and illumination of light of the three reflectors in 

May 2015. On the second stage, it is lift net operation using the three reflectors in waters of Selayar village, 

Southeast between June-July 2015. There are three lift nets use in this research. Each of lift net is using cone 

reflector, bucket reflector and basin reflector. Lift net operated during 20 nights. Kinds of data which is gathered 

only primer data. The data which is gathered consists of composition on types of catchment fish and the amount 

of catchment (kg). Data of catchment on each treatment is analyzed by descriptive comparative. This is done to 

discuss the composition of catchment that caught during the research. Furthermore, to find out the most effective 

reflector in operating lift net, it is done by statistic analysis Completely Randomized Design (CRD). The result of 

research shows that composition of catchment by using the three reflectors catch 3 organisms with total catchment 

2447 kg that consists of Anchovies (Stolephorus indicus) 1850 kg, Squid (Loligo sp) 425 kg and trevally (Selar 

sp) 172 kg.  The use  of cone reflector in lift net produces 3 types of catchment organisms about 1050 kg, or more 

effective from bucket reflector about 3 organisms about 740 kg; and the lowest is basin reflector with 657 kg. The 

result of various homogeneity test data shows that kinds of reflector gives real affet to the catchment (p<0,05). 

Whereas the cone reflector gives more catchment if it compares to the bucket reflector and basin reflector. 

Keywords: Cone reflector, bucket reflector, basin reflector, lift net 

1. INTRODUCTION 
A success of lift net fishing is very determined by fishing device that is light generated by the lamp. 

Light serves as a collector of small positive fototaksis organisms, such as anchovies and rebon (small 

shrimp), and also the types of predator sized quite big, such as layur and squid. Lift net which is actually 

only designed to catch the kinds of small-sized organisms, but in fact it also can catch the kinds of large-

sized organisms.  

The light source that is much used by lift net fishermen is known as petromaks lights. This type of lamp 

has many weaknesses fishermen so that they used other energy sources, such as gas and electricity. Lift 

net fishermen in Selayar village is forced to switch  using tube shaped   fluorescent lamp which is 

generated by electricity. This kind of lamps is chosen because it has a higher light compared to 

incandescent lamps for the same voltage and power. In addition, fluorescent lamps have a longer using 

time and energy saving compare with other types of lamp (Supriono and Satiawan 2005).  

The use of fluorescent lamps is relatively easy and practical compared to petromaks. The problem is, 

fishermen do not know the most effective operation to collect fish. Some fishermen use fluorescent 

lamps as it is by hanging it under the lift net. Some other fishermen using the hood in the form of a 

basin, and a bucket, or covered with a “sarong”, but these efforts do not provide maximum catches due 

to the light produced by fluorescent lamps that use the basin is not very effective because the light is 

spread widely in water so the fish are not focused at the bottom of the lift net area.  

The purpose of this study was to; 1. Determine the composition of lift net catches; 2. Determine the 

most effective reflector lamp in the operation of lift net. Publications on the use of reflector lamp as 

fishing tools on the lift net in Southeast Maluku have not been found yet. The result of published 

research which is discussed in common about the convergence of petromaks light through the use of 

conical hood and its effect on lift net cacth by Tobias in 2008. Concentration of light is also studied by 

Prasetyo (2009) who conduct research on petromaks light concentration in the depth of 8 m and its 

effect on lift net productivity. This all publication will be used as input in the discussion of the results 

of this study.  
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2. METHODOLOGY 

This research is using experimental methods which divide into two phases. In the first phase is 

measuring of light distribution and illumination of these three types of reflectors which took place on 

the May 2015. The second phase is lift net operation uses the three types of reflectors in Selaya, 

Southeast Maluku District between June-July 2015. The research location presented in figure 1 

 

Figure 1. Map of the research location 

Determination on Patterns of Distribution and Illumination Lights in Air Media 

In this research, the fishing which produced by lift net that uses a cone reflector cone compared with 

the fishing which produced by lift net that uses buckets and basins reflector belonging to local 

fishermen. In early stage, the pattern of distribution and illumination of the three reflectors need to be 

measured and compared to see the difference.  

Determination on patterns of distribution and illumination light is done in a dark room begin with cone 

reflector followed by bucket and basin reflectors. Illumination or light power is the flux of light falling 

on a surface. The luminous flux emitted by a light source is the amount of light emitted in one second 

(Cayless and Marsden, 1983).  

The procedure, reflector cone lamp is turned on and the illumination measured by a digital luxmeter 

LX1010B models within 1 m from the center of the lamp. Measurements carried out around lights at 

intervals of angle α = 10 °. The same way applied to bucket and basin reflectors. Figure 4 illustrates the 

position of the light by using reflectors and luxmeter on the determination of distribution and 

illumination light on three reflectors in various angles measurements.  

 

 

 

 
 

 

 

 

 

 

 

 

Figure 2. Luxmeter position to determine light illumination: a. Cone Reflector b. Basin reflector 

c. Bucket reflector. 

Data Gathering 

The type of data which is gathered only primary data. The data gathered are composition of species and 

amount (kg) of caught fish. The data obtained from fishing operation by the lift net. The sequence is:  

((A) ((B) ((C) 
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1. Field trials are conducted by comparing the fish caught between the lights use cone reflector, 

bucket and basin reflectors. Lift net operation with multi-catchable area: 3 lamps (L1, L2, and 

L3) and 3 lift net (J1, J2, and J3) are operated simultaneously.  

2. Total weight of the catch in each treatment are weighed and identified its kind;  

3. Operation of fishing gear were divided into 3 groups of time, i.e at 19:00 to 22:00, 22:00 to 

1:00, and 1:00 to 05:00; and  

4. Fishing operation carried out as many as 20 times of repetition for each treatment.  

 

Data analysis 

Data catches in each treatment were analyzed by using descriptive comparative analysis. The analysis 

is done to discuss the composition of the catches were caught during the study. Furthermore, to find out 

the most effective reflector in lift net operation, it is carried out statistical analysis completely 

randomized design (CRD). The data used in this research is the amount of catches (kg). Before the 

(RAL) test is done the data normality was tested using klomogrov-Smirnov analysis. If the data spread 

normally, there will be a parametric statistical test on completely randomized design (CRD), 

Mathematically, RAL modeled as follows: (Steel and Torrie, 1993):  

 ; i = 1,2,3,...etc ; and j = 1,2,3…etc 

Y ijk  is the observation of treatment to - i, replicates to - j and child instance to - k; μ the average middle 

population; τ i treatment to - i, δ ij effect replicates to - j, treatment to - i; and ε ijk example error child. 

Assumptions required for this analysis is 1. additive, homogeneous, free, and normal; 2. τi is fixed; and 

3. ijk ε ~ N (0, ). The hypothesis tested by this analysis are:  

Ho:τ 1 = τ 2 = τ 3 = ....... = Τ 5 = 0; and Ho:τ 1 = τ 2 = τ 3 = ....... = Τ 5 ≠ 0.  

The conclusion is that if F hit> F tab, then reject H o. Meanwhile, when the hit F <F tab, then failing to reject 

Ho. 

3. RESULTS 

Patterns of Distribution and Illumination Lights on Cone Reflector 
Results of the determination on the pattern of distribution and illumination of the light cone reflector 

with luxmeter was found that the light emitted in all directions with different illumination in each angle 

except for the angle of 0 ° - 90 0 and angle 270 0 - 350 0 can’t be measured because the light is blocked 

by the wall reflector. Intensity measurements started measured at an angle of 100 0 with a value of 65 

lux. Results of measurements of the intensity and pattern of distribution light using a cone reflector is 

presented in figure (3).  Increasing in light intensity occurs significantly at an angle of 110 0 and continue 

up to an angle of 180 0. . As for the intensity value obtained are 110 0 (131 lux), 120 0 (265 lux), 130 0 

(395 lux), 140 0 (443 lux ), 150 0 (476 lux), 160 0 (510 lux), 170 0 (528 lux) and the highest intensity 

values are at an angle of 180 0 with a value of 592 lux. This is caused by the placement position lamp 

that is on those angles perpendicular to the luxemeter sensor so that recorded illumination becomes very 

high. Then at an angle 1900 intensity decreases until at an angle of 350 0, Plain senk that has been 

polished is extremely useful to focus the light at the bottom of lift net. Lamp operation uses cone 

reflector will optimize the use of light in the water resulting in positive fototaksis fish spread in the 

waters become interested, approach and focused on light source area.  
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Figure 3.  Distribution patterns and illumination of light Using cone reflector 

 

Patterns Distribution and illumination of light using Bucket Reflector 
Intensity of light and pattern of distribution on bucket lamp in the air medium is presented in Figure 

(4). The intensity of light at an angle of 0 ° -140 ° and 220 ° -350 ° is detected with a very low value, 

which is 1 lux. This is caused of the light refraction seeped through the walls of the bucket which are 

made of white plastic. Intensity values are increased only in angle of 150 ° -210 °, and the highest 

intensity values are at an angle of 180 ° about 494 lux. 

The existence of the cover causes the distribution of light is not focused properly. The light which is 

emitted by the bucket reflector more absorbed by the reflector walls which are made of plastic material 

so that only some part of the light is able to seeping the surface of waters.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         Figure 4. Pattern of Distribution and illumination light using bucket reflector 

 

Pattern of Distribution and illumination of Light using basin reflector 
The data from measurement on illumination light using basin reflector at various angles are presented 

in Figure (5).  
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Figure 5. Distribution patterns and illumination of light from basin reflector 

The use of light using a basin reflector produces light that is emitting in all directions with different 

illumination values. The light with low illumination is emitting to top of the lamp, while a high 

illumination light to the side and the bottom of the lights.  

The light which is emitted by the lamp using a basin reflector is very unstable due to an increase and 

decrease at a certain angle. The highest light illuminations are at an angle of 130 ° and 230 ° is about 

681 lux. The use of basin reflectors as fishing tools in lift net are less effective, because the light emitting 

in all directions. Some of the light propagates in the air, some others are absorbed and reflected by the 

water surface. As a result, the amount of light into the water is greatly reduced.  

The Catch composition 

The catch of life net divides into two kinds that are the types of organisms that are classified as main 

catch, the type of organisms that became the main target of fishing operations and the side fishing which 

is kind of non-target organisms. The main types of catches that caught is anchovy(Stolephorus indicus) 

and the  side catch are caught during the research was squid (Loligosp) and  trevally (Selar sp). The 

composition of the entire weight of the catch is described in Figure 6. 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

    Figure 6. Weight composition of catches Based on species 

The highest weight catches is anchovies the Stolephoruss that reaches to 1600 kg or 65.39% of the 

entire weight of catches 2447 kg. Then it is followed by squid 675 kg or (27.58%) and the lowest is 

trevally (Selar sp) with weight catches about 172 kg or (7.03%).  

According to Subani (1988), the kind of anchovies Stolephorusspp is the main target of fishing by lift 

net. Hutomoet al. (1987) describes the anchovies (Stolephorusindicus) are plankton eaters which are 

pelagic, inhabits in coastal waters, live in groups and have a positive response to light. (Effendi 2005) 
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describe that rice anchovies is very sensitive to light lamps that used by lift net as fish collectors. The 

presence of stimulilateslight in the evening caused anchovies attracted to the area illuminated by the 

light, so that the fish will form group and more secured from predators.  The use of light in the lift net 

caused the phytoplankton and zooplankton gathered under the lift net. Gunarso (1988) explains that the 

presence of light is an indicator of the food presence. This causes fish species that are positive fototaksis 

come closer to the lift net. Type of positive fototaksis organism will feel safe in the area under the lift 

net with the aim to find food and protect themselves from predators. Furthermore, Gustaman and 

Fauziyah (2012) explains, the attractive of anchovies in light caused by the presence of food are 

gathered under the lift net lights, that are plankton, small shrimp, and fish that smaller than anchovies.  

The most of catch that is caught after anchovies is the type of side catch that is squid. Sudjoko (1988) 

describes squid are classified as an active predator organisms, which active catch their prey for food. 

According to Taufiq (2013), its feeds are fish and shrimp. Therefore, the squid which is caught by lift 

net caused by the presence of feed under the lift net that is positive fototaksis.  

Types of fish are caught with the lowest catch is trevally with weight 172 kg (7.03%). Trevally spreads 

from the high sea to the coast, is pelagic and formed a group up to hundred thousand fishes. Type of 

food vary i.e plankton, benthos and fish larva. Trevally appears on the surface of waters under the light 

source to perform feeding activity (Tupamahu, 2003). This causes why trevally are also caught by the 

lift net in large number. Froeze and Pauly (2003) explains that the most effective fishing gear to catch 

trevally is purse seine, but trevally is also often caught by lift net. 

Comparison between lift net catches based on the type of reflector 
Types of organisms that become the main objectives of the fishing by lift net are anchovies which are 

positive fototaksis organisms or that are attracted to the light. Several types of organisms which are also 

caught are generally categorized as predator organisms, such as squid and trevally. This study is trying 

to optimize the operation of the lift net to a better operation in side catch. One of light reflector lamp 

which is expected to attract the organism that are positive fototaksis. This also expected to invite 

predator organism. Types of organisms are caught by the lift net with using the three types of reflector 

lamps dominated by organisms that are positive fototaksis that is anchovy at weight 1850 kg. While the 

weight of organisms that are classified into types of predator consists of squid 425 kg and travelly 172 

kg. On Figure7 is shown the catch weight using lift net based on the type of catch and the type of 

reflector that used. 

 

 
 

Figure 7. The comparison of weight catch based on kinds of catches and types of reflector that 

used. 

Lift net operation requires light tools to collecting fish. Based on the light direction of the three types 

of lamps reflector that are used, the cone reflector has more effective beam of light in collecting fish 

around the light source. The whole light spreads horizontally and focused on the bottom of lift net area 

(Figure 3). This resulted positive fototaksis fish which are spread farther from the lamp are interested 

to come closer to the lift net. Bucket reflector is less effective than the cone reflector. Although the light 

emitted direct to the net, but some of the light is absorbed by the plastic material some other part is 

absorbed and reflected by the water surface, so the positive fototaksis fish that are approaching lift net 

which is not relatively far from the lift net. The bucket reflector emitted the light to all directions in the 

air and some other is absorbed and reflected by the water surface. The light that enters the water is 

greatly reduced due to the light is only concentrated to the side and not focused in the middle of lift net. 
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The lights only invite the positive fototaksis fish which is closed to the lift net but only in the area 

around the lift net not focused on the area under the lift net. 

Lift net operation by using three types of reflectors, each reflector produces 3 types of organisms 

that consist of anchovy, squid and trevally. The use of bucket reflectors caught anchovy as the main 

catch weighing 650 kg, followed by basin reflector weighing 625 kg and the lowest anchovy catches by 

cone reflector weighing 575 kg. Cone reflector produces the highest side catch or called predator that 

are squid 325 kg and trevally 150 kg, followed by bucket reflector with the weight catch of squid 75 

kg, trevaly 15 kg. Basin reflector caught produces the lowest side catch that are squid 25 kg and 7 kg 

trevally.  

Although the total weight of main catch which is obtained by cone reflector is lower than bucket 

reflector and basin reflector, however cone reflector produces high side catch that has better economic 

value. The comparison can be seen in figure 7. The cause is the direction of light beam spread in all 

directions, and centralized under the lift net with high intensity. It will invite predator organisms around 

the lights to come towards the lift net. The existence of central light in the water caused positive 

fototaksis organism is gathered close to the lights. As a result, the predator organism will also gather 

around the light source and will be caught when the net is lifted. The presence of these kinds of predator 

organisms, such as squid and trevally is to looking for feed in water under the lift net. According to 

Sulaiman (2006), the spread group of anchovies under the lift net makes the greater chances to catch is 

greater than the other types. The impact, the existence of a large group of anchovies will invite predator 

organisms, such as trevally and squid, to come and eat it.  

The use of light using a cone reflector is more effective compared with bucket and basin reflector. The 

total weight of the catch and side catch of the cone reflector is higher catches than the other two 

reflectors. Bucket reflector only has the advantage on the weight of main catch that is anchovies than 

the other two reflectors. While the lamp that used basin reflector is on the third position, both of its total 

catch and side catch (Fig 7).  

Results on the homogeneity test of data show that the data are not homogeneous. This caused the data 

should be tested using nonparametric methods to find out the effects of light types. One of it is using 

Kruskal Wallis test. The results of the Kruskal Wallis test shows the effect of the specified light type to 

catches,result shows that different type of lamps provide a real influence on the catches (p<0.05). The 

result shows that cone reflector provides better catches compared with bucket and basin reflector.  

 

4. CONCLUSIONS 

1. The composition of the catch is caught chart consists of 3 types of organisms that Teri                           

(Stolephorus indicus) with a weight of 1850 kg, squid (Loligo sp.) (425 kg) and the lowest 

was caught kawalinya (Selar sp.) with a weight of 172 kg 

2. The use of cone reflector on the lift net produces 3 types of catches organism with weight 1050 

kg, or greater than bucket reflector which produces 3 types of organisms with weight of 740 

kg; and the lowest is a basin reflector with weight 657 kg.  
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ABSTRACT 

Research of seaweed culture development at Nusa Lembongan's Beach waters of Bali Province through ecological 

and socio-cultural study focus has been done. It was selected as much as 16 station locations for water quality 

measurement in the beaches and distributed of questionnaire to know the condition of socio-cultural of seaweed 

farmers. Seaweed culture activities were quite often disturbed by pest and weeds namely sea fish and algae of 

Chaetomorpha crassa . Base on education level, mostly of seaweed farmers are low education in which from 33 

seaweed farmer respondents, 55% are pre elementary school, 3% get elementary school, 9% get senior high 

school, 6 % get bachelor school and 27 % are no school. Only 9 % of the farmers join in seaweed farmer’s group 

activities. Condition of waters quality is shown by pH's level among 7-8, dissolved oxygen (DO) ranging among 

8,4-9,2 ppm, waters temperature around 24-28 0C, waters depth during high sea level around 1.0-2.7 meters, 

meanwhile during low sea level is only ranging among 40-50 cm. Range of waters salinity is 31-33 ppt, 

conductivity among 52-53 μmhos/cm, waters turbidity among 0.12-8.49 ppm and current speed is ranging among 

0.1-0.6 m/sec.  

Keywords:  Ecology and socio-cultural, seaweed culture, waters quality 

 
1. INTRODUCTION 

The territory of Bali Province is surrounded by sea that has the potential of fisheries resources to be 

developed. One of the activities of marine and fisheries sector that is being concern is the cultivation of 

seaweed. Development of seaweed cultivation is the major project in the framework for economic 

development in coastal areas. Determination of the commodity is motivated by several considerations, 

among others, the availability of large area, simple cultivation technology, environmentally friendly, 

relatively short production period, high labor absorption, relatively low production costs, have high 

sales value as an export commodity. In addition, through the cultivation of seaweed development 

program is expected to stimulate economic growth in the region in line with rising incomes (Arthana, 

et al., 2014). 

Bali coastal area up to 200 nautical miles limit is ± 95,000 km2. Coastal area potential for mariculture 

is around 1551.75 ha and only used for the cultivation of mariculture around 418.5 hectares or 26.96% 

with the types of commodities that has been developed is seaweed of Eucheuma spinosum and 

Eucheuma cotonii. Potential development of seaweed cultivation in Bali covers an area of 780 hectares, 

spread across 5 districts, each of which is in Buleleng 7.0 ha, Jembrana 65 ha, Badung 400 ha, 

Klungkung 290 ha and Karangasem 18 ha. Lembongan Island itself is belonging to Klungkung regency. 

The success of seaweed cultivation is influenced by several environmental factors namely physical, 

chemical and biological (Soenardjo, 2011). Seaweed growth is strongly influenced by physiologic 

tolerance of the plant to adapt to environmental factors such as: substrate, salinity, temperature, and 

light intensity. Besides, the selection of the location and the method to be used also determine the 

success (Soenardjo, 2011). 

Seaweed farming activities in Bali continues to progress both in terms of aspects of land use, increased 

production and improved welfare for businesses such as farmers, processors and marketers. Especially 

for Lembongan Island waters, ideal for the development of seaweed farming which according to 

Departemen Kelautan dan Perikanan (2006), salinity waters at the location should be about 28-35 ppt 

and it is fulfilled. Likewise, the temperature of sea water that good for seaweed cultivation is ranges 

between 27 - 30oC and the depth of waters that is good for cultivation of seaweed Eucheuma spp is 0.3 

to 0.6 meters at its lowest ebb for off bottom method (Departemen Kelautan dan Perikanan, 2006) also 

fulfilled. 

Seaweed farming activities is not escape from some constraints such as harvest failures and loss of 

quality of the harvest. The constraints may be due to environmental conditions and less appropriate 

growing season when farmers start their activities. Therefore, knowledge about the characteristics of 

mailto:iwarthana60@yahoo.co.id
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coastal and optimum environmental conditions for the cultivation of seaweed is really needed. 

Furthermore, to maintain the sustainability of seaweed cultivation in Lembongan Island will require an 

assessment in terms of both ecological and social resilience towards seaweed farming in terms of both 

quality and quantity. The purpose of this study was to determine the ecological condition of the water 

and socio-economic conditions of the community on Lembongan Island as a policy reference in the 

development of seaweed cultivation. 

 
2. METHODOLOGY 

In the waters of Lembongan Island was selected 16 points of water quality measurement stations (Figure 

1) as well as social studies using the survey method. In this study, there were 33 respondents of seaweed 

farmers. Interviews conducted in the huts belonging to farmers which are located adjacent to the beach 

location of seaweed cultivation. In addition to data collection activities through interviews, this study 

also observed on the activity of seaweed cultivators and postharvest handling by farmers. Some of this 

data has been presented at the National Conference IX, Coastal Resources Management, Marine and 

Small Islands Surabaya, East Java, 19 to 23 November 2014, then performed the recalculating of data 

and rewriting. 

  

2.1 Data Collection Methods 

The parameters measured in the field (in situ) include the physical and chemical parameters. Physical 

parameters are consisting of temperature, depth, turbidity, conductivity and current velocity. Chemical 

parameters are consisting of salinity, dissolved oxygen and pH. Table 1 shows the measuring 

instruments used. 

 
Table 1. Table Tools Used in Research 

Parameter Tool Specification Place 

a. Physics 

1. Temperature (°C) 

2. Water Depth (m)  

3. Turbidity (ppm) 

4. Current (m/sec) 

5. Conductivity (μmhos/cm) 

 

Thermometer Hg 

Deeps can 

Sechi disk 

Current meter 

Conductivity meter 

 

Insitu 

Insitu 

Insitu 

Insitu 

Insitu 

b. Chemistry 

1. Salinity (ppt) 

2. pH 

3. Oxygen (ppm) 

 

Refractometer 

pH meter 

Oxygen meter 

 

Insitu 

insitu 

insitu 

c. Social 

Socio-economic and cultural 

conditions of society 

 

Questionnaires 

 

Insitu 
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Figure 1. Map of research sampling locations. 

 

Description: 

Station 1 is represented by samples 1, 2 and 3 

Station 2 is represented by samples 4, 5 and 6 

Station 3 is represented by samples 7, 8 and 9 

Station 4 is represented by samples 10, 11 and 12 

Station 5 is represented by samples 13, 14, 15 and 16 

 

3.  RESULTS 

Seaweed cultivation in Lembongan Island is the center of seaweed cultivation in Bali Province. 

Seaweed cultivation methods developed by farmers using off bottom method, with a length of rope 

between 5-10 meters, and the spacing of ± 20 cm. Type of seaweed that is grown is Eucheuma cottoni. 

The harvest yield, commonly is sold in dry condition, be gathered to collectors, and then sent to Nusa 

Penida Island. 

 

3.1. Water Conditions on Research Location  
In general, the quality of the waters of Lembongan Island is still feasible for the growth of seaweed. 

Results of water quality measurements are presented in Table 2. 

 

Table 2. Results of water quality measurements in Lembongan Island 

Station Sample pH 
Oxy-

gen 

Tempe-

rature 
Deep 

Sali- 

nity 

Conduc-

tivity 

Turbi-

dity 
Current 

1 

1 7.93 4.90 26.00 14.00 33.00 52.10 3.46 0.10 

2 7.92 8.00 25.50 14.00 33.00 52.60 0.89 0.30 

3 7.86 8.00 25.30 16.00 32.00 52.50 0.90 0.30 

Average 7.90 6.97 25.60 14.67 32.67 52.40 1.75 0.23 

Stdev 0.04 1.79 0.36 1.15 0.58 0.26 1.48 0.12 

2 

4 7.83 3.30 27.00 12.00 31.00 52.90 2.75 0.60 

5 7.94 3.80 26.30 14.00 31.00 53.20 2.03 0.30 

6 7.79 4.60 24.90 14.00 31.00 53.10 1.00 0.30 

Average 7.85 3.90 26.07 13.33 31.00 53.07 1.93 0.40 

Stdev 0.08 0.66 1.07 1.15 0.00 0.15 0.88 0.17 
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3 

7 7.96 4.80 26.60 16.00 31.00 53.40 3.10 0.30 

8 7.92 4.80 27.00 24.00 31.00 53.10 3.50 0.20 

9 7.99 5.00 27.20 10.00 30.00 53.20 1.92 0.20 

Average 7.96 4.87 26.93 16.67 30.67 53.23 2.84 0.23 

Stdev 0.04 0.12 0.31 7.02 0.58 0.15 0.82 0.06 

4 

10 8.04 7.30 27.10 17.00 30.00 52.90 0.34 0.30 

11 8.01 7.40 26.90 27.00 29.00 52.60 0.47 0.20 

12 7.95 7.30 27.10 14.00 29.00 52.20 0.16 0.30 

Average 8.00 7.33 27.03 19.33 29.33 52.57 0.32 0.27 

Stdev 0.05 0.06 0.12 6.81 0.58 0.35 0.16 0.06 

5 

13 8.01 6.30 27.60 17.00 30.00 52.70 0.12 0.60 

14 8.01 7.90 28.10 15.00 30.00 52.70 0.34 0.50 

15 8.03 8.00 28.00 14.00 31.00 52.90 1.98 0.40 

16 8.03 7.80 28.10 14.00 30.00 52.70 1.38 0.40 

Average 8.02 7.50 27.95 15.00 30.25 52.75 0.96 0.48 

Stdev 0.01 0.80 0.24 1.41 0.50 0.10 0.88 0.10 

 

The value of pH is still relatively normal for the growth of seaweed farming which range of 7.79 – 8.04 

(Figure 2). Figure 2 shows that the pH value at station 5 was higher than that in station 1 and 2. In this 

regard stations 1 and 2 are an intensive seaweed cultivation area by society while at station 5 fewer 

cultivation activity. The pH value of the water that is suitable for the growth of seaweeds is between 

pH of neutral (7) to base (9) (Sulistijo, 2002). According Sujatmiko and Wisman (2003), pH waters that 

is good for cultivation of E. cottonii is ranging between 7-9 with the optimum range of 7.3 to 8.2. Water 

acidity conditions have an important role in the growth of seaweed, because the pH value will be 

representative of proportional to the organic carbon content in water that is very necessary in the process 

of photosynthesis. The degree of acidity (pH) of seawater tends to be alkaline, this is due to the 

availability of CO₂ in the form of carbonate or bicarbonate, then bicarbonate releases free CO₂ and used 

by seaweed for photosynthesis (Luning, 1990). 

 

 

 

 

 

 

 

 

 
 

 

Figure 2. pH conditions in Lembongan Island. 
 
Dissolved oxygen conditions in the study site ranged of 3.30 to 8.00 ppm (Figure 3). Oxygen solubility 

variation between samples measured at stations 1 and 5 were higher than exist at station 3 and 4. The 

position of stations 1 and 5 located near open water that may be the cause of such large fluctuations 

compared to that measured at stations 3 and 4 which is a channel with a smaller water agitation. In this 

channel was measured low oxygen level that is between 3.30 - 3.80 ppm which is unusual for marine 

waters. Dissolved oxygen is the amount of oxygen dissolved in water that comes from photosynthesis 

and atmospheric absorption. Dissolved oxygen in waters is very important role for metabolic processes 

including the absorption of food by living creatures in the waters. The more the number of dissolved 
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oxygen, the water quality will be better. If the dissolved oxygen levels are too low can lead to odors 

resulting from anaerobic degradation of organic materials. 

Dissolved oxygen content at all five stations, are still in the tolerance limits for the growth of seaweed. 

This range is still feasible to Eucheuma cottonii to grow and develop (Serdiati dan Widiastuti, 2010). It 

is also consistent with the statement Kamlasi (2008) that seaweed can grow and develop optimally in 

the range of solubility of oxygen more than 6.5 ppm. Water temperature at the study site was ranged 

from 24.9 - 28.1 oC (Figure 4). The temperature conditions measured at station 1 is lower than that at 

station 5, probably due to the time difference measurements in the field. At station 1 was measured in 

the morning and then continued up to the last at station 5 during a day. High enough temperature 

fluctuations occur at station 2 in which the position is in the transition between open sea and a channel 

between Ceningan and Lembongan island.  

 

 
 

 

 

 

 

 

 

 

 

 
Figure 3. Dissolved oxygen conditions in Lembongan Island. 

Along with temperature, in case of a high rise temperature will result the seaweed thallus become pale 

yellow and unhealthy. Peak rate photosynthesis of seaweeds occur in high intensity of light at 

temperature between 20 - 28 °C, but still found good at temperature of 31ºC. 

 

 
 

 

 

 

 

 

 

 

 

Figure 4. Temperature conditions in Lembongan Island. 

Water depth at the site of the existing seaweed farming activities was 1.00 - 2.70 meters (Figure 5) 

which was conducted at high tide. But the conditions during low tide, the water depth ranges was 

between 0.40 - 0.70 m. Figure 5 shows that the condition of the depth was no difference among the all 

five stations. The depth of the waters for growing seaweed, especially at low tide should be concerned 

because the depth will affect the growth of seaweed. Seaweed planting location that too deep will cause 

difficulties in maintenance, while if too shallow will cause seaweed exposed to direct sunlight that is 

bad for the growth. Planting depth for seaweed relates to the amount of sunlight penetration into water 

that is an important in the process of photosynthesis. Water depth conditions is a limiting factor in the 

methods application of cultivation selected for the off bottom method.  These method is generally 

carried out at a depth of waters not less than 0.30 – 0.60 m at the lowest tide. 
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Figure 5. The depth conditions in Lembongan Island. 

 
The results showed that the conditions of salinity ranged between 29.00 - 33.00 ppt (Figure 6). The 

highest salinity conditions encountered in station 1 where directly exposure the Indonesian Ocean. 

While the lowest salinity level was in the station 4 where is the mouth of the channel between the tip of 

Lembongan and Ceningan Island with overgrown by many mangroves. Salinity is the content of 

dissolved salts present in water. Ocean salinity conditions is influenced by various factors such as the 

circulation of water, evaporation, precipitation and flow of river water (Mann. 1982). The range of 

salinity values in the study site is still in the normal category. Each of seaweed can grow well at a certain 

salinity range depending on tolerance and adaptation to the environment (Dahuri dkk, 2004). According 

Anggadiredja, et al. (2006), a good range of salinity for growth of Eucheuma cottonii is between 28-30 

ppt. 

 

 

Figure 6. Salinity conditions in Lembongan Island. 

 
The range of conductivity values at Lembongan Island waters is 52.10 - 53.40 μmhos/cm (Figure 7). 

Figure 7 also shows that the conductivity value tend to low at station 1 which is directly adjacent to the 

Indonesian Ocean, then tended to increase more entered the channel between Ceningan and Lembongan 

island that formerly very intensive cultivated seaweed by society. This is probably related to the level 

of water temperature measured as conductivity values related to water temperature. If the water 

temperature rises 1 degree, the conductivity of the water will increase by approximately 1.9 %. The 

conductivity of sea water is also dependent on the number of dissolved ions per volume and mobility 

of these ions (Wardoyo, 1975). Marine waters have conductivity values are very high because of the 

salts dissolved in it (APHA, 1999). 
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Figure 7. Conductivity conditions in Lembongan Island. 

