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Abstract | The species of ornamental fish kept in aquariums mainly for aesthetic reasons are part of the pet
and aquaculture industries, forming a multibillion-dollar global business. Based on 2015 Scopus-indexed
core collection documents from 1,679 journals authored by 6,979 writers from 54 countries, with an annual
growth rate of 4.02% over the past decade (2014-2024), this study examined the intellectual structure of
current research on ornamental fish. The basic scientometric profile of these fields was analyzed through
this bibliometric research, conducted using the bibliometrix R package. The results showed that the most
productive authors in this area were Bampidis, V., Kouba, M., and Mayo, B., each with 38 publications
during the same period and closeness values of 0.25. Conversely, Assefa A. had a higher overall citation count
(347). However, Aquaculture (ISSN 0044-8486) had the highest number of publications (n = 101). India was
identified as having the strongest collaboration network and being the most prolific country, with 319 genuine
papers. Along with providing detailed insights into the research environment and intellectual landscape of
ornamental fish, this bibliometric study highlights the growing interest in this field and related disciplines.
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Introduction

he pet market, often considered a multibillion-

dollar industry valued between $15 billion
and $30 billion, includes the ornamental fish
sector (Tarihoran ez a/., 2023). In 2021, the global
export value of ornamental fish was $379.1 million,
comprising $99.5 million in marine ornamental fish
(MOF) exports and $279.6 million in freshwater
ornamental fish (FOF) exports, according to UN-

Comtrade data. The trade in ornamental fish is one
of the fastest-growing sectors of the economy, with
over 5,300 species exported annually to international
markets (Tarihoran ez al., 2023; Novik ez al., 2011).
Known as living jewels, ornamental fish are kept in
gardens or aquariums for their aesthetic appeal and
entertainment, thanks to their vibrant colors, unique
shapes, and intriguing behaviors. Recently, they have
gained a significant role in commercial trade, especially
in earning foreign exchange (Kar, 2015; Kumar ez o/,

December 2025 | Volume 11 | Issue 2 | Page 252

o o .
Qols Links
OResearchers


https://dx.doi.org/10.17582/journal.vsrr/2025/11.2.252.264
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
crossmark.crossref.org/dialog/?doi=10.17582/journal.vsrr/2025/11.2.252.264&domain=pdf&date_stamp=2008-08-14

OPEN aACCESS

Veterinary Sciences: Research and Reviews

2015). As a result, caring for these fish has become a
popular and lasting hobby worldwide, valued for their
visual beauty and ability to enhance the ambiance of
their surroundings. Additionally, their stress-relieving
properties have contributed to their crucial role in
the global fish trade (Sharma and Dhanze, 2018).
The breeding of animals for the aquarium hobbyist
market is a rapidly expanding part of the aquaculture
industry, and its importance is expected to grow as
regulations on wild collection become more stringent.
Currently, more than 50% of the world’s ornamental
fish are supplied from Asia, with 60% of these fish
coming from developing countries (Bartley, 2000;

Tlusty, 2002; Olivier, 2003).

The domestication of goldfish in China over a
thousand years ago marked the start of ornamental fish
breeding. Today, many fish species are appreciated for
their distinctive markings, such as koi carp. Research
shows that about 10% of households in the United
Kingdom keep pet fish (Balon, 2004; Sneddon ez 4/,
2016). Estimates indicate that around 20-25 million
fish are kept in aquariums and roughly 20 million in
ponds throughout the country. Additionally, about
4000 freshwater and marine species are maintained
as pets or displayed (Davenport, 1996; Sneddon ez a/.,
2016).

In 1976, the export market for ornamental fish
expanded to 28 countries. Only later, in 2004, did it
grow to about 105 countries. Now, approximately 120
countries are involved in the industry. Singapore leads
as the top hub of the ornamental fish trade worldwide,
accounting for 12.7% of all exports. Furthermore, the
USA is the largest single importer in the industry,
contributing 19.7%. Asian countries alone make up
around 60% of the global export trade (Raja ¢z a/,
2019).

