
		
			[image: 1.png]
		

	
		
			Analysis Biblomitrically of Publications on Grass Carp (Ctenopharyngodon idella) Research Between 2013 and 2023

		

		
			Raad M. Sayed-Lafi*

			National University of Science and Technology, Thi-Qar, Iraq.

		

		
			Abstract | Grass carp (Ctenopharyngodon idella) species are among the commercially most valuable. To find patterns and trends in the published research on this subject, we used a bibliometric approach to evaluate the body of literature that has been published in the field of grass carp study over the last ten years (2013–2023). Based on articles retrieved from Scopus, the analysis was carried out; a total of 1751 research publications were examined. The bibliometric analysis’s findings showed that China led the world in both total research output and the contributions of its researchers. The same is true for educational establishments. Therefore, collaboration between institutions and on an international scale both tended to make the research more impactful. Future priorities should include international collaboration, stimulation and improvement.
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			Introduction

			Because they offer both technical staff and state-of-the-art scientific information, universities, and public research institutes are widely acknowledged as essential sources of innovation (Whittington et al., 2009). Star scientists and technical personnel can be found, in particular, at universities (Kenney, 1988; Murray, 2002). Moreover, the knowledge and technologies that universities and public research institutions have examined are more accessible than those from other organizations, even though they generally operate on the principles of open science (Smith and Powell, 2004). The last 20 to 30 years have seen a notable growth in the total amount of research produced worldwide, especially in the fields of aquaculture and fisheries science (Natale et al., 2012; National Science Board, 2014). Fisheries technologies are developing to support food sustainability by ensuring a steady supply of fish and fishery products. According to Fujii et al. (2017), there are regional variations in the availability of fish resources, consumer preferences for fisheries products, and environmental concerns that influence the priorities for research and development (R&D) in fishery technology.
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			Figure 1:  Grass carp production map from 2007 to 2021.

			Consequently, a variety of factors have driven this, such as the increasing importance and pervasiveness of aquaculture across an ever-expanding range of species, and the need for enhanced science to direct fisheries management, particularly when taking the ecosystem approach (Natale et al., 2012; FAO, 2012).

			In 2018, grass carp accounted for 10.5% of the world’s total freshwater fish production, making it the most popular species farmed worldwide, according to FAO (2020). The next most popular species were common carp, Cyprinus carpio (7.7%), Nile tilapia, Oreochromis niloticus (8.3%), and silver carp, Hypophthalmichthys molitrix (8.8%) (Taher, 2022). This species was China’s most significant freshwater aquaculture in 2022, whose yield of 5.76 million tons in 2021 accounted for 18.08% of the country’s overall production in this sector (FAMA, 2022). The aquaculture output of grass carp has been increasing annually in recent years due to the rise of market demand; it went from 355,5963 tons in 2007 to 575,5095 tons in 2021, with a growth rate of 61.84%. This has contributed positively to the supply of protein (Wang et al., 2024) (Figure. 1). 

			According to the Fisheries Bureau of Ministry of Agriculture, in 2023, grass carp production in China alone reached 5.9 million tons in 2022, which represents one-fifth of the total freshwater aquaculture production (Ji et al., 2024).

			The natural habitats of grass carp are northwest China and southeast Russia. Several nations have purposefully introduced this herbivorous animal in order to control vegetation. Furthermore, Bozkurt et al. (2017) reported that grass carp are an important source of protein for human consumption and an integral part of fish husbandry. This species is also used in management to control problematic aquatic vegetation (Morris and Clayton, 2006; Dick et al., 2016; Bozkurt et al., 2017). But non-native grass carp populations are considered invasive in areas such as the USA and Europe, where their ability to displace aquatic vegetation and multiply can have wide-ranging negative ecological effects (Pipalova, 2006; Jones et al., 2017; Wildhaber et al., 2023). As of 2022, grass carp are the only invasive carp species in North America known to be reproducing in the Great Lakes Basin, specifically in tributaries to western Lake Erie (LeRoy et al., 2024). In general, grass carp is a herbivorous fish with a wide global range and increasing ecological significance. It is also a fish of economic importance, but in their natural habitat, grass carp are essentially herbivorous, consuming certain aquatic plants (Wu et al., 2012, Ni and Wang, 1999). Its daily ration (the ratio of the total weight of feed consumed in a day to the weight of the fish) can reach 49.9% when it eats aquatic plants (Sifa et al., 2014). Additionally, Wu et al. (2012) evaluated the impact of grass carp on aquatic organisms and water quality by combining the findings of earlier ecological studies. The integration of bibliographical data indicates that aquatic plant preference is probably connected to the amount of cellulose, calcium, sucrose, and citric acid in the aquatic plant. However, under suitable conditions, adult grass carp can consume more than its weight of plant material daily (Bozkurt et al., 2017; Li et al., 2023).

