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Abstract

Pearl oyster is one type of mollusc that has great potential to be developed in several regions in
Indonesia, such as West Papua, Maluku, Bali, and West Nusa Tenggara (NTB). The development of the marine
and fisheries industry, including the pearl industry, is quite rapid, encouraging Indonesian scientists to conduct
research and development related to the cultivation of the pearl oyster. To map the trend of pearl oyster research
in Indonesia and the potential for further research, this paper explores research that has been carried out for ten
years (2011-2021) based on the Google Scholar database through a bibliometric analysis, followed by
visualization using the VOSviewer software. It was found that during the period, pearl oyster researchers were
divided into 32 clusters and Cokrowati (4 documents) was the most dominating researcher in studying pearl
oyster cultivation, followed by Ginting and Mukhlis (3 docs). The type of pearl oyster that has been most studied
related to farming is pearl oyster (Pinctada maxima) and the penguin wing oyster shell (Pteria penguin). This
study provides opportunities to develop research on both species.
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Abstrak

Kerang mutiara adalah salah satu jenis moluska (kekerangan) yang berpotensi besar untuk
dikembangkan di beberapa wilayah di Indonesia, seperti Papua Barat, Maluku, Bali, dan Nusa Tenggara Barat
(NTB). Perkembangan industri di kelautan dan perikanan termasuk industri mutiara yang cukup pesat,
mendorong iimuwan Indonesia untuk melakukan penelitian dan pengembangan terkait budidaya kerang tersebut.
Untuk memetakan trend penelitian kerang mutiara di Indonesia dan potensi penelitian lanjutannya, tulisan ini
mengeksplorasi penelitian yang telah dilakukan selama sepuluh tahun (2011-2021) berdasarkan database
Google Scholar melalui sebuah analisa bibliometrik, yang dilanjutkan dengn visualisasi dengan software
VOSviewer. Didapatkan bahwa dalam periode tersebut, peneliti kerang mutiara terbagi dalam 32 klaster dan
Cokrowati (4 dokumen) adalah peneliti yang paling mendominasi dalam mengkaji budidaya kerang mutiara,
diikuti oleh Ginting dan Mukhlis (3 dokumen). Jenis kerang yang paling banyak diteliti terkait budidayanya adalah
tiram mutiara, (Pinctada maxima) dan kerang tiram sayap penguin (Pteria penguin). Hasil penelitian ini
memberikan peluang peneliti untuk mengembangkan penelitian pada kedua species tersebut.

Kata kunci: Kajian bibliometrik, Google Scholar, Pearl oyster, Pinctada maxima, Pteria penguin

INTRODUCTION

Pearl oysters are marine commodities that have economic value and have prospects for future business
development. Pearl products from mollusc in the Pteriidae family are increasingly in demand and the price
continues to increase (Nur et al., 2020). In 2018, Indonesia managed to export pearls of up to USD40.7 million,
the majority of the export destinations (94%) were Japan. Indonesian pearl oyster farming has existed since
1918, developed by the private sector but seed production volume is still the main problem faced by the farmers
today (Wardana et al., 2014). The species that have been widely cultivated in Buton, Southeast Sulawesi since
1936 generally come from white-lipped pearl oysters (Pinctada maxima) and mabe oyster or the penguin wing
pearl oyster (Pteria penguin) (Mushaffa et al., 2018).
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There are several pearl oyster producing areas in Buton including Palabusa Village which produces mabé
pearl oysters (Mushaffa et al., 2018). Meanwhile, the area that is the centre of pearl production in Indonesia is
Nusa Tenggara Barat (NTB) waters with southern sea pearls of the Pinctada Maxima species. Then, there are
also waters in Lampung, Nusa Tenggara Timur (NTT), Bali, North Sulawesi, Southeast Sulawesi, Central
Sulawesi, Gorontalo, Maluku, North Maluku and West Papua. Since 2005, Indonesia has dominated the supply of
South Sea pearls in the international market, reaching 43 percent (Ambari, 2018)

There are five types of seashells (oysters) that are known to produce pearls, namely silver-lipped pearl
oyster or white-lipped pearl oyster (Pinctada maxima), the penguin wing pearl oyster (Pteria penguin), black lip
pearl oyster (P. margaritifera), Japanese pearl oyster (P. fucata), and triangle sail mussel (Hyriopsis cumingii) P.
maxima, P. margaritifera, and P. penguin are the most common oysters farmed in Indonesia since the year 2000
(Winanto, 2004; Sujoko, 2010). Pearl oyster farming and the related sectors in Indonesia mostly use wild oyster
seeds. If not managed well, the national industry will not sustain because the wild harvesting can potentially
destroy the oyster population (Manez et al. 2010; Awaluddin et al., 2013). The Indonesian government continues
to strive to become a supplier of pearl needs in the world market. Of the four types of pearls sought by pearl
hunters, Indonesia is currently listed as the main supplier of one type of pearl, namely south sea pearls. However,
the availability of this type of pearl is currently under threat of decline, because the number continues to shrink
(Ambari, 2018).