International commerce in these pets has grown
significantly in recent decades. According to Chen e7
al. (2020), who recently reviewed MOF larviculture,
it is estimated that more than 20 million marine
ornamental fish are collected from the wild and sold
to over 2 million aquarium hobbyists worldwide
each year.” This highlights the urgent need to expand
this industry by including more ornamental species.
In Africa, South America, and Southeast Asia,
the ornamental fish trade and related sectors are
economically important, serving as a major source of
foreign income (Ukaonu ez /., 2011). Its market was

valued at USD 5.4 billion in 2021 and is expected to
grow at an annual rate of 8.5% from 2022 to 2030.
'The tropical FOF category, which made up 51.7% of
the global market in 2021, dominates the industry.
Guppies (Poecilia reticulata), mollies (P, sphenops), and
zebrafish (Danio rerio) are among the most popular
tropical freshwater fish for beginners; most of these
fish are affordable, typically costing between $1 and
$6. Marine ornamental species, known for their

vibrant colors and captivating behaviors, account for
over 15% of all traded fish (Raja ez 4/, 2014).

With $339 million in commerce in 2022, ornamental
fish ranked 3,297th worldwide (Figure 1). Exports
decreased by 13.1%, from $390 million to $339
million, between 2021 and 2022. Their trade makes
up 0.0014% of global commerce. In 2022, Indonesia
($44.6M), Singapore ($38.2M), Japan ($37.6M), the
Netherlands ($25.8M), and Sri Lanka ($23.3M) were
the top exporters. The United States ($66.9M), China
($27.9M), Germany ($21.9M), the United Kingdom
($20.5M), and France ($18.6M) were the leading
importers of ornamental fish in 2022 (OEC, 2024).
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Figure 1: Which nations import or export more
ornamental ﬁs/a. FEach country is colored accm‘dz'ng to the
dﬁrmce between its imports and exports in 2022.

Compared to FOF equivalents, MOF commands a
significantly higher premium per unit. In the United
States, far fewer farms produce MOF than FOF,
despite the latter’s higher value. Only 28 marine
ornamental fish farms were estimated to exist in the
US in 2018, with 15 of these farms located in Florida.
A total of 204 freshwater ornamental farms were

established in 2014 (USDA-NASS, 2014).

Invasive species, pests, and diseases are among the
many risks that MOF trade can pose to ecosystems
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and species. Overharvesting and poor management
practices can harm conservation efforts, especially
for endangered and rare species (Conant, 2015;
Lockwood ez al., 2019; Molnar ez al., 2008; Vagelli,
2011; WOAH, 2022). Concerns about animal welfare
have also been raised due to high death rates in some
supply chains (Militz ez a/.,2016; Stevens ez al.,2017).
Furthermore, coral reef species from tropical regions
delicate ecosystems (Eddy e o/, 2021; Hughes ez al.,
2017) are the main source of the marine ornamental
fish trade (Biondo and Burki, 2020; Rhyne ez a/.,
2012).

Most MOFs are wild-caught, but over 90% of
freshwater aquarium fish are bred in captivity,
making FOF aquaculture the market leader (Dawes,
1999). However, in recent years, this small part of
the aquaculture industry has experienced significant
growth. The only captive-bred animals that were
commercially available were gobies, clownfish, and
dottybacks. Since 2019, approximately 398 marine
ornamental fish species have been successfully
bred in captivity, with about 46 of these species
being considered regularly accessible, according to
Coral Magazine’s Captive-Bred MOF Species List
(Groover et al., 2020). To better understand the
development, trends, patterns, and thematic evolution
of author productivity, as well as the key keywords
in scientific writing within this field, this study was
conducted. This will provide researchers with a reliable
source to help them understand the current focus on
ornamental fish and related bibliometric data.

Materials and Methods

Research design

This study performed a bibliometric analysis of
ornamental fish in scientific publications. Bibliometric
analysis is a quantitative method used to evaluate the
impact and development of research by examining
publication and citation patterns (Van Eck and
Wialtman, 2010). This approach aimed to identify
the scope and trends of ornamental fish research as
documented in the Scopus database over a specified

period (2014-2024).

Selection standards for the study’s articles

This study analyzed ornamental fish using a
bibliometric approach. Following specific inclusion
and exclusion criteria, a PRISMA flowchart was
used to guide the selection process. Only articles

published in English were included. Moreover, the
analysis focused solely on publications from 2014 to
October 2024. The literature search was streamlined
by applying meta-analysis and adhering to the
“Preferred Reporting Items for Systematic Reviews”
(PRISMA) guidelines (Figure 2) (Punnakitikashem
and Hallinger, 2019).
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Figure 2: A literature search using the PRISMA
procedure.