The results showed that the turbidity value on waters ranging from 0.12 to 3.50 ppm (Figure 8). 

Fluctuations in turbidity between samples in the same station was enormous probably because of its 

position in coastal waters with very high water agitation. Particularly at station 4, a small fluctuation 

occur with the lowest levels of turbidity because it was quite far from outbreak of the waves. 

Turbidity describe the optical properties of water are determined based on the amount of light absorbed 

and emitted by the materials contained in water. Turbidity caused by organic materials and inorganic 

materials either suspended or dissolved as mud, silt, organic and inorganic materials such as plankton 

and other microorganisms (APHA, 1999; Wardoyo, 1975). Turbidity is a limiting factor for 

photosynthesis and primary production in waters because it affects the penetration of sunlight (Dahuri 

dkk, 2004). Aslan (1998) states that the value of turbidity standards for environmental seaweed culture 

is less than 20 ppm. Furthermore, Gornitz et al (1997), says that turbidity can affect the occurrence of 

respiratory disorders, can reduce oxygen levels in the water and can disrupt the environmental 

conditions of habitat biota. 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 8. Turbidity conditions in Lembongan Island. 

 
The current speed of all five research stations around 0.10 - 0.60 m/sec (Figure 9). The current condition 

at station 5 was higher than that at stations 1, 3 and 4. However, the condition did not differ between 

station 5 and station 2. The current that stimulate the movement of water is one of the important factors 

in the growth of macro algae, as it will affect nutrient availability, epiphytic growth and deposition 

(Kautsky, 1989). Without water movement under water life will be hampered because the average gas 

diffusion and ion in water is lower than that in the air (Luning, 1990). 
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Figure 9. The current conditions in Lembongan Island. 

 

Currents and water movement has a great influence on the aeration, nutrient transport, and a large water 

stirring influence on the presence of dissolved oxygen (Nontji, 2002). Another role is to prevent the 

accumulation of silt and epiphytes attached to the thallus that may hinder the growth of seaweed. The 

stronger the current, seaweed growth will be more rapid because the diffusion of nutrients into plant 

cells so that more and more accelerated metabolism (Soegiarto, 1976). Conditions of optimum water 

flow velocity for the cultivation of seaweed species Euchioma spinosum is about 0.20 to 0.40 m/sec. 

3.2. Biological Factors on Seaweed 
The results show that in the cultivation of seaweed commonly found very annoying pests by fish and 

weeds from a kind of algae that attack in a certain time. These algae is Chaetomorpha crassa that is 

known as hair algae locally. The algae is very disturbing growth for seaweed because attached to the 

plant, so farmers have to clean the algae every day. In addition to pests, seaweed cultivation activity 

was also attacked by ice-ice disease. This disease attacks at certain times, namely in July-September, 

so in these months farmers reduce the volume of seaweed cultivation activity. Forms of pest is shown 

in Figure 10. 

 

 

  

A B C 

 
Figure 10. (a) Bothered pests Chaetomorpha crassa, (b) Fish eat seaweed, (c) Seaweed bothered 

by pests Chaetomorpha crassa 

 
3.3. Socio-economic Conditions on Seaweed Farmers 

The existence of seaweed farming activities in the island of Lembongan has an important role in efforts 

to increase fish production to meet the food and nutritional needs and meet market demands at home 

and abroad. In addition, this activity also expanded employment opportunities, increase income and 

welfare of fishermen and preserving aquatic biological resources. Eucheuma cottonii (Weber van 

Bosse) is developing potential marine commodity in Lembongan Island although in certain months 

particularly between April to June many plagued by Chaetomorpha crassa. In the area of closer to the 

open sea, the seaweeds cultivations was eaten by fish. Looking from the current speed data so waters 

where seaweed farming activities in Lembongan Island done by farmers is relatively quiet. It is enough 

support for seaweed farming activities because needs a certain environmental requirements, among 

others, the quiet waters (Soenardjo, 2011). 
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Residents in the island of Lembongan, in the beginning was depend their live only from the sea, 

especially from fishing. After seaweed farming developed well, the majority of the population, 

especially the women active on farming and use it as a primary income. This activity is also sustaining 

economic activities a lot. Later, with the development of tourism activity and driven by declining yields 

and value selling seaweed then some farmer began to move into the tourism sector. Others, especially 

the youth, many of them are moving to Bali Island looking other job. In line with this tourism, the sea 

transport facilities between Lembongan Island and the island of Bali, is enough to reach within 30 

minutes. Rapid transport and short travel time makes the moving activity of tourists and local people 

increase intensively. 

Based on the social survey results of local economy in Lembongan Island, 91% of farmer’s income per 

month from seaweed activity is more than IRD. 500,000 (Figure 11). In this case, farmers have no 

fishing restrictions except once in a year called Nyepi Segara when in such one day, any activity in the 

sea is stopped. Another problem is the farmers who had long been active in the cultivation of seaweed, 

many of which suffered rheumatic diseases. It is probably too long soak in water to clean the seaweed 

plants from various elements of bully. Moreover, when the period of the seawater at low tide at dawn 

in which conditions of the water temperature is still cold make the farmers suffered more. 

 

 

Figure 11. Seaweed farmers' income in 

Lembongan Island 

Figure 12. Education seaweed farmers in 

Lembongan Island 

 

 

 

Figure 13. Seaweed farmers group in 

Lembongan Island 
Figure 14. Seaweed farmers knowledge 

about the disease in Lembongan Island 

 
The education level of seaweed farmers in Lembongan Island, from 33 respondents, graduates from 

primary school is 55%, from elementary school is 3%, from high elementary school is 9%,  from 

bachelor is 6% and no school is 27% (Figure 12). Figure 12 shows that their education level is generally 

low. Similarly, a touch of creativity and innovation in seaweed farming activities by farmers are also 

slow. They perform routine activities that are almost the same from day to day. In some farmer who 

divert their activities to the tourism sector is growing. In addition to seeking other variations, they are 

also driven by a better income though continuity is not guaranteed because the peak of tourist arrivals 

is seasonal. 
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Based on the results of the survey related to the number of groups on seaweed farming in Lembongan 

Island is as much as 33 respondents who follow the group cultivation was only 9 %, and that does not 

follow the group cultivation was 91 % (Figure 13). The reason they did not join the group is lack of 

benefits they get when in groups. In addition, associated with low levels of education so unmotivated 

and bustle of households that make them not enough time to do their group activity. Later, with 

incentives provided by local governments to support the activities to the group then slowly the activity 

and involvement of members in the group is getting better. 

Some seaweed farmers in Lembongan Island are aware of the disease in seaweed cultivation.  There is 

as much as 64 % know the disease in seaweed, 27 % do not know the disease in seaweed and 9 % do 

not know any symptom diseases in seaweeds  (Figure 14). They wish that there will be a solution to 

handle attacks of Chaetomorpha crassa. This attack increase the frequency in the months of April to 

June and the more be cleaned the more rapid the development attack. There is allegation, the presence 

of these pests is related to a decrease in water temperature in these months. In the other months, where 

the sea water temperature is warmer, this weeds types Chaetomorpha crassa disappear by itself.  

Approximately 6 % of the seaweed farmers are expecting assistance in the form of capital contribution 

to the development of seaweed farming (Figure 15). This capital will be used for the manufacture of 

processed seaweed and popsicles has been made. Other processed seaweed is candy with the flavor and 

shape is still modest. If the production of these preparations can develop their production and marketing 

support as well, it is optimistic of seaweed farming activity in this Lembongan Island will rise again. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 15. Suporting expectation of farmers in Lembongan Island 

 
4.  CONCLUSIONS 

1. In general, the waters condition of Lembongan Island is still within tolerance limits that are 

good for the growth of seaweed. Condition of pH ranging between 7.79 - 8:04, water 

temperature ranges between 24.9 - 28.1 oC, during lowest tide the waters depth range between 

0.40 - 0.70 m. Salinity waters is ranging between 29.00 - 33.00 ppt, conductivity ranged 

between 52.1 - 53.4 μmhos/cm, the turbidity of the water ranges between 0.12- 3:50 ppm and 

current speed ranges between 0.10 - 0.60 m/sec. 

2. Disinfect bully seaweed farming activities are fish, weed nuisance is from algae of 

Chaetomorpha crassa and diseases that attack is ice-ice in the months from July to September. 

3. Revenue seaweed farmers per month, 91% of their income above five hundred thousand rupiah. 

Education level of seaweed farmers in Nusa Lembongan is very low, which is 55% completed 

primary school, and only 6% of undergraduate education. 

4. Seaweed farmers only 9% who follow the group of seaweed farming and who knows the disease 

in seaweed is 64%. 
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ABSTRACT 
Bioassays provide a means of detecting the presence of biologically-active compounds in plant tissues ]. Also, in 

places where advanced analytical equipment is not available, rapid screening using simple, affordable methods is 

important. Seeds of soybean variety anjormoro were germinated and grown in the dark at 20°C for 2 days. Ten 

pre-germinated seeds immersed in 30 mL solution containing test solutions of auxins (IBA), cytokinins (kinetin), 

gibberellin (GA3) 8 natural seaweeds , and a seaweed by product. All seeds were distributed at randomly to Petri 

dishes containing the test solution. All treatments stimulated root elongation over that of the control. Seaweeds B 

and D appear to have good promise as plant growth promoters, and that A, C and E may also be worth investigating 

further.  

Keywords: soybean, bioassay, elongation 

1. INTRODUCTION 

Several products based on algae have been developed and applied in many fields like foods, 

pharmaceuticals, cosmetics and nutritional supplements. Much of this is based on farming of edible 

species or on the production of agar, carrageen and alginate. The world's annual production of alginates 

is 11,000, 25,000, and 30,000 metric tons respectively (Banga, 2002). Perhaps the longest established, 

most widespread and most proven effective use of seaweed is as a fertilizer (Sultana et al., 2011; Smit, 

2004). Seaweeds also are one of the important marine living resources which are now considered as a 

promising marine bio resource. They are available largely in shallow coastal waters of sea, estuaries 

and backwaters (Ramya et al., 2010). 

Seaweed and seaweed products have been used as alternative fertiliser (Ugarte et al., 2006; Blunden et 

al., 1996). The use of seaweed concentrates as biostimulants in agriculture and horticulture is well 

established (Craigie, 2011; Thirumaran et al., 2007). Long term use of synthetic chemical fertilizers 

will damage the physico-chemical character, microflora and their micro-ecology of soil. Chemical 

fertilizers are capable of killing off many of the soil organisms that are responsible for decomposition 

and soil formation (Wijesinghe and Jeon, 2011; Kamaladhasan and Subramanian, 2009). 

The term bioassay is used to describe the use of living material to test the effect of known and putative 

biologically active substances. When dealing with biologically active substances such as PGRs, it 

should be a means of measuring their biologically activity (Mangnus et al., 1992; Devlin and Witham, 

1983; Van Staden and Drewes, 1991). Bioassays must meet several requirements in order to be 

effective. These include specificity, sensitivity, ease of measuring, relative ease in setting up and 

controlling (Sampietro et al., 2009; Devlin and Witham, 1983).  

The soybean tissue culture bioassay can be used to assess cytokinin activity (Palni et al., 1984). 

Furthermore, for cytokinin bioassays, the hypocotyl rather than the cotyledon of soybean (Glycine max) 

gives better results (Manos and Goldthwaite, 1976). The hypocotyl assay is quicker to perform and 

required less cytokinin (Newton et al., 1980). Manos and Goldthwaite (1976) described the bioassay as 

a modified soybean tissue culture bioassay for cytokinins. Soybean hypocotyls were grown under sterile 

conditions and sliced into 1 mm sections and cultured for 5, 9, 13, or 22 days on a callus medium with 

zeatin or other cytokinins. The fresh weight of sections increased with the cytokinin concentration from 

0.0005 to 1 µM. This hypocotyl assay was more reliable, quicker to perform and required less cytokinin. 

In developing countries with important seaweed farming industries such as Indonesia (Crawford, 2002), 

there is also an opportunity to add further value to products by processing waste into fertiliser products 

(McHugh, 2006). Seaweeds are marine macro-algae which grow in tidal and intertidal regions of the 

world’s oceans and seas (Thomas, 2002). There are about 6,000 species of red seaweeds 

(Rhodophyceae), 2,000 species of brown seaweeds (Phaeophyceae) and 1,200 species of green 

seaweeds (Chlorophyceae) occurring in the world (Jha et al., 2009). However, only 221 species are 

considered economically important. The use of seaweeds for various purposes is increasing day by day, 

including in medicines, cosmetics, food, confectionery (Kannan and Thangaradjou, 2007), biogas 

(Sangeetha et al., 2011) and fertiliser (Zodape, 2001). 
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About 70% of Indonesian territory is covered by ocean and about 95,000 km of coastline which is 

potentially for cultivation and wild seaweed (natural seaweed) production (Ya’la, 2008). Seaweeds or 

marine algae are integral parts of the coastal ecology and landscape. Marine algae are enormous natural 

resources that have in recent decades become fundamental to numerous industries. Some of the 

historical uses of marine plants in various parts of the world and to show how some simple uses of the 

wild vegetation have evolved into important industrial productions and marine agricultural practices 

that tough the lives of millions of people. 

Central Sulawesi province has the costal line about 4.013 km length with coastal area is about 89.865 

km2 which including Teluk Tomini, Teluk Tolo and Selat Makakssar. The total production of cultivated 

seaweeds in year 2007 has been estimated  about 52. 813 tons coming from Eucheuma cottonii (37.545 

tons) and Gracilaria spp. (15.268 tons). South Sulawesi Province leads in cultivated seaweed 

production, followed by NTB and Central Sulawesi Provinces (Ya’la, 2008). 

To evaluate possible plant growth regulator activity of  natural seaweed and by products, we used 

soybean bioassay to study the effect on root elongation.  

The aim of this research was to investigate the effect PGR in natural seaweeds found in Central Sulawesi 

and on soybean seed growth in a bioassay test. The object of this study was to determine whether those 

natural seaweed exhibited PGRs-like activity by comparing them to synthetic PGRs. 

2. METHODOLOGY 

Seeds of soybean were germinated (Arditti and Dunn, 1969) and grown in the dark at 20 °C for 48 hours 

in order to facilitate a uniform germination (Nitsch and Nitsch, 1956; Rayorath et al., 2008; Whatley 

and Slife, 1983; Mackie-Dawson, 1989; Quesnelle and Emery, 2007). Five uniform seeds with a root 

length of about 2 mm were immersed in 30 ml of each treatment solution. All seeds were distributed 

randomly in Petri dishes containing the test solution. After 96 hours of incubation in the dark at 20 °C, 

the length of roots were measured. There were four replications for each treatment and the experiment 

was repeated twice. 

 
 

Figure 1 Natural Seaweed extract and seaweed by products extract. 
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The treatments were: 

Table 1  N,P, and K analysis of seaweeds (Laboratory Soil Science Untad). 

No Seaweeds 
Parameter 

Nitrogen (%) Pospor  (%) Kalium (%) 

1 Salakan Padina boergenii 

(seaweed A) 

0.35 0.033 

0.45 

  2 Lawa-lawa  Sargassum sp  

(Seaweed B) 

0.34 0.014 

1.48 

3 Bulagi,Parimo Halimeda sp 

(seaweed C) 

0.29 0.002 

0.11 

4 Lato (Caulerpa sp)  

(seaweed D) 

0.54 0.050 

0.90 

5 Sea lettuce Ulva sp 

(seaweed E) 

0.31 0.018 

0.45 

6 Nambo Cladopora sp 

(seaweed F) 

0.39 0.023 

0.54 

7 Komba-komba hypnea sp (seaweed 

G) 

0.15 0.001 

0.05 

8 (Lamun) seagrass  

(seaweed H) 

0.37 0.038 

1.89 

9 By Product(Eucheuma cottoni)  

(seaweed I) 

          0.08       0.0002 

          0.01 

 

Statistical analysis was carried out with analysis of variance using the R program (version 2.10.1). 

Assumptions of heterogeneous variances and normal distributions were confirmed, and significantly 

different means were separated using standard errors (1.96 x SE assumed to be equivalent to P = 0.05). 

Treatment means and SEs are presented in the graphs. 

3. RESULTS 

 

 
Figure 2 Effect of natural seaweed and seaweed by product on root length in two repeated 

trials (1 and 2). 
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Figure 3 Effect of natural seaweed and seaweed by product seaweed products root length in two 

repeated trials. 

 

Seaweed products have been shown to improve the growth of several plants (Blunden et al., 1996), 

potentially as a result of the various organic and inorganic components in seaweed products (Stirk et 

al., 2003; Crouch et al., 1990; Finnie and Van Staden, 1985). It is important to clarify which of those 

components are responsible for improving the plant growth in order to justify the use of these seaweed 

products and to improve their usefulness. It has been shown in this investigation that these 8 natural 

seaweeds and seaweed by product stimulated the root growth. This may explain that these natural 

seaweed have PGR-like activity. 

As a growth regulator, auxin is capable of inducing elongation in root cells when applied at an optimal 

concentration. Auxin is one of the plant growth regulator which play a central role in the growth 

regulator of roots (Tanimoto, 2005). In higher plants, auxin is synthesised in chloroplasts of young 

leaves and induces the process of root formation. In contrast, cytokinins are synthesised mainly in the 

root tips but affect shoot development (Tarakhovskaya et al., 2007). When cytokinins are applied to 

plant tissue, they are rapidly metabolised. Different plants and indeed different tissues within organs of 

plants have been shown different patterns (Jameson and Brian, 2003). 

4. CONCLUSIONS 

Under the bioassay experimental conditions reported here, we would say that Central Sulawesi as part 

of Indonesia territory has a 8 of natural seaweeds that need to study whether it has an economical 

potential or not. Seaweeds B and D appear to have good promise as plant growth promoters, and that 

A, C and E may also be worth investigating further. A pot trial testing whether these seaweed products 

affect plant growth would be good. 
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ABSTRACT 

The aim of this research was to analyse the proximate in natural foods Gracillaria lichenoides and Ulva fasciata 

for abalone Haliotis squamata. The analysis included water, ash, protein, crude fibre, and lipid components. The 

proximate of Ulva fasciata were 82.0% of water, 25.7% of ash, 3.5 % of protein, 4.8 % of crude fibre, and 1.7% 

of lipid, while in Gracillaria lichenoides were 92.5% of water, 50.3% of ash, 2% of protein, 4.4 % of crude fibre, 

and 1.2% of lipid. 

Keywords: Proximate, Natural Food, Gracillaria lichenoides, Ulva fasciata, Abalone 

 
1. INTRODUCTION 

The utilization of marine resources is turned aside from fishing to aquaculture of late. Marine culture is 

concerning more to economics fish and oysters, while in Indonesia, one of the high economic 

commodity which can be developed is abalone (Haliotis spp.). The abalone culture is prospective to be 

developed for some benefits it has technically from the culturing to marketing. 

The global production of abalone reached 22.600 metric tones (including poaching of 3700 metric 

tones) in 2002. Of this, over 8600 metric tones was farmed and the total value of the production was 

estimated as approximately US$ 0.8 billion. China is the largest producer in the world with over 300 

farms and a total production of approximately 4500 metric tonnes (Gordon and Cook, 2004). While 

South Africa has become the largest abalone producer outside Asia (FAO, 2004) and over-exploitation 

of wild abalone stocks by poaching and high market prices have been the main drivers for its cultivation 

(Troell, et al., 2006). 

The development of abalone culture has stimulated research into abalone digestive physiology, the 

application of animal feed science principles to abalone, abalone feeding behaviour, on-farm alga 

product performance of different alga as feed, and the optimal use of both natural and formulated diets 

under intesive culture condition (Britz, et al. 1994; Sales and Britz, 2001; Robertson-Anderson, 2003; 

Njobeni, 2006). 

Some alternatives in culturing systems of abalone’s culture development are still needed. For many 

culture systems have been developed whether the traditional or modern, so the technology transition is 

more focused to natural food feeding. The study of natural food feeding will be so important because 

the foods found to be the important factor and have to be noticed in the abalone culture of late.  

Alga as abalone natural foods have been studied in some regions to find out the type of alga which 

influenced to abalone culture (Tutshulte and Connel, 1988; Sheperd and Steinberg, 1992; Fourie, 1994; 

Shpigel, et al., 1999; Steyn, 2000; Boarder and Shpigel, 2001; Robertson-Anderson, 2003; Naidoo, et 

al., 2006; Njobeni, 2006). 

Types of natural food usually used in abalone culture are Euchema cottonii, Gracillaria arcuata, 

Gracilaria gigas, Gracilaria solicornia, Gracillaria racillariopsis heteroclada, and Gracillaria 

verrucosa. The type also used in abalone culture is Ulva sp. (Sarita dan Effendy, 2005). Those types 

have been tested and affected significantly to abalone’s growth rate (Ikenoue, 1993; Capinpin and 

Hosoya, 1995).  

This research is aimed to analyze the proximate in natural food Gracillaria lichenoides and Ulva 

fasciata for abalone Haliotis squamata culture. 

2. METHODOLOGY 

2.1. Tools and Materials 

The tools used in this research i.e.: porcelain bowls, desiccators, oven, the Bunsen-burner, furnace, 

flask, erlenmeyer flask, Kjedahl flask, distillation apparatus, lipid beaker, Soxhlet tube. While the 

materials are catalyst (K2SO4 and CuSO4), concentrated H2SO4, H2O2, H3BO3, Na2 (SO4)3 (alkali), HCl, 

filter paper (lipid free), chloroform, aquadest, Gracillaria lichenoides and Ulva fasciata. 
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2.2. Sampling Method  

Sample of Gracillaria lichenoides and Ulva fasciata (Figure 1) are cultured in aquarium. The step is 

held to measure their ability to live in culture condition which aimed to keep the foods continuity before 

fed to abalone. This step is divided in three treatments, i.e.: 1 day culture, 3 days culture, and 5 days 

culture. The cleanliness and freshness are important factors that have to be noticed in this process to 

keep the quality. The result shows that the foods are still fresh in 5 days culture. The texture, colour, 

and aroma are not changed and still liked by the abalones. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.3. Analysis Method 

Proximate analysis included analysis of water, ash, protein, crude fibre, and lipid. 

1) Water (AOAC, 1995) 
Water is estimated based on the difference between weights of sample before and after desiccated. The 

porcelain bowl is dried first at temperature of 105 0C for about 1 hour and, then desiccated in desiccators 

for 30 minutes and scale up to constant weight (A). The sample is weighed about 2 grams (B) in the 

bowl and, then dried in oven at temperature range of 100-105 0C for 5 hours or gain the constant weight. 

The bowl with sample is desiccated in desiccators for 30 minutes then scale up to constant weight (C). 

The water is calculated with formula: 

𝑊𝑎𝑡𝑒𝑟 (%) =
(𝐴 + 𝐵) − 𝐶

𝐵
𝑥100% 

2) Ash (AOAC, 1995) 
Ash is estimated by weighing the ash remaining as incineration result from organic matter at a 

temperature of 550 0C. The porcelain bowl is dried first at a temperature of 550 0C for about 1 hour, 

then desiccate in desiccators for 30 minutes and scale up to constant weight (A). Sample weighed about 

2 grams (B), put into the porcelain bowl and ignite with the Bunsen-burner until smokeless, then transfer 

to the furnace at a temperature of 550 0C for about 12 hours. The bowl then chilled in desiccators for 

30 minutes, and scale up to constant weight. The ash is calculated with formula: 

𝐴𝑠ℎ (%) =
(𝐴 + 𝐵) − 𝐴

𝐵
𝑥100% 

 

3) Protein (AOAC 1995)  

Protein is estimated by Micro Kjedahl Method. 0.75 grams of sample put into Kjedahl flask, then add 

6.25 grams of K2SO4 and 0.6625 grams of CuSO4 as catalyst. 15 ml of concentrated H2SO4 and 3 ml of 

H2O2 poured cautiously into the flask and put in acid chamber for 10 minutes. 

The next step is destruction process at a temperature of 410 0C for 2 hours or acquired the pure solution 

and, then poured 50-75 ml of aquadest after the temperature was normal. 

Erlenmeyer contains of 25 ml solution, 4% of H3BO3 with indicator (bromocherosol green 0.1 % and 

mathyl red 0.1 % (2:1)) as distiller. Kjedahl flask is affixed to the distillation tool, then add 50 ml of 

Na2(SO4)3 (alkali). The distillation is conducted and the distillat is collected into the Erlenmeyer until 

gain 150 ml of distillat volume (the distillat is green). The distillat is titrated excess HCl 0.2 N until the 

1 

 Figure 1. 1) Gracillaria lichenoides; (2) Ulva fasciata 
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colour changed to grey. Natural form is made liked the sample steps. The sample testing is done in 

duplicate. The protein is estimated by formula: 

𝑃𝑟𝑜𝑡𝑒𝑖𝑛 (%) =
(𝐴 − 𝐵)𝑥 normality HCl x 14,007 x 6,2

𝑊 (𝑔)
𝑥100% 

where:  

A = ml sample of HCl titration 

B = ml form of HCl titration 

4) Lipid (Apriyantono et al, 1989) 
Lipid beaker dried in oven (105 0C) is scaled up to constant weight (A). 2 grams of sample (C) covered 

with filter paper (lipid free) then put into soxhlet tube. 150 ml of chloroform poured into the lipid beaker. 

The sample is refluxed for 8 hours. If the solvent is pure-looking, it sign that all lipid have been 

extracted. Then the solvent in lipid beaker is evaporated to separate the solvent and the lipid. The lipid 

beaker then dried in oven at a temperature of 105 0C for 30 minutes, and scale up to constant weight 

(B). The lipid is calculated with formula: 

𝐿𝑖𝑝𝑖𝑑 (%) =
𝐵 − 𝐴

𝐶
𝑥100% 

5) Crude Fibre 
The crude fibre was estimated by calculating the remains (by difference): 

Crude fibre (%) = 100 % - [water + protein + lipid +ash] 

 

3. RESULTS 

3.1. The Proximate of Abalone’s Natural Foods 

The proximate analysis result in Table 1 shows some nutrition components from abalone food, i.e.: 

Water, Ash, Protein, Crude Fibre, and Lipid. The table shows that water and ash have high percentage 

in both Ulva fasciata and Gracillaria lichenoide, 82.0% and 92.5%; 25.7% and 50.3%, respectively. 

Both the crude fibre and protein are 4.8% and 4.4%, 3.5%, and 2.0%, respectively, and the lowest value 

are in lipid component which 1.7% for Ulva fasciata and 1.2% for Gracillaria lichenoides. 

 

Table 1. Chemical Composition of Abalone’s Natural Foods 

No. The Composition 
Percentage  (%) 

Ulva fasciata Gracillaria lichenoides 

1. Water 82 92.5 

2. Ash 25.7 50.3 

3. Protein 3.5 2 

4. Crude Fibre 4.8 4.4 

5. Lipid 1.7 1.2 

 

 

3.2. Amino Acid Profile of Abalone’s Natural Foods 

The result of amino acid profile (Table 2) shows that the Ulva fasciata’s have higher compared to the 

Gracillaria lichenoides’. Some amino acids in Ulva fasciata that have high percentages are i.e. aspartic 

acid, alanine, and leucine, which valued 2.2%, 1.6%, 1.2%, respectively, while the amino acids that 

have low precentages are i.e. cysteine, histidine, methionine and tryptophan, which valued 0.3%. In 

Gracillaria lichenoides, aspartic acid and glutamic acid are very high (1.1%), then followed by proline 

and leucine (0.9% and 0.7%), while the lowest is cysteine (0.2%).  
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Table 2.  Amino Acid Profile of Abalone’s Natural Foods 

No. Amino Acid 
Percentage (%) 

Ulva fasciata Gracillaria lichenoides 

1. Alanine 1.6 0.6 

2. Arginine 1.3 0.6 

3. Aspartic Acid 2.2 1.0 

4. Cysteine 0.3 0.2 

5. Glutamic Acid 2.2 1.0 

6. Glycine 1.2 0.6 

7. Histidine* 0.3 0.1 

8. Isoleucine* 0.8 0.5 

9. Leucine*  1.2 0.7 

10. Lysine* 0.9 0.4 

11. Methionine* 0.3 0.2 

12. Phenylalanine* 1.0 0.5 

13. Proline 0.9 0.9 

14. Serine 1.1 0.6 

15. Threonine* 0.9 0.5 

16. Tryptophsn* 0.3 0.1 

17. Tyrosine* 0.6 0.3 

18. Valine* 1.1 0.5 

*) = Essential Amino Acid 

 

3.3. Fatty Acid Profile of Abalone’s Natural Foods 

Fatty acids analysis is varied to saturated fatty acids and unsaturated fatty acids. Both Ulva fasciata and 

Gracillaria lichenoides contain of 8 saturated fatty acids and 18 unsaturated fatty acids with different 

amount. 

Table 3 shows that C16 is the highest percentage of saturated fatty acids in Ulva fasciata i.e. 51.3%, 

the followed by C22 and C18, 3.0% and 2.8%, respectively, while the lowest are C17 and C20 (0,4%). 

In Gracillaria lichenoides, C16 is the highest percentage of saturated fatty acids i.e. 85.8% (higher 

compared to C16 in Ulva fasciata). While C15 and C18 in Ulva fasciata are higher than in Gracillaria 

lichenoides. 

Table 3.  Fatty Acid Profile of Abalone’s Natural Foods 

 

No. 
Fatty Acid 

Percentage (%) 

Ulva fasciata Gracillaria lichenoides 

1 2 3 4 

 Saturated Fatty Acid:   

1. C 14 1.2 1.7 

2. C 15 0.6 0.4 

3. C16 51.3 85.8 

4. C17 0.4 - 

5. C18 2.8 2.1 

6. C20 0.4 - 

7. C22 3.0 - 

8. C24 - 0.4 

 Unsaturated Fatty Acid   

1 2 3 4 

9. C16:1n7 6.5 0.8 

10. C17:1n7 0.9 - 

11. C18:1n9 5.5 2.6 

12. C18:1n7 10.7 1.6 

13. C18:2n6 9.1 2.5 

14. C18:3n3 3.5 - 

15. C18:4n3 1.8 - 
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16. C20:1n11 0.3 - 

17 C20:1n9 - - 

18. C20:1n7 - - 

19. C20:2n6 - - 

20. C20:4n6 0.6 2.1 

21. C20:3n3 - - 

22. C20:5n3 0.3 - 

23. C22:1n9 - - 

24. C22:1n7 - - 

25. C22:4n6 0.3  

26. C22:5n3 0.9 - 

 

The unsaturated fatty acids in Ulva fasciata shows that C18:ln7 has the highest percentage i.e. 10.7%, 

then followed by C18:2n6 and C16:1n7, 9.1% and 6.5%, respectively, while the lowest are C20:1n11, 

C20.5n3 and C22:4n6 (0.3%). In Gracillaria lichenoides, C18:1n9 is the highest percentage of 

unsaturated fatty acids i.e. 2.6%, then followed by C18:2n6 and C20:4n6, 2.5% and 2.1%, respectively. 

While the lowest percentage is C16:1n7 i.e. 0.8%.  The percentages of unsaturated fatty acid between 

both foods also have differences which C18:1n7 in Ulva fasciata has higher percentage (10.7%) 

compared to C18:1n7 in Gracillaria lichenoides (1.6%). Also for C18:2n6, C16:ln7 and C18:1n9 which 

are 9.1%, 6.5% and 5.5%, respectively. While C20:4n6 in Gracillaria lichenoides is higher than 

C20:4n6 in Ulva fasciata.  

3.4. The Proximate of Abalone’s Natural Foods 

Quantitatively, the nutrition contained in both Ulva fasciata and Gracillaria lichenoides are 

insignificantly different particularly for the protein and lipid components, though are clearly different 

in ash component (showed in Table 1). With 50.3% of ash contained in Gracillaria lichenoides, the 

algae become a better resource of mineral to abalone compared with Ulva fasciata which has 25.7%. 