			Genetically, natural grass carp have 48 chromosomes, making them diploid. Triploid grass carp (3N) with an extra pair of chromosomes were created in the 1980s by studying this species. Therefore, the process of producing triploid grass carp is the same as that of diploid fish, except that fish containing an extra pair of 72 chromosomes are formed from fertilized eggs that have been exposed to heat, cold, or pressure shock. These fish are sterile due to extra chromosomes (Sutton et al., 2012)

			During recent decades, a considerable amount of information has been published on grass carp (Dibble and Kovalenko, 2009). The literature has dealt with grass carp on two sides, one as a species for breeding and one as a source of protein, that is, from the aspect of food security, while the other aspect is that this species is an invasive fish and has impacts on the environment. Therefore, Dibble and Kovalenko (2009) conducted a literature analysis to ascertain whether earlier research has examined ecological impacts and the underlying processes of such impacts. The analysis uncovered over a thousand papers, but it lacked information on ecological interactions and how they affect habitat complexity and community-structuring mechanisms, of the citations he located on the effects of grass carp, fewer than half mentioned “ecology,” and none of them offered evidence for a causal theory. However, because most research has focused on the biology of introduced grass carp and the efficacy of aquatic plant eradication, the authors concluded that current knowledge was insufficient to accurately predict the long-term effects of grass carp on freshwater ecosystems (Jones et al., 2017).

			Wittmann et al. (2014) recently used meta-analysis to review and assess the experimental data currently available regarding the ecological effects of grass carp. The authors looked at both the direct and indirect ecological effects of grass carp, including both biotic effects on macrophytes, invertebrates, fish, amphibians, and birds as well as abiotic effects on dissolved oxygen, turbidity, nutrients, and pH. They did this by conducting a fixed-effects model meta-analysis. In the same vein, Jones et al. (2017) found that 18 of the 193 research studies examined the effects of grass carp.

			Numerous assessments have been published in the fields of grass carp research. However, no attempts have been made to provide a more quantitative assessment of this research’s present status and potential developments in the future. Neff and Corley (2009) suggest that bibliometric analysis is an effective technique that makes it possible to evaluate research goals across disciplines. Numerous assessments have been published in the fields of grass carp research. However, no attempts have been made to provide a more quantitative assessment of this research’s present status and potential developments in the future. Neff and Corley (2009) suggest that bibliometric analysis is an effective technique that makes it possible to evaluate research goals across disciplines. therefore, the present review - in our opinion- will offer researchers a reliable source of information that could help them comprehend the current areas of focus for aquaculture research as well as other major scientific metrics.

			Materials and Methods

			Curation of data

			The Scopus database is used to start the curating of data. When compared to other databases, the Scopus database was selected because of its excellent coverage and scientific quality (Mongeon et al., 2016; Pham-Duc et al., 2020). Initially, a keyword-focused search strategy is used to look up cited publications between 2013 and 2023 using the terms “grass carp” AND “Ctenopharygon idella” in the literature.

			There were 2,485 articles found overall from the search. The topic of debate (Agricultural and Biological Sciences, Environmental Sciences, Biochemistry, Genetics and Molecular Biology, Immunology and Microbiology, and Veterinary) was decided upon in the following step, which also involved determining the time span from 2013 to 2023. In the third step, Document type (Article, Review, Conference paper and book chapter) was selected, and in the fourth step, Keyword (Ctenopharyngodon idella, grass carp and Ctenopharyngodon) was selected. Source type (Journal, book and conference proceeding) is selected.  The last step is to select the English language only. The final number of articles was only 1,751.

			Analysis of data

			Every publication’s author list, number of authors, affiliations, publishing subject category (based on ISI journal categorization), journal names, and citations were examined. Gauffriau et al. (2007) reported that the “whole counting method” was used as a broad counting technique. The total number of publications

			Table 1: The top ten highly productive journals on grass carp in period (2013–2023).