Literature searching

The main data source for this study was the Scopus
database, a comprehensive and widely recognized
bibliographical resource covering multiple disciplines,
including ecology, fisheries, and aquaculture. Scopus
was chosen for its extensive coverage of peer-reviewed
literature, such as articles, conference papers, and
reviews related to biodiversity research. The search
terms used were ornamental fish. These keywords
had to appear in the titles, abstracts, and keywords of
the indexed documents. This method aimed to find
publications specifically focused on ornamental fish,
ensuring relevant results for the study. Bibliometric
data, including titles, abstracts, keywords, and
references, extracted from the selected
publications. The extraction involved downloading
the metadata for each publication, which was then
imported into VOSviewer (version 1.6.20; 2009-
2023, van Eck and Waltman, Leiden University,
'The Netherlands), a specialized software for creating
and visualizing bibliometric networks (van Eck and

‘were
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Waltman, 2010). The Biblioshiny tool, available
within the R package at https://www.bibliometrix.
org/home/, was used to further analyze and interpret
the data. Bibliometrics software, based on R for
scientific computation, provides various tools for
quantitative scientometric and bibliometric research,
including advanced statistical algorithms, integrated
data visualization options, and high-quality numerical
routine analyses (Aria and Cuccurullo, 2017).

Inclusion and exclusion criteria

Only peer-reviewed journal articles, conference
papers, review articles, and book chapters were
included in the search results (Table 1). This ensured
that the study focused on high-quality, credible
sources of information. Documents such as notes,
articles, conference papers, reviews, books, and book
chapters were used to maintain the academic rigor of

the study.

Table 1: Number of document types of ornamental fish.

Rank  Document type Number
1 Article 1583

2 Conference paper 152

3 Review 164

4 Book chapter 94

5 Book 22

'The study methodology has some limitations. Relying
only on the Scopus database may have excluded
relevant articles indexed in other databases like Web
of Science or Google Scholar. The search terms might
have missed studies on the relationship between fish
and floristic diversity that use different terminology
or are part of broader ecological contexts. Also,
excluding non-English publications could introduce
language bias and overlook important research from
countries where English is not the primary language.

Results and Discussion

'The annual number of Scopus articles on ornamental
fish is shown in Figure 3. The number of publications
increased from 2014 to 2024. Phase I spans 2014—
2015, Phase II covers 2016-2019, and Phase III
encompasses the period from 2020 to the present. These
three phases make up the study period. Surprisingly, in
2014, there were 120 publications (in the first phase);
however, the number decreased to 104 the following
year. This marked the starting point, as evidenced by

the roughly two-fold growth in the number of articles
and publications from 2016 to 2019.The most prolific
publications occurred in the third phase, during which
the number of articles related to ornamental fish
increased significantly. However, there was a decrease
in publications in 2024 (178 publications), which may
be attributed to the remaining time in the year and
journal policies regarding the publication of special
issues. Nonetheless, recent advances in fish husbandry
and aquarium equipment technology have further
supported the hobby (Livengood and Chapman,
2007). This trend reflects ongoing scientific progress
in the field.

Annual Scientific Production

\\\/

Figure 3: The number of related scientific papers published
on ornamental fish from 2014 to 2024.

Additionally, the increasing number of authors (Table
2 and Figure 4), the number of countries involved
(Figure 5), the citations per article (Figure 6), journal
productivity (Table 3), and the sources used (Figure
7) all reflect the overall growth of the scientific
literature on ornamental fish. An author influence
map was used to evaluate changes over time in author
impact on publications, with the results shown in
Table 3. Between 2014 and 2024, 38 publications
reveal that the most prolific authors are Bampidis,
V., Kouba, M., Mayo, B., and Ramos, F. (Figure
4). Regarding ornamental fish research, Figure 5
highlights the most cited articles, with Assefa A
(n = 347), Love DC (n= 286), Shinn AP (n= 204),
and Lieke T (n= 202) leading. As Wang ez a/. (2019)
noted, prominent authors with more citations tend
to produce more influential work that significantly
impacts the field. Since 2014, the Scopus database
shows that 72 countries have published papers on
ornamental fish. India leads with 336 papers, making
up 13.2% of the total, followed by Brazil with 309
papers or 12.9%. The United States and Indonesia are
also key contributors, with 220 and 205 publications,
respectively. In terms of publication volume, most of
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the top 10 contributing countries are in Asia or the

United States (Figure 6).

Authors' Production over Time
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Figure 4: The top 20 authors from 2014 to 2024.
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Figure 6: Lists the top 20 nations in terms of scientific
output from 2019 to 2022. SCP = Country Publications;
MCP = Multiple Country Publications.