Table 1 shows that protein component of 3.5% in Ulva fasciata is higher than the component in 

Gracillaria lichenoides which is about 2.0%.  Also, in lipid component, Ulva fasciata has higher 

percentage (1.7%) compared to the component in Gracillaria lichenoides which is about 1.2%. The 

differences are relatively caused by the water contained in both natural foods are high enough i.e. 82.0% 

in Ulva fasciata and 92.5% in Gracillaria lichenoides. 

Based on the results, both foods can be assumed to be good as protein and lipid resources for abalone 

growth, quantitatively, but Ulva fasciata is better qualitatively. It caused by the protein and lipid 

component in Ulva fasciata is better than those components in Gracillaria lichenoides. 

3.5. Amino Acid Profile of Abalone’s Natural Foods 

Essential amino acids are the amino acid which are deeply needed for growth of abalone and must 

invariably exist in abalone’s foods because they can not be synthesized by abalone itself. The essential 

amino acids in Ulva fasciata are proved to be higher than the essential amino acids in Gracillaria 

lichenoides (showed in Figure 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Essential Amino Acids Contained in Ulva fasciata and Gracillaria lichenoides 
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3.6. Fatty Acid Profile of Abalone’s Natural Foods 

The analysis shows that unsaturated fatty acids in Ulva fasciata are greater than in Gracillaria 

lichenoides, either quantitatively or qualitatively. It is proved by the high percentage of unsaturated 

fatty acids particularly the potential fatty acids as Omega 3 resources liked linolenic acid (C18:3n3) and 

eicosa pentaenoic acid (EPA/C18:5n3) which shows in Figure 3. Those fatty acids, particularly the 

linolenic, are the essential fatty acid, which influenced the growth of abalone. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.7. Growth of Abalone 

Natural foods Ulva fasciata and Gracillaria lichenoides are given to abalone as sample, and found that 

abalone fed with Ulva fasciata has higher growth compared to abalone fed with Gracillaria lichenoides. 

Figure 4 shows the graphic of wight increasing which used as growth indicator of abalone fed with Ulva 

fasciata and Gracillaria lichenoides. This result supported by higher analysis result of amino acids and 

fatty acids contained in Ulva fasciata which it provide better growth result to abalone. 

As for most other cultured species, it has been shown that different abalone diets produce significantly 

different growth rates (Leighton, 1974; Britz, 1996; guzman and Viana, 1998; Shpigel, et al.,1999; 

Boarder and Shpigel, 2001; Bautista-Teruel, et al., 2003; Naidoo, et al., 2006). Abalones are generalist, 

opportunistic herbivores that readily accept a wide range of diets. In the wild, abalones prefer specific 

seaweeds, and a number of abalone species have been reported to favour red algae (Barkai and Griffiths, 

1986; Tutshulte and Conell, 1988; Sheperd and Steinberg, 1992; Stepto and Cook, 1993; Fleming, 1995; 

Simpson and Cook, 1998). 

 

 

 

 

 

 

 

 

 

Figure 3. Saturated and Unsaturated Fatty Acids Contained in Ulva fasciata 

and Gracillaria lichenoides 
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Natural foods usually used in abalone culture are Euchema cottonii, Gracillaria arcuata, Gracilaria 

gigas, Gracilaria solicornia, Gracillaria racillariopsis heteroclada, and Gracillaria verrucosa. Beside 

those types, Ulva sp. can also be as natural food for abalone (Sarita dan Effendy, 2005). This type has 

been tested and influenced the growth rate of abalone (Ikenoue, 1993; Capinpin and Hosoya, 1995). 

While Cajipe et al. (1978) and Sarita dan Effendy (2005) suggested that Gracillaria verrucosa is the 

most frequent used as natural food compared to others because contained of mineral and amino acid 

which giving the best growth rate for abalone. Laboratory analysis result shows that the nutrition 

composition in E. cottonii contained 5.68% of protein and 6.22% of crude fibre, and G. arcuata 

contained 6.11% of protein and 14.80% of crude fibre. Cajipe et al. (1978) suggested that G. verrucosa 

is composed of 13.85%-30.59% of protein based on the water it contained and also contained essential 

amino acids (Arginine, Histidine, Lysine, Methionine, Valine, and Phenylalanine) and non-essential 

amino acid (Alanine, Aspartic Acid, Cystine, Glutamic Acid, Glycine, and Serine). It means that G. 

verrucosa has the highest percentage of protein than others. Thus, it is a reason G. verrucosa giving 

faster growth of abalone gonad. Besides the protein component, the other reasons, which enables G. 

verrucosa provided the highest rate are the downy texture and finer size compared to other types, so the 

abalones are preferably consuming that type. 

Naidoo et al. (2006) tested the effects on growth various diets, including mixed diets consisting of kelp 

with combinations of both green alga Ulva sp. and the red alga Gracillaria sp.. These diets were also 

compared with animal-based AbfeedTM. It was shown that dry kelp in any form (blades, stipes, and 

pellets) produced poor growth compared to various fresh alga treatment, including fresh kelp. The result 

showed that fresh kelp fortified with protein enrich Gracillaria and Ulva performs best. This growth 

trials support other studies (owen, et al., 1984; Day andfleming, 1992; Fleming 1995; Simpson and 

Cook, 1998) that have shown that mixed diets produce better growth rates than single-species diet. 

 

4. CONCLUSIONS 

By the result, it could be concluded that natural food Ulva fasciata provides better result of growth of 

abalone due to the nutrients contained in it particularly the higher value of amino acids and fatty acids 

compared to natural food Gracillaria lichenoides. 
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Figure 4. Growth of abalone (weight increasing) fed with Ulva fasciata and Gracillaria 

lichenoides 
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ABSTRACT 

Bruguiera gymnorrhiza is one of mangrove plants, which its fruitcontains high concentration of carbohydrate so 

it can be processed for food. Dodol is one of Indonesian traditionalproduct made from starch and can be stored 

for long periods of time. The purpose of this study was to utilize lindur fruit starch in dodol processing. The 

concentrations of lindur fruit starch used in dodol were 40%, 50% and 60%. The best concentrations based on the 

result of organoleptic test were 40% and 50%. Dodol containing 60% lindur fruit starch was significantly different 

tfrom dodol containing 40% and 50% lindur fruit starch. The results of chemical and microbiological analyzes 

showed dodol containing 1.86% protein, 25.77% water, 4.16% fat, TPC 1.7 x104 and 1.2 x104 yeast colonies/g. 

Lindur fruit starch affected color, texture, appearance, taste and flavor of dodol.  

Keywords: Bruguiera gymnorrhiza, dodol, lindur fruit starch 

 

1. INTRODUCTION 

Lindur fruit is one of the mangrove plant species which are found in the archipelago. Lindur fruit spread 

of the region of tropical South and East Africa, Madagascar, South and Southeast Asia (including 

Indonesia and Malaysia), to the northeast of Australia, Micronesia, Polynesia and the Ryukyu Islands 

(Duke and James 2006). Plants with Rhyzophoraceae family is quite commonly found in Java, 

Kalimantan, Bali, Nusa Tenggara Timur, Maluku and Papua. Lindur fruit has been widely used in 

various countries. In Solomon Islands, the fruit is often used as a vegetable and sold in the market, in 

Cambodia it made malaria drugs, even in some countries, this plant is used to make paints, perfumes 

and as a cure for cancer or tumors (Duke and James 2006). In Indonesia, the fruit is not optimally used. 

Dodol is a food processed made from a mix of glutinous rice flour, brown sugar and coconut milk, 

which boil until it becomes thick and not sticky greasy, and when cold pasta will be dense, chewy and 

can be sliced. Dodol having vary types depending on the diversity of the composition and also how to 

make it (Haryadi 2006). Dodol is a traditional food that is familiar in Indonesia. This product is tough 

and can be retained for long periods. Appropriate processing technology can provide solutions to the 

problems of lindur fruit that has not been utilized optimally, being dodol or other refined products. The 

aim of this study is to determine the content of starch and other nutritional components that found in 

fruit and flour lindur, make use of fruit flour lindur (B. gymnorrhiza) in dodol with different 

concentrations and seeing the physical, chemical and microbiological dodol lindur. 

 

2. METHODOLOGY 

The raw materials used in this study were fruit lindur (B. gymnorrhiza) that were obtained from Kei 

Islands, Southeast Maluku covered glutinous rice flour, granulated sugar, brown sugar, coconut, milk, 

margarine, vanilla and water and chemicals to test the chemical properties, microbiological properties 

and organoleptical properties. The equipment used in this study was a light microscope (Olympus type 

BH-2) along with his camera, oven (Yamato), coconut grater, pans, spatulas, basin, chromatometer, 

rotary evaporator, test tubes, aluminum cup, porcelain cup, soxhlet, Kjeldahl flask, scales analytical, 

desiccator, goblet, pliers, measuring cups, water heater, filter paper and some equipment for testing 

chemical, microbiological and sensorial properties. 

2.1. The Process of Lindur Fruit Starch 

This study was preceded with the processing to make lindur fruit starch by using a good quality of lindur 

and having size 100 mesh. The stage will be outlined as follows washing and boiling, peeling, soaking 

and draining, enumeration, drying, drying and sieving. The most favorable dodol testing by sensory 

analysis and then their determinate used by proximate analysis, TPC (Total Plate Count) analysis, and 

also yeasts and molds analysis.  
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2.2 The Process of Lindur B. gymnorrhiza “Dodol” (Rumahrupute et al. (2010) and Herdiani et 

al. (2004) 

Dodol made by heating sugar until liquid, then put margarine, vanilla and brown sugar, dough stirring 

until boiling. Coconut milk added and stirred again until boiling, then lindur flour mixed with water (1: 

2) and the dough stirred until boiling. Milk is inserted and stir until boiling and put glutinous rice flour 

until the dough is smooth or no longer sticky to the skillet (until out of oil). The making of Lindur B. 

gymnorrhiza “dodol” is presented in on flowchart diagram as on Figure 1.  

The study was designed by using three levels concentration, there are 40% (F1), 50% (F2) and 60% 

(F3) proportion to addition of lindur fruit starch. The data were analyzed by Analysis of Variance 

(ANOVA) and the test was continued Duncan Analysis with a confidence level of 5 %. Sensoric test 

results was collected by using the Hedonic Scale. Parameters observed in this study were chemical 

properties included: moisture content, ash content, protein and carbohydrate levels (AOAC, 1995), and 

the nature of organoleptic included color, aroma, flavor, texture, and overall acceptance from the public. 

Dodol tested for sensory (color, texture, appearance, flavor and aroma) using 30 panelists to get the best 

results. The best results were tested chemical and microbiological quality. 

 

3. RESULTS  

3.1 Lindur B. gymnorrhiza “dodol” Organoleptic testing 
Organoleptic test is one of the most important parameters in assessing food products. Organoleptic test 

to the products of “dodol” cover some aspects such as color, aroma, flavor, texture, and over-all 

preference testing by using hedonic scale of 1-5, where the score of 5 as the best value and the 

acceptance limit on the value of 1. Organoleptic test results will indicate whether the products B. 

gymnorrhiza “dodol” are accepted by the consumers. Organoleptic test were carried out by 25 semi-

trained panelists.  

1) Color 

Color is one of the determinants to measure the quality products in relation to “dodol” marketing; over 

other visual factors to be considered, the color would be the determinant to the attractiveness or even 

rejection by consumers. Based on the organoleptic observations indicate that the treatment with 40 % 

lindur starch concentration could give preferred color by the panelists with the average score value of 

6.7 as it is presented in more detail on Figure 2; during the observation on the products, the panelists 

preferred color that is bright or in specific light brown.  

The addition of lindur starch giving effects of color and the dark color tend unfavorable by the 

consument. The results of Duncan analysis showed that the addition of lindur starch 40 % and 50 % did 

not give significant effect, whereas the treatment interaction effect was considered highly significant (P 

< .01). whereas, both of them having different significant with dodol in addition 60% lindur starch. 

The favorable dodol of panelist is dodol with addition lindur starch 40% and 50%. The color of dodol 

also influenced by various things, such as process of caramelization, raw materials and coloration. The 

addition of an appropriate mix of ingredients and food processing that is both highly influential on color 

of dodol. In boliling process, the process of caramelization causes discoloration. Dodol color also 

influenced by raw material that used such as sugar, brown sugar and lindur starch. 

Sugar that are added when the longer boiling process was conducted, the caramelization process might 

occur as well and that is non-enzymatic browning reactions; the caramel formed during the boiling 

process that gives darker brown color in food. Brown sugar having base color brown until black that 

added in dodol giving dodol more darkness. Both with lindur starch that having base color was brown. 

Highly addition lindur starch to dodol gives darker brown color in dodol. 

 2) Texture 

The average score of texture presented on figure 3 ranges 4,1 until 5,6. The average lowest value was 

obtained in terms of texture for the lindur starch 60 % and the highest values with the lindur starch 50%. 

The texture influenced by various things, such as raw materials, added materials and also in food 

processing. Texture is the nature of the object which includes crispness, hardness and elasticity. This 

will determine the acceptance of the panelists on the texture dodol lindur generated.  

The results of Duncan analysis showed that the average value of dodol with 50% and 40% did not give 

Significant effect, whereas when compared with dodol using 60% lindur starch did give significant 
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effect. The most preferred texture are dodol with 50% and 40%. This means that the concentrations 

used according to the texture dodol, if the concentration is raised or lowered will affect the texture 

dodol. Lindur starch has a lower water content then compared with other starch. Low water levels affect 

the texture of dodol. Excessive addition of flour lindur will make dodol lindur hardness, otherwise 

adding a little flour will also make dodol mushy and panelists unfavored.  

Haryadi (2006), suggests that upon heating with the presence of more water, the starch contained in the 

materials will absorb water in the form of a thick paste and when cooled will shape of the springy, 

resilient and tough. Dodol products that use starch lindur less than 40% absorbs less water, so that when 

cooling products more mushy and not too chewy. Dodol products that use 60% to absorb excess water, 

so that when the cooling lunkhead product will harden. 

3) Appearance 

 The average score of appearance presented on figure 4 ranges 5,5 until 6,3. The average lowest value 

was obtained in terms of flavor for the lindur starch 60 % and the highest values with the lindur starch 

50%. The results of Duncan analysis showed that the average value of dodol with 50% and 40% did not 

give Significant effect, whereas when compared with dodol using 60% lindur starch did give significant 

effect. appearance influenced by various factors such as raw materials and food processing. The addition 

of ingredients, such as starchy and margarine, take responsibility for the appearance of dodol Dodol 

due to increased volume of starch gelatinization process occurs during cooking. Appearance are most 

preferred by the panelists is dodol with 50% and 40% lindur starch. The addition of lindur starch was 

closely associated with the color and texture.  

4) Flavor 

The average score of texture presented on figure 5 ranges 5,4 until 6,1. The average lowest value was 

obtained in terms of flavor for the lindur starch 60 % and the highest values with the lindur starch 50%. 

Panelists’ acceptance influenced by chemicals, temperature, concentration and interaction with other 

flavor components. The results of Duncan analysis showed that the average value of dodol with 50% 

and 40% did not give significant effect, whereas when compared with dodol using 60% lindur starch 

did give significant effect. The sweetness of dodol and favorable by panelist with added starch lindur 

40% and 50%. It means that 40 % and 50% were appropriate concentration to added lindur starch to 

dodol. Lindur starch contains tannins which greatly affect the taste of dodol. Tannins in plants usually 

give you a taste astringent (Midiarty and Sri 2002), this affects the taste astringent of dodol. Giving 

lindur starch with a high concentration makes dodol less sweet and giving few make dodol overly sweet. 

5)  Aroma 
The average score of aroma presented on figure 6 ranges 5,2 until 6,1. Aroma causes by various volatile 

ester. The emergence of aroma might be due to the formation of aroma compounds as the result of new 

mixing process on the fire. The average lowest value was obtained in terms of aroma for the lindur 

starch 40 % and the highest values with the lindur starch 60%.  

Panelists preferred aroma dodol with 60% lindur starch, otherwise dodol with added lindur starch 40% 

dan 50% did not give Significant effect and panelists were unfavorable. The appropriate concentration 

of aroma dodol is 60%. Giving lowest concentration of lindur fruit will unfavorable by panelist. Lindur 

starch give special aroma to dodol and influence of panelists’ preference. 
 

3.2 Composition of chemical characteristic value of selected lindur B.gymnorrhiza “dodol”  

1) Water content  

The average water content in the selected lindur B.gymnorrhiza “dodol” was 25.77%. lindur 

B.gymnorrhiza “dodol” was produced in this study contains medium water content. It would require by 

Herdiani (2004) that dodol was a type of food that has wet properties so that it can be eaten without 

moistened beforehand and also dry enough and can be stored for long periods. 

Durability of wet semi food is highly dependent on its water content. The shelf life of wet semi food 

was also much influenced by its constituent components, microbial activity, processing technology and 

sanitary processing, packaging systems imposed and the use of preservatives. Dodol is a food with a 

moisture content of about 10-40% so it is not effective for the growth of pathogenic bacteria and yeast, 

not easily broken, and resistant to storage for long periods without the curing process (Najih et al. 2010). 
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The amount of water content contained in the dodol lindur in the range of 10-40%, which is 25.77%. 

The amount of water content was higher than the water content determined by BSN (1992) was 20%. 

2) Protein content  

The value of protein content in the selected lindur B.gymnorrhiza “dodol” was 1.86%. Protein content 

of lindur B.gymnorrhiza “dodol” does not much different from glutinous rice dodol protein studied by 

Rauf and Sri (2012) to 1.20%.  The levels of protein in the product is low. This happens because when 

heating the protein will be denatured and higher temperature in longer period of time will be damaged 

of protein. Denaturation is a structural change which is in denatured protein happens on primary 

structure only remaining, the protein no longer have a secondary structure, tertiary and quarter. 

3) Fat content  

The average fat content in the selected lindur B.gymnorrhiza “dodol” was 4.16%. Lindur B.gymnorrhiza 

“dodol” generated in this study produced a lower fat content of the fat content determined by the Board 

of National Standards (1992) on SNI 01-2986-1992 which stipulates that “dodol” should contain fat of 

at least 7%. Fat normally damage that occurs in two types were rancidity and hydrolysis. Human need 

is 80-160 g fat per day. Moreover, the use of coconut milk and additional margarine on the boiling stage 

II might give effects to the fat content in lindur B.gymnorrhiza “dodol”. 

 

3.3. Microbiological characteristic value of selected lindur B.gymnorrhiza “dodol”  

a. Total Plate Count 

The results of analysis show that TPC of dodol ranges 1,7 x 104 cfu/g using Total Plate Count Methods. 

The number of bacteria obtained exceeds the standard (BSN 1992). Bacteria grow on foodstuffs cause 

various changes in appearance as well as its chemical composition and flavor of them. Changes can be 

seen directly were the discoloration, the formation of a film or coating, slime formation, the formation 

of a precipitate or turbidity, formation of gas, sour smell, the smell of alcohol, the stench and various 

other changes. 

 b. Yeast and Mold 

Results of analysis show that yeast fungi are 1.2 x 104 colonies / g. Standard exceed the amount obtained 

by BSN (1992). Mold is an organism that can often be seen with eye. Typical growth properties are 

shaped cotton. Growth can be black, white or colored. Some fungi are pathogenic and cause illness. 

Most fungi will grow on food that amount water content > 14%, the optimum temperature for most 

mold growth is 25-30 °C. Mold can generally use food components from the simple to the complex. 

Mold can grow on foods that contain starch, proteins or lipids. 

4. CONCLUSIONS 

Lindur fruit flour (B. gymnorrhiza) has the potential to be processed into dodol. Dodol most preferred 

by the panelists with the addition of 40% and 50% lindur starch. TPC Dodol value obtained was 1.7 x 

104 colonies / g and a value of 1.2 x 104 yeast fungi. The results of chemical composition analysis to 

the selected lindur B.gymnorrhiza “dodol” containing of water, protein and fat respectively were 25.77, 

1.86, 4.16.  
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ABSTRACT 

The purpose of this study was to know the distribution of nutrients and their effect to the distribution of plankton 

in the in Kelanit Bay, Southeast Molluca. Sampling was done on February 2015. Water samples were collected 

from the surface and at depth of 5 meters among 5 stations. For chemical and plankton content, samples were 

collected from both of surface and at depth of 5 m while and physical properties, samples were collected from 

surface waters. Samples were analyzed for phosphate, nitrate, nitrite, ammonia, pH, dissolved oxygen, 

temperature, salinity and identify of plankton. The result showed that the concentration of phosphate, nitrate, 

nitrite, ammonia, pH, dissolved oxygen, temperature and salinity were still within reasonable limits and not found 

harmful plankton species. It led to conclusion that the water was still suitable for living biota. 

Keywords:   Environment Factor, Plankton Distribution, Kelanit Bay, Southeast Maluku 

1. INTRODUCTION 

Geographically, the ecosystem of Kelanit Bay, Southeast Maluku influenced by currents from the Strait 

of Rosenberg. Optimal utilization of water resources is in desperate need of good management of the 

aquatic environment, including the functioning of ecosystems in the waters. Interactions between 

components of the ecosystem will affect the existence of nutrient waters. Nutrients that are food for 

phytoplankton are basically derived from the surrounding land and come from a variety of industrial 

wastes. Phytoplankton is the main component of the food chain for marine life so that the presence of 

nutrients and phytoplankton is one indicator of fertility waters. Several locations along the Kelanit Bay 

waters used for hatchery and aquaculture. Along with the development of human activity in the area, 

various environmental factors can affect the condition of these waters, such as a chemical physicist 

factors waters, changing seasons and various agricultural waste, industrial and urban. Function waters 

often change as a result of changes in the structure and quantity of plankton that includes the 

functionality and level of ability to support aquatic life organisms (Wiadnyana, 2000). The purpose of 

this study was to obtain information about the condition of nutrients (chemistry) and physical 

(temperature, salinity), and its relation plankton in west musson (February). Data parameters in an 

indicator of fertility waters carefully so that it can be used as a basis for the use and management Kelanit 

Bay waters. 

2. METHODOLOGY 

Water samples taken to use water sampler at the surface and at depth of 5 meters among 5 stations 

(Picture 1). Chemical parameter analyzed for pH, dissolved oxygen, phosphate, nitrate, nitrite, and 

ammonia, whereas physics parameter analyzed temperature and salinity. Biological parameter analyzed 

plankton. Water samples analyzed phosphate rate, nitrate, nitrite, and ammonia according to Strickland 

& Parson (1968) using spectrophotometer uv-vis. 

Plankton sampling using plankton net vertically and horizontally then mixed in 500 ml of seawater. 

Then take 1 ml to be observed with a microscope 

mailto:marsya_rugebergt@yahoo.co.id
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Figure 1. Research site of Kelanit Bay 

3. RESULTS 
Phosphorus (as phosphate) and nitrogen (as nitrate), a major inorganic nutrients needed phytoplankton 

as a food chain for the growth and development of life. Level of nutriens (phosphate, nitrate) high in 

general found in freshwater. These nutrients come from a variety of industrial wastes as well as other 

human activities. The high nutrient in fresh waters has resulted in an abundance of plankton also high. 

The survival of good water biota in a water require dissolved oxygen range 2-10 mg/l and should not 

be less than 2 mg/l (Anonymous, 2004).  According Nybakken (1988) levels of these two elements is 

very small in seawater, so it is a limiting factor for the growth of plankton. In tropical and subtropical 

waters nutrient levels are generally low in the surface layer and increases with depth. The content of 

nutrients is greatly influenced by the flow of the river drainage in coastal waters (Koesoebiono, 1981). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Phosphate Levels in Kelanit Bay 

The results of measurements on the average levels of phosphate in the waters shows the results 

phosphate levels in the surface layer is not much different than at a depth of 5 m. Phosphate levels 

obtained in waters ranging from 0.00811 to 0.002321 mg / l is still good for the benefit of marine life. 

Anonymous (2004) set a threshold value of phosphate is 0.015 mg/l. 

Nitrate in these waters ranged from 0.00194 to 0.051989 mg/l on the surface, while nitrate at a depth of 

5 meters ranged from 0.021851 to 0.071977 mg/l.  Anonymous (2004) set a  maximum nitrate level 

threshold  at  0,008 mg/l to be suitable for marine biota, but nitrate levels within the range of 0.007 to 

0.015 mg/l are still acceptable  for marine life. The high nitrate levels we measured indicate that the 
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waters are over enriched in nitrate.  At station 1, 2, and 3, nitrate levels at 5 meters depth were higher 

than nitrate levels at the surface. In other studies, on average, nitrate increases with increasing depth 

until it reaches a maximum level.  In contrast, at station 4 and 5, nitrate levels were higher on the surface 

were higher surface nitrate levels indicate upwelling of deeper, nitrate enriched waters that have risen 

to the surface.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Nitrate Levels in Kelanit Bay 

According to Lewis and Morris (1986), nitrite is a form of intermediate compound (intermediate) on 

the oxidation-reduction process between ammonium (ionized form of ammonia compounds) and 

nitrates, so the concentration in waters is very small. Nitrite concentrations in waters with abundant 

oxygen concentration generally less than 0.005 mg/l (0.002 mg of N-NO2/l). The average concentration 

of nitrite in the waters of the Kelanit Bay is <0,003 mg of N-NO2/l, the concentration shows the 

characteristics of waters rich in oxygen. This is evident from the results of measurements of dissolved 

oxygen (DO) in the field that shows the concentration of 5.93 mg/l. The concentration of dissolved 

oxygen in the waters of the Kelanit Bay is greater than the quality standard for marine life of at least 5 

mg/l. This shows that the conditions of these waters are still fairly good in supporting marine life there. 

Nitrite concentrations are very small range of between 0.001 to 0.003 mg of N-NO2/l, so that its 

distribution can be considered homogeneous. This result indicates that the concentration of nitrite in the 

research station is very small and is under the limit of detection equipment. The Ministry of 

Environment does not set a quality standard for Nitrite. However, in a review published Camargo and 

Alonso (2006) noted that the range of concentrations that are recommended for protecting aquatic biota 

are sensitive to nitrite toxicity is N-NO2 from 0.008 to 0.350 mg / l. If this information is used as a 

reference, the concentrations of nitrite in the waters of the Kelanit Bay are within safe levels. 

The rate content of ammonia also homogen relatively which about < 0.003 mg/l. Anonim (1994) 

suggested that the ammonia content not more than 0.42 mg/l for suitability level criteria of fish pond 

fishery and sea fishery. While for sea biota importance, Anonim (2004) determine limitation value of 

ammonia content in waters still fulfill limitation value which is permitted to waters living. 

In general, the sea water has a pH value greater than 7 that tends to be alkaline, but in certain 

circumstances the value may be lower than 7 to become acidic. The degree of acidity of waters is one 

of chemical parameters important in monitoring the stability of the waters. Changes in the pH value of 

water on aquatic organisms have certain limitations with pH values vary, depending on the temperature 

of the sea water, the concentration of dissolved oxygen and the presence of anions and cations (Pescod, 

1978). Generally, the pH value in the waters ranging from 4 - 9, whereas in the mangrove area, the pH 

value may be lower due to the high organic matter content. According Mulyanto (1992), the pH value 

was good for the life of the fish ranged between 5-9 and between 6.5 to 8.5 (Anonymous, 1988). 
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Figure 4. pH in Kelanit Bay 

 

Dissolved oxygen in waters influenced by the temperature, salinity, water mass movement, atmospheric 

pressure, phytoplankton concentration and oxygen saturation levels around it as well as the mixing of 

water masses by the wind. Decreasing levels of dissolved oxygen, among others, due to release of 

oxygen into the air, ground water flow into the waters, the iron, the reduction caused by the insistence 

of other gases in the air, biota respiration and decomposition of materials organik (Nybakken, 1988). In 

addition, plankton also has a role to decreasing levels of dissolved oxygen as dissolved oxygen at night 

because dissolved oxygen used for respiration and increasing the dissolved oxygen due to the process 

of photosynthesis during the day. Decreased levels of dissolved oxygen in moderate amounts would 

decrease the physiological activities of living things in the water including a decrease in appetite, growth 

and fish swimming speed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. DO in Kelanit Bay 

 

Temperature is a very important factor in regulating the process of life and the spread of the organism. 

Sea water temperature in the waters affected by atmospheric conditions, and the intensity of solar 

radiation entering the sea (Officer, 1976). In addition, the temperature of the sea water is also influenced 

by geographical factors and dynamics of current (Sijabat, 1974). The increase in temperature can 

decrease the solubility of oxygen and increase the toxicity of pollutants (Mulyanto, 1992). Metabolic 

optimum for most living things require a relatively narrow temperature range. the direct effect of 

temperature on the plankton is a chemical reaction that increases the rate of photosynthesis increases 

with rising temperatures (from 10 ºC - 20 ºC). Indirect influence of temperature is reduced due to the 

abundance of plankton decreased temperature and water density increases with increasing water depth 

(Raymont, 1980).  
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Figure 6. Temperature in Kelanit Bay 

Variations in salinity can affect the lives of plankton in the waters. The low salinity coastal waters 

plankton communities is higher than in waters located far from the beaches of high salinity, especially 

in determining the succession of its kind (Chua, 1970). 

Physics and chemistry of the data above, it is known that these waters while experiencing nutrient 

enrichment, this has resulted in the waters of the bay kelanit found 28 genera with 43 species. Plankton 

of the genus Nitzschia, Navicula, and Chaestoceros enough to dominate the  Kelanit bay waters. Diatom 

phytoplankton is most frequently found in Indonesian waters (Nontji, 2008). The number of diatoms in 

the waters because it has the ability to adapt to the environment, is cosmopolitan, and resistant to 

extreme conditions and have a high reproduction power (Odum, 1971) The types of plankton are found 

in the waters of the bay Kelanit presented in Table 1. 

 

Table 1. Plankton are found in Kelanit Bay. 

1 Bakriastrum hyalinum 17 Nitzshia closterium 

2 Bacillaria Paradoxa 18 Pinctada martensii 

3 Biddulphia Longicrurus 19 Parafevalla subrotundata 

4 Chaetoceros didymus 20 Parafevalla gigantean 

5 Chaetoceros lauderi 21 Pleurosigma normanii 

6 Chaetoceros haesaticus 22 Peridinium steinii 

7 Chaetoceros subsecundus 23 Pyrocytis lunula 

8 Chaetoceros holsaticus 24 Prorocentrum triangulatum 

9 Coscinodiscus lineatus 25 Prorocentrum micans 

10 Diploneis splendica 26 Peroecus apiculatus 

11 Detonela punida 27 Rhizosolenia stolerfothii 

12 Fragilaria oceanic 28 Stephanopyxis nopponica 

13 Fragilaria islandica 29 Streptotheca indica 

14 Girosigma acuminatum 30 Stigmophora rostrata 

15 Groborotalia sp. 31 Thalassiothrix frauenfeldii 

16 Mytilus crassitesta 32 Thalassiothrix longisima 

33 Navicula elegans 39 Thalassiosira condensate 

34 Navicula membranaceae 40 Thalassiosira hyaline 

35 Navicula distans 41 Tintinus tubulosus 

36 Nitzshia seriata 42 Trichodesmium erytharaeum 

37 Nitzshia sigma 43 Trichodesmium contortum 

38 Nitzshia delicatissima   
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4. CONCLUSIONS 

Many of plankton in waters can be the indication of waters fertility level. This research shows that kind 

and affluence of plankton which is found in the site have variation. Based on its there is no more 

affluence from one kind which is poisonous. More plankton was influence by waters environment 

condition (physical-chemical). Correlation analyze shows that waters environment parameters 

influential to plankton dynamics that is temperature, brightness, salinity, phosphate, nitrate, ammonia, 

and nitrite. Waters fertility very useful with sea cultivation development especially for fishery..  
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ABSTRACT 

Kei Islands is one of islands areas in East Indonesia that has big potential in marine fisheries, one of them is sea 

cucumber culture. The aim of this study is to obtain early information of water condition in Difur coast, Tual City, 

Kei Islands as a guidance to determine potential area for sea cucumber culture, commonly called sandfish 

Holothuria scabra. Transect with the size of 50x50 cm was used as a biological parameter installed in 2 different 

distances, which are 10 m between transek and 100 m between site of samples orthogonal to the coast. 

