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ABSTRACT 

Sustainable aquaculture in Indonesia especially the development of shellfish has been conducted. Until now, the culture of abalone 
that have been developed in are Haliotis asinina and Haliotis squamata. The potential for developing abalone for sustainable aqua-
culture in Indonesia is very high because the need for abalone feed as herbivorous organisms can be fulfilled throughout the year 
from the cultivation of Gracilaria sp. Abalone cultivation can also be integrated with fish culture or seaweed culture. Recently, the 
supply of abalone from major producer countries, namely Japan, Taiwan, the United States, Australia and New Zealand, still cannot meet 
the needs of the world market. The current global abalone production was known to only come from capture fisheries which yielded around 
6500 mt in 2016/2017. The trend of harvest decline was seen since previously the worldwide abalone harvest in 1970 was around 20 000 
mt (Cook, 2019). The declined harvest was known to occur in South African countries, Australia, New Zealand and the United States (Cook, 
2019). However, declined production of abalone was thought to occur also in Indonesia, one of which is caused by illegal capture 
(WWF.or.id, 2019). This paper discuss the recent trend of aquaculture to support the development sustainable aquaculture in Indonesia.  

INTRODUCTION 
 

Abalone (Haliotis spp.) is the genus within the invertebrate molluscs of the gastropods class which has very high prospect to be 
developed in Indonesia considering the demand of consumption which is quite high in the world market (Cook, 2019). High nutri-
tional value and the influence of prestige for those who consume it, especially in Japan and China, causes abalone to have high eco-
nomic value and become the target of consumers. Abalone species are low tropic level where larvae eat benthic diatoms and adults 
eat seaweed or macroalgae. Therefore, abalone could be categorized as species that can support sustainable aquaculture. In addition 
to abalone as a consumed product, abalone is also known to have bioactive content that can be applied to health, namely as an anti-
cancer, anti-oxidant, anti-microbial, anti-coagulant and benefits for cosmetics (Nguyen et al., 2013; De Zoysa, 2013). Abalone shells 
also have a very good opportunity in Indonesia to be used as raw material for art crafts that can be marketed and enhance its value.  

 
The abalone aquaculture industry and its development through research in various parts of the world is currently quite rapid, es-

pecially in the development of broodstock management, larval rearing, nursery and enlargement techniques. In Indonesia alone  
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there are seven potential abalone species namely Haliotis asinina, H. varia, H. squamosa, H. ovina, H. glabra, H. planata, and H.  

crebrisculpta (Dharma, 1988), but only Haliotis asinina and Haliotis squamata were considered as potential aquaculture species in 
Indonesia since their growth performance were known to be significantly higher. 

 
One of the integral issued for the development of abalone production in Indonesia was that the production data of abalone is still 

poorly managed and not publicly available. In this article, we review the awareness of abalone culture to support sustainable aqua-
culture in Indonesia. Main issues on how Indonesia could take advantage of abalone cultivation will be discussed with management 
strategy solutions that can be taken for further policy determination. As for this paper, it also discusses challenges in the field of aba-
lone research in Indonesia for the development of better cultivation in the future. 

 

DISCUSSION 
 
Abalone Cultivation in Indonesia 

 
The documented abalone aquaculture production in Indonesia especially for the Haliotis salina and Haliotis squamata species has 

only been pursued through collaborative research between universities and marine aquaculture research centers in Indonesia to 
provide the baseline knowledge of abalone in Indonesia. The study that have been done in Indonesia was quite diverse based on 
detailed data between 2000 and 2020. Research efforts have been prioritized by identifying abalone in Indonesia with various re-
search methods including abalone heterogeneity studies, studies of genetic variation, biometric characteristics, studies of potential 
and level of exploitation, estimation of spawning seasons, estimation of habitats and characteristics environment (Daniarsih et al., 
2018; Yuniarti et al., 2009 ; Litaay et al., 2012 ; Ishak et al ., 2020; Setiawati et al., 2017; Mahardika & Danoedoro 2017 ; Bachry et al ., 
2019; Pebriani et al ., 2016 ) . The research on engineering aquaculture to support the cultivation of abalone has been done on the 
topic of optimization of juvenile maintenance, abalone nursery engineering, abalone culture and enlargement of animals using the 
Integrated Multi-Trophic Aquaculture (Susanto et al., 2012; Setyono, 2005; Sofyan 2017; Setyono, 2007; Hamzah et al., 2012; Hayati 
et al., 2018; Loekman et al ., 2018; Rezeki & Ariyati, 2014; Deni et al., 2018; Effendy & Balubi, 2018; Giri et al ., 2014). 