Based on how often their relevant peers cite their
scholarly publications, important writers with high
citation counts are believed to have a significant
impact on the academic research field (Docampo and
Cram, 2019). Nowadays, as professional researchers,
authors especially in aquaculture sciences conduct
their scientific work in a complex manner that involves

registering and commercializing their patents,
copyrights, inventions, and innovations, as well as
contacting different research sponsors, collaborators,
publishers, institutions, industries, and other
colleagues (Perkmann ez a/., 2013; Joftre ez al., 2017,
Kosmiitzky ez al., 2021; Neema and Chandrashekar,
2021).

Table 2: Tvp ten authors on total publications in the

ornamental fish fields.
Author Arti- Articles Country

cles fractionalized
Bampidis V 38 1.73 Greece
Kouba M 38 1.73
Mayo B 38 1.73 Spain
Ramos F 38 1.73
Azimonti G 37 1.68
Villa Re 37 1.68 Italy
Bastos M1 36 1.63 Portugal
Lépez-AlonsoM 36  1.63 Spain
Christensen H 35 1.59
Dusemund B 35 1.59 Germany
Marcon F 35 1.59 Italy
Petkova M 35 1.59 Bulgaria
Woutersen R 35 1.59 Netherlands
Pechovd A 34 1.55 Czech Republic
Lépez Puente S 30 1.38 Spain
Chesson A 29 132 United Kingdom
Manini P 26 1.19 Ttaly
Westendorf | 26 1.19
Brantom P 24 1.11 United Kingdom
Pizzo F 21 0.95 Italy

On the other hand, Aquaculture (ISSN 0044-8486)
had 101 publications, making it the most prolific
journal over the ten-year period analyzed, as shown
in Table 3. This journal covers a wide range of topics
related to fish. However, the Aquaculture Journal is
a peer-reviewed, open-access publication that aims
to provide a new platform for publishing reviews,
original research articles, and special issues focused
on aquaculture-related topics. These broad-ranging
issues include subjects such as nutrition, physiology,
reproduction, endocrinology, genetics, pathology,
immunology, microbiology, husbandry, production
techniques, and the aquatic environment.

In bibliometric scientometrics studies, consistency,
uniformity, stability, and focus on an author’s output
in the field are essential for enhancing their scientific
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Table 3: The top ten journals are based on the number of documents on ornamental fish.

Journal title

Aquaculture Q1
IOP conference series: Earth and environmental science Q3
Aquaculture Research Q2
EFSA Journal Q1
AACL Bioflux Q4
Aquaculture International Q1
Journal of Fish Diseases Q1
Diseases of Aquatic Organisms Q3
Aquaculture Reports Q1
PLoS ONE Q1

SJR *2024 ND

Cite score (2024) Publisher

101 8.6 Elsevier
78 1 IOP Publishing Ltd.
4.6 Hindawi
44 5.2 John Wiley and Sons
39 1.4 Bioflux Publishing House
37 5.1 Springer Nature
35 4.6 John Wiley and Sons
28 3.1 Inter-Research
23 59 Elsevier
22 6.2 Public Library of Science

TP="Total Publications; TC= Total Citation; ND= Number of documents, * SJR= Scimago Journal and Country Rank.

Words' Frequency over Time

Year

Figure 7: The dynamics of the top 20 sources from 2014
to 2024.

impact and influence over time (Rejeb et al., 2022;
Mostafa, 2020). The factors of scientific productivity
and their frequency distribution can be quantitatively
analyzed using statistical models such as Lotka’s law
and Shannon’s entropy principle. Lotka’s law has
been particularly applied in fields such as fisheries,
aquaculture, and marine studies. Examples include
aquaculture research (Kanakaraj, 2016), limnology
(Gunaseelan,2023),endemic catadromous fish species
(Copeland et al., 2023), water security (Huai and
Chai, 2016), and the production of self-sufficient fish
feed from agri-food waste (Prabakusuma et al., 2023).
For this study, a total of 2036 legitimate documents
from 4420 authors and co-authors across 73 countries
were collected. Each author was credited once to
evaluate their contribution and productivity. Lotka’s
law (Figure 8) aligns with the current data, as most
authors (5439; 77.9%) submitted only one article.
Furthermore, the beta coeflicients and goodness-of-
fit analysis suggest that more productive research on
ornamental fish may be possible in the future.

Author Productivity through Lotka's Law
|

|

% of Autrors 55,

b
Documents wiritten

Figure 8: The productivity of authors and the distribution

of research literature about Lotka’s law.