			
				
					
					
					
					
					
					
					
				
				
					
							
							Journal

						
							
							TP

						
							
							TC

						
							
							Cite Score (2023)

						
							
							The Most Cited Article (Reference)

						
							
							Times Cited

						
							
							Times Cited

						
					

					
							
							Fish And Shellfish Immunology

						
							
							2847

						
							
							25537

						
							
							9.0

						
							
							Polyethylene microplastics trigger cell apoptosis and inflammation via inducing oxidative stress and activation of the NLRP3 inflammasome in carp gills

						
							
							36

						
							
							Elsevier

						
					

					
							
							Aquaculture

						
							
							4674

						
							
							37137

						
							
							7.9

						
							
							Biofloc: A sustainable dietary supplement, nutritional value and functional properties

						
							
							31

						
							
							Elsevier

						
					

					
							
							Developmental and Comparative Immunology

						
							
							958

						
							
							5505

						
							
							5.7

						
							
							Effects of two host-associated probiotics Bacillus mojavensis B191 and Bacillus subtilis MRS11 on growth performance, intestinal morphology, expression of immune-related genes and disease resistance of Nile tilapia (Oreochromis niloticus) against Streptococcus iniae

						
							
							9

						
							
							Elsevier

						
					

					
							
							Journal of Fisheries of China

						
							
							774

						
							
							901

						
							
							1.2

						
							
							Fisheries stock enhancement assessment: progress and prospect 

						
							
							5

						
							
							Shanghai Ocean University

						
					

					
							
							Fish Physiology and Biochemistry

						
							
							603

						
							
							3232

						
							
							5.4

						
							
							Recent progress in practical applications of a potential carotenoid astaxanthin in aquaculture industry: a review

						
							
							5

						
							
							Springer Nature

						
					

					
							
							Aquaculture Research

						
							
							2119

						
							
							7398

						
							
							3.5

						
							
							Meta-Analysis of the Causality of Deformations in Marine Fish Larvae Culture

						
							
							0

						
							
							Hindawi

						
					

					
							
							Aquaculture Nutrition

						
							
							654

						
							
							4142

						
							
							6.3

						
							
							Microalgae as Raw Materials for Aquafeeds: Growth Kinetics and Improvement Strategies of Polyunsaturated Fatty Acids Production

						
							
							7

						
							
							Wiley-Blackwell

						
					

					
							
							Environmental Science and Pollution Research

						
							
							17818

						
							
							141408

						
							
							7.9

						
							
							Alternative energy and natural resources in determining environmental sustainability: a look at the role of government final consumption expenditures in France

						
							
							127

						
							
							Springer Nature

						
					

					
							
							Frontiers in Immunology

						
							
							19982

						
							
							188368

						
							
							9.4

						
							
							The development of COVID-19 treatment

						
							
							40

						
							
							Frontiers Media SA

						
					

					
							
							Acta Hydrobiologica Sinica

						
							
							692

						
							
							688

						
							
							1.0

						
							
							Selenium-rich cardamine hupingshanensis on growth, biochemical indices, selenium metabolism, antioxidant capacities and innate immunities in juvenile black carp (mylopharyngodon piceus)

						
							
							4

						
							
							Institute of Hydrobiology, Chinese Academy of Sciences

						
					

				
			

			 (TP), the most cited article (Reference), the number of citations, and the publisher for each of the top ten journals on the subject of grass carp were examined. On the other hand, the list of 10 authors, their quantity, their association, and the publication’s subject category. Gaufriau et al. (2007) stated that the “comprehensive counting method” was used as a generic counting technique.

			In general publication citations (TC) were considered since the amount of time that has passed since an article was published has a significant impact on its overall citation count. This process is consistent with the instant effect assessment method proposed by Qiu and Chen (2009). The definition of the number of citations per publication based on TC was the total number of citations over the entire number of publications (i.e., standardized as a citation ratio per publication; Hsieh et al. 2004). Hirsch’s (2004) h-index was also employed to assess the influence of publishing. This indicator, which replaces the widely used commercial impact factor, is being pushed as a practical means of assessing journal performance, it shows the number of papers (h-index) per capita when combined with the number of citations (Hirsch 2010; Braun et al. 2006). On the other hand, the fourteen advanced countries in the field of grass carp research and the most productive academic Institution were analysed. 

			Table 2: List of the ten most prolific authors in the grass carp.