Temperature, pH, salinity, depth, current velocities, tidal range, and water transparency were measured at location, 

while dissolved oxygen, ammonia, and sediment were measured through laboratorium analysis. The results are 

temperature (28.4oC), ammonia (not detected), depth (0.5-1 m), water transparency (±1 m)  and sediment (sand) 

considered as optimum condition for sandfish culture, however, salinity (33.21 ‰), pH (8.12), current velocities 

(0.03 m/s) and tidal range (1.84 m) show below of optimum scores for sandfish culture. As a biological parameter, 

Seagrass (Thalassia hemprichii) and macro alga (Ulva lactuca) have the highest attendance than others. To 

conclude, physics, chemistry, and biology parameters of Difur coast water in this early study can be classified as 

a “feasible enough” area as a site for sandfish H. scabra culture based on potential level in general. 

Keywords: Kei Islands, Sea cucumber, Holothuria scabra, potential, culture  

 
1. INTRODUCTION 

It has been known that sea cucumber Holothuria scabra is ecomonically important species which has 

drived people including traditional fisherman and big modern fisheries industry to exploit this species 

in order to fullfill the market demand. Sea cucumber H. scabra which also known as sandfish and called 

“teripang gosok, teripang pasir (in Bahasa)” by local people with high quality has the highest price in 

local and internatioanl market compare to other species (Agudo, 2006; Conand, 2004; Al Rashdi et al., 

2012; Conand and Byrne, 1993; Ferdouse, 2004), Futhermore, China has become the biggest producer 

of sandfish in the world (Al Rashdi et al., 2012). Dried Sandfish clasified as grade A, which consist of 

10-15 individual/Kg sold at $80 – 180/Kg (Information from one of the sandfish company, 2015). In 

local market the price is about Rp.750.000/kg (private communication, 2015), depends on size and 

quality of sandfish, while Purcell (2014) in his studies stated that sea cucumber species which has the 

highest price was H.scabra $ 1,668/Kg which was not a small amount comparing to other invertebrate 

product comodities. Indonesia was recorded as the main producer and exporter of sea cucumber in the 

world, exceeding 4.700 tons/year on 1987 (Conand and Byrne, 1993). High demand of this product (Ivy 

and Giraspy, 2006; Agudo, 2006; Al Rashdi et al., 2012; Perez and Brown, 2012) considered as the 

main reason why the sea cucumber trading were continuing to increase, where Asian market especially 

China and Japan act as the most consumer (Ivy and Giraspy 2006; Perez and Brown, 2012; Purcell, 

2014). 

The high demand on sea cucumber is due to the richness of material content on their product. Beside as 

a food sources, sand fish also known has potential as medicine (claimed has efect on anticancer activity, 

antifungal and anti bacterial agent). Moreover, the bioactive compound on sea cucumber H. Scabra 

called “triterpene glycosides” which has potential in Pharmaceutical and Nutraceutical industry and 

food industry (Chen, 2003; Azam and Jyotishma, 2013; Wang, et al., 2014; Han, et al, 2009; and 

Bordbar, et al., 2011). Futhermore, the stable and competitive price of sea cucumber product and 

decreasing on number of natural production by catch has derived the private company and also 

goverment to developing sea cucumber aquaculture to fullfill the demand on sand fish production 

(Purcell, 2004; Giraspy and Ivy 2005; Eeckhaut et al., 2008). 

With the unique characteristic of tropical sea water, some of the coast of Southeast Maluku/Tual is built 

in mangrove, seagrass bed and coral reef habitat. Difur coast was recorded as natural habitat some of 

sea cucumber species, such as genus Holothuria. Previous study showed eventhough it was not easier 

than last decade, the species of sea cucumber were still found in this area especially H. Scabra. 

Moreover, there also found some macroalgal and seagrass species in the intertidal zones. The shores is 

still pristine which located a bit far away from local housing and industrial areas with seaweed 
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aquaculture and fishing were the main activities of local inhabitant to fullfill their daily needed. Those 

activities was not destructive and environmentally friendly. The effect of uncontrolled exploitation 

activities in Kei Islands waters has lead to decreasing of sea cucumber population, including Difur coast 

as one of sand fish habitat, sand fish play an important role on food chain and food web in their habitat 

i.e on bioturbation activities (Massin, 1982 in Anderson et al., 2010). The depleting population of sea 

cucumber is also felt by traditional fisherman, where in the last decade this species was very abundant 

and easily to find, while recently is very rare (private communication, 2015). The sea cucumber 

aquaculture is expected as an alternative solution to increase the sea cucumber population which has 

been depleting since the last decade and to supply the market demand on sea cucumber product (Giraspy 

and Walsalam, 2010).  

The study on the potential of spesific location as aquaculture sites  was crucial to be done on providing 

information for short term and long term environmental management act. Previous  study on potential 

and feasibility of location to improve the eficiency and effectiveness of its management has been done, 

such as feasibility study on aquaculture of abalone and sea cucumber (Qi, et al., 2013), oyster and sea 

cucumber (Zamora, et al., 2014) and the feasibility study on seaweed, grouper, abalone and sea 

cucumber (Adibrata et al., 2007). Based on the result of pre-survey and information from local people 

revealed that sea cucumber especially H. Scabra can grow with high growth rate at Difur coast. 

However, the information or study with specific design on the feasilbility of specific location as a sea 

cucumber aquculture sites is still rare/few. Hence, the preliminary study on feasibiity of Difur coast for 

sea cucumber aquaculture sites was crucial in order to gain early information of water condition in Difur 

coast, Tual, Kei Islands as a guidance to determining potential area for sea cucumber culture, especially 

sandfish H. scabra, furthermore as basic information for seashore management and the next studies in 

the future. 

2. METHODOLOGY 

Research was conducted on October 2014 at Difur Coast, Sub district North Dullah Island, District Tual 

(Figure. 1). The study site is located at 5o32.06’0” S and 132o48’7.1” E, about 15.4 Km northern part 

of Tual City. As a common characteristic of coastal water in this island, there were easily found seagrass 

bed and macroalga along the coast. The field work was done at the intertidal zone during low tide. Sea 

water quality parameter measured in this study was showed on Table 1. 

 

Table 1. Water quality Parameter and analitical method that used on this study 

Parameters Unit Equipments 

Salinity ‰ 
Water quality Checker, Wissenschaftlich-

TechnischeWerkstätten (WTW), Multi 3430 SET F 

pH  
Water quality Checker, Wissenschaftlich-

TechnischeWerkstätten (WTW), Multi 3430 SET F 

DO ppm 
Water quality Checker, Wissenschaftlich-

TechnischeWerkstätten(WTW), Multi 3430 SET F 

Ammonia ppm 
Ammonium Test Kit “Merck” dan UV-VIS 

Spectrophotometer “Dynamica Halo DB-205 

Temperature  o C 
Water quality Checker, Wissenschaftlich-

TechnischeWerkstätten (WTW), Multi 3430 SET F 

Current velocities  m/s “Conventional” Current meter 

Depth m Ruler 

Visibility/water 

transparances 
m “Conventional” Shechi disk 

Sediment/substrate  Sieve Net and digital balance 

Tidal range  m  Tide staff 
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Figure 1. Map of The study site at Difur Coast, district Tual, Kei Island. 

Line transect with 50 x 50 cm size rectangular solid frame was used to collect data of biological 

parameter (i.e macroalga and seagrass). Line transect was done by fulling 100 m of the scally rope from 

beach line to the sea and rectangular frame was placed with ranged 10 m between each point. Seagrass 

pecies was counted and identified for every frame, while macroalgal species was coounted and collected 

for further identification. Species identification for those samples were following the previous 

identification books (Braune, et al., 2011; Waycott, et al., 2004). Ekman Grab was used to collect 

sediment sample, then sediment was analized in Laboratory. First of all, sediment was dried,  the clump 

formed was crushed into the original particle size then filtered by using “Sieve Net” and measured 

according to its particle classificationdan (Table 2). The result of measurement on water quality and 

others parameter were analized based on the criteria of potential location for sandfish aquaculture by 

Martoyo et al. (2000) and Djurjani (1999) in Adibrata et al. (2007). 

 
Table 2. Classification of sediment particle based on Wentworth scales (Adibrata et 

al., 2007) 

No Type of particle size (mm) 

1.  Boulders  >256 

2.  Gravel  2 – 256 

3.  Very coarse sand  1 – 2 

4.  Coarse sand  0,5 – 1 

5.  Medium sand  0,25 – 0,5 

6.  Fine sand  0,125 – 0,25 

7.  Very fine sand  0,0625 – 0,125 

8.  Silt  0,002 – 0,0625 

9.  Clay  0,0005 – 0,002 

10.  Dissolved material  <0,0005 

 

3. RESULTS 

3.1. Physical and chemical water parameter 

In this study, water quality was one of the parameters that considered as an important factor on 

determining wether study sites at Difur coast is feasible  for sea cucumber H.scabra aquaculture or not. 

In general, some of parameters showed a good value that fit with requirement as a location of sandfish 

aquaculture (Table 3). During field work, water quality at difur coast were salinity about 33.21 ppt, 

dissolved oxygen 4.9 ppm, average current were velocities 0.03 m/s which categorised as low speed, 
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visibility/water transparancy was 1 m where the sea floor is always clearly shown during field work, 

with mostly sandy substrate. In addition, there also found that the tidal range was 1.84 m with 

undetected ammonia content in this coast.  

 
Table 3. The result of measurement of physical and chemical water 

parameters at Difur Coast 

Parameters Levels 

Salinity (‰) 33.21 

pH 8.12 

Dissolved Oxygen  (ppm) 4.9 

Amonia (ppm) un-detected 

Temperature (oC) 28.4 

Current velocities (m/s) 0.03 

Depth (m) 0.5-1 

Visibility/water transparances 

(m) 
±1 

Sediment/Substrate sandy 

Tidal range (m) 1.84 

 

The result on sediment examination at Difur coast (Figure 2) revealed that sediment on the bottom of 

the sea was dominated by particle of sand, from very fine sand size between 125-250 µm (3.23%) to 

coarse sand size more than 1000 µm roughly about 40%. Accumulation of the number of that sand reach 

more than 97% and other small part of sediment were clay and silt (less than 4%). This sediment 

proportion showed that sediment at Difur coast was classified as sandy sediment. 

 

 

 

Figure 2.  The type of sediment found at Difur Coast, sub district North Dullah 

Island, District Tual 

Based on the result, salinity, pH, current velocitiy and tidal range were include on some of the parameter 

which have potential as limiting factors on sandfish aquaculture at this coast where recomendation of 

the optimum criteria of salinity, pH, cureent velocitiy and tidal range in sandfish aquaculture were 28-

32 ppt, 7.5-8.0, 0.3-0.5 m/s dan ≤0.5 m, respectively (Martoyo et al., 2000 and Djurjani, 1999 in 

Adibrata et al., 2007). While critical lethal salinity for larval rearing of sea cucumber H. Scabra was 

12.9 ppt (James et al., 1994). However, this lethal salinity was not possible occured in this areas since 
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there is no fresh water soruce as one of the causes of decreasing salinity flow to this study sites. On the 

other hand, even though the pH value was not optimum as recomended, but it was still in normal level 

according to James (2004) which claim the normal pH condition in sea water is 7.5 – 8.5 and based on 

his study showed that H.scabra is not recommended to be kept on pH >9 or <6 which could be effected 

on reducing larval movement and growth. 

The current velocity in this study was lower compared to recommended current velocity criteria. This 

could be happen due to not only the study sites is prosurrounded by land which protected it from strong 

wind, but also because it was “calm season” with no strong wind. This study sites is experience two 

time of calm season i.e April-May and October-November  Basically, the sufficient current velocity 

was expected on helping the water circulation of culturing net. Furthermore, Adibrata et al., (2007) 

described that water current is helping on reducing metabolic residues in water column and providing 

oxygen suply in cultruring net. Even though the result of current velocity in this study was low, but it 

still can be solved by intensively maintaining the culturing cage/net, while for the tidal range could be 

hacked by modifiying culturing net size.  

Sea substrate/sediment is used by sea cucumber as food sources and shelter for predators (Battaglene et 

al., 1999). Sediment that classified a good substrate for sand fish aquaculture as suggested were fine 

sand and very fine sand, while shell rubble and coral rubble were not recommended as a substrate 

(Battaglene et al., 1999; James et al., 1994; Mercier et al., 2000a; Al Rashdi et al., 2012; Chen, 2003; 

Purcell, 2004; Mercier and Hamel, 2013). The result revealed that substrate characteristic at study sites 

were suitable for sea cucumber habitat. Furthermore, water quality parameter such as dissolved oxygen 

and ammonia content at this sites is categorized in good conditions and was not slightly different with 

recommended condition, where the normal amount of dissolved oxygen in seawater is 5-6 ppm, while 

ammonia content level is less than 500 mg/m3, because it’s could effected on growth and develompent 

of sea cucumber larvae. The recommended level of ammonia content on seawater for culturing sand 

fish is 70-430 mg/m3 (James, 1994; James et al., 2004).  

 

3.2. Seaweed 

During this study, there were found macroalga which exist in this study site (Figure 3), with Ulva 

lactuca (31.51%) as dominant species followed by Halimeda opontia (18.71%), Ampiroa sp. (17.28%) 

and Gracilaria salicornia (14.44%), respectively.  

Beside those species, there were found other species i.e Padina australis, Halimeda sp. And  Eucheuma 

sp. Even though there were less scientific  report on the assocation between macroalga and sea 

cucumber, but a few studies showed that some macroalgal species has potential as one of the sand fish 

food sources (Xia et al., 2012; Orozo et al., 2014). At least Halimeda sp., Padina sp., Gracilaria sp. 

dan Eucheurna sp. were some of algal speices that has potential for sea cucumber food sources (James 

et al., 2000; Dabbagh and Sedaghat, 2012; Hartati, 2001). Moreover, Kithakeni and Ndaro (2002) also 

found some of macroalgal species that inhabit in sea cucumber habitat such as Enteromorpha, 

Gracilaria, Hypnea, Jania, Laurencia, Chaetormorpha, Ulva, Padina, Halimeda, Amphiroa, 

Acanthophora, Sargassum, Turbinaria and Dictyota spp. This finding was slightly different with 

current finding in this study at Difur coast which meant that difur coast was good for growing location 

of sea cucumber. 
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Figure 3.  Pencentage number of Macro algal species found at Difur coast 

3.3. Seagrass 

Seagrass is one of the component on the intertidal habitat which has important role in succeeding of life 

cycle of sea cucumber (H. Scabra). In the sea cucumber habitat, seagrass together with  mangrove play 

an important role, where mangrove provide food for sandfish while seagrass as habitat to attached of 

pentacular stage to juvenile of sea cucumber larvae (Mercier et al., 1999; Mercier et al., 2000b). During 

field work at Difur coast found a few species of seagrass. Thalassia hemprichii is the most dominant 

species of seagras in this area (60.78%), followed by Enhalus acoroides (17.60%), Cymodocea 

rotundata (7.92%), Halophila ovalis (7.75%), respectively. Moreover, there were other species in small 

amount of Syringodium isoetifolium, T. cilliatum, C. serullata,  dan  H. uninervis (Figure 4). Based on 

Purcell (2012), they found that seagrass species which suitable as sea cucumber habitat were genera 

Cymodocea, Thalassia and Syringodium. According to this study, some of the seagrass species were 

classified as a suitable habitat for sandfish. The dominance of T. hemprichii due to supported by a good 

water condition, sediment and physical and chemical water parameter. The studied by Mercier et al. 

(2000b) and Mercier et al. (2000c) claimed that T. hemprichii leaf has the highest potential ratios as 

substrate on sea cucumber larval attachment than others species and it is stated that T. hemprichii and 

E. acoroides was frequently found in the natural habitat of sea cucumber. 

Figure 4. Seagrass species found at Difur Coast 

 

4. CONCLUSIONS 

Based on the result, it can be concluded that the water quality of Difur coast was ecologically potential 

as an alternative location for culturing sea cucumber H. Scabra. Some of physical and chemical water 

quality that less optimum could be solved by introducing the well proven aquaculture technologies. 
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ABSTRACT 

The purpose of this research is to study the effect of different feed on  growth and survival of abalone (Haliotis 

asinina) that are cultivated in the tub with in door system. The research is done by designing a tank an abalone 

cultivation abalone that is placed in the tub on Hatchery Laboratory, Polikant for 90 days. This research used a 

completely randomized design, which consists of four treatments and three replications. The factors which tested 

are: kinds of feed, which consist of four (4)  treatments that are (A) Ulvasp, (B) Gracilaria sp., (C) Eucheuma 

cottonii and (D) feed combination. The tested objects that used are abalone seed (H. asinina) sized more than 20.0 

cm which obtained from Revav village, Southeast Maluku. Frequency of feeding is done by look at the rest of 

feed consumed by seed. Dose feed which given is 15-25% of the body weight. Abalone seed (H. asinina) inserted 

in each tank preservation as many as 10 individuals/tank and it hang on bamboo strips which are set above the 

tub.  The analysis shows that E. cottonii giving the best response to the rate of growth of eggshell length and body 

weight of abalone is 0.56 ± 0.11% /day and 47.89 ± 8.868% /day.  Feed E. cottonii, give a good response for 

abalone seed survival rate were cultivated with in door systems, amount of 86.67 ± 5.77%. 

Keywords: Growth, survival, feed, abalone, Haliotis asinine 

 
1. INTRODUCTION 

Abalone is a kind of shell that has high economic value and a source of great income because it is an 

export product that increases continuously years to years. The world demand for abalone increases as 

well as the increasing of the needs on variation of protein source and also the improvement of food 

industry. Further, the using of abalone is still dominated by nature product, just small part production 

comes from abalone cultivation industry.  

At present, catching abalone (H. asinina) by local fisherman has been achieved uncontrolled phase, 

without concern with recovery process of those biota, so that directly affects to the resource itself. the 

decrease of supplies on abalone resources is indicated with more decreasing of fisherman catching, 

farther fishing area, and it is indicated the damage of coral habit, where these all problems will become 

certain problems for fisherman. It is the time to make anticipation for negative impact towards threat of 

decrease the natural supply of abalone. The effort which needs to be done among this is controlling the 

life cycles through applying technology both spawning and breeding. One way that used is needed to 

study by improving the control of cultivation or breeding. 

Various study on abalone breeding from various kinds has been done in laboratory scale outside, but 

there is not much in Southeast Maluku. This research has experiment characteristic to know cultivation 

of abalone under controlled by improving breeding system which is easily adopted by a cultivator with 

various different feed.  The result of this research is expected to give positive contribution for the 

improvement of abalone cultivation in order to apply the regulation on catching in nature that is 

guaranteed to supply preservation. 

2. METHODOLOGY 

This research is done on June – September 2014 in tub with in door system in Hatchery Laboratory, 

Politeknik Perikanan Negeri Tual. The tested animal that used in this research is abalone  (H. asinina) 

seed sized 20,00 – 30,00 mm. The factors tested in ths research are kinds of feed, consists of four (4) 

treatments that are (A) Ulva sp., (B) Gracilaria sp., (C) Eucheuma cottonii dan (D) combination feed 

of three kinds of those feed. Abalone seed obtains from the water in Revav village about 120 individual 

that is cultivated in cultivation tank that bounds to cultivation basket.  Each tank consists of 10 

individual.  Those seed hang on bamboo strips which are set above the tub, so that tank steady in its 

position. The float puts in the basket side and puts some sand on the bottles at the bottom of basket so 

that the tank always floats and stable on the water surface and the seeds always in water column.  Growth 

observation is done once every 2 weeks with using calliper and digital scales to see the growth on both 

of eggshell’s length and body heavy. Besides, it also notes the abalone juvenile that is dead during the 

research. The calculation of survival rate abalone seed would be done at the end of research (90 days).  
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In order to know the nutrition content on the third kinds of macro algae that is used as abalone’s feed, 

it carries proximate analysis which includes the analyze of moisture, ash, protein, fat, carbohydrate and 

fibber. 

1). Growth 

The parameter which is observed in this research are the growth of two parameters, that is the daily 

average length and the daily average heavy based on NRC formula (1977)  in Winanto (2000):  
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Notes:  

α  = The growth of daily average (%) 

Lt = The individual average length in time t (mm) 

L0 = The individual average length in time o (mm) 

t = Time 

 

The growth of daily average heavy: 
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Notes:  

α    =  The growth of daily heavy (%) 

Wt =  Ending heavy (mg) 

W0 =  Beginning heavy (mg) 

t     =  time 

 

2) Survival Rate (SR) 

Survival is calculated by using Effendie (1979) method, that is : 

 

 

 

 

 

Notes : 

 SR  =Survival rate (%)  

 No  =The sum of juvenile abalone on beginning cultivation (individual)  

   Nt   = The sum of juvenile abalone on ending cultivation (individual) 

 

3) Parameter of Water Quality. 

The measured changer of water quality such as pH, temperature, salinity, and DO is done in situ every 

gathering the data. Gathering the water sample for nitrate changer (NO3), and phosphate (PO4) is done 

only once and those water sample preverasi following APHA (1998).  Analysis of nitrate changer 

(NO3), and phosphate (PO4) is done in Balai Budidaya Laut (BBL) – Ambon. 

 

Analysis the Data 

In observes the influence of among treatment towards each changer of data is analyzed by using test - t 

in level of trusting 95% by using Minitab 16 program. The data of water quality parameter that is 

obtained are served in table and analyzed descriptively. 
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3. RESULTS 

1.  The Growth on Eggshell Length of Juvenile Abalone (H. asinina) 

The growth on eggshell length of juvenile abalone during 90 days cultivation on fourth day is served in 

Table 1. 

Table 1. The growth on eggshell length of juvenile abalone during 90 days 

Treatment The average eggshells length (mm) The growth of daily 

(Kinds of feed) Beginning              Ending eggshells (%) 

A (Ulva sp.) 24,15 35,21 0,42a ± 0,03 

B (Gracilaria sp.) 24,60 34,15 0,37a ± 0,52 

C (E.Cottonii) 24,73 40,73 0,56a ± 0,11 

D (combination feed) 24,56 38,35 0,52b ± 0,08 

The average which is followed by different letter shows real different on the level  α 0.05  

Table 1 shows the highest growth of eggshell length is obtained in treatment C (E. cottonii ) about 0,56± 

0,11%/day, followed by treatment D (combination feed) about 0,52± 0,08%/day. The result of this 

research is higher than Nurdiana (2006) which is obtained the growth of the length of abalone about 

0,17 ± 0,11%. Further it states that the growth of is fastest by giving feed Gracilaria sp. The result of 

this research is different with the research of Nurdiana (2006), This is assumed that it caused of the 

level of abalone’s favour towards seaweed that appeared relates to the nutrition value of seaweed 

nutrition and abalone growth.  The result analysis of test uji - t the growth of length growth shows 

that kinds of feed, giving real influence to the daily growth of the eggshell length of abalone (P < 0.05). 

The average graphic of the growth on eggshell length of juvenile abalone from the forth treatment is 

served on Picture 1.  

 

 

 

 

 

 

 

 

 

 

Figure 1. The growth of eggshell length juvenile abalone (H.asinina) 

In general, kinds of Haliotis which is lived in temperate ground that is given brown seaweed feed 

showed better growth improvement than it is given red seaweed (Uki, 1981; Shepherd and Steinberg, 

1992). But in tropical area where the red seaweed are dominant kind of seawwith eed (in biomass shape 

than brown and green seaweed, abalone shows the grade favourite of red seaweed compared  with other 

kinds. (Susanto, et.al. (2008)).  

According to Fleming (1995), important value of component feed on herbivore is not only depends on 

the content of energy but also determined by the ability of herbivore in consuming feed, digest and 

absorb feed to get nutrient.  This is guessed as a basic shape to determine favourite grade of 

chemosensory (measured by response of biota’s behaviour when it is given feed) and determining 

growth improvement (Lawrence, 1975: Hughes, 1980; Vadas, 1985 in Fleming, 1995). This indicates 

favourite grade of chemosensory and growth improvement in some  sea invertebrate relate with the 

animals efficiency to digest feed. Chemosensory preference in abalone very relates with digest nitrogen 

on seaweed and quite relates with content of nitrogen on seaweed, which indicates that nitrogen holds 

important role as determine favour of abalone to seaweed.  
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Basic nnutrition that is abalone for its growth that is: carbohydrate as energy source, protein as builder 

of cells and fats as reserve energy.  The different value of nutrition on feed occurs the different of growth 

improvements and even sometimes affects low growth (Bautista-teruel and Oseni, 1999).  Further it 

said that, composition of nutrition that is needed for the growth of juvenile abalone about 27% protein, 

5%   

2.  The Growth Improvement on Body Heavy Juvenile Abalone (H. asinina) 

The growth iimprovement on body heavy juvenile abalone (H. asinina) during 90 days cultivation of 

fourth treatment can be seen on Table 2.   

Table 2. The growth improvement on the heavy of juvenile abalone eggshells during 90 days 

Treatment The average on body heavy of 

eggshells (mg) 

The growth improvement on 

eggshells length daily 

(kinds of feed) Begin End (%) 

A (Ulva sp.) 15,55 27,14 26,39 a ± 3,424 

B (Gracilaria sp.) 15,20 25,55  27,74 a  ± 8,753 

C (E.cottonii) 15,54 31,45 47,89 a ± 8,868 

D (Pakan kombinasi) 15,40 27,55   35,82b  ± 0,081   

The average is followed by different letter which is showed real different on level α 0.05  

Table 2 is shown the growth iimprovement on body heavy of abalone (H. asinina) the highest is 

obtained in treatment  C (E. cottonii ) about 47,89 ± 8,868%/day, is followed by treatment D 

(combination feed) about 35,82  ± 0,081%/day, while the lowest growth is obtained in treatment B 

(Ulva sp.) about 26,39  ± 3,424%/day. The result of this research is higher than the result of Nurdiana 

(2006), which is found that The best growth improvement on body heavy abalone giving feed 

Gracilaria sp. sebesar 0,59 ± 0,09%/day.   

 

 

 

 

 

 

 

 

 

Figure 2. The growth of body heavy of juvenile abalone (H. asinina) 

The result analysis of test - t the growth improvement on body heavy shows that kinds of feed also 

giving real influence. The daily growth improvement on body heavy juvenile abalone (P < 0.05). The 

average graphic the growth improvement on body heavy juvenile abalone from the forth treatment is 

served on Figure 2.  

The result of this research is was that feed E. cotonii, giving best response for the growth of both 

eggshells length and body heavy of abalone (H. asinina) among the others kinds of treatment feed.  This 

is assumed it relates to chemosensory preference and its nutrition content value.  

5.3. Test of Proximate Value 

Test of proximate value from each treatment feed is shown in Table 3. 
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Table 3.  Test of proximate value from treatment feed 

Kinds of Feed 

Protein 

(%) 

Carbohydrate 

(%) 

Fat 

(%) 

Water 

(%) 

Ash  

(%) 

Fibber 

(%) 

Ulva sp. 2,6161 14,9138 0,5488 75,5363 2,4131 3,2558 

Gracilaria sp. 1,7064 17,8274 0,43725 77,2480 3,8253 0,6032 

Eucheuma cottonii 0,8816 19,1761 0,11855 77,4909 2,8779 0,3096 

Combination feed 1,7347 17,3058 0,3682 76,7584 3,0388 1,3895 

  

Table 3 shows that the highest carbohydrate content of the third treatment feed s obtained in treatment 

C (E. cottonii) about 19,1761%. This content is useful for energy source for juvenile abalone so that 

both the length growth and heavy growth with the feed E. cottonii  giving best response among the 

others third treatment. According to Shephered and Steinberg (1992), that there are three factors that 

influence the choice of kinds of feed by abalone for its feed, that is metabolite compound that contains 

in feed, feed morphology reconcile on the harshness level of those feed, and nutrition value that hold 

important role in abalone growth phase.  Sales (2004) states that abalone consumed natural feed that 

contains carbohydrate about 40 – 50%.   

The high protein content form the third treatments feed is obtained in treatment C (E. cottonii) about 

0,8816% (Table 3).  Protein is important component for the growth of abalone (Fleming et al., 1996). 

According to  NRC (1993) in Susanto, et al., 2008), animals need good balance and blend between 

amino acid essential dan amino acid non-essential.  Bautista-teruel et al. (1993), stated that needs of  

protein on feed must be appropriate, easy to digest and has appropriate composition of amino acid.  

According to Viana et al. (1996), abalone using free amino acid about 32 – 33% of feed.  If the feed is 

less of protein about 25 – 35%, probably the decrease of growth is about 5% (Mai et al., 1996 in  

Susanto, et al., 2008). 

  

5.4. Survival 
The survival of juvenile abalone during 90 days cultivation that is obtain in this research are served in 

Table 4. 

Table 4.   The average of rate survival of juvenile abalone  (H. asinina) 

Treatment 

(Kinds of Feed) 

The average sum of juvenile (Ind.) The average of growth survival 

 Begin End (%) 

A(Ulva sp.) 10 8,00 80,00a ± 0,00 

B (Gracilaria sp.) 10 7,67 76,67a ± 5,77  

C(E. cottonii) 10 8,67               86,67a ±  5,77        

D (Combination feed) 10 8,33  83,33b ±  5,77         

The average is followed by different letter which is showed real different on level α 0.05  

Table 4 shows that feed E. cottonii,  giving good response for the grade on survival growth of abalone 

(H. asinina) that cultivated by indoor system, which is about 86,67 ± 5,77%, followed by treatment D 

(Ulva sp., Gracilaria sp., E. cottonii) are about 83,33 ± 5,77%. The result of this research is different  

with the opinion of Uphatam et al. (1998), that using 9 kinds of red seaweed, and got the highest 

improvement of growth and survival on abalone seed by giving Gracilaria tenuistipitata,  because it 

has high protein and carbohydrate. Graphic on the survival of abalone seed, can be seen at Figure 3. 
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Figure 3.  The survival of abalone seed (H. asinina) 

Mulyono, et al., (2013) in their research found that the grade of abalone (H. asinina) survival with 

giving combination feed (Gracilaria sp. and E. cottonii) is not real different with giving both original 

feed Gracilaria sp. (98%), and E. cottonii (92%). The grade of abalone survival (H. asinina) that is 

obtained in this research still lower than the research of Mulyono, et al.,(2013). This guessed that it is 

related with the different size of cultivated abalone. The cultivated abalone that still in seed size which 

comes from nature still need adaptation on indoor system and susceptible to new environment and 

habitat change while  Mulyono, et al., (2013) study about abalone with broodstock that probably more 

stable towards both the change of environment condition its new habitat. Nevertheless, it can be said 

that the grade on survival of abalone seed that cultivated in tub by this indoor system with the fourth 

different treatment feed, it still in good average. 

 

5.5.   Parameter Physic Chemical Water 

Data result on measurement of parameter physic chemical water during cultivation can be seen on Table 

5. 

Table 5.  Quality on area of abalone cultivation tub 

Temperature Salinity DO pH Temperature Nitrite Nitrate Ammonia Turbidity 

  (ppt) (mg/l) (ppm) (°C) (NO2-

N) 

(NO3-

N) 

(NH3-N) (NTU) 

          Mg/l Mg/l Mg/l   

A (Ulva sp.) 33 6.80 7,59 29 0.066 0.0875 0,409 0.40 

B (Gracilaria sp.) 33 7.54 7.60 26 0.017 

< 

0.050 0.282 0.13 

C (Eucheuma 

cottonii) 34 8.66 7.61 26 

< 

0.002 

< 

0.050 < 0.050 0.00 

D (Combination 

feed) 34 8.00 7.83 26 

< 

0.002 

< 

0.050 < 0.050 0.00 

 

The estimation of temperature that is obtained on this research still on appropriate estimate for abalone 

cultivation.  This research is not quite different with the result which is obtained by Susanto, et.al. 