The geographic distribution of the ornamental
fish scientific landscape is shown in Figure 9. The
map displays the total number of citations using
proportional dark blue gradient shades, and a red
line with varying widths indicates the strength
of publishing agreements. The most significant
publishing partnerships are between the USA and
Thailand (10 collaborations), the USA and Brazil
(15 collaborations), Indonesia and Malaysia (12
collaborations),and the United Kingdom and Canada.
China and the USA (19 collaborations) rank second
and third, respectively.

On the other hand, Figure 10 shows the distribution
of papers by institutions. The University of Florida
has the highest number of papers (162), followed by
Universidade Federal do Para (n = 88) and Shanghai
Ocean University (n = 112). The USA has likely made
the most significant progress in the field of ornamental
fish publications. Florida is a major global supplier of
live ornamental aquatic species, which are captured

in the wild and bred. With over 200 farms raising
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more than 800 freshwater fish strains, it leads the
production of freshwater ornamental fish (IMonticini,

2010).

Country Collaboration Map

Laitude

Figure 9: Map showing global collaboration by author
location, quantity of scientific publications, and strength
of networking links.
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Figure 10: Top ten academic institutions in ornamental

Jfish publications.

A network map showing individuals who collaborated
or shared co-authorship on the ornamental fish
research is displayed in Figure 11.The co-authorship
network consists of three clusters, based on the
countries of the authors as determined by the
Walktrap clustering algorithm. Among the relevant
countries, the USA has the highest betweenness
(155), and the UK has the highest betweenness (199).
Egypt and Iraq, on the other hand, have the lowest
betweenness (1) (Figure 11A).

'The graph can be interpreted in several ways, including
this: Bampidis, V., Kouba, M., Mayo, B., and Ramos,
F. are regarded as the four most influential writers
in this field of study (Figure 11B). Because of their
significant contributions, high citation counts,
and wide connections with other authors, these
individuals have the largest node sizes in the co-
authorship network. Citation counts, along with peer

review assessments, are probably the main methods
used to evaluate the importance and relevance of
academic research. Based on the number of citations
their work receives from peers, influential writers
with high citation numbers have a major impact on
the academic research area (Docampo and Cram,

2014,2019).

#, vosviewer

&, VOSviewer

Figure 11: A4 global map of co-authorship collaborations
based on the number of scz’enz‘iﬁc publications, the location
of the authors, and the strength of the networking links.

However, Figure 12 presents a word cloud of the
keywords identified in the abstract of the academic
paperonornamental fish. The size of itsword represents
a term’s frequency in an article in the visual graph;
the larger the word, the more often it appears in the
examined papers, and vice versa. ‘Animal’ (515 times),
‘fish’ (499 times), ‘nonhuman’ (428 times), ‘article’ (417
times), ‘ornamental fish’ (294 times), ‘phylogeny’ (274
times), ‘ornamental species’ (268 times), ‘aquaculture’
(233 times), and ‘fish disease’ (46 times) were the most
frequently occurring keywords. Using a word cloud
to analyze the most common terms in bibliometric
studies indicates that most research concentrates
on these topics. Additionally, smaller words suggest
potential directions for further investigation (Mulay
et al., 2020). A word cloud transforms text into tags
or words, where relative importance is indicated by
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size and color, as claimed by Mulay ez a/. (2020).
By examining the keywords authors use in their
publications, researchers can identify popular topics
(Song ez al.,2019). Hence, the purpose of this research
is to demonstrate that publishing keywords facilitates
the rapid identification of a publication’s main topic
and focus.

polymerase chain l'eal:llllll

ornamental species
=s==ornamental fishze:e-
brazl
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Figure 12: A word cloud of the authors’ frequently used
keywords in Scopus-indexed works, with the size of the
cloud indicating how frequently the keywords are used.