Indonesia is one of the export-quality pearl seed producing countries that is well known in the international
market with pearl quality being ranked third after Australia and Myanmar (Wardana et al., 2014). The right
solution to control the number of catches in nature is to conduct a breeding program for pearl oyster commodities.
Overcoming various kinds of problems in the pearl production business, currently the pearl production business
has been carried out in an integrated manner by companies with large capital, from seed (spat), hatchery or
hatchery to post-harvest since the past decade. To support the government's program in advancing pearl oyster
farming, a number of Indonesian scientists have conducted various research topics spread across various
regions. The purpose of this study was to map the trend of research topics related to pearl oyster farming,
conducted by Indonesian researchers in some farming centres during the period between 2011 and 2021,
through a bibliometric analysis using VOSviewer software. The mapping will benefit other researchers who want
to collaborate on research or find interesting topics to be developed further related to pearl oyster farming.

MATERIALS AND METHOD

This study utilized a bibliometric analysis by using the Google Scholar database, which is free and open
access. The metadata data was collected in January 2022. Originally, by using keywords in searching metadata
(in Bahasa) kerang mutiara “DAN” budidaya, the number of collected documents was 1380, containing mixed
types of papers (in Bahasa). Then, through the limitation of published year between 2011 and 2021, the number
of articles reduced to 1110, with the number of relevant articles beong 507. Forty-three papers were selected and
the metadata was saved into .csv and ris for further data analysis through VOSviewer version 1.6.7.

Fifty-seven most recent and relevant research papers (.ris) were selected among 1030 collections and they
were submitted through the VOSviewer. Microsoft excel and VOSviewer (van Eck and Waltman, 2018) were used
to visualize raw data into tables, graphs, and maps.

RESULTS AND DISCUSSION

Figure 1 depicts the distribution of a total 507 research articles on pearl oyster cultivation in Indonesia
published by Indonesian scientists between 2011 and 2021. The number of articles increased tripled from 26 in
2011 to 77 in 2018 and decreased from 77 in 2018 to only 46 papers in 2021. The results showed that the
number of research papers produced by Indonesian researchers in Indonesia fluctuated. This is because, in
recent years, the Indonesian government has encouraged researchers to publish their research in foreign
publishers rather than in domestic publishers.

Research on pearl oyster culture (2011-2021) was dominated by Cokrowati (4 docs) as the top authors and
followed by Ginting and Mukhlis (3 docs) as indicated in Fig. 2. The fields of study conducted by the top ten
authors were scattered, ranging from the biology, the cultured systems, the feed technology to the farming
environment.
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Figure 1. The number of research articles (2011-2021) collected from the Google Scholar database
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Figure 2. Ten top authors of pearl oyster culture (2011-2021) collected from the Google Scholar database

Among those 507 papers (Fig.1) from the Google Scholar database, 43 papers related to the most relevant
topics to pearl oyster culture in Indonesia were selected and were visualized the research trends on the topics
assisted with VOSviewer version 1.6.7 software. This effort is useful for finding the novelty of the research in this
domain. Figure 3. indicated the whole picture of research on pearl oyster culture (2011-2021). Of the total 116
items selected by the software, it produced 31 clusters, indicated with different colours of bullets (Fig. 3). The
authors focused on different topics, i.e. identification of site location of the oyster farming (Junaidi et al., 2018),
observing pearl shell spat with different densities (Oktaviani et al., 2018), and introducing an integrated cultured
system in floating cages (Junaidi et al., 2021).
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Figure 3. The network visualization map of research on pearl oyster culture
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Figure 4. Pinctada maxima and Pteria penguin are two species of the pearl oysters culture research

Figure 5. Density visualisation of research topic related to pearl oyster culture
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Figures 4 and 5 indicated that Pinctada maxima and Pteria penguin were the two most observed species of
pearl oysters. The first species (P. maxima) was studied for a long time and the guideline of the farming
technique was documented in Winanto (2004), Sujoko (2010), and Ningsih (2017), to name but a few.