(2008), who said that the best estimation of optimal temperature for abalone (H. asinina) in tub or pond 

is about 24 - 30°C, while the salinity is about 30 – 35 ppt. According to Hamzah (2012), the estimation 

of temperature for abalone (H. asinine) cultivation, in rearing tub is vary between 25, 5 - 28°C, salinity 

between 32 – 34 ppt, pH between 7,0 – 7,7 and soluble oxygen is between 4,6  – 5,7 ppm.   
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4. CONCLUSSIONS 

Conclusions 

Based on the result of research, it can be concluded that: : 

1. Treatment feed C (Eucheuma cottonii) giving best response to growth improvement of both the 

eggshell’s length (0,52 ± 0,12%/day) and the heavy abalone’s body (35,70 ± 0,02 mg/day). 

2.  E. cottonii feed,   giving good response to growth improvement of abalone seed that cultivated 

with in door system, that is about 86,67 ± 5,77%. 

Suggestions 

Treatment feed is better given when it fresh in order it is interested by abalone seed and the quality can 

support its growth.  It is necessary to test other kinds of feed to know variety in kinds of feed for the 

development on survival abalone cultivation. 
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ABSTRACT 

Baby tuna (Euthynnus sp.) is a favored pelagic fish. However, it is easy to be decreased. One of the 

preservative techniques to avoid this process is smoking.  However, the competitiveness is still low due 

to smoking technology that used is very traditional which is using brick furnace with iron as the place 

to put the fish. This condition causes the needs to develop smoking technology that able to be adopted 

by people.  The purpose of this study is increasing the competitiveness of smoked fish with designed 

models of fish smoking and also tested its performance. Smoking fish technology which has been made 

in this research combines cabinet smoking model with oven model utilize plenum in the right and left 

sides as the smoke and heat tunnels. The result shows that dimension of length x width x height is (65 x 

60 x 165 cm). This oven model of smoking device spend fuel about 60% for 2 hours, raising temperature 

is gradually elevated from 45o to 80oC. The humidity of its smoking chamber was 54 – 60%, and the 

moisture level is 66%. In general/organoleptik, the resulted smoked fish from this improvement 

technology was well accepted. 

Keywords: baby tuna, smoking, model, oven, device performance 

1. INTRODUCTION 

Production of smoked fish in Province of Maluku is high enough, including district of Southeast of 

Maluku which is one of central production of small pelagic fish. The processing of baby tuna fishes 

after catches still carried out by traditional manner to process it into various products that are smoked 

fish, bekasem/bakasang (explanation), and roasted fish. Smoked fish which is named grilled fish by 

local people is a superior product because it categorized as ready to eat product which is much enough 

in demand.  

Smoking can be defined as penetration process of volatile compound in fish that is produced from 

combustion wood (Palm et al., 2011), which can be produced a product with specific aroma and flavor 

(Bower et al., 2009), the long of saving time because anti bacterial activities (Abolagba dan Igbinevbo, 

2010), inhibiting enzymatic activities of fish so that can be influenced the quality of smoked fish 

(Kumolu-Johnson et al., 2010). Chemical compound from combustion wood usually is phenol (that 

acted as anti oxidant), organic acid, alcohol, carbonyl, hydrocarbon and nitrogen compound such as 

nitro oxide (Bower et al., 2009), aldehid, keton, ester, eter, that stick to surface and further it penetrates 

to fish meat (Gόmez-Guillén et al., 2009).  

In general, the people who produce smoked fish in Southeast Maluku still categorized into people with 

less knowledge. This is due to the very simple smoking technology that is smoking  furnace which 

doesn’t eco friendly. Smoking production and efficiency are very low, so that it is very difficult to 

produce smoked fish with high competitiveness. The point is smoking using traditional tools during this 

time is impractical and unproductive. For those reason, it is need to improve smoking technology that 

semi modern which is easily used. Utilization of smoking cabinet as alternative smoking method that 

are eco friendly mainly in densely populated.  

Many improvement model of smoking device have been done, however the shape is still standard, that 

is ordinary smoking cabinet. Marasabessy dan Royani (2013) also has been made a design of smoking 

device in order to increase production and sanitation hygiene  on smoked fish product. The result is 

quite effective in improving the capacity of production but have not efficient yet in smoking time, and 

still have trouble with measurement tool, design furnace and smoking chamber wall so that still needs 

quite long time in smoking process. The effective of smoking process very depends on smoke volume, 

fish shape, smoking temperature, smokig chamber humidity, and smoking device design. Based on 

those factors, the improvement in this smoking technology research focuses on the smoking furnace, 

the wall of smokig chamber, and smokestack. The design of this smoking device before is an 

improvement of smoking device before, so it is expected that this tools is easily adopted by the people. 

mailto:droyani@gmail.com
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The purpose of this research is produce a cabinet smoking device (oven model) which can be accepted 

the people.  

2. METHODOLOGY 

Ingredients and Equipments 

Basic ingredient which is used I this research is fresh baby tuna (Euthynnus Affinis) sized about 350 – 

500 gram/fish that sold in Tual fish Market. Additional ingredient is salt.   The material to make smoking 

device of iron/steel metal sheet, box/right angle iron, aluminum sheet. Fuel to produce the smoke is 

coconut shell. The equipment which used includes the equipment for workshop (to make smoking 

device), knife, washbasin, termokopel, hygrometer, digital scale, analytic scale, cup porcelain, oven and 

desiccators. 

The Method of Research 

This research is used experiment method by making and doing test on smoking device.  The data which 

measured includes temperature and humidity of smoking chamber, fish weight, weight of beginning 

and ending fuel of smoking, beginning and ending temperature of smoking. The obtaining data analyzes 

descriptively. 

This research consists of two stages of activities, that is: make smoking device and test its performance. 

Firs Stage 

The activity on the first stage is construction of smoking instruments that is smoking device in cabinet 

shapes (Figure 1), which consists of three main rooms, that is: room for smoking furnace, smoking 

chamber and smokestack.   

Second Stage 

The activity on second stage is test/performance test of smoking device by measuring the smoking 

efficiency includes smoking time, the amount of fuels used, smoking temperature, the humidity and the 

moisture of smoking chamber that achieved. To find out the result of performance test on smoking 

device, it is also observed/favor test (hedonic scale1-5) on smoked fish.  

 
Figure  1.  The Frame Cabinet Fishing Tools (oven model) 

Baby tuna (Euthynnus affinis) is used as sample in smoking process.  Baby tuna which has been gut, 

then washed and balanced to know beginning weight and added the salt 2,5%. Further, drained and put 

it on smoking rack. After balanced the fuel (coconut shell) then smoking process is done during 3 hours. 

During smoking process, temperature and humidity (RH) is measured in each rack in smoking cabinet. 

Every 30 minutes the moisture of smoking fish is tested (SNI 01-2354.2-2006), and measured beginning 

and ending weight of fuel in smoking process. 
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3.  RESULTS 

Description of Smoking device 

Generally, this smoking device with cabinet type (oven model) is same as other smoking device which 

consist of 3 spaces that are furnace, smoking chamber/product room, and smokestack (Figure 2). The 

furnace with size 52 x 46 x 15,5 cm has a box shape which is completed  by gauze wire and it has 

function as filter of dust or smoke and also iron sheet that has V shape (forming a 100o degree angle) 

that is given hole  with diameter 10 mm as smoke distributor to the product room. Furnace directly 

relates to the left and right which has function to distribute smoke to enter smoking chamber right beside 

the product so that there is 3 smoke tracks that enter product room directly from the furnace, and also 

left and right side of the wall (plenum). There is hole on the wall right at the top of each rack to make 

easy the smoke spread in the fish evenly. Smoking room or product room is needed to complete with 3 

racks sized 45 x 55 cm, made of stainless steel with space between rack 25 cm. Each rack is completed 

with 7 holes/ventilation smoke distributor on left and right side of the wall. Total capacity of smoking 

chamber to hold fish is 15 kg. While smokestack at the bottom which sized 10 x 30 cm is completed 

with gauze wire to hamper the rapid of smoke to goes out so that it can thrifty the fuels. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Smoking device: a) Front appearance, shows the whole tools; and b) inner Appearance, 

shows smoking racks 

This smoking device has mobile characterized or easily moved because it uses 4 wheels at the bottom. 

The door of smoking device has airtight/smoke tight because it coated by rubber which has heat resistant 

and equipped by glass window to control inside of smoking chamber while the door is closing. The 

height of smoking chamber is measured from floor to top and smokestack is 200 cm. In facilitating the 

exit=-entry of combustion racks, there is wheel axle. 

Work Mechanism of Smoking Device 

The working principle of this cabinet smoking device (oven models), together with other smoking 

process, but the difference is in the path of smoke . The smoke produced from the smoking chamber is 

divided into three lines, the first of smoke through the gauze wire / metal smoke distributor, the second, 

smoke through the plenum both left and right side of smoking chamber then went into the product room 

through the holes / vents which are located on each rack. With such design, the fish will have penetration 

of smoke from three sides (bottom, left and right ) so that the fish will be well cooked at the same level. 

Temperature and Humidity of Smoking Device 

The smoking trial results showed the air temperature in the smoking chamber fluctuated (Figure 3), 

tends to rise at the beginning then up and down until the end of smoking . This condition is highly 

related with the source of fuel. The use of biomass in the combustion rather difficult to control, 

especially when the process of ignition . Exothermic reaction that occurs after the fire turned off still 

will affect the temperature rise. It is different if using electric energy, where the process of combustion 

/ heating can fully be controlled includes temperature changing. If it looked from its rack, the 

temperature on smoking chamber tends to be different between each rack with forming almost the same 

pattern. (Figure 3). At the beginning of smoking (30 minutes) the temperature increases high, and then 

fluctuate with variation of the highest temperature happens in the 90th minutes that are 90oC.  The spread 
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pattern of temperature in smoking chamber occurs naturally, where the rack becomes farther from 

furnace, air temperature decreased. This condition affects the fish cooked process so that the rack must 

be rotated in order to get the fish in the whole racks are well cooked at the same level.   

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.  The Changing of Smoking temperature during smoking process  

It is differ with forming temperature, the humidity of smoking chamber tends stable, and with the 

different is only about 6% (Figure 4). On the first stage of beginning smoking, the humidity of room is 

on 56% tends stable till the 150th minutes, then entering the 180th minutes (3 hours) smoking time the 

humidity increase up to 60% and then decrease at the end of smoking process up to 54%. This condition 

is appropriate with the condition of smoking temperatures, where at the last 1 hour of smoking, the 

smoking temperature in the three racks tend to be increased while the humidity is decrease.  

 
Figure 4. The Changing of Humidity in Smoking Chamber during Smoking Process 

The Spread of Smoke/Smoke Volume  

The condition of smoke in smoking process also determined by fuel condition. The regulation of fire is 

also influence the forming of smoke. At the beginning of smoking, it is better with low temperature so 

there is much more smoke that stick in wet fish. However, the difficult is to control the fire which 

caused the increasing of temperature is very high about 90oC. Biomass that used will be influenced to 

smoking quality that resulted. The using of coconut shell is quite good in producing smoke, so that 

although at the beginning smoking the temperature is rather difficult to control but the forming of smoke 

can make the color of fish more interesting with its golden yellow color.  

Design of tool that completed with plenum on left and ride side causes production and spread of smoke 

evenly. Theoretically, fish in first rack will get more smoke from its rack above (if the rack doesn’t 

rotate), but this can get little overcome with design of wall smoking chamber that is given plenum and 

it is completed with the hole spread of smoke. The smoke enters smoking chamber through 3 tracks, 

first track is directly trough furnace, second and third track trough plenum I left and right side of 

smoking chamber. This causes the fish evenly gets smoke penetrates from three sides.   
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The amount of Fuels Used  

One of efficiency variable smoking process is the amount of fuels residue after smoking process. Fuels 

that used in this research is coconut shell. During 3 hours of smoking process, rendemen or fuel residue 

that produced almost 40%. This shows the use of fuels during smooking process is about 60%. Thus, if 

counted based on those rendemen, so the fuels (coconut shell) can be used during 5-6 hours, so that the 

amount of smoked fish still can be added with those fuels residue up to twice of total smoked fish 

production which has been produced. Further, Leksono et al., (2009) states that the factor that can be 

influencing the amount of fuels using in smoking, like: time of smoking, capacity  of smoking chamber 

or fish amount and size that will smoke, and also the expected of last moisture on smoked fish. 

The Moisture of Smoked fish 

The rapid of drain or speed on draining process  is measured by determining the sum of percentage on 

fish moisture during smoking process.  Along with the addition of smoking time the product weight is 

decreasing.  One of the rapid on decreasing moisture of fish is influenced by the air humidity around 

the products. When the humidity (RH), is getting low it makes dehydration faster, while, the low of RH 

is influenced by the high temperatures in that chamber. The decreasing of moisture goes linearly (Figure 

5). At the begin of smoking, the moisture decreases on smoked fish about 74% up to 66%, at the end of 

smoking. 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. The decrease of moisture during smoking process 

Standard value of moisture on smoked fish based on SNI is maximal 60%. Smoked fish product is using 

smoking cabinet still has moisture more than standard limit which has been determined by SNI.  The 

height of moisture is caused by the long of smoking time which is relatively short and the fluctuate of 

smoking temperature, causing process water evaporation becomes unstable and causing moisture value 

still high. According Winarno et al., (1980) in Saleh et al.,(1995), the decreasing of moisture which 

caused by evaporation of product because the influence of air temperature and humidity of around 

environment. At the beginning of smoking with high temperature can be one of caused of the height of 

moisture. The high temperature in smoking chamber can caused crust forming or hardening product 

surface, this condition hampered the water out of the meat to surface. However, in organoleptik with 

that moisture it can be accepted by the panelist. 

Organoleptik Quality of Smoked fish 

To find out the quality of smoked fish, it is conducted the organoleptik analysis that is favor test. The 

result of analysis shows that panelist give quite good appreciation to smoked fish, with the organoleptik 

value is above 3 (like). The color of smoked fish which is in golden yellow gives high value. This 

condition very relates with smoking process and forming.  The smoke which is resulted  at the beginning 

of smoking will stick to the fish in wet condition. Moreover, with smoking device design that make the 

possibility of smoking penetration from three each sides strengthening the spread of smoke evenly. The 

smoke which contains of various chemical compound, mainly phenol will acts with fish fat and protein 

to create golden yellow color.  

Phenol and carbonyl have roles to give flavor on smoked fish (Martinez et al., 2007). Specific volatile 

compound in particular fenolik compound can influence the sensoric characteristic of smoked fish 

(Cardinal et al., 2006). Several fenolik compounds like guaiakol and siringol are special compound on 

smoked fish (Jónsdóttir et al., 2008). Coconut shells are categorized to hard wood that can produce 

smoke volume with good quality that will influence organoleptik value of smoked fish (Marasabessy 
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2007). Reaction between carbonyl and protein compound, in general roles in forming color on smoked 

product surface, while fenolik compound that is absorbed to inside product roles in producing flavor 

and aroma of smoked product (Kjällstrand and Petersson, 2001).  

 

4. CONCLUSSION 

Based on the result, it can be concluded as follows: 

1. It is showed that smoking cabinet in oven shaped that have dimension of 65x60x200 cm could 

produce smoked fish that favored by panelist.  

2. The temperature that is used in this research about 70 oC, the humidity of smoking chamber is 

60%, and organoleptik quality is quite good and also the efficiency of fuel is about 40%.  

3. The temperature in smoking chamber tends to be different between each rack with  the humidity 

tends to be the same. 
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ABSTRACT  

Seaweed has enough completely nutrition content because it contains of moisture, ash, protein, carbohydrates, fat, 

fibber also macro and micro mineral. Besides, kinds of seaweed E. cottoni have karrageenan content so that it 

can be used in producing jelly drink. Jelly drink is a soft drink that can be made by adding a gelling agent such as 

jelly powder which is foodstuffs in the form of flour, consists of a hydrocolloid that forms a gel or directly using 

seaweed porridge. This study aims to find out the grade of consumer acceptance and total calories of jelly drink 

E. cottonii. The method of this research is making jelly drink is added by seaweed porridge with the concentration 

of A (10%), B (20%), C (30%) and D (40%), then test the grade of consumer favour. The results shows that the 

grade of consumer favour in the jelly drink seaweed E. cottonii  in treatment D is the addition of seaweed porridge 

40%, with total calorie of 130.7 kcal calorie and protein content of 2.4 grams. Whereas the overall nutrition 

treatment D is higher than treatment A, B and C. 

Keywords: jelly drink, Eucheuma cotonii, consumer acceptance, nutrient content  

 

 
1. INTRODUCTION 

Seaweed is much found in Southeast Maluku regency and Tual city, because it is cultivated by almost 

the whole people who lived in coastal area, where the kinds of seaweed that is much cultivated is E. 

Cottonii. This kinds of seaweed is much interested because it has harvest time that relatively short, 45 

days, and also has quite high of market demands. 

Seaweed has enough complete nutrition content because it contains of moisture, ash, protein, 

carbohydrates, fat, fibber also macro and micro mineral. As the source of nutrient, seaweed consists of 

water (27,8%), protein (5,4%), carbohydrate (33,3%),  fat (8,6%), rude fibber (3%) and ash (22,25%). 

Besides, seaweed also content of enzyme, nucleate acid, amino acid, vitamin (A, B, C, D, E and K) and 

macro mineral like nitrogen, oxygen, calcium, and selenium also micro mineral such as iron, 

magnesium and natrium essence (Anggadireja and Jana, 2009). Besides, Euchema cottonii has 

karagenan content that can be used in making jelly drink.  

Jelly drink is a soft drink that can be made by adding gelling agent such as jelly powder that is a 

foodstuff in the form of flour consists of hydrocolloid that forms gel or directly uses seaweed porridge. 

Soft drink is fresh drink that generally contains or doesn’t contain of carbonate, sweeter, acid or flavour. 

According to Imersion (2010), compiler component of jelly drink consists of sugar 15-20%, karagenan 

0,6-0,9%, potassium citrate 0,2-0,35%, acid citrate 0,3-0,45% also the addition of colour essence and 

flavour fix to valid regulation. Jelly drink can be used to make the digestion running well because this 

product has fibber content so it can be categorized as functional drink, that is much interested at present 

because the better awareness of people about health. 

 

2. METHODOLOGY 

2.1 Time and Place  

This research was conducted on May – August 2014, placed on Processing Laboratory, Fishery 

Processing Technology (THP) and THP Quality System Test, Politeknik Perikanan Negeri Tual 

2.2 Devices and Ingredients 

The devices that used in making jelly drink are: analytic scales, measure glass, blender, orange 

distillation, knife, chopping board, washbasin, spatula, boiler pan and stove.  

The ingredients for making jelly drink  is a kind of E. cootonii dry seaweed which is bought on 

fisherman, refined sugar packaging, salt, vanilla and colour essence which is bought from Traditional 

market in Tual. 

The making of jelly drink begins with the making of seaweed porridge, then put into jelly drink with 

each treatment A(10%), B(20%), C(30%) and D(40%). Then, it continued with the level of favour and 

its nutrient content. 
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3.1 Experimental and Analysis Pattern 

The Pattern uses Completely Randomized design (RAL) with twice reply. Varian Analysis is done 

toward the data as the result of sensory, analysis of total sugar, vitamin C, pH and viscosities, by using 

Statistical Product and Service Solution (SPSS) version 16 on trusted level 95 %.  The result with value 

P < 0,05 stated real different. If there is real different treatment, continued with Duncan’s Multiple 

Range Test (DMRT). 

 

3. RESULTS 

3.1 The Level of Consumer Acceptance on Jelly Drink E. cottonii 

The experimental result on the level of consumer acceptance towards jelly drink that used E. cottonii 

can be seen on Figure 1. The highest value of appearance or colour is 4,2, value of texture or viscosities 

is 4,47, value of odour is 3,27 and value of taste is 4,2. The higher concentrate of seaweed porridge 

which is adding into jelly drink has real influenced toward the increasing on the value of consumer 

acceptance, in towards appearance, viscosities, odour and taste. This is assumed that much more 

seaweed that added, improving the viscosities towards jelly drink. Besides, perfect soaking and washing 

are able to produce clear seaweed porridge and has no odour which can improve the value of colour, 

texture, odour and taste. 
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The result of various examination on appearance/colour shows that treatment D is real different with 

treatment C (P>0,05) and very real different with treatment A and B, but treatment A and B is not real 

different and real different with treatment C. On texture treatment D real different with treatment C 

(P>0,05) and very real different with treatment A and B, but treatment A and B is not real different but 

real different with treatment C. On odour treatment D is not real different with treatment C (P<0,05) 

but real different with treatment A and B, and treatment A,B and C is not real different. On taste of 

treatment D real different with treatment C (P>0,05) and very real different with treatment A and B, 

but treatment A and B is not real different and real different with treatment C (Table 1).  
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Figure 1. The Level of Favor on panelist towards seaweed jelly drinks E. 

cottonii. A. Appearance.  B. Texture.  C. Odour.  D. Taste 
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Table 1.  The average values of jelly drink by using seaweed (E. cottonii) towards 

                                   Organoleptic test 

Organoleptic 

Test 

Treatment Mean Std. 

deviation 

Drink Maximum 

Appearance / 

Colour 

A 

B 

C 

D 

2,57c 

2,80c 

3,28b 

3,90a 

0,68 

0,52 

0,53 

0,47 

2,50 

2,75 

3,22 

3,20 

2,65 

2,87 

3,35 

4,20 

Texture A 

B 

C 

D 

2,50c 

2,70c 

3,35b 

4,13a 

0,48 

0,22 

0,91 

0,52 

2,45 

2,68 

3,25 

3,36 

2,55 

2,73 

3,45 

3,47 

Odour A 

B 

C 

D 

2,82b 

2,92b 

3,21ab 

3,53a 

0,34 

0,23 

0,10 

0,47 

2,52 

2,72 

3,12 

3,25 

3,20 

3,20 

3,32 

4,23 

Taste A 

B 

C 

D 

2,54c 

2,78c 

3,28b 

4,02a 

0,33 

0,53 

0,45 

0,43 

2,50 

2,70 

3,25 

3,37 

2,58 

2,82 

3,35 

4,27 
 

3.2 The Nutrient Content of Jelly Drink E. cottonii 
The Nutrient Content of jelly drink E. cottonii based on result of nutrysurvey 2007 (Table 2). 

 

Table 2. The Nutrient Content of Jelly Drink E. cottonii 

Content 
Treatment 

A B C D 

Energy (kkal) 

Protein (g) 

Fat (g) 

Carbohydrate (g) 

Calcium (mg) 

Iron (mg) 

Vitamin A (µg) 

Vitamin B1 (mg) 

Vitamin B2 (mg) 

Vitamin B12 

(µg) 

Vitamin C (mg) 

Vitamin K (µg) 

Niacin (mg) 

Phosphor (mg) 

Zink (mg) 

Folat (µg) 

119,7 

   0,6 

   0 

 30,2 

  7,3 

  0,3 

  6,7 

  0 

  0 

  2 

  0,1 

 30  

  0,1 

  1,7 

  0,1 

 18 

123,4 

   1,2 

   0,1 

 30,4 

 14,3 

  0,5 

13,4 

  0 

  0,1 

  4 

  0,2 

 60 

   0,2 

   2,8 

   0,2 

  36 

127,1 

   1,8 

   0,1 

 30,6 

 21,3 

  0,7 

20,1 

  0,1 

  0,1 

  6 

  0,3  

 90 

   0,4 

   3,9 

   0,3 

  54 

130,7 

    2,4 

    0,2 

  30,8   

   38,3 

     0,9 

  26,8 

    0,1 

    0,1 

    8 

    0,4 

120 

    0,5 

    5 

    0,4 

  72 

 

Jelly drink which produced is containing a number of nutrient value both macro and micro nutrient that 

comes from seaweed (Anggadireja and Jana, 2009). Total calories in a (1) litter of jelly drink improves 

as well as the increasing of seaweed; the great of calorie content comes from refined sugar (Winarno, 

2010).  The content of protein and other nutrient component improves as well as the increasing of 

seaweed.  
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4. CONCLUSSION 

The level of consumer favour on seaweed jelly drink E. cottonii are on treatment D that is adding 

seaweed porridge 40%, with total calorie about 130,7 kkal and content of protein is about 2,4 gram 

where the whole nutrient contents of treatment D is higher than treatment A, B and C. It is needed to 

adding natural colour essence and flavour also packaging and timing of saving product. 
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ABSTRACT 
In selecting the products to be purchased, consumers of fisheries products always make a variety of reasons before 

making a decision like comparing a cheaper price between one type of fish with the others, benefit, seller’s service, 

and the condition of the fish which is offered (fresh), while on the other side the seller of anchovies does not know 

distinctly the description of consumer who are interested on buying anchovies in Southeast Maluku. The purpose 

of this research is: Analyze consumer profile in making purchase decision of anchovy in Southeast Maluku. The 

analysis which is used to analyze the data is descriptive analysis. Descriptive analysis is used to obtain the 

description of consumer's profile as a anchovy product’s consumer. A description of the customer profile needs 

to be presented so that socio-economic conditions of consumers can be seen distinctly. The research result shows 

that anchovy are less interested by the people, it can be seen by the people who are still hesitate when asked about 

whether keep choosing anchovies when compared with other fish are about 35.7%, such as mackerel, even there 

are consumers who do not interest at all on anchovy are about 25.7%, but only when other fish are hard to find in 

the market. It also supported by the consumption intensity of anchovy in a week is still relatively low that is only 

about 44.3%, with the willingness of consumers to buy anchovy as the main priority only 24.4%. 

Keywords: Profile, Consumer, Anchovy, Purchasing 

1. INTRODUCTION 

Consumer behavior is the process whereby a person organize and interpret the impressions of the senses 

in order to provide meaning in their environment (Robbins, 1998). This consumer behavior is very 

important to be studied because consumer behavior base on their perception of what is real and unreal 

itself. According to Shiffman and Kanuk (1997), consumer behavior on something derives from the 

interaction between two factors: 1). Stimulus factors, which are physically characteristics such as size, 

weight, color or shape. Appearance of a good product both of package and characteristic will be able to 

create a stimulus to the human senses, so that able to create a perception due to the products which is 

seen. 2). Individual factors, which include the process inside which is not only on the senses but also 

on the similar experience process and the main motivation and expectation of the individual itself. 

In selecting the products to be purchased, consumers of fisheries products always make a variety of 

reasons before making a decision like comparing a cheaper price between one type of fish with the 

others, benefit, seller’s service, and the condition of the fish which is offered (fresh), while on the other 

side the seller of anchovies does not know distinctly the description of 

Observing on the importance of consumer’s influence in making purchase decisions of anchovy, 

therefore the anchovy traders need to obtain and collect as much information as possible about 

consumers who make purchases on fishery products. This aims to know the factors that influence 

consumers in making purchase decisions.  

Besides consumers, producers or traders are required to always innovatie and creative in distinguish 

their products with the products offered by competitors (Kotler, 1997). So that producers must be able 

to identify who’s the main consumer and who’s the main competitors and how the bargaining position 

of products on the market. 

Problems in this study can be formulated as follows: anchovy trader has not distinctly known the 

description of consumers who are interested in buying fish in Southeast Maluku. The purpose of this 

research is: Analyze consumer profile in making purchase decision of anchovy in Southeast Maluku. A 

description of the consumer profile needs to be presented so that socio-economic conditions of 

consumers can be seen distinctly. 

Based on those explanation, it is very important to conduct an analysis of anchovy‘s consumer profiles 

in Southeast Maluku. 
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2. METHODOLOGY 

2.1. Time and Place of Research 

This research was conducted in the Fish Market Langgur Southeast Maluku and its surroundings. The 

site selection is done purposively based on the place is the location of anchovy purchase with most 

consumers. The research was carried out during 4 months started from February - May 2015. 

2.2. Method of Gathering Data 

In gathering data for this research is through surveys using questionnaires directly to anchovy 

consumers in Langgur Market and consumer’s houses. Respondents of this research are the consumers 

who bought anchovies. The sample gathering method use Accidental Sampling (haphazard or 

Convenience Sampling) with 200 people for sample. This method is used to simplify the 

implementation of survey, due to the limited of time, cost and effort. In this method it is not necessary 

to determine those who must be surveyed, but to visit consumers who are buying anchovy in Langgur 

Market and people's houses so that the risk of refraction in gathering sample is expected to be minimized 

and the conclusions can be represented the population that is observed (Nasution, 2003).  

Data which is needed in this research can be categorized in two, that are: secondary data and primer 

data. To obtain those both data accurately, so the technique of gathering data are: 

1. Observation. In this technique, the data is gathered by directly observing the object of research 

and recording systematically the related symptoms. 

2. Library Research. It is a technique to gather the data by library research / reference and reports 

from related agencies. 

3. Interview. In this technique, the data is gathered by asking questions directly to the respondent 

based on the questionnaires.  

The data which is gathered will be scored using likert scale. Likert scale relates with the questions of 

someone’s attitude towards something for example, agree-disagree, happy-unhappy, and well-unwell. 

Respondents are asked to fill the satements in ordinal scale on verbal form in certain numbers. 

2.3. Data Analysis 

Validities and Reliabilities Test, Validities is derived from the word validity which means the 

instrument is used to measure what should be measured (Sugiyono, 2008). A scale is said to be valid 

when the scale is used to what should be measured. So in this study use the product moment correlation 

of Pearson, that is: 

𝑟𝑥𝑦 =  
𝑁 ∑ 𝑥𝑦 − (∑ 𝑥)(∑ 𝑦)

√𝑁 ∑ 𝑥2 −  (∑ 𝑥2) (𝑁 ∑ 𝑦2 −  (∑ 𝑦2)
 

Where : 

X = Specific numbers questions 

Y = Total score 

N = Number of respondent 

With a significant level of 5%, if r ≥ r results table then the question is said to be a valid measurement 

results. Reliabilities pointed to the consistency and stability of the results of a certain measurement 

scale, reliabilities concentrate on the problem of measurement accuracy and the result (Sarwono, 2006). 

That Is: 

𝑅𝑛 =  
𝑘

𝑘 − 1
1 −  

∑ 𝜎𝑏2

𝜎2
 

Description: 

Rn = Relative instrument 

K = Number of questions 

∑ 𝜎𝑏2 = Numbers of Variance 

𝜎𝑏2 = Total Variance 

 

If r Alpha is positive bigger than r table. Thus, the questions to be asked are reliable to measure the 

reliabilities of the people perception of the anchovy product. The analysis which is used to analyze the 

data is descriptive analysis. Descriptive analysis is used to obtain the description of consumer's profile 

as a anchovy product’s consumer. A description of the customer profile needs to be presented so that 

socio-economic conditions of consumers can be seen distinctly.  
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3. RESULTS 

3.1. Validity and Reliability Test 

Before doing the research, the test is carried out to the questionnaire as research instrument whether it 

is valid and reliable to describe the behavior of consumers in buying anchovy. Where the total 

respondents who used as many as 70. According to Sugiyono (2008), in terms of distinguishing between 

research results are valid and reliable, the valid research results there are similarities between the data 

collected by the data that is actually happening on the object that observed, while the reliable research 

results if there are similarities of data in different time, for instance, if an object colored red then today 

or tomorrow remains red. 

a) Validity Test 

The technique which is used to test the validity is by analyzing items, where each value on each of the 

question for one variable use a Corrected Item-Total Correlation or usually called with r count where r 

count must be greater than r table. The value of r for trust level of 95% or 5% significance (α = 0.05) 

can be searched based on the number of respondents or N, for n = 70, then the degree of independent 

n-k = 70-2 = 68. The value of r-table at dk = 68 and α = 0.05 is 0.235 (in table r). If the r-count is greater 

than r-table (r-count> 0.235) for all items of questions then the data is valid and that data can be used 

in further analyzes. If there are statement items that are not valid then the statement item will not be 

used in further analyzes. 