			
				
					
					
					
					
					
					
					
				
				
					
							
							Author

						
							
							Year of 1st Publication

						
							
							TP

						
							
							h-Index

						
							
							TC

						
							
							Current Affiliation

						
							
							Country

						
					

					
							
							Feng, Lin

						
							
							2008

						
							
							304

						
							
							59

						
							
							10,771

						
							
							Animal Nutrition Institute, Sichuan Agricultural University

						
							
							China

						
					

					
							
							Liu, Yang

						
							
							2008

						
							
							325

						
							
							59

						
							
							10,875

						
							
							Animal Nutrition Institute, Sichuan Agricultural University

						
							
							China

						
					

					
							
							Tang, Ling

						
							
							2009

						
							
							212

						
							
							49

						
							
							7,578

						
							
							Fish Nutrition and Safety Production University Key Laboratory of Sichuan Province

						
							
							China

						
					

					
							
							Jiang, Weidan

						
							
							2009

						
							
							288

						
							
							56

						
							
							10083

						
							
							Animal Nutrition Institute, Sichuan Agricultural University

						
							
							China

						
					

					
							
							Zhou, Xiaoqiu

						
							
							2006

						
							
							313

						
							
							61

						
							
							11192

						
							
							Animal Nutrition Institute, Sichuan Agricultural University

						
							
							China

						
					

					
							
							Wu, Pei

						
							
							2011

						
							
							213

						
							
							48

						
							
							7147

						
							
							Animal Nutrition Institute, Sichuan Agricultural University

						
							
							China

						
					

					
							
							Kuang, Shengyao

						
							
							2009

						
							
							211

						
							
							49

						
							
							7541

						
							
							Animal Nutrition Institute, Sichuan Academy of Animal Science

						
							
							China

						
					

					
							
							Jiang, Jun

						
							
							2008

						
							
							217

						
							
							56

						
							
							9605

						
							
							College of Animal Science and Technology, Sichuan Agricultural University

						
							
							China

						
					

					
							
							Zhang, Yongan

						
							
							1999

						
							
							147

						
							
							49

						
							
							8011

						
							
							Hubei Hongshan Laboratory, College of Fisheries, Huazhong Agricultural University

						
							
							China

						
					

					
							
							Tang, Wuneng

						
							
							2015

						
							
							76

						
							
							38

						
							
							3497

						
							
							 Animal Nutrition Institute, Sichuan Academy of Animal Science

						
							
							China

						
					

					
							
							Feng, Lin

						
							
							2008

						
							
							304

						
							
							59

						
							
							10,771

						
							
							Animal Nutrition Institute, Sichuan Agricultural University

						
							
							China

						
					

				
			

			Technically, each selected publication’s title, abstract, and keywords were fully downloaded in a comma-separated values (.csv) file format. The association strength approach of VOS Viewer’s co-occurrence mapping (network, overlay, and density visualization) was then used to these data, and as a significant supplemental factor, the publishing time from 2019 to 2022 was also included. A software tool called VOS viewer version 1.6.14 is used to analyze large volumes of data from bibliometric networks, make maps based on data networks found in literatures, and investigate and visualize graphical analysis (density, overlay, and network visualization) on these maps (Colle et al., 1978; Bettoli et al., 1993; Jones et al., 2017). A co-occurrence map was used to depict the network semantically, taking into account the confirmed picked keywords from many papers. For the bibliometric analysis, every term in the search string that was displayed in the previously described sections was considered an important unit of analysis. Nevertheless, in view of this, a few small adjustments were made.

			Bibliometric analysis

			Bibliometric analysis provides a concise viewpoint in contrast to traditional reviewing methods, which makes it a suitable review system to highlight the general state and direction of research (Costa et al., 2017; Qaiser et al., 2017). The analysis of research goals across an entire discipline is one area that other forms of inquiry neglect, and it is made possible by the powerful tool that is bibliometric analysis. 

			The scientific community and policy makers may find interest in this information as it may offer insight into changes in research goals and scientific tendencies (Neff and Corley, 2009). On the other hand, this method, which Pritchard presented in 1969, uses statistics to assess published literature in order to gauge how inspired or adopted a research idea is by scholars. This technique’s capacity to record the temporal evolution of several parameters adds to its distinctiveness (Zhu et al., 2019). The research on Agri-Food Waste as a Sustainable Alternative in Aquaculture (Bertocci and Mannino, 2022; Prabakusuma et al., 2023), Trends in Fisheries Science (Jarić et al., 2012; Aksnes et al., 2016), Mapping the research on Aquaculture (Natale et al., 2012), Food Security (Xie et al., 2021), Fisheries hydroacoustic assessment (Liu et al., 2023), and so forth demonstrate the validity of using bibliometric studies as literature analysis tools.