 
The tendency of abalone cultivation in Indonesia still utilize natural food such as Gracilaria seaweed, Ulva and Spinosum (Prihadi 

et al., 2018). However, dependence on seaweed should also be avoided although Indonesia is one of the countries with the highest 
seaweed production in the world (FAO, 2016). Currently, abalone culture trends in various parts of the world are reducing natural 
feed since artificial feed is more supportive for growth (Naidoo et al., 2006). Indonesian researchers have been conducting the appli-
cation of commercial feed for the growth of important species, especially in the juvenile phase and enlargement of abalone (Marzuki 
et al., 2012; Sinaga et al., 2015; Giri et al., 2015; Susanto et al., 2016; Primaningsih et al., 2016; Rusdi et al., 2018 ; Syahrin et al., 
2018; Khotimah et al., 2018 ) . 

 
It must be realized that the development of abalone species is very promising to be developed in the aquaculture industry that 

can certainly increase income. Although the awareness of abalone culture is still lacking, the development of abalone research in 
Indonesia is currently ongoing in the Gondol Bali Aquaculture Research Center (BBRPBL), Bali's Shrimp and Shellfish Development 
Center Center (BPIU2K) and the Lombok Sea Aquaculture and Fisheries Center. These are the main centers in Indonesia rensponsible 
for the rapid information research and development experience that has been done since 15 years ago. In general, abalone natural 
resources in Indonesia are widely distributed in the waters of Sumatra, Sulawesi, NTT, Madura, Maluku and Bali. Through several col-
laborative programs, abalone has also been spread to several regions in Indonesia, one of which is at the Brackish and Marine Aqua-
culture Development Center located in Pangandaran. The program that has been carried out om West Java was abalone (antaranews, 
2019) 

 
 
The Indonesian abalone is known to have a high market value (30 USD per kg) however the supply is still below demand (CNN, 

2019). One reason for the limited supply was the low occurrence of the abalone aquaculture production activity. In addition, the cul-
tivation cycle requires a long time between 6-8 months to reach harvest size. The preferred size for the Asian market is the size of the 
cocktail so it can be harvested when measuring 7-8 cm. This causes low enthusiasm for the aquaculture community to carry out cul-
tivation compared to other culture species such as shrimp, fish and seaweed. Besides that, the contribution of the abalone fishing 
industry was unindetified properly since capture data and illegal catches and trade of wild abalone were not recorded. 
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At present there is an increase of interest for the investment in abalone cultivation from private parties and foreign investors, 

since the business potential is still wide open. One of the success factor of the abalone culture is the availability of abalone seeds in 
Indonesia. Currently abalone seed production can already be produced considering that the technique of producing abalone larvae is 
well mastered by the aquaculture research centers in Indonesia. The relatively stable water temperature in Indonesia and the availa-
bility of cultivation facilities and the ease of transportation are other things that could benefit the program of abalone aquaculture. 

 
The aquaculture society should be aware that the opportunity to increase abalone seed production in Indonesia is very possible 

considering that the current production technology can be adapted, modified and scaled up. China produced 7 billion seeds in 2013 
(Wu & Zhang, 2016). It is expected that seed production of tropical abalone species (H. asinina & H. squamata) developed in the ter-
ritory of Indonesia will be able to pursue the production target of at least 1 billion seeds by 2023 to support the target of increasing 
exports by 250% by 2024 (detik.com, 2020). Although abalone species have not yet become the prime product for cultivation, gov-
ernment attention needs to be increased by taking more strategic steps to support sustainable aquaculture. The program that needs 
to be carried out immediately by the government is the introduction of innovative abalone cultivation assistance to the community. 
Although without the presence of the government, the potential for abalone shellfish cultivation has begun to be discovered by the 
private sector with the basis of community empowerment in various regions in Indonesia namely Batam and Maluku. Opportunities 
to conduct intensive abalone cultivation are actually wide open considering the open access to information. One of the things is the 
application of artificial feeding technology which with this effort, aquaculturist can overcome the obstacles of lack of natural food 

 
Obstacles in Indonesian abalone culture  

 
The sustainability of the abalone aquaculture business can be said to be very dependent on the availability of quality seeds. In var-

ious countries the post larvae stage becomes a major problem considering that at that phase the larvae undergo a change in eating 
habits from zooplankton to periphyton. The variation of the physiological factors that accompany it still needs to be explored in more 
(Wu & Zhang, 2016). 