Table 1. Results of Test Validity Consumer Profile Questionnaire 

NO DESCRIPTION 
Validitas (α = 0,05) 

r-count r-table Description 

1 Ever consuming anchovy 0,5029 0,235 Valid 

2 In one week more than once, consuming anchovy 0,5200 0,235 Valid 

3 In one month more than once, consuming anchovy 0,3681 0,235 Valid 

4 Not every month consuming anchovy (sometimes) 0,1078 0,235 Invalid 

5 Often buy anchovy at the Fish Market 0,3366 0,235 Valid 

6 Often buy anchovy at the fish travelling traders 0,1082 0,235 Invalid 

7 Consuming anchovy only when another fish are hard to find 

on the market 

-0,1042 0,235 Invalid 

8 Anchovy becomes main priority, in buying fish 0,4781 0,235 Valid 

9 Anchovy prices are still very reasonable and affordable 0,1655 0,235 Invalid 

10 Anchovy current price is expensive -0,0878 0,235 Invalid 

11 Anchovy price is more expensive when it compared to the 

price of other fish sold in the Market 

0,2470 0,235 Valid 

12 Anchovy price is naturally sold at high prices, due to its 

nutrition 

0,2960 0,235 Valid 

13 Anchovy traders ever give discounts when buying fish 0,5598 0,235 Valid 

14 Anchovy easily obtained 0,4318 0,235 Valid 

15 Anchovy is more attracted than other fish 0,5516 0,235 Valid 

16 If there are mackerel and anchovy, whether they still choose 

anchovy 

0,4393 0,235 Valid 

17 Ever invite others to consume fish 0,3859 0,235 Valid 

18 Anchovy has a characteristic flavors 0,4823 0,235 Valid 

19 

20 

Anchovy traders are friendly and politely in serving buyers 

Anchovy has good nutritional value for consumption 

0,4902 0,235 Valid 

  0,2304 0,235 Invalid 

 

Based on the validity test table above, then from 20 items statement which is given, 14 (fourteen) 

statement item is valid and can be continued on further analysis, while the 6 (six) of them are not valid 

and will not be used in advance analysis. 

b) Reliability Test 

Reliability test was conducted to determine the extent to which the level of reliability of data obtained 

for the study. In conducting the reliability test can be used Cronbach Alpha technique, in which a 

research instrument said to be reliable (reliable) if someone answers of respondents to the question 

consistent or stable over time. 
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Table 2. Reliability Test Results 

 Odd Even 

Odd 1  

Even 0,422381 1 

 

From the data which is seen r Alpha is positive about 0.422381 and greater than r table (0235). 

Therefore, the question items are reliable for measuring reliability in the consumer's decision to buy 

fish. 

3.2. Consumer profile description 

The object of this study is people who live in Langgur and its surounding with ever consuming fish and 

consumers who buy fish in the Langgur market, Southeast Maluku, the total of respondents  are 200 

people. Here is an overview of selected consumer profiles. Respondents are classified by group of age, 

sex, occupation, family status, education and number of family members. 

The description of the consumer by group of age can be seen on the following table: 

Table 3. Profile of Respondents by Group of age 

Total 

Respondents 

Percentage group of age (Year) 

< 20 20 – 30 31 – 40 > 40 Total 

200 4,29% 35,71% 28,57% 31,43% 100% 

 

Based on the table above, it can be seen the more dominant age group were respondents in this study is 

the group of age 20-30 years and group of age 40 years and above, where group of age 20 -30 years as 

much as 35.71% and group of age above 40 years is about 31 , 43%.. 

Table 4. Profile Respondents Based on Sex 

Total 

Respondents 

Percentage of Sex 

Male Female Total 

200 18,57% 81,43% 100% 

 

Based on the above table it can be seen most respondents in this study were female with 81.43% and 

male as much as 18.57%, this represents when gathering data women are more interviewed, this was 

due to data collection is more focused on people’s houses and the fish market, with generally more often 

work at home and shop the fish in the market are housewife, so that it can be concluded that whose 

eating more anchovy are female consumers. 

Table 5. Profile of Respondents by Profession 
Total 

Respondents 

Percentage Profession 

Government 

Officer/Soldier

/ Police 

Private 

employee 

Entrepreneur Labo

r 

Student Housewife Unemployed Total 

200 12,86% 5,71% 15,71% 0% 5,71% 50% 10% 100% 

 

Based on the above table the most of respondents in this research are housewives (50%), this is because 

when gathering the data, majority which is lived in the house is housewife and when gathering data in 

Langgur market, also dominated by housewife. This also applies equal to the profile status in the family 

consumers, which is in this study is dominated by housewives, see table 6. 

Table 6. Profile of Respondents by Status in the Family 

Total Respondent Percentage of Status in Family 

Lead of 

Family 

Housewife Children Others Total 

200 15,71% 61,43% 18,57% 4,29% 100% 
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Table 7. Profile of Respondents by Education 

Total 

Respondent 

Percentage of Education 

Kinderg

arten 

Eleme

ntary 

School 

Junior 

High 

Scholl 

Senior 

High 

School 

Diploma/B

achelor 

Master/

Phd 

Others Total 

200 0% 2,9% 18,6% 51,4% 27,1% 0% 0% 100% 

 

By seeing the table above it can be concluded that, the majority of respondents education are SMU / 

SMK 51.4% , then in the second stage is diploma and bachelor about 27.1%. While the number of 

family members with an average of 5 (five) people in each household, see table 7 

Table 8. Consumer Behavior in consuming fish 

NO STATEMENT 
CATEGORY (%) 

TS R S SS 

1 Ever consuming anchovy 2,9 1,4 30,0 65,7 

2 In one week more than once, consuming anchovy 24,3 31,4 31,4 12,9 

3 In one month more than once, consuming anchovy 8,6 32,9 40,0 18,6 

4 Often buy anchovy at the Fish Market 4,3 12,9 41,4 41,4 

5 Anchovy becomes main priority, in buying fish 31,4 44,3 17,2 7,2 

6 Anchovy price is more expensive when it compared to 

the price of other fish sold in the Market 

88,6 10,0 0,0 1,4 

7 Anchovy price is naturally sold at high prices, due to 

its nutrition 

42,9 40,0 10,0 7,2 

8 Anchovy traders ever give discounts when buying fish 4,3 12,9 41,4 41,4 

9 Anchovy easily obtained 7,1 10,0 41,4 41,4 

10 Anchovy is more attracted than other fish 25,7 35,7 15,7 22,9 

11 If there are mackerel and anchovy, whether they still 

choose anchovy 

48,6 24,3 4,3 22,9 

12 Ever invite others to consume fish 24,3 12,9 40,0 22,9 

13 Anchovy has a characteristic flavors 0,0 8,6 44,3 45,7 

14 Anchovy traders are friendly and politely in serving 

buyers 

2,9 12,9 35,7 48,6 

Description: TS: Disagree; R: Hesitate / Neutral; S: Agree; SS: Strongly Agree 

Based on the table above, anchovy is very easily obtained either by going to the market or to wait for 

the fish sellers around visiting people's homes. The majority of respondents had consumed anchovy 

although there has never been consumed about 2.9% of the total respondent data were gathered. 

Generally, people buy fish in the market, this was due in the markets they can choose more type of fish 

than travelling traders and higher discount of anchovy by the seller which is amount 82.8%, so many 

people who feel the price of fish is not expensive and it is naturally sold at the current price (Rp. 10,000 

/ kg). Only the intensity of consumption of anchovy in a week is still relatively low which is only about 

44.3%, this is also supported by the purchasing behavior of anchovy as a the main priority which is only 

about 24.4%. Anchovy are less interested by the people, it can be seen by the people who are still 

hesitate when asked about whether keep choosing anchovies when compared with other fish are about 

35.7%, such as mackerel (it is called “lema” in local language), even there are consumers who do not 

interest at all on anchovy are about 25.7%, but only when other fish are hard to find in the market.  

4. CONCLUSIONS 

The research result describes, the majority respondents are educated as SMU / SMK 51.4%, then in the 

second stage is diploma and bachelor about 27.1%. While the average number of family members about 

5 (five) people in each household. Respondents are more dominant by women with the status of women 

as housewives; it is because the housewife has bigger role in household consumption. Anchovy are less 

interested by the people, it can be seen by the people who are still hesitate when asked about whether 

keep choosing anchovies when compared with other fish are about 35.7%, such as mackerel, even there 

are consumers who do not interest at all on anchovy are about 25.7%, but only when other fish are hard 

to find in the market. It also supported by the intensity of willingness in a week is still relatively low 

that only about 44.3%, with the willingness of consumers to buy anchovy as the main priority which is 

only 24.4%. 



Proceedings of The 1st International Conference on Applied Marine Science and Fisheries Technology (MSFT) 

August 18-21, 2015 - Langgur, Kei Islands, Indonesia  

ISBN 978-602-14894-1-3   | 163  
 

LITERATURE CITED 
[1] Robbins, S. P, 1998, Perilaku Organisasi, Translated by Handayana Pujaatmaka, Jakarta: PT. 

Pranhallindo 

[2] Jonathan, Sarwono. (2006). Metode Penelitian Kuantitatif dan Kualitatif.  PT. Graha Ilmu. Yogyakarta 

[3] Kotler, P. (1997). Manajemen Pemasaran (Terjemahan) Jilid I. Jakarta. PT. Prehallindo. 

[4] Nasution, S. (2003). Metode Research (Penelitian Ilmiah). First Edition. Bumi Aksara. Jakarta 

[5] Sugiyono, (2008). Metode Penelitian Bisnis. Publisher Alfabeta, Bandung 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Proceedings of The 1st International Conference on Applied Marine Science and Fisheries Technology (MSFT) 

August 18-21, 2015 - Langgur, Kei Islands, Indonesia  

ISBN 978-602-14894-1-3   | 164  
 

THE ENVIRONMENTAL MANAGEMENT  PHILOSOPHY OF INDIGENOUS 

PEOPLES  IN COASTAL MARINE AREA IN MALUKU 

Revency Vania Rugebregt 

Law Facultty, Pattimura University 

Correspondent Email: revency_rugebergt@yahoo.com 

 
ABSTRACT  

Local wisdom of indigenous peoples in natural resource management contains the values of kindness and wisdom. 

Customary law community identifies  themself as an integrated part of the universe in relation interrelated, 

dependent, and influence each other. The most important is to create a relationship that is harmonious, and 

balanced, so as to create harmony between man and his environment. The problems of natural resource 

management is a reciprocal relationship between man and his environment. The nature of the indigenous peoples 

religious life tends magical show visible irrational because it is sometimes considered a mystical, but its activities 

do not damage the environment but instead maintain and preserve the environment so that there is a balance. 

Environmental wisdom of indigenous peoples are essentially stems from the system and religious values espoused 

in the community. The eessence contained therein is to give guidance to people to behave in harmony and in tune 

with the rhythm of the universe, so as to create a balance between the human relationships with the natural 

environment. But with the development of globalization and development demands that only the pursuit of 

economic interests, many exploration activities that the government did,  not negate and ignore the negative 

impacts and rid society and indigenous culture in natural resource management. Finally the environmental crisis 

occurs, so that nature also seemed reluctant to make friends with humans. Government policy in various regulatory 

although there were sympathetic to the environment but tends to be eliminated by implementing authorities. A 

new concept of environmental management  is green constitution that may have touted so heavily in environmental 

awareness and total liability become part of every citizen. 

Keywords: Local knowledge, environment, and environmental regulation 

 
1. INTRODUCTION 

Indonesia is an island in which the marine area extends over 360 million hectare, almost twice the land 

area of the country. Consists of about 17.500 island with an area of sea of about 5,8 million km and 

stretches along line of 81.000 km. Most of the island are small island bestowed with abundant natural 

resources and environmental services offering huge potentials for economic development. The marine 

environment-including the oceans and all seas and adjacent coastal can support system and a positive 

asset that presents opportunities for sustainable development. The coastal area contains diverse and 

productive habitats important for human settlement, development and local subsistence, and also are 

vital for many local communities. In this paper, the term of “local communities or indigenous people” 

refers to what has been term as “masyarakat adat” , i.e. community based on traditional/customary 

laws. Here inafter, the paper will use the term “adat community” to specifically refer to  indigenous 

people in Indonesia.  

Indonesia has many adat community which have existed long before Indonesia’s independence.  This 

indigenous people have had control over coastal and marine areas, and have managed natural resources 

according to their cultural traditions, since time immemorial. In Maluku, one of some archipelgic 

province in Indonesia, there are groups of indigenous people or customary law community which 

generally still respect and implement their customary law, especially in management of marine and 

coastal resources.  The customary laws has, for instance, provides guidance to the communities on how 

to use natural resources wisely and how to ensure the sustainable use of the resources. For decades, 

marine and coastal areas and their potential were rather ignored, because the orientation of development 

in Indonesia always put emphasis on the development of  big island, especially Java. After the reform 

era, since 1998, the management of marine and coastal areas has started to be developed quite seriously. 

Unfortunately, the government’s attention’s was not accompanied by a bottom-up approach that 

involves a population or community living in marine and coastal area. Various policies from both the 

central and local government have marginalized people who have rights over the areas. Not only 

marginalized local community, but also many of the policy from the government cause the global 

climate change. Give permission to companies to exploit the forest, building permits, permits to 

exploitation and management of coastal and marine areas it is the impact of the environmental crisis 

that occurred at this time, resulting in natural disasters everywhere. Floods, landslides, sea level rise, 
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precipitation is also an environmental crisis occurs. This Environmental damage is also caused by policy 

makers who are not observant and aware of the environment. Damage on natural resources has the 

potential to severely affect communities that are highly depend on the resources. In this regard, coastal 

communities, which heavily depend on coastal and marine to support their life, will suffer significant 

losses if this area damage.  

This article is aimed to answer the questions of to what extent Local wisdom and the environmental 

management of indigenous people can play in ensuring sustainable management of natural resources at 

coastal marine areas. 

 

2. The Environmental Management  Philosophy Of Indigenous Peoples In Maluku  
The largest portion of Indonesia’s territory beside consists of the marine area, also have a large number 

of adat communities occupy some of Indonesia’s coastal areas. These communities have traditionally 

controlled coastal and marine areas according to customary-based sea tenures referred to hak adat 

kelautan. The real control over coastal and marine areas by these communities is closely related to the 

relationship between the communities and the areas and resources within, which has been inherited 

from the communities’ ancestors. The areas under the control of the adat communities are characterized 

by the distinct authorities of the communities. 

Through the interaction and adaptation taking place for a very long time, customary costal and marine 

communities have created and developed values, patterns of life, institutions, and laws reflecting the 

harmony with the conditions and availibilty of natural resources. 

In Maluku, related to value, belief and pattern of life of sustainable environment, there is philosophy of 

a structure of the indigenous people in Maluku.  Before the arrival of the Dutch in Maluku, the structure 

of indigeneous people has been known for two large groups, namely the so-called (a) ULI SIWA and 

(b) ULI LIMA. While the  composition of the community based on GENEOLOGIS-TERRITORIAL. 

Generally the settlement of a luma tau called uku which includes aman or hena and led by an upu. Uku 

or also called kampung which is close to each other to form an alliance called  uli, although that uli has 

the lowest kind, but has a more tangible societal functions. The type of this Uli is led by an upu latu 

and assisted by kepala soa (leader of luma tau), kapitan (war commander). Negeri or Village  classified  

uli siwa as well as uli lima have similarities in certain customs and upholds the ties of brotherhood. The 

use of the term for village or negeri comes from the Dutch, namely negorij (negeri). This  negeri is led 

by a person who holds and called latu which by the dutch  replaced with a raja, patti or orang kaya. 

In all the activities of indigenous peoples in Maluku still maintain their traditional  which has been 

handed down for generations. They assume that the customs handed down by ancestors who established 

alliances customary land (aman, hena,) and they hope that customs can be run as a sole lifeline. Negeri 

then be used as a custom union itself, which is a social group that is bounded by a common attachment 

and in a certain sense, can stand alone. The obligation of  “anak  negeri”  for example follow on adat 

rules, is fundamental and principal, especially who are still alive in the “Negeri” (villages)  of the Lease 

and Ceram 

As a negeri adat, each negeri has a special building called "Baileo" ie, as a meeting place of all the 

elements in the indigenous communities. Baileo also serve as "micro-cosmos", ie as a meeting place 

for the indigeneous communites. Can also be used as a place of worship customs, where every activity 

or traditional ceremonies performed on the "Baileo", because it is in some negeri there are special 

positions in the Baileo. 

Traditional knowledge systems (original) is still felt in indigenous communities in Maluku until now, 

where attachment to natural ecosystems remains a part in public life. This is evident from the shape 

and activity behaviors tillage still using traditional technology. That nature of Maluku community is 

"cosmic", ie everything becomes a unity. Man in the cosmic sense is a part of nature, and not be 

separated from his field. There is no separation between this world and the unseen world was born, so 

it is necessary to balance. Similarly, there is no separation between humans and other beings. 

Indigenous peoples in Maluku is looking at customary law as the rules that have been given by the 

lord of the sky (upu lanito), lord of the earth (ina ume) or the limits that have been set by protective 

spirit of negeri (nitu aman). Therefore any disturbance to the balance above of the constitutes  a 

violation of the law and the legal officer shall take the measures necessary. 

There are a lot of local knowledge of indigenous people in Maluku, which is still maintained and 

preserved and still in use in natural resource management that would not damage the environment. With 
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a philosophy that considers their nature is part of their lives so that there should be a balance in its 

management. Management of natural resources in the sea, for example. Laut (sea) or Lau to the 

community in the province of North Maluku is a place to continue their lives. Sea is a gift from the 

almighty with all its contents. Sea for the local community is a wide range of life outcomes that need to 

be maintained, as it will prolong their life. Society still adhere to the message of their ancestors that the 

sea must be maintained. According to popular opinion, the sea is like a woman, so should be treated 

well and and soft, because if treated roughly and carelessly, then the sea will rage and disastrous. 

Sea is also seen as a good means of communication because it can connect the island with the island. 

Sea is also regarded as a sacred place, so to go down to sea in activities to earn a living they have to 

carry out the ceremony held waning "lalohi" ask God to bring abundant results. Local people also 

assume that among those with  fish have a close relationship, such as tuna, in their view, tuna is coming 

from a woman, so that when tuna fishing must be done properly (ie to be courted like seduce a woman), 

because if not done it  according to their beliefs, the fish will get away from them. From  rhyme or  dola 

Bololo communities in North Maluku province boasts views of the public about the sea. such as: 

 

 “Yau fomatai pasi moro-moro fo naku ise”  

Which has meaning: 

Yau fo matai pasi:    the sea is the place where we live 

Moro-moro fo naku pasi:   lets we keep together  

 

“Kangela fo hisa ngolo kore sebao magina” 

Which has meaning: 

Kangela fo hisa ngolo:   although it difficult the sea Should we keep. 

Kore sebao angina:  winds and currents had charge, a job must be carefully 

designed. 

 

For the community of indigenous people in Central Maluku, were hereditary implementation of the 

provisions to protect petuanan laut between magical balance in the environment continues to be lived, 

even though they do not know the exact reasons of the rules on which they run. They are seen more as 

a rule given by Upu Lanito (lord of the sky),  Ina Ume (lord of the earth) or the limits that have been 

set by Nitu aman (village Guardian spirit ) and Nitu Upu (guardian spirit of the family). To maintain a 

balance between human and natural resources in this case marine and coastal natural resources in 

Central Maluku Maluku province, known local wisdom in the management of marine and coastal 

natural resources in the form of provisions containing prohibitions to take and manage marine and 

coastal natural resources during the period certain time called sasi.  

This is a system of customary-based management and utilization of natural resources still recognized 

and respected in many areas in Maluku. Some ethnic groups in Maluku employ different terms for Sasi. 

For example, the ethnic group of Kei Besar employs the term Yot, whereas the Kei Kecil ethnic group 

uses the term Yutut to refer to Sasi. The practice of the Sasi is believed to begin in the fourteenth century. 

Although the Sasi is a set of traditional rules of conduct in general, some people usually consider the 

Sasi as rules to conserve natural resources. The Sasi can also be interpreted as a traditional institution, 

which not only regulates the use of natural resources, but also reflects a traditional understanding on 

the relationship between humans, natural environment, gods, ancestors, and spirits. The Sasi contains 

rules related to the management of land, sea, and the natural resources. 

In general, the Sasi throughout the Maluku Islands has a similar mechanism, namely ‘buka sasi’ 

(literally means the opening of the sasi period) and ‘tutup sasi’ (literally means closing of the sasi 

period). The tutup Sasi is a declaration of prohibition, indicating that beginning from the moment of 

declaration no one is allowed to take natural resources freely. The announcement of tutup sasi is carried 

out by the Kewang and generally is preceded by a traditional ceremony called the ‘panas sasi’ (literally 

means ‘hot sasi’). Violation of the declaration will be punished with sanctions in accordance with 

customary law. The buka sasi is an announcement indicating the end of the prohibition period. The 

buka sasi is also preceeded by the panas sasi ceremony. During the buka sasi period, the members of 

communities are allowed to utilize the common resources pursuant to their needs. The duration of the 

buka sasi and the tutup sasi depends on the condition of natural resources and the discretion of the 

kewang. 
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Research in villages in the Ambon and Lease islands, however, reveals a high level of environmental 

destruction in marine areas controlled by the adat communities. The destruction results from various 

activities, including the use of explosives and potassium in fishing, the destruction of coral reef, and the 

exploitation of sand and gravel. One factor causing this destruction is the ineffectiveness of kewang in 

these islands. This means that the effectiveness implementation of local wisdom and institutions, such 

as kewang and sasi, needs to be revitalized and improved so as to enable such institutions to manage 

the environment sustainably. In this regard, Ruhulessin argues that sasi serves as custom-based 

institution that might closely correspond to the protection of the environment, while the kewang serves 

to monitor and enforce rules set up in the sasi.  

 

3. Indigenous People Customary and Government Policy in Natural Resource Management  

Culture refers to the system of values, beliefs, and ideas that social groups make use of in experiencing 

the world in mutually meaningful ways. Management of environmental for sustainability  it is the 

concept from indigenous people customary. The role of customary and its institutions in natural resource 

management in Indonesia related  to coastal and marine ecosystem, such as sasi  according to Lucky 

Adrianto, pointed that all components of fisheries management, perhaps in unwritten form, could be 

observer in the practices of costumary management systems studied : for example, the boundries of the 

resource are clearly demarcated ; right holders are clearly identified ; rules for regulating resource use 

; system for monitoring use; and for sanctioning of violations are in place ; and there is a fisheries 

management authority (vested in the customary institution and its chief). Even, the conlficts between 

custom and constitution are examined more closely here, in Indonesia, the future of indigenous values, 

than to suggest what responses we might take to influence that future to  create a world that has room 

for other ways of seeing, thinking, and ‘valuing’.  

Natural resources, including marine natural resources, are the assets of the national economy, which 

shall be managed pursuant to the Article 33 paragraph (3) of the 1945 Constitution, stating that ‘Bumi 

dan air dan kekayaan alam yang terkandung di dalamnya dikuasai oleh negara dan dipergunakan untuk 

sebesar-besarnya kemakmuran rakyat’(The land, the waters and the natural resources within shall be 

under the powers of the State and shall be used to the greatest benefit of the people)’. So, according to 

Hatta, one of the founding fathers of Indonesia, the phrase ‘dikuasasi oleh negara’ (controlled by the 

State) does not mean that the State itself functions as an entrepreneur. Instead, the phrase should refer 

to the State’s authority to formulate economic regulations related to natural resources, and at the same 

time to prevent the exploitation of certain parts of society by the capital owners. In principle, the control 

of the State is the authority of the State to manage natural resources for the greatest benefits of the 

people, executed by establishing laws that protect the rights of the people. In establishing such laws, 

one important aspect is the recognition of the adat (customary law) community, and their community-

based rights. In this regard, Darmansyah praises the enactment of the Regional Government Act of 1999 

because the act promotes regional autonomy and decentralization. Under the concept of regional 

autonomy, decentralized authorities should be based on pluralism of the regions so as to lead not only 

to the formation of autonomous provinces or regencies/cities, but also to the recognition of customary 

law community as the genuine autonomous region. Certainly, each customary law community has its 

own autonomous structures, functions, and authorities. Regional autonomy and the recognition of 

indigenous people should certainly affect the authorities in the management of marine and coastal areas. 

In this regard, the authorities should be vested not only in the central, provincial, or local governments, 

but also in the customary law community. 

In reality, however, the implementation of various laws and regulations related to coastal and marine 

management is often in conflict with customary law that also regulates the management and utilization 

of natural resources in coastal areas and the sea. This conflict occurs despite the adat communities and 

their embedded rights have been constitutionally recognized in the Article 18B paragraph (2) of the 

Constitution, which states that ‘Negara mengakui dan menghormati kesatuan-kesatuan masyarakat 

hukum adat beserta hak-hak tradisonalnya sepanjang masih hidup dan sesuai dengan perkembangan 

masyarakat dan prinsip Negara Kesatuan Republik Indonesia, yang diatur dalam undang-undang’.( 

The State recognizes and respects traditional communities along with their traditional customary rights 

as long as these remain in existence and are in accordance with the societal development and the 

principles of the Unitary State of the Republic of Indonesia, and shall be regulated by law)’. 
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Political reform before 1998, one could hardly find legislation that assigned authorities to the local 

government to formulate policies on natural resources management according to local characteristics. 

Apparently, this situation is in contrast with the Indonesian Constitution, which has established a clear 

guarantee for the protection of indigenous people’s rights. Article 18 of the Constitution (before 

amandement) state: “ Pembagian daerah Indonesia atas daerah besar dan kecil dengan bentuk 

Undang-undang, dengan memandang dan mengingat dasar permusyawaratan dalam sistem 

pemerintahan negara, dan hak asal-usul dalam daerah-daerah yang bersifat istimewa” ( the division 

of Indonesia’s territory into large and small regions is established through acts, taking into account the 

basis deliberation in the govrnmental system and the genealogical rights of special region). The 

elucidation of the article  states that”…..dalam teritori negara Indonesia terdapat kurang lebih 250 

zelfbesturende landscappen dan olksgammenschappen seperti Desa di Jawa dan Bali, Nagari di 

Minangkabau, Dusun dan Marga di Palembang dan sebagainya. Daerah-daerah ini mempunyai 

susunan asli dan oleh karena itu dapat dianggap sebagai daerah yang bersifat istimewa. (in the territory 

of Indonesia there are approximately 250 zelfbesturende landscappen and olksgammenschappen, such 

as desa in Java and Bali, nagari in Minangkabau, dusun and Marga in Palembang, and so on. Those 

regions have the original structures, and therefore can be considered as regions with special 

characteristic.  

The evolution from centralization to decentralization was re-started during the Reform Era, with the 

enactment by Law (UU) Number 22/ 1999 (the Local Autonomy Law), which was revised with law 

Number 32/2004. The chance has been opened for a shift in the fisheries governance system, a shift of 

regime from a top-down to a bottom-up approach, which encourages more participation of the 

communities through the revitalization of community-based management system. The management 

system has to consider local custom, local customary practices as well as community involvement.   

Such as sasi, and  kewang as  law enforcement of sasi rules, this tradition continues to thrive and survive 

in protecting the environment. Change of government  system and the enactment a variety of products  

with regard to natural resources, both on land and at sea, does not alter the structure, the duties and 

authority of kewang. Kewang remained consistent implementing measures to protect natural resources, 

although the state constitution does not agree with it. Example case, when the problem occurred in 1997 

between the  kewang Haruku village, which representing  people at Haruku Village  against  PT. Aneka 

Tambang when they have permission from central government to  exploitation gold resources in the 

petuanan Haruku village. On the persistence kewang fight rejection  the activity of  PT. Aneka Tambang 

at the regional, national and international levels, then at the end PT. Aneka Tambang out of the petuanan 

Haruku village. Another case story, In 2007 when one of the Consultants Company who received 

permission from the central government and local government conduct a study of sources - geothermal 

resources in the petuanan  Haruku village. Rejection by the  kewang Haruku village published and 

advocated at the local and central government, have an impact on the cessation of the study. Not because 

the Kewang refused exploitation and research, but the activity is done without good planning and not 

environmentally and damaging places around the location of the activities.  

The need for protection the environmental also of marine and coastal areas arises due the heavy 

pressures of exploitation. This pressure are the result of and accelerated rate of development, and 

expanding population and increasing dependence of people on marine and coastal resources.  Indonesia 

have to recognizes the role of the country in the global context, and therefore pays attention to 

supporting marine and coastal conservation and management to promote its economy, as well as to 

fulfill the needs of the large coastal population through sustainable use of natural resources. In this 

framework, the development should be able to consider various aspects, not only economic aspects but 

also social and cultural environment as a whole. All development which followed by increasingly 

degradation environmental  need to evaluate. The government should evaluate the failed policies with 

the various regulations and laws that have been issued, as well as political commitment in order to 

provide solutions to the existing environment and conflict.  Therefore, even though the law was there 

and the state has a moral responsibility to guarantee the right but there should be a strong determination 

of each individual in order to maintain the continuity of nature in order to be guaranteed for the life of 

the community, especially for indigenous people who are familiar with the culture in managing natural 

resources with wise as well as to minimize and correct the failed government policies, which should 

also be a solution to the political commitment to the internal conflict that occurred in the state, as said 

by Acheson that: ” although the state has a legal and moral responsibility to conserve rural commons ; 
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to guarantee livehood  rights of local communities by recognizing their customary rights to resources ; 

to adopt environment-friendly strategies to internalize externalities ; and to correct various form of 

market, institutional and policy failures, solutions are delayed for want of political commitments and 

internal conflict.  

This paper has shown that the adat communities in Maluku have their own wisdoms and cultures that 

are highly valuable for the protection of marine ecosystem and coastal areas. The practices of sasi and 

kewang in the adat communities in Maluku Islands, especially in Ambon and Lease Islands, represent 

a good example of an effective and sustainable management 

of natural resources. Without the existence of Kewang, which functions as a supervising institution, the 

destruction of forests, river, coastal areas and marine resources, will not be resolved. In many adat 

communities in the Maluku Province, there are various effective customary rules that regulate how and 

when the utilization of natural resources may take place. 

Accordingly, the integrated resource management and its sustainability are indeed the key words for a 

good resource management. For this purpose, the availability of necessary legal tools is indeed of 

paramount importance. The legal tools can give legitimacy to the existence, structure, 

powers and functions of traditional governance institutions, including the Kewang in the island of 

Ambon and the Lease Islands as a collective management of the preservation of coastal environment 

ecosystem. One may expect that the future management of natural resources will 

seriously take into account regional characteristics, for example by applying the bio-region approach 

and considering the socio-cultural conditions of local communities. The recognition of indigenous 

people’s access and rights to natural resources and of the local wisdom in the acquisition and utilization 

of natural resources might well be expected as a first move towards better and just natural resource 

management. In this regard, legal arrangements that respect and accommodate legal pluralism within 

the society, is inevitable. 

Thus, a frame for the implementation of management already exist, but implementation needs stronger 

political support, with ecosystem and sustainable management principles as the bases. Historically and 

philosophically, tradition and customary law are considered the manifestation of a nation’s soul from 

generation to generation. Recognition of custom in the regions constitutions was seen as essential to 

national identity. According to Maluku, the inevitable conflicts between statutory law and customary 

law were knowingly embraced by the constitution-makers.   

 

4. CONCLUSIONS 

4.1. Conclusions 

Adat (Custumary) laws regulating sasi are truly alive among people. Sasi contains prohibition on the 

use of natural resources for certain period of the time to permit particular flora and fauna to renew itself, 

to maintain quality and increase the population of that resource. Sasi regulation do not only include the 

natural environment but also the social and the man-made environment. And the Kewang as the law 

enforcement is a good police and still relevant for this time. The practices of sasi and kewang in the 

adat communities in Maluku Islands, represent a good example of an effective and sustainable 

management of natural resources. Without the existence of Kewang, which functions as a supervising 

institution, the destruction of forests, river, coastal areas and marine resources, will not be resolved. In 

many adat communities in the Maluku Province, there are various effective customary rules that 

regulate how and when the utilization of natural resources may take place. Accordingly, the integrated 

resource management and its sustainability are indeed the key words for a good resource management. 