			Results and Discussion

			In the present results, shown in Table 1, the analysis criteria for the content analysis of the most cited journals were “Total Publication,” “Total Citation,” “Cite Score of the journal,” “The most cited article,” “Times cited,” and “Publisher.” According to Table 2, “Fish and shellfish immunology” was the most productive journal in terms of articles on grass carp, with a total of 2847 publications and 25537 citations. “Aquaculture” followed with 4674 publications and 37137 citations, as well as “Developmental and comparative immunology” with 958 publications and 5505 citations.

			Table 3: List of the 14 most productive articles countries in the grass carp.

			
				
					
					
					
				
				
					
							
							Country

						
							
							TP

						
							
							Most Productive Academic Institution

						
					

					
							
							China

						
							
							1191

						
							
							State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences,

						
					

					
							
							USA

						
							
							120

						
							
							State Key Laboratory of Food Science and Technology, School of Food Science and Technology, Jiangnan University, Jiangsu Province

						
					

					
							
							Pakistan

						
							
							47

						
							
							Department of Computer Science, University of Gujrat

						
					

					
							
							India

						
							
							39

						
							
							Department of Biology, Hong Kong Baptist University

						
					

					
							
							Brazil

						
							
							32

						
							
							Department of Ecology and Vertebrate Zoology, Faculty of Biology and Environmental Protection, University of Łódź, Łódź

						
					

					
							
							Iran

						
							
							23

						
							
							Department of Animal Sciences, Lorestan University

						
					

					
							
							Egypt

						
							
							21

						
							
							Key Laboratory of Freshwater Animal Breeding, Ministry of Agriculture of China

						
					

					
							
							Canada

						
							
							19

						
							
							Department of Ecology and Vertebrate Zoology, Faculty of Biology and Environmental Protection, University of Łódź, Łódź

						
					

					
							
							Germany

						
							
							14

						
							
							Animal Nutrition Institute, Sichuan Agricultural University, Chengdu

						
					

					
							
							UK

						
							
							12

						
							
							State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences

						
					

					
							
							Iraq

						
							
							8

						
							
							Tegnervägen 6B, Katrineholm

						
					

					
							
							Ireland

						
							
							7

						
							
							 College of Light Industry and Food Sciences, South China University of Technology

						
					

					
							
							Japan

						
							
							7

						
							
							Department of Ecology and Vertebrate Zoology, Faculty of Biology and Environmental Protection, University of Łódź, Łódź

						
					

					
							
							Australia

						
							
							6

						
							
							 Department of Food Science, Ningbo University, Ningbo

						
					

				
			

			On the flip side, research was also conducted on the most prolific writers in the grass carp. As indicated in 

			Table 3, the following criteria were selected for the content analysis of the prolific writers in the field of online learning readiness research: “Author,” “Total 

			Publications,” “h-index,” “Total citations,” “current affiliation,” and “country.” The most authored writers in the field of grass carp are displayed in Table 3. All ten authors are from China, according to the bibliometric analysis. The most productive author was “Liu, Yang,” who had 325 articles overall, the highest h-index of 59, and 10875 citations. “Feng, Lin” comes next with 304 articles overall, an h-index of 59, and 10771 citations.
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			Figure 2: Analysis of productive writers in grass carp.

			Table 4:  List of the ten most productive countries grass carp.

			
				
					
					
					
					
				
				
					
							
							Rank

						
							
							Country

						
							
							TP

						
							
							Most Productive Academic Institution

						
					

					
							
							1

						
							
							China

						
							
							447

						
							
							Ministry of Education of the People's Republic of China

						
					

					
							
							2

						
							
							China

						
							
							446

						
							
							Chinese Academy of Sciences

						
					

					
							
							3

						
							
							China

						
							
							412

						
							
							Ministry of Agriculture of the People's Republic of China

						
					

					
							
							4

						
							
							China

						
							
							379

						
							
							Institute of Hydrobiology, Chinese Academy of Sciences

						
					

					
							
							5

						
							
							China

						
							
							340

						
							
							Huazhong Agricultural University

						
					

					
							
							6

						
							
							China

						
							
							305

						
							