Even though it was not clear enough to identify the related focus of the study on the map (Fig. 4 & 5), some
suggestions were made by the researchers from their different findings. Mukhlis et al. (2019) suggested
assistantships for superior quality pearl shells and operational capital loans for the farmers considering the long
enough enlargement period so that farming activities can be sustainable. It is necessary to provide technical
assistance during the operational period to ensure a high level of seed production (Wullur et al., 2019).

Junaidi et al. (2019) suggested an integrated pear oyster culture system, because the production of floating
net cages will no longer rely on one commodity, but one net cage unit can produce more than one commodity,
one net cage can produce two commodities at once, namely lobster (Panulirus homarus) and pearl oysters (P.
maxima).

The knowledge of bacteria present in living cultures is important for designing nutritional strategies for oyster
culture. A molecular approach by Wullur et al., (2019) found seven isolates colonies possess high similarity to five
bacteria species i.e. Pseudomonas pachastrellae, Vibrio alginolyticus, Bacillus filamentosus, Bacillus cereus and
Idiomarina fontislapidosi belonging to four different genera, i.e. Bacillus, Staphylococcus, Vibrio, and
Alteromonas. The authors further suggested that EM treatment is suspected to involve bacterial species in the
process of diet decomposition and subsequently became a food source or decomposed organic material as
nutrition for the oyster larvae.

Whereas, the penguin wing pearl oyster (Pteria penguin), has just recently attracted researchers to develop
their studies. P. penguin is the producer of half-pearl pearls (Gervis and Sims, 1992; Nur et al., 2020). Generally
farmed by the community either in groups or individually to produce semi-round pearl seeds or commonly called
mabe and handicrafts made from shells that have been coated with a core in the form of protrusions (blisters)
with varied shapes (Haws, et al., 2006; Teitelbaum, et al., 2008; Chand, et al., 2011; Firmansyah et al., 2019; Nur
et al., 2020).

P. penguin is a type of oyster that can form semi-round pearl grains which are widely farmed in Palabusa
Village, Baubau City, and Southeast Sulawesi Province. The carrying capacity of Palabusa waters for the
development of pearl mabe pearl farming is 847 units. Further research needs to be carried out, especially
regarding social and economic aspects as well as other water quality parameters that affect the determination of
the suitability of the farming areas such as environmental pollution, waves and tides (Hartina et al., 2021).

The ibliographic data in this study was further mapped to create co-authorship, keywords co-occurrence,
citation, bibliographic coupling, or co-citation map. Fifty-seven files from RIS format (.ris) were used to map the
authorships. With the minimum number of authors per document being one (1), it provided 73 names. For each of
the 73 authors, the total strength of co-authorship links with other authors was calculated. The authors with the
greatest total length strength were selected. The map of authorships produced 32 clusters (Figure 6) and was
created with all items were selected even some of them are not connected to each other. The most recent studies
in 2021 were conducted by Cokrowati, Hamsiah, Baso, Dermawan, and Nuning (indicated with yellow bullets in
Figure 6).

In this study, the metadata (.ris) then was further limited by the specific keyword pear oyster or kerang
mutiara (in Bahasa) and some locations were selected, it will break the previous map shown in Figure 3. The
research of pearl oyster in Indonesia, from the past to the latest year's coverage 7 locations, including
Kapontoripulau Bay, Kangean Island (kepulauan Madura), West Nusa Tenggara (Nusa Tenggara Barat),
Sekotong, Sekotong Bay (Teluk Sekotong), North Maluku (Maluku Utara), South Ternate Sea (Perairan Ternate
Selatan) (Figure 7).
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Figure 6. Overlay visualization of top researchers in pearl oyster culture in Indonesia
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Figure 7. Research location on pearl oyster (Pinctada maxima) culture

CONCLUSION

This present study provided some interesting findings. First, even though the Google Scholar database
has limited authority for free accesses, the database determined the number of published papers (in Bahasa) in
pearl oyster culture (2011-2021) by Indonesian researchers fluctuated, with the peak in 2018 (77 papers).
Second, VOSviewer analysis indicated that the research was dominated by Cokrowati as the top author, followed
by Ginting and Mukhlis. Third, the two most oyster species subjected to the research were silver-lipped pearl
oyster (Pinctada maxima) and penguin wing pearl oyster (Pteria penguin). Fourth, upcoming researchers were
provided different options of research locations, including South Ternate seawater and Teluk Siung Sekotong for
developing further research. In addition, this study suggested fields of research of Pinctada maxima were
broadened than that of Pteria penguin and the opportunity to conduct collaborative research on both species is
still widely open.
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