For this purpose, the availability of necessary legal tools is indeed of paramount importance. The legal 

tools can give legitimacy to the existence, structure, powers and functions of traditional governance 

institutions, including the Kewang So It is important that adat law of sasi is placed in context and 

adapted so that may continue to be relevant as times change. It is to be hoped that the development 

experts will assist the growth of sasi regulations so that their essence can be preserved, so the initiatives 

from below to uphold the prohibitions on the depletion of natural resources are maintained and to use 

then as much as possible for the prosperity of the people in development that is both environmentally 

oriented as well as sustainable.A future in which indigenous values can survive and perhaps thrive will 

depend on pro-active efforts among indigenous groups to define their own development futures 

reflecting their own cultural values. 
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4.2. Recommendations 

For the recommendation to promote and harmonilized  coastal and marine zone management,  need to:  

1) Inventory of environmental problems/issues (ecological, sosio-economic, physical) related to 

coastal marine area,  

2) Strengthening sustainability traditional conservation and menagement practices (sasi, Yot, 

yutut, kewang system)  

3) Impact of human activities and pollution 

4) Development of small island menagement concept base on indigenous people wisdom 

5) Awarness and participatory programmes, 

6) Development and enforcement of relevant legislation,  

7) Development of sustainable alternative ways of income for local communities or indigenous 

people at coastal marine area 
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ABSTRACT 

Size Estimation of first time maturate gonad is one way to find out the improvement of population in a waters, as 

if the fish will spawn, just spawn or has been finished spawn. The decrease of fish population in the future can be 

occurred because the catch fish is fish that will spawn or fish that have not spawn yet, so that as avoid acts it is 

needed the using of selective fishing gears. This research is conducted with the purpose to estimate first size of 

gonad maturity, ratio the sex of indian scad ( Decapterus macrosoma). The result of research can be given 

description to find out the comparison between fish with maturity gonad and immaturity gonad based on size of ; 

length, weight of the fish. The result shows that Female indian scad (Decapterus macrosoma)  on first time spawn 

in the fork length between 19,6 cm – 20,2 cm, while the male indian scad in the fork length between 19,5 cm – 

20,1 cm while the amount of fish (Decapterus macrosoma) that maturity gonad dominate in both male with 

comparison 71.94 % for maturity gonad and 28.05 % for immaturity gonad. 

Keywords: size estimation, indian scad, Nerong Straits 

I. INTRODUCTION 

Size estimation on first time maturate gonad is one of the ways to find out improvement of population 

in a waters, as if the fish will spawn, just spawn or have spawned. The decrease of fish population in 

the future can be occurred because the catches fish are the fish that will spawn or never spawn so that 

as an avoiding act it is needed the selective fishing gear. Fishery responsible is an international issue 

and reference of fishery development in the future. As important issue, it is continued and applied in 

field. One of the main obstacles in field is the less of appropriate reference data with each location 

condition. The size of fish at the first time on mature gonad is necessary information in applying 

responsible fishery. As a reference, the size at first time mature gonad should got more attention from 

policy makers, so that the worry on the less of fish population in the future becomes decrease. The size 

of fish at the first time mature gonad is as available indicator of reproductive stock.  Fishing system of 

lift net use light helps. The characterized is cooped the group of fish which is around the lights and 

surely doesn’t selective to both of small types and sizes.  This causes over fishing and the fishing catches 

which are not the target also caught. Indian scad (Decapterus macrosoma) categorized as the group of 

small pelagic fish that has been exploited intensively in waters of Rosemberg Straits both with lift net 

and purse seine and certainly, it become high pressure, so that this research is needed done in order to 

obtain the information of biologic condition. This research is conducted with the aims to estimate the 

size at the first time mature gonad of indian scad (Decapterus macrosoma), sex ratio and the result is 

expected as information in supporting responsible fishery. 

 

2. METHODOLOGY 

2.1. Time and Place Research  
This research held in August - September  2012 in waters around Nerong Straits Southeast Maluku.  

2.2.  Research Material and Device  
The device which is used in this research is; (1) Unit of lift net fishing device (2) Device of Length 

Measurement (ruler) (3). Device of Weight Measurement (Scale) (4). Device of Water Temperatures 

(Thermometer) (5) Device of Salinity Measurement (Refraktometer) and also stationery and 

documentation. 

2.3. Research Method  

Sample that is gathered about 5 baskets with number of fish @ each basket: 25 - 30 fish. Gathering 

sample is done every one week. The criteria on level of mature gonad are using Cassie methods 

modified by Effendy (1997). The estimation of size at first time mature gonad with Sperman Karber 

methods (Udupa, 1986).  
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Where : 

Xk = logarithm of mid value when the fish is mature gonad 100% 

X = difference of mature logarithm mid class value 

Xi = logarithm mid class value 

pi = ri/ni 

ri =  The numbers of mature gonad in i class 

ni = The numbers of fish in i class 

qi = i-pi  

Variance = 𝑋2𝛴 (
𝑝𝑖∗𝑞𝑖

𝑛𝑖−1
), confidence interval on 95% = 𝑚 ± 𝑧𝑎

2⁄ √𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒  

The criteria of mature gonad are in condition TKG 3, 4 and 5. Sex ratio of male and female is tested by 

chi-square (Sudjana, 1996) with formula as follows: 

 

3. RESULTS 

3.1. Size of Mature gonad 

From the indian scad data deles which is measured and observed is about 139 of fish that consists of 65 

male fish and 74 male fish. The result of lift net catches. The female mature gonad is about 52 fish 

(80,00 %) and male fish that mature gonad about 45 fish (70,00 %). This shows that fish with mature 

gonad dominates the catches (Figure 1 and 2). 

 

 
Figure 1. Diagram Percentage of male indian scad with Mature Gonad. 

 
Figure 2. Diagram Percentage of female indian scad with Mature Gonad. 

Distribution of male indian scad (Decapterus macrosoma) based on length and level of mature gonad, 

and also the calculation of size on first time length of mature gonad. Table 2 shows distribution female 

indian scad (Decapterus macrosoma)  based on class of length and level of maturity gonad and also the 

calculation of size at first time mature gonad. Female indian scad has range of length between  15-23 

cm and male fish between 14-23 cm. There is different range size between male and female fish (Table 

1,2  and Picture 3).  

The result of analysis on trust rate 95% shows female indian scad (Decapterus macrosoma) reached 

mature gonad at first in size the fork length at the averarage 20,0 cm with range between 19,6 – 20,2 
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cm. Male indian scad (Decapterus macrosoma)  reached mature gonad at the first in size the fork length 

at the averarage 19,8 cm with range between 19,5 – 20,1 cm on trust rate 95%. The result of research 

Atmaja and Nugroho (1995), indian scad (Decapterus macrosoma) reached mature gonad in the fork 

length bigger than 18 cm and fish size at the time reached mature gonad about 20,7 cm. The different 

result which is obtained mainly caused of different in calculation method, where it is separated based 

on sex. In general, it found that the different growth between male and female (Effendie, 1997; Jaiswar 

et al., 2001) so that in research is needed to separated based on sex.  

Based on data observed, female indian scad (Decapterus macrosoma)  with the fork length < 20,04 cm 

about 35 fish (37.84 %) of the total 74 female fish which is observed. Male indian scad (Decapterus 

macrosoma)  with fork length < 19,82 the fork length cm about 22 fish (19,81 %) of the  total 64 fish 

which is observed. 

Table 1. Distribution Frequency The Fork Length and the first Calculation on female indian scad 

(Decapterus macrosoma) with Mature Gonad 

Class 
Mid 

Class 

Log Mid 

Class 

Numbe

r of 

Fish 

Mature % X Qi 
pi*qi/ni-

1 

15-16 15.5 1.190332 2 0 0  1.00 0 

16-17 16.5 1.217484 5 0 0 0.0272 1.00 0 

17-18 17.5 1.243038 6 0 0 0.0256 1.00 0 

18-19 18.5 1.267172 5 1 0.013514 0.0241 0.80 0.05 

19-20 19.5 1.290035 15 10 0.135135 0.0229 0.33 0.1111 

20-21 20.5 1.311754 33 33 0.445946 0.0217 0 0.1111 

21-22 21.5 1.332438 5 5 0.067568 0.0207 0.00 1 

22-23 22.5 1.352183 3 3 0.040541 0.0197 0.00 1.00 

Total 
74 52 0.702703 0.1619 4.13 

2.27222

2 

Rata-rata    0.02024   

M 1.30194 20.0419  

Var 0.00482 1.01115  

Max 1.30676 20.2654  

Min 1.29712 19.8208  

 

 

Table 2.    Distribution Frequency The Fork Length and First Time Calculation of Male Indian 

scad (Decapterus macrosoma)  Mature Gonad 

Class 

Mid 

Class 

Log Mid 

class 

Number 

of fish Mature % X qi 

pi*qi/ni-

1 

14-15 14.5 1.161368 3 0 0  1 0 

15-16 15.5 1.190332 3 0 0 0.0272 1 0.2857 

16-17 16.5 1.217484 2 0 0.00000 0.0256 1 0.2143 

17-18 17.5 1.243038 2 0 0.00000 0.0241 1 0.6 

18-19 18.5 1.267172 8 4 0.50000 0.0229 0.6 0.7778 

19-20 19.5 1.290035 13 11 0.84615 0.0217 0.1538 0.1111 
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20-21 20.5 1.311754 22 22 1.00000 0.0207 0 0.0714 

21-22 21.5 1.332438 8 8 1.00000 0.0197 0 1 

22-23 22.5 1.352183 3 3 1.00000 0.1619 0 1 

Total 64 48 4.34615 0.02024 4.7539 4.06032 

Rata-rata    0.00202   

M 1.29728 19.828  

Var 0.00565 1.0131  

Max 1.302926 20.087  

Min 1.29163 19.572  

    

 

 

Figure 3.  The Distribution Numbers of Male and Female fish based on Class the length of fish  

 

5.2. Sex Ratio  

The numbers of female and male which is observed continually about 74 of fish and 65 of fish with 

ratio 1 :1,02. Statistically, with X2 test, there is no different (P>0,05) sex ratio. This shows the 

population condition in balance. Population condition of normal fish, especially small pelagic fish is 

characterized by the balance between types of male and female sex. This condition is in lines with the 

research of Suhendrata and Rusmadji (1991) in female trevally in North waters of Tegal.  

4. CONCLUSIONS 

The first time of female indian scad (Decapterus macrosoma)  spawn is in the fork length between 19,6 

cm – 20,2 cm, while the male indian scad is in the fork length between 19,5 cm – 20,1 cm. The number 

of indian scad (Decapterus macrosoma) that mature gonad dominates bth of male and female 

withcomparison 71.94 % for the mature gonad and  28.05 % for the immature gonad. The comparison 

between the numbers of female and male is unreal different (P>0,05). 
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ABSTRACT 

Sea grapes (Caulerpa racemosa), which is called ‘lat’ by the people in the Letman Village,  Southeast Maluku 

district, belonging to the division of Chlorophyta, growing clustered or in group, therefore, people called it sea 

grapes.  Those seaweeds can be found from the reef area until 200 m depths. This study objected to extract the 

sea grapes (Caulerpa racemosa) using methanol and to test its antibacterial activities against Escherichia coli, 

Salmonella typhimurium, and Vibrio parahaemolitycus. The rendement of methanol extract of Caulerpa racemosa 

was 23.0% and it was found that this extract effectivelly inhibit the growth of the bacteria i.e.  Escherichia coli, 

Salmonella typhimurium and Vibrio parahaemolitycus by the inhibition zone 10.05, 6.75, and 6.50 mm 

respectively. 

Keywords: Sea grapes, antibacterial, extract. 

1. INTRODUCTION 

Sea grape (Caulerpa racemosa), called ‘Lat’ by the Southeast Maluku society usually, is consumed 

freshly as vegetable or salad (Atmadja et al, 2009). Insoluble dietary fiber (IDF) of Indonesian Sea 

grape is higher than that of Japan seaweeds (Santoso et al 2004). According to Turangan (2000), the 

chemical composition of dry sea grapes  Caulerpa racemosa are ash (18.2-28.7%), moisture (16-20%), 

protein  (10.7%), fat  (0.3%), fiber (4.4 to 15.5%), and carbohydrates (27.2%). On the other hand, 

Hanoatubun (2013) stated that the chemical composition of fresh sea grapes are 0.78% protein, 0.74% 

fat  93.70% moisture, 2.10 ash and 2.68% carbohydrate.  Sea grape has been utilized from a long time 

ago as food by the local community. However, it never used as antibacterial yet. The research objective 

is to study the potential of sea grape (Caulerpa racemosa) extract used as antibacterial.   

2. METHODOLOGY 

Materials 

Materials used were sea grapes (Caulerpa racemosa);   metanol, ethyl acetate and hexane, as well as 

pure isolates of bacteria (Escherichia coli, Vibrio parahaemolitycus, Salmonella typhimurium) 

Equipments 

The equipment used were rotary vacuum evaporator, filter paper, petridish, paper dish, erlemmeyer, test 

tubes, bunsen lamp, and some other equipments. 

Procedure  

 
Figure 1 Maceration Procedure 
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3. RESULTS 

1.  Rendement of Sea Grape (Caulerpa racemosa) Extract 

Extraction is selective process of getting a solute from a mixture by using solvents (Harborne, 1988).  

Extraction method depends on the polarity of the compound to be extracted; polar solvents will dissolve 

polar compounds, semi-polar solvents will dissolve the semi-polar compound and non-polar solvents 

will dissolve non-polar compounds (Houghton and Raman, 1998). 

Rendement of the methanol extract was calculated based on the final weight divided (evaporated 

extract) by initial sample weight then multiplied by 100 percent. According to Markham (1988), the 

components carried on the extraction process was a component in accordance with the polarity of the 

solvent. Thus, the type of solvent used can affect the amount of rendement.  Result of sea grape extract 

yield is shown in Table 1. 

Table 1.Rendement of Sea Grape (Caulerpa racemosa) Methanol Ekstract 

Sea Grape Estract Rendement (%) 

Metanol 23.00 

 

2.   Antibacterial Activities of Methanol Extract of Sea Grape (Caulerpa racemosa) 

Antibacterial activity test was performed by the agar diffusion method. Diffusion method was measured 

based on the diameter of clear zone as the indication of bacterial growth inhibition response to an 

antibacterial compounds in extract. 

Antibacterial activity of methanol extract on the bacterial culture Escherichia coli, Salmonella 

typhimurium, and Vibrio parahaemolitycus is shown in Table 2. 

 

Table 2.  Inhibition  zone of Sea grape  (Caulerpa racemosa) methanol extract 

No Bacteria Diameter of Inhibition Zone  (mm) 

1 Escherichia coli, 10.05   

2 
Salmonella 

typhimurium 
6.75 

3 
Vibrio 

parahaemolitycus 
6.50 

 

The inhibition zone of sea grape (Caulerpa rasimose) methanol extract based on the three test bacteria 

showed that the methanol extract was found to be the most effective in inhibiting the Escherichia coli 

bacteria. In addition, besides consumed as primary metabolites, its secondary metabolites also can be 

used as antibacterial, antiviral, antiparasitic, antifungal, and cytotoxic (Manilal et al., 2010). 

4. CONCLUSIONS 

The rendement of methanol extract of Caulerpa racemosa was 23.0% and this extract was found 

effectivelly in inhibiting the growth of the bacteria i.e.  Escherichia coli, Salmonella typhimurium and 

Vibrio parahaemolitycus by the inhibition zone of 10.05, 6.75, and  6.50 mm respectively. 
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ABSTRACT 

Fatty acids from sea fish have attracted much attention due to its role in preventing many diseases. The 

characteristic associated with polyunsaturated fatty acids ω-3 from fish. Until now, there has been no complete 

data on the composition of fatty acids in the fish. The purpose of this study was determine the fatty acid 

composition of Scads fish, Sardine, Mackerel, and anchovy. Fish sample is taken from fishermen in Tual fish 

market. The fish then be dried at 50 ° C for 48 hours to evaporate the water. Lipid content of the sample is dried 

extracted by Soxhlet method using n-hexane as the extraction. Lipids were then obtained is using methanol with 

hydrochloric acid as a catalyst. The result of ester is then analyzed by using gas chromatography-mass 

spectroscopy. The results showed that the type of fatty acids varies among the samples analyzed. Generally, there 

are about six to seven fatty acids found in every fish, namely C14:0, C16:0, C18:0, C20:0, C22:0, C16:1 Δ9, C18:1 

Δ9, C24:1 Δ15, C18:2 Δ9,12, C20:4 Δ5,8,11,14, C20:5 Δ5,8,11,14,17. Composition of unsaturated fatty acids in Scads fish 

(10.657%) was higher than the Mackerel fish (5.566%), Sardine (2.751%) and Anchovy (0.529%). However, the 

composition of the EPA (C20: 5 Δ5,8,11,14,17) is lower in Anchovy, while the highest EPA content is in Mackerel 

fish.   

Keywords: fatty acids, sea fish, EPA, PUFA, MUFA 
 

1. INTRODUCTION 

Fishery retouches in south east of Maluku Sea, have relative big potential sustain yield, with kid of sea 

biodiversity. Most of fish catch by fishermen sold directly to people market, some sent for export. 

However some of big fish and non fish they sell with high price in market, until some people cannot 

reach to buy.  Whereas small fish like anchovy fish, sardin, scads fish, and makarel. Usually available 

cheaper price in market when season. Until can be reached by all people and most preferred by the 

people as daily consumption. Sea fish as one food has rich of saturated lipid acid. This polimer has 

provide had positive effect to the health. Like decrease same illness like hart attach, cancer, arhitis etc. 

(Berge and Barnathan, 2005). The aim of this study is to analisis lipid acid compound from Makarel 

(Restreliger canagurta ), sardin (Sardens), scads (Decapterus russelli) and anchovy (Stolephorus sp). 

2. METHODOLOGY 

a. Lipid ekstrakt:  ektration conducted by “soxhely method”  with “n-heksen” solvent . used 10 gram 

each sampel to ektaracted with solvent “heksan” as long 5 hours.  Resalt of Lipid it used for next 

analissis. 

b. Lipid acid analysis: this analysis it used “mass Gas sptreoskopi Crhomatografi” method. Sampel 

we had previously,, it treat toderivated become lipid acid ester and metanol, mixed with catalyst 

(chloride acid). 100 mg sampel added with 5 ml metanol anhidrat and sulfat acid.  It mixed as long 

5 hours at temperature 50-60oC. The result as metil ester lipid acid had ready to injected 2ea lat 

cromatograpy gas. Kromatografi condition following method by Vlieg and Body(1988).Data 

analysis by descriptive with compare kind of lipid acid has contended at each fish. 

3. RESULTS 

3.1 Total fat content 
Total fat content of the fish that analyzed is different. Scads fish have the highest total fat content, 

followed by the Mackerel, Sardine and Anchovy (Table 1). Differences in lipids were isolated from 

four samples is his physical form at room temperature.  Lipids were isolated from Scads and Anchovy 

has a physical form while the liquid lipid isolated from the other two samples of solid physical form. 

Difference in physical form is due to differences in the composition of fatty acids contained in the lipid. 

Fat from Mackerel and Sardine is physical form in room temperature because it has a saturated fatty 

acid composition that is more than unsaturated fatty acids (Holme & Peck, 1993).  
Table 1.Levels of total fat contained in Scads, Mackerel, Sardine and Anchovy. 
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Table 1. Total fat content of the fish 

Species of Fish 
Fat Content 

(%) 

Scads Fish 2,085 

Mackerel 0,763 

Sardine 0,108 

Anchovy 0,019 

 
3.2. Fatty acids profile distribution in Scads Fish, Mackerel, Sardine and Anchovy.  
It is found an average of 6 to 7 fatty acids in each sample of fish that be analyzed, namely C14: 0, C16: 

0, C18: 0, C20: 0, C22: 0, C16: 1 Δ9, C18: 1 Δ9, C24: 1 Δ15 C18: 2 Δ9,12, C20: 4 Δ5,8,11, 14 C20: 5 

Δ5,8,11,14,17 (Table 2). Although to be found in all the samples analyzed, the levels of each of these 

fatty acids vary in each sample. For example, myristic acid (C14: 0) in Scads fish only 0.031% of the 

total fatty acids in the sample, whereas the Mackerel fish, Sardine and Anchovy, the same fatty acid 

levels are respectively 2.098%, 2.611% and 0.290%. As for the linoleic acid (C18: 2 Δ9,12), in Scads 

fish samples found as many as 6.045% and not found in other samples. This is consistent with the results 

of the study by Iverson et al (2002) which indicates that the fatty acid composition is influenced by 

differences in species (species specific).  
Although in general the concentration of saturated fatty acids in fish castle is relatively less than that of 

unsaturated fatty acids, while the composition of unsaturated fatty acids in Scads fish is bigger than the 

saturated fatty acids, this led to differences in the physical form of the isolated lipid.  

3.3. Saturated fatty acid content. 

Saturated fatty acid composition in the four set of samples vary primarily on the total amount of 

unsaturated fatty acids in Scads fish which is much less than the three other fish.  

The four set of samples containing C14: 0 and C16: 0, although the three compositions of the fatty acids 

in Scads fish is considerably less than the others (Table 2). From the analysis, it was found also that on 

Mackerel and Sardine is found small amounts of C20: 0, but the fatty acid is not found in Scads fish. 

This shows the difference in the ability of fatty acid biosynthesis in all four species of fish and intake 

of fatty acids consumed by the four types (Iverson et al., 2002).  

Tabel.2.Profile distribution of saturated fatty acids and unsaturated fatty acids 

  Fatty acids 

Name of 

Fatty acids 

Scads 

Fish 

(%) 

Mackerel 

(%) 

Sardine 

(%) 

Anchovy 

(%) 

Saturated fatty acids  

  

  

  

  

C14:0 miristat 0,030 2,098 2,611 
0,290 

C16:0 palmitat 1,313 4,717 4,716 
0,524 

C18:0 stearat 0,500 0,000 0,000 
0,000 

C20:0 arakhidat 0,000 0,190 0,396 
0,044 

C22:0 bhenat 0,000 0,358 0,000 
0,000 

Saturated Fatty Acids Total 1,843 7,363 7,723 
0,858 

Unsaturated fatty acids  

  

  

  

  

  

  

  

C16:1 Δ9 Palmitoleat 0,035 1,870 2,525 

 

0,281 

C18:1 Δ9 oleat 4,276 0,740 0,575 0,064 

C24:1 Δ15 nervonat 0,000 0,346 0,000 0,000 

C18:2 Δ9,12 linoleat 6,045 0,000 0,000 0,000 

C20:4 Δ5,8,11,14 arakhidonat 0,000 0,000 0,117 

0,013 

 

C20:5 Δ5,8,11,14,17 EPA 0,301 2,216 1,534 

 

0,171 

MUFA 4,311 2,610 1,100 
0,345 

PUFA 6,346 2,956 1,651 
0,184 

Unsaturated Fatty Acids Total 10,657 5,566 2,751 
0,529 
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3.4. The content of unsaturated fatty acids 
The overall composition of unsaturated fatty acids from Scads fish is higher than the unsaturated fatty 

acids from three others fish. However the composition of monounsaturated fatty acids (MUFA) of the 

four tested fish are not much different. A striking differences in the composition of polyunsaturated 

fatty acids it (PUFA). Fatty acids from Scads fish have PUFA levels were very high (6.346%), whereas 

the Mackerel fish, Sardine and Anchovy respectively 2.956%, 1.651%, and 0.184%.  
In the Scads fish sample, unsaturated fatty acids which are predominantly C18: 1 Δ9 (oleic acid) and 

C18: 2 Δ9,12 (linoleic acid) respectively at 4.276% and 6.045%. The second composition of high fatty 

acid causes the physical form of Scads fish lipid become liquid phase. In contrast to the composition of 

Scads Fish, unsaturated fatty acid composition of Mackerel, Sardine and Anchovy is relatively lower. 

In mackerel fatty acid, there is C16: 1 Δ9 (palmitoleic acid) at 1.870%. While the fatty acid composition 

of both Sardine and Anchovy is respectively 2.525% and 0.281%. 

Polyunsaturated fatty acids (PUFA) ω-3 in fish, is a fatty acid that is widely studied for its benefits to 

prevent diseases associated with blood vessels. Two mains ω-3 PUFA which are found in fish are 20: 

5 eicosapentaenoic acid (EPA) and 22: 6 dokosaheksaenoic acid (DHA). In the four samples analyzed, 

only EPA is found, while DHA is not found in all four samples. The highest EPA composition contained 

in Mackerel fish (2.216%), ant the lowest one is contained in Anchovy (0,171%). Although, if observed 

from the of top chromatogram resulting, EPA concentration in Scads fish is higher compared to other 

fish. Lipids and fatty acid composition is different depending on the species, sex, age, season, food 

availability, salinity and water temperature (Stansby, 1981; Monsen, 1985). Because of various 

variables, our results may differ from results which reported by other researchers. In terms of lipids and 

fatty acid composition although originating from the same fish species.  

4. CONCLUSIONS 
1. Total fat content which is contained in scads fish (Decapterus russelli) is biggest than mackerel 

(Restreliger kanagurta), sardine (Sardens) and anchovy (Stolephorus spp) is 2.085%, 0.763%, 

0.108% and 0.019%.  
2. The highest total saturated fatty acids found in sardine 7.723% and the lowest is in anchovy 

0.858%. 

3. The highest total unsaturated fatty acids is in scads fish at 10.657%, while the smallest one is 

found in anchovies at 0.529%. 
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ABSTRACT 

This research aims to increase the growth of Cromileptes altivelis through the use of  local material base on junk 

that is junk fish meal and tofu dregs meal as substitution of import feed. This research is conducted through the 

phase in making meal of junk fish material and tofu dregs, furthermore it is continued with formulation of feed 

and process in making fish feed. Research in experimental treatment of feed and growth held in Unit of Keramba 

Jaring Apung Aquaculture Study Program, Politeknik Perikanan Negeri Tual, in May up to October 2013. To find 

out the affects of feed test towards fish growth which is tested so it used various analysis (Test F). If  there is 

different between treatment continued with BNJ test (Steel and Torrie  1993). Based on the test results on the 

cultivation of  Cromileptes altivelis during 60 days so it can be concluded that the growth of length and weight 

from the first length and weight. The growth of lenght in treatment A (kontrol) is about (12,83) or increase 6,13%, 

treatment B (11,16) or increase 4,36%, treatment C (8,83) or increase (1,93%) and treatment D (9,66) or increase 

(2,76%). The growth of weight Cromileptes altivelis in treatment feed A  (19 g)  or increase (18,45%), treatment 

B (17.66 g) or increase (7,48%), feed C (10.66 g) or increase about (0,37%), and feed D (11.33 g) or increase 

(0,59%).  Efficiency of feed in treatment A (34,95%) unreal different with treatment  B (34,60%). This fact is 

different with treatment C (25,56%) and treatment D (27,26%),  It can be concluded that feed B has growth both 

of length and weight that higher compare with  treatment C and D. The length  in treatment A (control)  in 6,13%, 

treatment B increase 4,36%, treatment C increase1,93%  and treatment D increase 2,76%.. The growth b of weight 

in Cromileptes altivelis in treatment of  treatment feed A  increase 18,45%,  feed B increase 7,48%, feed C  

increase about 0,37%, and feed D  increase 0,59%,.  Efficiency feed in treatment A (34,95%) is not real different 

with  treatment  B (34,60%). This fact is different with treatment C (25,56%) and treatment D (27,26%). 

Keywords : Junk fish Meal, Tofu Dregs Meal, Cromileptes altivelis Seed 

 

1. INRODUCTION 
Cromileptes altivelis is one of potentials fishery resources which is categorized into non oil and natural 

gas export commodity that quite potential to develop.Tofu dregs is junk in solid shaped which is formed 

of soybean porridge that pressed as the residue in making tofu with quite high rough  protein that is 

27,55%,  fat  4,93%,  rough fiber  7,11%,  BETN 44,50%  (Fernando, 2011). Junk fish meal is source 

of protein that contains of protein 22,65%; fat 15,38%; Ash 26,65%; fiber 1 : 80%; Water 10,72% 

(Lumenta,C. 2004). Utilization of tofu and junk fish meal  is expected to replace (as a substitute) fish 

meal imports are more expensive on the market. The other side utilization of tofu and junk fish meal 

could be expected to boost the growth of farmed fish. This study was conducted to obtain information 

on the growth of seed grouper were given feed in the form of junk fish meal and tofu dregs meal as a 

raw material locally in the region of Southeast Maluku. 

This study aims to improve the growth of the seed grouper (Cromileptes altivelis) through the use of 

local raw materials-based waste is the junk fish meal and tofu dregs meal as feed substitution of imports. 

Expected outcomes of this research in the form of information and knowledge in addition to grouper 

fish farmers in the use of local raw materials as feed for fish farming grouper that is packaged in a 

scientific journal. Other outcomes to be achieved is getting the composition (nutritional value) than the 

use of junk fish meal and tofu dregs meal out appropriate and balanced which gives the maximum 

growth for fish grouper. 

2. METHODOLOGY 

The tested animal that used in this research is the seed of C.altivelis with the average of first weight 4-

5 gr ± 0.10 g and the average of first length of body is 5-7 cm ± 0.10.  
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Table 1.  Composition of Tested Feed (g/100g feed) 

 

Feed Materials 

Composition Feed 

Feed 

A 

Feed  B Feed 

C 

Feed 

D 

Comersil feed  (Control) 100 0 0 0 

Junk fish meal 0 70 0 35 

Dregs tofu meal 0 0 70 35 

Vitamin mix 0 5 5 5 

Mineral mix 0 5 5 5 

Casava meal 0 10 10 10 

Fish Oil 0 10 10 10 

Amount 100 100 100 100 

A (komersil/control feed), B (junk fish meal), C (tofu dregs meal), D (combination of junk fish meal 

and tofu dregs meal). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. The materials of tofu dregs and fish junk is made into meal 

 

3. RESULTS 

Fish growth is influenced by several important factors, one of which is feed. Nutrient content in the 

feed if it does not meet the nutritional needs of farmed fish it will affect the growth process. Grouper 

fish require sufficient nutrients for the growth or other biological processes, so that before and after 

treatment are maintained and fed beforehand analyzed proximate fish meat in order to know the level 

of nutritional needs of  fish. Proximate analysis results before and after the maintenance is presented in 

the Table 2. 
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Tabel 2. Proximate analysis results grouper (Cromileptes altivelis) 

Parameter 
Proximate Analysis 

Before (%) After (%) 

Protein 50,7  50,8 

Fat 9,3 9,5 

Ash 4,5 7,5 

Fiber 1,3 1,5 

Water content 3,2 4.5 
 

Table 3. Results of the proximate analysis of feed treatment 

Parameter 
Content in Feed  

Feed A   Feed B Feed C Feed D 

Protein      53,42 50,07 30.05   40,50 

Fat   9.53 9.47 9.61    9.53 

Ash        8.23 8.13 7.96    8.23 

Fiber 1.70       2.15 1.58    1.70 

Water content 3.92 3.84 4.75    3.92 

 

The observation of the growth length and weight of the fish grouper is presented in Figure (1) and (2). 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Graph growth length of Cromileptes altivelis 

 

 

 

 

 

 

 

 

 

 

Figure 2. Graph growth weight of Cromileptes altivelis 
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Table 3. Result of measurement on efficiency feed and Survival of Cromileptes altivelis 

Feed Treatment 
Parameter 

  Efficiency Feed  (%) Survival Rate (%) 

A 34.95 75 

B 34.60 75 

C 25.56 50 

D 27.26 60 

 
The growth of grouper  (Cromileptes altivelis) in the treatment of A (control) and treatment B (junk fish 

meal) are not significantly different (P <0.05), but in treatment C (tofu dregs meal) and treatment D (a 

combination of  junk fish and tofu dregs ) were significantly different (P> 0.05). 