							Shanghai Ocean University

						
					

					
							
							7

						
							
							China

						
							
							259

						
							
							Chinese Academy of Fishery Sciences

						
					

					
							
							8

						
							
							China

						
							
							216

						
							
							Sichuan Agricultural University

						
					

					
							
							9

						
							
							China

						
							
							207

						
							
							University of Chinese Academy of Sciences

						
					

					
							
							10

						
							
							China

						
							
							168

						
							
							Northwest A&F University

						
					

				
			

			As indicated in Table 4, and Figure 3, the analysis criteria for the most productive countries in the online learning ready research domain were “country,” “Total Publications,” and “most productive academic institution.” It is noted that the country that produces the most research is China (1191), and this value is considered the highest compared to the rest of the country combined, followed by the USA (190), while the rest of the countries were low in the number of articles (Figure 4). In any case, the productivity of Arab countries notes that Egypt ranked seventh with 21 research papers, while Iraq ranked eleventh with only nine research papers.
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			Figure 3: A world map showing the country’s most productive for common carp research.
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			Figure 4: Analysis results of productive countries in grass carp.

			Based on Table 4, it can be inferred that China leads the world in grass carp research productivity (Figure 5). The ministry of education of the people’s republic of China, the Chinese academy of sciences, and the ministry of agriculture of the people’s republic of China appear to be the most advanced Chinese academic institutions, with a total of 447, 446, and 412 articles, respectively, while Northwest A&F University had the lowest number, with 168 articles.
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			Figure 5: Results of an inter-academic analysis of grass carp research.

			In the world of scholarly publishing, recognition and visibility are critical. Scholars and researchers hope that their work will be disseminated, acknowledged, and mentioned by colleagues and peers. Gaining this distinction requires, among other things, that your journal be indexed in esteemed databases. Of these, Scopus is a well-known indexing database that has a big influence on the legitimacy and readership of scholarly publications. Because of its reliability, Scopus is used as a source of bibliometric data for extensive analysis in research evaluations, research landscape studies, assessments of science policies, and university rankings. The unrestricted availability of Scopus data for particular studies by the academic research community, such as through application programming interfaces, has led to several papers using Scopus data to study themes including researcher mobility, network visualizations, and geographical bibliometrics (Kunti, 2023; Baas et al., 2020). 

			A journal can be accessed by a large number of scholars and researchers who are actively looking for high-quality research publications when it is indexed in Scopus. Therefore, the focus of study inside Scopus was on eminent scientists worldwide who were writing in reputable publications (such Fish and Shellfish Immunology, Aquaculture, Developmental and Comparative Immunology, Aquaculture study). Since Scopus is a curated database, information is selected for inclusion in the database following a rigorous procedure: Publishers and editors submit serial content to be considered for inclusion in Scopus, such as book series, conference proceedings, and journals. The material is scrutinized and selected in accordance with exacting and superior scientific criteria (Baas et al., 2020).

			The bibliometric study revealed that 1,191 of the studies on common carp are from China, and the same is true for authors and academic institutions. With 19.2% of the world’s marine capture fishery production and 61.5% of the world’s aquaculture production in 2016, China leads the world in both capture fisheries and aquaculture production (FAO, 2018). China’s aquaculture industry has grown significantly over the last several decades, and since the 1990s, the nation has been the world’s largest producer of aquaculture.

			The past century has seen a surge in scientific research on aquaculture in China. China has had a well-established, comprehensive aquaculture research system for more than 40 years of aquaculture development. The primary components of the system are universities, research institutions financed by local governments, primarily provincial and municipal, and national fisheries research institutions funded by the federal government. The nation’s fisheries research institute counted 210 in 1999.

			The number of experts in science and technology who work full-time for the government (both local and central) in the fields of technological development and fisheries research (mostly aquaculture). The Chinese Academy of Fishery Sciences, which is directly under the Ministry of Agriculture, is in charge of managing national fisheries research institutions, which get funding from the Central Government (Figure 6). Province governments or the Ministry of Education are in charge of overseeing universities. China’s primary sources of technological advancement and research capacity in aquaculture are its national research institutions and universities. Typically, they work on technical development and basic and applied research projects that address the needs of the country’s aquaculture development (Hishamunda and Subasinghe, 2003). 
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			Figure 6: The fish sales percentage at Beijing’s grocery stores and fast-food businesses in 1998.