'The thematic map of ornamental fishis anotheranalysis
conducted for this study. Its goal is to understand the
current state and potential for sustainability in this
field by creating a thematic map. Researchers and
stakeholders can benefit from this study by exploring
opportunities for future growth in thematic research
within the area (Agbo ez 4/.,2021). As shown in Figure
13 the author’s keywords were used to develop four
themes on the thematic map: niche (top left), motor
(top right), emerging or declining (bottom left),
and basic themes (bottom right). The top right area,
labeled as motor themes, includes well-developed
study themes like Cluster 1: animal, nonhuman,
and fish, and Cluster 2: aquarium, perciform, and
survival. Concepts such as aquarium, perciform,
and survival appear in Cluster 1 under emerging or
declining themes. Diet, Pisces, decorative species,
and embodiment are the three topics in Cluster 2.
Microbiology, antibiotic resistance, and anti-infective
agents have a significant impact on both niche and
driving themes. Aquaculture is the only subject that
overlaps between motor and basic themes. According
to Esfahani ez 2/.(2019), centrality indicates the degree
of interconnection among different themes, while
density measures the cohesion among nodes. These
two metrics evaluate the importance or development
of a particular issue. A node’s centrality and relevance
increase with the number of relationships it has with
other nodes in the theme network; it also occupies a

key position within the network. Similarly, a node’s
cohesiveness, which reflects the density of a research
area, defines its capacity to grow and sustain itself

(Agbo et al., 2021).

]
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Figure 13: Thematic map, source: R Studio.

As commonly seen in studies on ornamental fish, this
research further breaks down each word’s conceptual
or contextual structure map via area mapping,
showing the relationship between two words. Two
main clusters of 45 keywords, identified in dimension
1 (81.94%) and dimension 2 (7.27%), were clearly
separated through factorial analysis (Figure 14A, B).

However, several terms such as isolation and
purification, classification, DNA, microbiology,
phylogeny, nucleotide sequences, parasitology,

sequence analysis, genetics, and fish disease are
closely related. The keyword cluster that includes
animal experiment, male, and female appears more
distant from the other keywords in the same group,
indicating a weaker connection. This correspondence
analysis helps clarify the topic structure of the
vocabulary study.

The subject dendrogram in Figure 5B displays the
hierarchical order and relationships among the
keywords generated by hierarchical clustering. The
cuts in the graphics and the vertical lines assist in
analyzing and understanding the different groupings.
According to Andrews (2003), Figure 14B is intended
to estimate the approximate number of clusters to
support further discussion rather than to determine
the ideal number of linkages between clusters.

On the other hand, Figure 15 displays the types of

documents in the relevant research area, showing that
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Figure 14: The percentages of publications on the subject of ornamental fish.

Agricultural and Biological Sciences accounted for
the highest percentage, 38% (n= 1339), followed
by Environmental Science at 15% (n= 507), while
the other specializations had the smallest share.
Each original research publication generally offers
new perspectives, research results, methodological
insights, and improved understanding (Dutta, 2019).
However, the large volume of information generated
worldwide every day has increasingly made it difficult
to find relevant, current facts and insights (Bahishti,
2021).

Conclusion

This study aims to document the numerous
advancements in ornamental fish research. The
production of ornamental fish, a vital part of the
aquaculture industry, often begins with technical
procedures. Besides creating jobs, the ornamental
fish trade significantly contributes to the economies
of both developed and developing countries by
generating foreign exchange (Thomas, 2008). As
a result, several countries in Asia and Europe have
started capturing and breeding vibrant, fantastical,
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and intriguing fish varieties. An increasing number
of freshwater, brackish, and marine fish have been
domesticated and gained popularity for commercial
use. To understand the current state of the field,
research contexts, and knowledge areas such as
leading scholars, core journals, significant trends,
and research hotspots worldwide this study initially
uses bibliometric methods with VOS Viewer and
Biblioshiny in the R-package for Bibliometrics.
Next, the research explores the growing interest and
notable advancements in ornamental fish research
in more detail. Additionally, it emphasizes that the
main drivers of growth in this field are originality,
timeliness, and consistent publication.
Computer Science Otgh;is

2%
Multidisciplinary _,
2% Agricultural and
Biological Sciences

Medicine 38%
o

Earth and 5%
Planetary Sciences

7% 4

Immunology and Il
Microbiology _ \

Engineering
3%

6%

\_Environmental
Science

Figure 15: The proportions of types of documents about

ornamental fish.

Major upstream and downstream activities in the
value and supply chains involved in the production
of ornamental fish could be the focus of future
bibliometric research. Additionally, it is strongly
recommended that the bibliometric methodology
used in this study be applied to other topics. A
collection of abstracts, publications, and citations can
provide comprehensive information and bibliometric
profiles, illustrating the intellectual landscape. One
significant limitation that may have contributed to
the exclusion of some literature was the reliance solely
on articles from the Scopus database. Future studies
might include other scientific databases, such as the
Web of Science, PubMed, and Dimensions. These
databases can complement and broaden the evaluation
results by uncovering new concepts, insights, study
perspectives, and trends.
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