Maintenance grouper for 60 days showed the presence of the length and weight of the length and weight 

before. Length growth in treatment A (control) of (12.83), an increase of 6.13%, treatment B (11.16), 

an increase of 4.36%, treatment C (8.83) or increased (1.93%) and treatment D (9.66) or increased 

(2.76%). The growth of grouper on the weight of the feed treatment A (19 g) or increase (18.45%), feed 

B (17.66 g) or increased (7.48%), feed C (10.66 g) or increased (0.37% ), and feed D (11:33 g) or 

increased (0.59%). 

Survival rate of fish is supported by a variety of factors. One factor that is very influential is the feed. 

If the fish can not feed properly consume the fish susceptible to stress and pain and even lead to death. 

Survival rate (SR) fish grouper during a 60-day study in treatment A (75%), B (75%), C (50%) and 

treatment D (60%). These results prove that the grouper fish consuming less feed in treatment C and D 

to the maximum when compared to treatment A and B during the maintenance period. This indicates 

dipleasure of fish to feed the plant-based raw materials, and this ensures that feed on the treatment of 

waste and raw material can be utilized both by the maximum grouper. Therefore junk fish meal can be 

used as fish food grouper. 

 

4. CONCLUSSION 

Based on the test results on the cultivation of Cromileptes altivelis during 60 days so it can be concluded 

that the growth of length and weight from the first length and weight. The length  in treatment A 

(control)  in 6,13%, treatment B increase 4,36%, treatment C increase1,93%  and treatment D increase 

2,76%. The growth b of weight in Cromileptes altivelis in treatment of  treatment feed A  increase 

18,45%,  feed B increase 7,48%, feed C  increase about 0,37%, and feed D  increase 0,59%,.  Efficiency 

feed in treatment A (34,95%) is not real different with  treatment  B (34,60%). This fact is different 

with treatment C (25,56%) and treatment D (27,26%), so that it can be concluded that feed B has growth 

both of length and weight that higher compare with  treatment C and D. 
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ABSTRACT 

Immunostimulant of Kappa-carrageenan is known to improve the immune system of fish. This study uses multiple 

dose levels of kappa-carrageenan, namely: 5, 10, and 20 g/ kg-1 feed, followed by a challenge test with the Vibrio 

alginolitycus bacterium. Posifive controls injected with the Vibrio alginolitycus bacterium and negative control, 

PBS was injected. The results showed that the levels of hemoglobin, total erythrocyte, leukocyte and differential 

leukocyte total for treatment of B 10gr / kg-1 feed had the highest average value thus allegedly awarding Kappa-

carrageenan can enhance the immune system of humpback grouper Cromileptes altivelis. While the best growth 

found in treatment of 5gr / kg of feed-1 with a survival rate of 100%. 

Keywords: Kappa-carrageenan, Immunostimulants, Humpback Grouper  

1. INTRODUCTION 

An obstacle causing the failure of grouper fish farming is disease. A disease that primarily affects 

grouper is Vibrio sp. It is opportunistic bacterial pathogens that cause vibriosis disease distributed in 

fresh and marine waters. Vibrio sp. is a pathogenic bacterium that is harmful to all species of saltwater 

fish. The level of losses due to infectious disease in fish is influenced by three factors: pathogens, 

environmental, and host (fish). Virulent pathogens are more dangerous when environmental conditions 

of waters are poor and fish in a weak condition. Fish is one of the factors that influence the occurrence 

of disease naturally have specific defense system against pathogen infection, such as physical defense 

(mechanical), chemical, humoral, cellular and humoral (Schaperclaus 1992). Vibrio infection will 

quickly spread on cultivation conditions, especially when the distribution is densely high, often 

mortality can reach 100%. 

High mortality in grouper because of Vibrio sp. disease is a major problem in farming activities. It is 

caused by the low resistance of the fish's body and poor environmental factors that trigger the disease 

caused by Vibrio sp. bacterium. Alternatives that can be done to avoid the high mortality in grouper 

culture, is by controlling disease using immunostimulatory. The use of immunostimulatory has attracted 

attention and has performed as a more environmentally friendly approach to the control of fish diseases 

(Raa 1996; Sakai 1999; Peddie et al. 2002). This immunostimulatory substance can be extracted from 

seaweed. Kappa-carrageenan is a type carrageenan extracted from C. ocellatus, Kappaphycus alvarezii 

and Gigartina radula (Renn 1997). 

Aplication of immunostimulant should pay attention on the optimal dose used (Anderson 1992), 

because high doses can suppress defense mechanisms, and a low dose may not be effective or sufficient 

to provide an immune response. Besides, the duration of the period of administration of 

immunostimulant to achieve optimal protection are of paramount importance in the provision of 

immunostimulant (Couso et al. 2003). According to Cheng et al. 2004, that the administration of 

immunostimulatory, on an on-going basis is needed to better provide immune capability. The purpose 

of this research is to examine the effect of kappa-carrageenan in increasing non-specific immune 

response in humpback grouper infected by Vibrio.alginolyticus bacteria. 

 

2.  METHODOLOGY 

2.1 Research Time And Place 

The research was conducted from August to November 2013 at the Laboratory of Fish Diseases, 

Department of Aquaculture, Fisheries Polytechnic State Tual. 

2.2. Preparation of the test fish and Vibrio alginolitycus bacteria 

The test fish used is the humpback grouper Cromileptes altivelis obtained from the Institute for Marine 

Aquaculture Ambon, weighing 8-14 grams. Before being used in the experiment, grouper maintained 

in bath maintenance equipped with aerator. During the maintenance of commercial fish fed is given 2 

times a day with a dose of 3% / mm / day. The water used in the experiment, filtered and precipitated, 
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and then accommodated in fiber tub and aerated. Container treatment used in the form of 80x40x40 cm 

aquarium equipped with aeration. Before use, the aquarium was cleaned and sterilized with 30 ppm 

chlorine for 24 hours, then rinsed with water and dried. Furthermore, an aquarium filled with clean 

water and aerated. The fish was adapted in the aquarium for 1 week prior to treatment. 

The Vibrio sp bacteria was obtained from the Laboratory of Fish disease, Tual State Fisheries 

Polytechnic. Before being used for the challenge test, the bacteria’s virulence was increased by injecting 

it on healthy fish which was further isolated from fish showing clinical symptoms of being infected 

with Vibrio sp. 

2.3. Manufacture of Kappa-Carrageenan Feed  

Feed used for maintenance of the test fish is commercial feed and kappa-carrageenan used is extracted 

from seaweed Kappaphycus alvarezii in the form of flour. The method of mixing kappa-carrageenan in 

the feed,  kappa-carrageenan was weighed according to the dosage of treatment was 5 g, 10 g and 20 g 

/ kg of feed. Each of which weighed kappa-karegenan is dissolved in a little water, then mixed evenly 

into pelleted feed (standard) and wind-dried at room temperature. Furthermore, the feed-coated 

(coating) with dried white-egg and then re-aired. Kappa-carrageenan feed are ready to be put into plastic 

containers and then stored in refrigerator at a 4 ° C until use. 

2.4. Invivo Test 

Feeding of kappa-carrageenan by using five treatments, each treatment was repeated 3 times. The 

kappa-carrageenan feed treatment was done with different doses as follows: 

K (+):  Feed without k-carrageenan, challenge test using Vibrio alginolitycus bacterium 

K (-):  Feed without k-carrageenan, PBS were injected  

A:  k-carrageenan administration of 5 g / kg-1 feed, test challenged of  Vibrio alginolitycus  

bacteria. 

B:  Administration of k-carrageenan 10 g / kg-1 feed, test challenged of Vibrio lginolitycus 

bacteria 

C:  Aplication of k-carrageenan 20 g / kg-1 feed, Vibrio alginolitycus bacteria’s challenge 

test 

Feeding of fish was done 2 times a day with FR (feeding rate) 3% of the weight of biomass for four 

weeks after challange test with bacterium Vibrio alginolitycus 106 CFU / head except the negative 

control group (K) which is only injected with PBS. 

Blood sampling was performed at weeks 0, 1, 2, 3 and 4. The immune parameters measured are: 

hemoglobin, total erythrocyte, leukocyte and differential leukocyte total. In the 3rd week of the 

maintenance, Vibrio alginolitycus 106 CFU / tail challenge test  was performed and carried out 

observations of immune parameters, the survival rate and growth of fish. 

2.5. Data analysis 

The observation result give blood portrayal (hemoglobin level, erythrocyte total, total leukocyte and 

differential leukocyte), the growth and survival of fish using Complete randomized design with 5 

treatments and 3 replications and carried out further tests using Duncan’s SPSS ver.20.  

3. RESULTS 

a) Hemoglobin Levels (Hb)  

The results showed that at week 0, before administration of kappa-carrageenan hemoglobin levels for 

all of equal treatment, namely 3, 87 ± 0.12 (g%). According to research conducted by Sahetapy (2011) 

that hemoglobin in the blood of juvenile tiger grouper at baseline ranged from 3.70 to 3.87 (g%). In this 

study, after 7 days of feeding kappa-carrageenan increased hemoglobin levels and continue to rise until 

the 14th day or week 2 after feeding kappa-carrageenan and at the 3rd week of a decline in hemoglobin 

levels and this is because humback grouper fish infected with Vibrio alginolithycus bacterial so it 

increase again at week 4 (Figure 1). 
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Figure 1. The total level of hemoglobin in the treatment of kappa-carrageenan feeding 

  

Wedemeyer and Yasutake (1977) stated that hemoglobin values were within the normal range (good) 

indicates that there is enough oxygen in the blood bound to describe the health of the fish are in good 

condition as well. 

Hemoglobin levels continue to rise at week 2 after kappa-carrageenan feeding. Hemoglobin levels are 

the highest obtained at treatment B is equal to 6.84 ± 0.76 (g%). Further Treatment C of 5.77 ± 0.75 

(g%), treatment A at 5:43 ± 0.72 (g%), negative control (K) of 4.83 ± 0.76 (g%) and positive control of 

4:50 ± 0.87g%. On the 3rd week post-challenge test with Vibrio alginolitycus bacterium decreased 

levels of hemoglobin in the blood of humback grouper it is due to bacterial infection causing blood 

hemolysis grouper fish. Blaxhall (1972) says that the low Hb levels is an indicator that the fish are 

affected by anemia. Grouper with anemia are not able to absorb the iron in an amount sufficient to form 

hemoglobin. In this condition it will form red blood cells containing hemoglobin in small amounts. 

At week 4 after 14 days in vibrio alginolithycus bacterial infection, hemoglobin levels tend to increase 

again for all treatments. However, in the treatment of K (+), values of Hb is below the normal range is 

equal to 2.90 ± 0.17 (g%). This is presumably because the condition of the organs and tissues of fish 

infection in treatment K (+) still severe enough that difficult to perform recovery Hb blood. While the 

highest hemoglobin levels obtained in the treatment of B is equal to 5.83 ± 0.25 (g%). From the results 

of the ANOVA and Duncan treatments further test K (+) was significantly different from all other 

treatments but was not significantly different between treatments (P> 0.05). 

b) Total erythrocytes (Red Blood Cell)  
At week 0, total number of erythrocytes of humpback grouper is still the same in each treatment namely 

1:05 ± 0:13 (x106 cells / mm3), at week 1 after feeding of kappa-carrageenan until the 2nd week there 

was an increase in total erythrocytes and on Sunday 3rd decrease (7 days post-challenge test with 

bacteria V. alginolithycus) and then picked up again at week 4 (14 days after challenge test), except in 

the negative control treatment did not decrease the number eritosit because humpback grouper were not 

infected with bacterium V. alginolitycus but injected with PBS. 

At week 1 there was an increase in total erythrocyte after feeding of kappa-karagenen and continued to 

rise in week 2 and the treatment that gives the average value of height are in treatment B is equal to 

2:07 ± 0:58 (x106mm3) further consecutive treatment A of 1.70 ± 0:22 (x106mm3), treatment C of 1.54 

± 0:15 (x106mm3) and negative control (K) equal to 1:22 ± 0:07 (x106mm3) and positive control (K 

+) at 1:21 ± 0:10 (x106mm3). At week 3 after injection of bacteria V.alginolitycus a decline in total 

erythrocyte humpback grouper for all treatments but the treatment that gives the highest value contained 

in the treatment of B is equal to 1:54 ± 0:12 (x106mm3) A subsequent treatment of 1:47 ± 0:11 

(x106mm3), C of 1:17 ± 0:19 (x106mm3), K- of 1.05 ± 0:08 (x106mm3) and which has the lowest 

value that the positive control (C +) of 0.90 ± 0:02 (x106mm3) because it was not given kappa-

carrageenan feed, but injection with V. alginolitycus so it has the lowest average value which is the 

value below the normal range. Takashima and Hibiya (1995), stating normal fish generally has a total 

number of erythrocytes of 1.0-3.0 x106 cells / mm3. Treatment A, B and C also decreased the number 
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of erythrocytes, but the number of erythrocytes in the third of this treatment is still in the normal range 

and higher and statistically significantly different (P <0.05) when compared to the positive control.  

At week 4, total erythrocytes increased for all treatments in which the treatment is highest in the 

treatment of B is equal to 1.97 ± 0:05 (x106sel / mm3), subsequent treatment C of 1.70 ± 0:23 (x106 

cells / mm3), treatment A of 1.66 ± 0.16 (x106 cells / mm3), negative control at 1:21 ± 0:19 (x106 cells 

/ mm3), and the positive controls were 1.00 ± 0:06 (x106 cells / mm3).  

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2. Total erythrocytes in the treatment of kappa-carrageenan feeding 

 

c) Total Leukocyte (white blood cell count)  

Based on Figure 3 shows that at week 0 before administration of kappa-carrageenan on humpback 

grouper, total leukocyte were the same for all treatments, namely 3.04 ± 0.42 (105sel / mm3). At week 

1 after administration of kappa-carrageenan, an increase in the total number of leukocytes in which the 

results showed that treatment A by 4.71 ± 0:18 (105sel / mm3), treatment B amounted to 4.56 ± 0.34 

(105sel / mm3) , treatment C of 4.16 ± 0:07 (105sel / mm3), negative control (K) 4,05 ± 0:05 (105sel / 

mm3) and positive control 4.33 ± 0:06 (105sel / mm3). At week 2 increased the total number of 

leukocytes in all treatments but the treatment that gives the highest value that treatment of C of 5.38 ± 

0:17 (105 cells / mm 3) consecutive treatment B at 5:14 ± 0:23 (105sel / mm3), treatment A amounted 

to 4.80 ± 0:08 (105sel / mm3), a negative control for 4.80 ± 0:08 (105sel / mm3) and positive control 

of 4.67 ± 0:10 (105sel / mm3). At week 3 after injection of bacteria V.alginolitycus decreased total 

leukocyte in humpback grouper for all treatments but the treatment that gives the highest value 

contained in the positive control treatment (K +) is equal to 6.90 ± 0:10 (x105mm3) subsequent 

treatment C for 6 , 47 ± 0:21 (x105mm3), and amounted to 6.30 ± 0:22 (x105mm3), a treatment for 

5.38 ± 0:10 (x105mm3) and which has the lowest value that is in the negative control (K) of 4.55 ± 3:58 

( x105mm3) because it is not injected with V. alginolitycus but injected with PBS. 

At week 4, the total leukocyte for all treatments has risen as in treatment A at 5:03 ± 0:27 (x105mm3), 

treatment B at 5:20 ± 0:18 (x105mm3), treatment C of 5.07 ± 2:23 (x105mm3), negative control (K- ) 

of 4.82 ± 2:09 (x105mm3) and positive control (K) of 6.10 ± 0:17 (x105mm3).  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Total leukocytes in the treatment of kappa-carrageenan administration 
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d) Differential Leukocyte 

Based on observations of leukocyte differential obtained from blood pillowcase of humpback grouper’s 

preparations, it was found that the fish leukocytes consists of granulocytes and agranulosit. 

Granulocytes consist of lymphocytes, monocytes and platelets while agranulosit consisting of 

basophils, neutrophils and eiosinofil (Lagler et al.1979). 

Lymphocytes 

Based on Figure 4 shows that the percentage of the number of lymphocytes increased percentage of fish 

lymphocyte count in normal circumstances. The highest percentage of lymphocytes for research 

observations obtained at week 2 in treatment B by 72.00%. Increased lymphocytes contribute 

substantially to the increase in the body's immune response or resistance of fish against infection. 

Phagocytic lymphocytes are not yet play an important role in the formation of antibodies (Baratawidjaja, 

2006). 

Percentage of total lymphocytes decreased in the 3rd week to the lowest value contained in K + 

treatment by 65%. The percentage decrease in the number of lymphocytes occurs because post-infection 

increased the percentage of monocytes and neutrophils, because the three components of these white 

blood cells affect each other. When there is an infection, which occurred over the function of the 

immune response that works in advance is non-specific immune responses such as phagocytosis activity 

undertaken by monocytes and neutrophils (Iwama, 1996). In addition to the decline in the number of 

lymphocytes is also caused by an interruption in the function of lymphocytes producing organs. 

According Fujaya (2004), the lymphocytes that circulate in the blood and tissues derived from the 

thymus and peripheral lymphoid organs such as the kidneys and spleen. Damage to the producing organ 

will inhibit the formation of lymphocytes. Lymphocyte deficiency can lower the concentration of 

antibodies and can increase the disease. However, the percentage decline in the number of lymphocytes 

in this study is still in the range of percentage of total lymphocytes normal fish. Blaxhall (1972) states 

that fish lymphocytes in general amounted to 71.12 to 82.88% of total leukocytes. 

Lymphocytes are cells of the immune response is important and classified into two subclasses: B cells 

(a specific humoral immune response) and T cells (a specific cellular immune response). B cells have 

the ability to transform into plasma cells are cells that produce antibodies (Almendras & Catap 2002). 

According Baratawidjaja (2006), when the B cells stimulated by a foreign object, such cells will 

proliferate, differentiate and develop into plasma cells that produce antibodies. This antibody serves as 

a defense against infection extracellular or neutralize bacteria and their toxins. In contrast to B cells, T 

cells consist of some subset of cells with different functions one of which is the function of Th1 cells 

activate macrophages (monocytes) to destroy pathogens and destroy infected cells. 

 

 

 

 

 

 

 

                        

 

 

 

 

 

Figure 4. Total Lymphocyte during Research 

Neutrophil 

From the observations during the study, the percentage of neutrophils fluctuated different with 

monocytes and lymphocytes. Percentage measurement results in blood neutrophil counts for humpback 

grouper during the study presented in  Figure 5. 

The results showed that the percentage of neutrophils at weeks 0, for all the same treatment that is equal 

to 12.90%. At week 1 there was an increase for all treatments. Baratawidjaja (2006) states, neutrophil 

cells have only been in circulation for less than 48 hours prior to migrate and move very quickly to the 
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area of infection. Under normal conditions the neutrophil population is kept for emergencies in the 

lymphoid tissues of the kidney. When the stimulus occurs as a result of inflammation or inflammation, 

the cells will migrate into the bloodstream and then into the inflammation wound. Then the pathogenic 

bacteria will be difagosit by these cells and then inserted into the phagosome which there are acid 

hydrolase enzyme, myeloperoxidase and lysozyme which will digest the bacterial cell lysis and 

pathogens. 

On the 3rd week was lower as compared to week 1. This is presumably because when measured, which 

was instrumental in the defense activities dominated by monocytes. These results are visible from the 

highest number of monocytes obtained at week 3. Results of this study are supported by Iwama (1996), 

which states that in initial attack of pathogenic bacteria, the cell first came to the area of infection are 

neutrophils. Neutrophils move faster than the monocytes and can get in the area of infection within 2-4 

hours. At this time, the defense or the phagocytic cells dominated by neutrophils. But after a few hours 

later (approximately 7-8 hours) is dominated monocytes. 

Baratawidjaja (2006) states, neutrophil cells have only been in circulation for less than 48 hours prior 

to migrate and move very quickly to the area of infection. Under normal conditions, the population of 

neutrophils stored for emergencies in the lymphoid tissues of the kidney. When the stimulus occurs as 

a result of inflammation or inflammation, the cells will migrate into the bloodstream and then into the 

wound inflammation. Then the pathogenic bacteria will difagosit by these cells, and then included in 

the phagosome which there are acid hydrolase enzyme, myeloperoxidase and lysozyme which will 

digest the bacterial cell lysis and pathogens. Measurements were performed in this study is on day 7 

post-infection that allegedly have occurred over the function of neutrophils replaced with dominance 

by monocytes. But the value of the percentage decrease in neutrophil count is still within the normal 

range, so it does not lead to increased susceptibility to infections due to the low percentage of 

neutrophils. According to Hardi (2011), the percentage of normal neutrophil count in tilapia is 

approximately 10 to 18.1%. While the percentage of low neutrophil counts during the study was 11.00% 

indicates that the number of neutrophils is still in normal range. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                        Figure 5. Total Neutrophil during the study 

 

Monocytes 

The percentages of monocytes were observed during the study for all treatments as presented in Figure 

6. According to Fujaya (2004), monocytes are the cells which are stronger in fagocyt particles or antigen 

compared to neutrophils. Monocytes differentiate into macrophages in the network even able to fagocyt 

large particles in large numbers to 100 bacteria. The results showed that the percentage of monocytes 

at weeks 0, for all treatment were the same that equal to 15.00%. At week 1 to week 3 percentage 

continues to increase the number of monocytes with the highest percentage in treatment B by 18.33% 

and in the 4th week of decline. When there is an infection, which occurred over the function of the 

immune response that works in advance as non-specific immune responses such as phagocytosis 

activity undertaken by monocytes and neutrophils (Iwama 1996). 

An increase in the percentage of monocytes showed an increase in immune response as a result of the 

attack of pathogenic bacteria in the form of an increase in phagocytic activity. Monocytes are 

phagocytic cells other than neutrophils that also serve as a non-specific immune system. According 
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Fujaya (2004), monocytes are the cells which are stronger in fagocyt particles or antigen compared to 

neutrophils. Monocytes differentiate into macrophages in the network even able fagocyt larger particles 

and in large numbers to 100 bacteria. Increase in monocytes was also an indication that in the 3rd week 

(7 days post-challenge test) the amount of bacteria that attacks fish V. alginolithycus totaled more than 

four weeks so that the body of the fish producing monocytes higher against the bacterial attack. 

According Baratawidjaja (2006), monocytes derived from a common progenitor cells in the bone 

marrow. After proliferate and matured, these cells into the bloodstream. Monocytes not only attack 

microbes and cancer cells but also produce cytokines, deploy defense in response to infection, play a 

role in tissue remodeling and repair, as well as a source of some important complement. 

  

 

 

 

 

 

 

 

 

 

 

 

                                        Figure 6. Total Monocytes during Research  

Thrombocyte 

Based on the results of the study (Figure 7) shows that platelets for all treatments have a very small 

percentage. At week 0, the average value for all platelet same treatment that is equal to 3.70%. At week 

1 there is a decrease in total platelet until the 2nd week in which treatment has the highest average value 

contained in the positive control (C +) of 2.33% whereas treatments A, B and C are not contained in the 

preparation of platelet pillowcase. According Fujaya (2004), platelets are not common in the blood 

components at normal conditions, but if the response occurs as a result of treatment, the platelet count 

may rise sharply. At week 3 after injection of platelets in the blood V. alginolithycus grouper increased 

treatment where K + has the highest average value of 5.67% K- subsequent treatment by 4.67%, 

Treatment A and C of 4% and the has an average lowest value contained in the treatment of B of 3.67%. 

At week 4 decreased platelets in all treatments with the highest average value contained in the positive 

control (C +) of 5% is known not given immunostimulatory but injected with the bacterium V. 

alginolithycus. The role of platelets in hemostasis is well known through the formation of aggregation 

at the damaged vascular wall. Decreased platelet count accompanied by bleeding. Platelets have an 

important role in inflammation (Baratawidjaja 2006). 

 

 

 

 

  

 

 

 

 

 

 

 

Figure 7. Total Thrombocyte during the study 

 

 

The Growth of Hampback Grouper 

Provision of kappa-carrageenan in the diet can improve the immune system of humpback grouper as 

well as their impact on the growth of grouper during treatment. Based on the results of the study showed 
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that the kappa-carrageenan in feed influence the growth of grouper for all treatments compared to the 

control, the data of weight gained for grouper may be used for more research as presented in Figure 8. 

The feeding of kappa-carrageenan at higher doses can suppress the growth of fish grouper as maintained 

during treatment. The highest absolute weight gain that is contained in a treatment at 2.32g, subsequent 

treatment B respectively of 1.73g, 1.59g of treatment C, negative control (K) of 0.92g and a positive 

control (C +) of 0.85g. growth of grouper given feed kappa-carrageenan as much as 5 g / kg of feed 

significantly different when compared to other treatments and control. According to Vilela-silva et al. 

(2008), polysaccharide sulfate is known to have a function as growth factors, coagulation factors and 

also function in fertilization. when nonprotein energy in the feed is able to put to good use, then feed 

protein to be used for optimal growth (Halver and Hardy 2002). The use of k-carrageenan as an adhesive 

in larvae feed Channa striatus deliver growth and feed efficiency were good (Nakagawa et al. 2007). 

Survival of Humpback Grouper 

During the administration k-carrageenan in the maintenance period of 14 days (2 weeks), it was seen 

that treatment A, treatment B and C show the viability of 100%. It is alleged that the administration of 

kappa-carrageenan give effect to the body's resistance of humpback grouper while the positive controls 

and a negative control had a survival of 90% due to the feed given without k-carrageenan that affect the 

body's defenses against a variety of grouper fish posed conditions. After post-infection with bacteria 

V.alginolithycus decreased survival rate to lowest in positive control at 65% this is because K + is not 

given feed kappa-carrageenan so that the body's resistance to bacteria is very weak, causing very high 

death rate. As for treatments A, B and C have a resistance to the bacteria so that there is no death found. 

4. CONCLUSIONS 

The addition of k-carrageenan in feed at a dose of 10 g / kg-1 feed can increase levels of hemoglobin 

(Hb), total erythrocyte, leukocyte and differential leukocyte total highest in week 1 to week 4. While 

the best growth, obtained in the treatment of 5 g / kg-1 feed with a survival rate of 100%. 
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ABSTRACT  

On the cultivation of seaweed, bacteria also have qiute important roles in the spread of ice-ice disease, where acts 

as a cause of secondary infection so that it can cause the fatal damage to the thallus of seaweed.The treatment of 

secondary bacterial infection can be done if it is known the type of bacteria that infected by using biochemical 

test (bacteria identification).  This research aims to determine the types of bacteria that infect seaweed in Taar 

Village, Tual City. The Parameters are observed as gram coloration and biochemical tests.  The Results of gram 

coloration and identification find three types of bacteria are Vibrio vulnificus, Pseudomonas sp. and Pasteurella 

sp. 

Keywords: Bacteria, K. alvarezii, Seaweed.  
 

1. INTRODUCTION 

Bacteria are microscopic organisms which existence widespread and encountered anywhere.  Bacteria 

can be saprophyte if there is a symbiotic relationship with the environment and can be parasite, if it 

adverse environmental. On the cultivation of seaweed, bacteria also have qiute important roles in the 

spread of ice-ice disease, whereacts as a cause of secondary infection so that it can cause the fatal 

damage to the thallus of seaweed. Vairappan, et.al., (2008) states that the control ice-ice disease on 

seaweed K. alvarezii in Indonesia have not been handled well, which results in the decrease of seaweed 

production 70-100%. The treatment of secondary bacterial infection can be done if it is known the type 

of bacteria that infected by using biochemical test (bacteria identification).   

 

2. METHODOLOGY 
This research was conducted in July 2015, while the samples taken in the waters of Taar Village, Tual 

City, Southeast Moluccas and are analyzed in the microbiology laboratory, Tual State Polytechnic 

Fisheries. The equipments that areusedconsist of tube, petri dish, beaker glass, objek glass, cover glass, 

hotplate, stirrer, needles Ose, autoclave, incubator and microscope.  Materials; seaweed, media Tryptic 

Soy Agar (TSA), gram staining materials (violet crystal, lugol iodine, safranin), alcohol 95%, 

alumunium foil, aqua, cotton, tissue and identification kits. The samples taken from thallus of seaweed 

that is exposed ice-ice and water.  The first step in this research is sterilization water and media in 

autoclave 1210C at pressure of 1 atm. Samples isolated on TSA media, incubated in a incubator at 280C 

– 300C for 24-28 hours. Isolate are purified and identified with biochemical test and Bergey’s Manual 

of Determinative Bacteriology (Brenner,  et al., 2005). 

3. RESULTS 

Gram coloring on isolated bacteria shows that all of the colony is negative gram bacteria because it 

absorbs safranin color (pink) than the violet crystal (purple). Irmawati and Dangeubun (2014) states 

that the bounding of color occurs of safranin color (pink) bound on the structure of the bacteria cell 

which is observed by using microscope at a magnification 100x, compared with crystal violet color 

(purple)  so that it can be state that those bacteria includes to gram negative bacteria. 

Table 1.  Identification of V. vulvinicus 
Caracteristic Results 

Colours Green 

Gram - 

Indole - 

VP - 

Arginindihidrolase + 

Ornithin decarboxylase + 

Lysine decarboxylase + 
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The results of bacteria identification obtained three (3) spesies of bacteria, there are Vibrio vulnificus 

(Table 1), Pseudomonas sp. (Tabel 2), and Pasteurella sp. (Table 3). V. vulnificus bacteria have a 

characteristic colony with blue color up to green on TCBS media, have a fermentative characteristic 

and positif glucose, methyl red, lactose, sucrose, gas production and negative H2S.  From molecular 

identification, this bacteria is obtained by the level of homology about with 98% of homology with 

1020 pb bases long and strain type E08 (Felix, et al., 2011). During infecting V. vulnificus reaches the 

intestines mucosal wall which is caused septicemia (Lee, et al., 2008). 

Table 2. Identification of Pseudomonas sp. 
Caracteristic Results 

Gram - 

Indole -  

OF O 

Oksidase + 

H2S  + 

Motility   - 

Arginine  + 

 

Pseudomonas sp. is a gram negative bacteria, facultative anaerobic and aerobic, in rod shaped with a 

medium size, motile (some have polar flagella), catalase and a positive oxidation.  These bacteria live 

free in nature, there fore it can be found in the water or soil.  Pseudomonas bacteria consist of several 

spesies, but only one spesies of which are pathogenic, that is P. aeruginosa which has a native habitat 

in water and soil, but can also be found in the skin, mucous membranes and feces (Carter and Wise, 

2004).  

Table 3.  Identification of Pasteurella sp. 

Characteristic Results 
Gram  - 
Indole - 
MR + 
VP - 
OF F 
BM - 
H2S + 
Motility - 
Lysine - 
Arginine + 
Ornithin - 
Manitol - 
Inositol - 
Arabinose + 
Glucose  + 
Sacrosa - 

 

Pasteurella genus consists of six (6) spesies that have characteristics of beta hemolysis, the growth in 

the Mc Conkey media, formedindoles, gas formation from carbohydrates, the acid from lactose and 

mannitol.  Important species of the Pasteurella genus is P. multocida, P. haemolytica, P. urea, P. 

aerogeneses and P. gallinarum.  Two spesies genera that have meaning economically important in the 

field of farming is P. multocida and P. haemolytica, as they often cause the death on cattle of ruminants 

and poultry (Ariyanti and Supar, 2008). 

Pasteurella sp. bacteria identified from K. alvarezii seaweed cultivation because of the location close 

to residential areas, which in part have pets such as chickens, duks and dogs, which were issued feces 

contaminate the sea water. Infection V. vulnificus, Pseudomonas sp. and Pasteurella sp. bacteria in fish 

and shrimp have been published but information about infection on seaweed have not been published 

yet at present, there fore futher research is necessary. 
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4. CONCLUSIONS 

It is found three types of bacteria in samples of seaweed K. Alvarezii and water in the Taar Village, 

there are V. vulnificus, Pseudomonas sp. and Pasteurella sp. It is necessary to be done a further research 

in order to find out level of bacterial pathogenicity of those bacteria in K. alvareziiseaweed. 
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