			Despite the wealth of scholarly research on China’s aquaculture industry, much remains unclear regarding the country’s sector’s development. Specifically, there is a dearth of information regarding the causes and influences of aquaculture’s growth in China. Their research may be very important for determining not only how aquaculture will evolve in China but also for other regions of the world. Policies, socioeconomic growth, and a variety of human demands all have an impact on fish farming (Hishamunda and Subasinghe, 2003; Cao et al., 2015; Zhao et al., 2018). According to Zhao et al. (2018), China’s fast economic expansion and rising food demand have aided in the development of aquaculture. The principle of “giving priority to aquaculture with simultaneous efforts in aquaculture, fishing and processing, taking measures in accordance with local conditions, with respective priorities” was officially established in 1986 by the Fishery Law of the People’s Republic of China. This marked the official determination of China’s fishery policy of “giving priority to aquaculture” (Standing Committee of the National People’s Congress, 1986). China’s aquaculture business grew quickly as a result of this policy (Li et al., 2011). Conversely, the findings showed that the majority of research on grass carp was published in the periodical Fish and Shellfish Immunology, with Aquaculture coming in second. Perhaps the reason is that the Cite-Score is high (9.0 and 7.9, respectively) compared to the rest of the magazines. This is of course due to the original research with new results and a quality close to the articles of researchers in the world.

			The present results show that forming partnerships typically enhanced the research’s impact (Figure 4). Even yet, there is a long history of cooperation between nations and institutions. As a result, it is obvious that better collaboration in this field is required, both nationally and internationally, as well as more effective information and experience sharing. As noted by Pikitch et al. (2005), expanding grass carp research to a wider and multidisciplinary scope should be the primary goal of future study. Targeted research and monitoring initiatives can best support future management actions.

			Conclusions and Recommendations

			The results of this analysis showed a consistent rise in the number of papers published on grass carp research. This is related to the increasing number of researchers dealing with grass carp research, whether by increasing individual productivity or the implications of the introduction of this species in most countries, which is considered an exotic and invasive fish, as in USA. However, grass carp research publications over the past ten years have come mostly from China and the United States of America, as well as from some other productive countries. China also had a sharp increase in the number of publications it produced, which is not unexpected given that it is currently the world’s top producer of grass carp aquaculture (Yue et al., 2024) and actively fosters global collaboration. Inland production in 2016/2020 reached approximately 94.4%. in overall, some countries emerged with remarkable progress, as in some European and Latin American countries. There were also clear contributions from Arab countries, as in Egypt and Iraq, and in general. Consequently, there is a declared need to foster national and international cooperation in this field and to improve the efficacy of knowledge and experience exchange. Future research goals should focus primarily on expanding the scope of grass carp research to include a wider range of disciplines and, in particular, dedicating more resources to the study of severely endangered species that have received less attention in the past.
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Abstract | Grass carp (Ctenopharyngodon idella) species are among the commercially most valuable.
To find patterns and trends in the published research on this subject, we used a bibliometric approach
to evaluate the body of literature that has been published in the field of grass carp study over the last
ten years (2013-2023). Based on articles retrieved from Scopus, the analysis was carried out; a total
0f 1751 research publications were examined. The bibliometric analysis’s findings showed that China
led the world in both total research output and the contributions of its researchers. The same is true
for educational establishments. Therefore, collaboration between institutions and on an international
scale both tended to make the research more impactful. Future priorities should include international
collaboration, stimulation and improvement.
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Introduction open science (Smith and Powell, 2004). The last 20

to 30 years have seen a notable growth in the total

Because they offer both technical staff and
state-of-the-art scientific information, uni-
versities, and public research institutes are widely
acknowledged as essential sources of innovation
(Whittington e# al., 2009). Star scientists and tech-
nical personnel can be found, in particular, at uni-
versities (Kenney, 1988; Murray, 2002). Moreover,
the knowledge and technologies that universities and
public research institutions have examined are more
accessible than those from other organizations, even
though they generally operate on the principles of

amount of research produced worldwide, especially in
the fields of aquaculture and fisheries science (Natale
et al., 2012; National Science Board, 2014). Fisheries
technologies are developing to support food sustain-
ability by ensuring a steady supply of fish and fishery
products. According to Fujii ¢# /. (2017), there are
regional variations in the availability of fish resourc-
es, consumer preferences for fisheries products, and
environmental concerns that influence the priorities
for research and development (R&D) in fishery tech-
nology.
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