 
In addition to physiological factors, the presence of disease outbreaks caused by the bacterium Vibrio parahaemolyticus must be 

discussed by farmers since it has occurred in abalone producing countries namely China, Japan and Korea (Cai et al ., 2006). The ma-
lignant pathogenic bacteria are also found in Indonesia but often attack cultured shrimp (Vannamei sp.). Ambiguity often arise when 
trying to determine whether the bacterial infection is the cause of primary or secondary disease. Therefore, an approach must be 
developed to correlate potential pathogenic phenotypes and genotypes. Evaluation of the mechanisms of virulence must be done 
using new diagnostic tools to characterize the genes that are involved in the pathogenesis (Paillard et al., 2004). Since the 1950s, 
various pathogens which have been linked to various pathogens including prokaryotic bacteria, eukaryotic parasites and viral organ-
isms, have been identified as causes of clinical signs of disease and mass death of a balloon in the wild and aquaculture (Grandiosa et 
al 2018). 

 
Disease factors are already known to be a common problem in fish and shrimp species in marine aquaculture, therefore govern-

ment attention through aquaculture disease monitoring strategies must be tightened. The existence of fish quarantine centers in 
various regions of Indonesia is expected to support the program. One strategic step is that abalone seedlings developed in Indonesia 
are expected to continue to be produced in the government-owned Aquaculture Center given that the standard procedures are good 
enough for aquaculture biosecurity. Disease factors can be overcome by feeding with immunostimulants such as probiotics given 
that the method, in addition to the faster growth of abalone, immunity and survival of abalone seeds can be significantly increased 
(Grandiosa et al., 2018). 

 
Efforts to conduct breeding in abalone is an idea that can be implemented at this time considering breeding is an effective effort 

to increase growth and resistance to stress. Although abalone breeding programs have not been recorded in Indonesia, some re-
searchers have tried to hybridize H. asinina and H. squamata species (Soelistyowati et al., 2013). Strategic steps are actually more 
sought towards breeding in one species by intraspecific methods. Although breeding takes a longer path, but the process to improve 
genetic characteristics are more likely to happen (Wu & Zhang 2013). 

 
              The challenges in abalone aquaculture engineering, especially the enlargement of abalone in open seas are often ham-

pered by bad weather. This can be overcome by efforts to move the enlargement of culture from Sea Based Aquaculture to Land 
Based Aquculture (Chen & Lee 1999). Although operational costs are much higher, land based abalone cultivation with examples 
such as those developed at New Zealand can guarantee biosecurity from aquaculture. Seawater used for land based cultivation can  
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be maximized by the recirculation method so that wastewater from aquaculture does not pollute the aquatic environment. The 

circulation method can apply various technologies namely water disinfection with ultraviolet and ozonation, biological filtration and 
mechanical filtration. To support such a cultivation program, the openness of both central and regional government regarding private 
investment in the aquaculture sector must be pursued, considering regulations and policies can be discussed for the common good. 

 
The challenge that can also be said as an opportunity is that there is no special feed producer for abalone. The main player in the 

aquaculture feed industry, namely PT. Central Proteina Prima can be used as a partner to develop artificial feed with special charac-
teristics for the raising and enlargement of abalone. One characteristic of abalone feed as developed by Abfeed South Africa is that 
the feed must sink and survive for a long time in water given the abalone eating habits that are relatively greedy and grazer. The sup-
ply of abalone feed needs actually does not rely too much on imported raw materials , but the availability of adequate nutritional 
elements from protein, carbohydrate and fat factors must still be sought . The use of artificial feed has been widely studied in abalo-
ne species in other parts of the world. The obstacle that may exist at this time is the market for such artificial feed which has not 
been properly identified. If the government is able to promote the cultivation of abalone by feeding the commercial, it certainly will 
form a good business ecosystem and support the interests of all parties, both public, industry, government and stakeholders other 
interested parties. 

 
To support the accelerated growth of abalone there are actually challenges that are being pursued by researchers in various re-

gions of the world, namely the addition of probiotic supplements to feed. The use of probiotic supplements in the genus Haliotis has 
previously been carried out on several species with significant results in increasing disease resistance and growth (Macey & Coyne, 
2005; Iehata et al., 2010; Jiang et al., 2013 ; Grandiosa et al ., 2018 ) . Obstacles in the application of probiotics actually exist namely 
how to prepare probiotics on a large scale and effective in its preparation so that technologies such as probiotic encapsulation must 
be developed in Indonesia. 

CONCLUSION 
 
Various challenges that are present for the abalone aquaculture sector will continue to be in the spotlight given the potential of 

Indonesia's relatively large area and the development of abalone aquaculture that is relatively left behind compared to neighboring 
countries (the Philippines). If Indonesia wants to become a well known country which supports sustainable aquaculture, the main 
problem of the infrastructure readiness must be provided to support production. The future of the marine and fisheries sector has 
been ordained by the world in the hands of the aquaculture sub-sector (FAO, 2016). This is based on the fact that capture fisheries 
are increasingly stagnant due to overfishing and damage to ecosystems. Indonesian aquacuture in general still holds the potential for 
very large production and development needs to better than now. 
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