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Abstract: The main idea of the study is to determine the trends in recent years in the field of animal science, by examining 379 studies 

with the term "genome-wide association studies" in the title of the article published within the scope of SCI-Expanded between 2007 

and 2021, within the scope of bibliometric analysis. In this context, the term of “Genome-Wide Association Studies” was searched in the 

Web of Science database in the study titles and the bibliometric data of the studies were accessed in plaintext format. The bibliometric 

results show that GWAS within animal science is developing steadily as a field of scientific research and is currently a highly topical 

issue. GWAS has been one of the most popular research areas due to its application in many different fields such as cell biology, plant 

sciences, zoology, animal science, etc. In the light of this information, it can be listed as an important contribution that GWAS studies 

with bibliometric analysis are still up-to-date and that the studies to be done will increase their contribution to animal science. 
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1. Introduction 
Breeding studies aiming to increase genetic capacity and 

improve environmental factors have come to the fore. 

Animal breeding is expressed as an effort to increase the 

relative proportion of economically used animals in the 

population in the next generations (Wellmann, 2019). 

Classical animal breeding studies, which have been 

continuing since the 18th century, continue today. In 

classical breeding methods, genotypic and phenotypic 

parameters that will help select individuals that will form 

future generations can be estimated by using the records 

of the yield characteristics of animals (Ertugrul et al., 

2002). To achieve this goal, there are many methods for 

estimating the genotypic value. The advancing 

technology in biology and molecular genetics has allowed 

the identification of genes and polymorphisms 

responsible for developing functional traits that are 

important in breeding studies in farm animals (Smołucha 

et al., 2020). Modern breeding programs have been 

received by estimating the genetic values of selection 

candidates based on phenotypic and pedigree 

information and then making selection decisions on this 

information. 

In this era, breeding value is achieved by utilizing the 

knowledge of all the markers in the genome on the 

contrary using the limited number of marker information 

of animals. This breeding value has been named genomic 

breeding value (Genomic Breeding Value: GEBV). The 

selection made according to the GEBV of animals is called 

"genomic selection" (Meuwissen et al., 2001). In genomic 

selection, parameter estimations obtained by using a 

training population with genetic marker and phenotypic 

values are also used to estimate the breeding values of 

individuals in the test population for which only the 

marker knowledge is available. It was possible to identify 

genes held by characteristics of economic value to 

microsatellite markers primarily by QTL mapping in the 

90s (Lipkin et al., 1998). Today, however, with the onset 

of all genome sequencing technologies and the 

availability of affordable panels of all genomes single 

nucleotide polymorphisms (SNPs), SNPs are used for 

planning besides phenotype and pedigree information. 

To date, many QTLs have been described in several 

separate research papers (Sharma et al., 2015). However, 

it is impossible to determine gene effects in a genomic 

selection where genetic parameters are estimated. The 

Genome-Wide Association Studies (GWAS) method 

comes to the fore to overcome this situation. 

The first GWAS study published by Klein et al. (2005) 

discovered a genetic variation relating to a higher risk of 

age-related macular degeneration. After that, the 

National Human Genome Research Institute (NHGRI) 

announced an electronic record of GWAS in 2008 

(Mansiaux and Carrat, 2012). GWAS in farm animals have 

made popularity in mapping QTL to economically 

essential features such as calving ease, fat and protein 

content, meat quality and quantity, milk yield, egg 

production, fertility characteristics, etc. (Sharma et al., 

2015). GWAS examines genotyped SNPs in the genome 

and their relationship to phenotype (Zeng et al., 2015; 
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Khanzadeh et al., 2020). GWAS has been conducted for 

many species in livestock (Schook et al., 2005; Zimin et 

al., 2009; Gu et al., 2011). A GWAS yields by testing each 

SNP, in order, to associate with the yield trait under 

consideration. The critical hypothesis in GWAS is that 

important associations appear because the SNP is in LD 

with a causative mutation affecting its feature and thus 

close to it (Hayes and Goddard, 2010). 

Since its discovery, GWAS has been one of the most 

popular research areas due to its application in many 

different fields such as cell biology, plant sciences, animal 

science, etc. According to the Web of Science data, there 

are 20208 publications related to GWAS, and also if we 

give some examples related to livestock, the first studies 

were in 2007. Abasht and Lamont (2007) studied the 

broiler population. Long et al. (2007) also studied GWAS 

for broilers. In addition, Charlier et al. (2008) reported 

that they examined fine-scale mapping of the disorder of 

five recessive genes in cattle using SNP associations. 

There are hundreds of studies on GWAS, such as these 

examples. However, as far as we know, no article in the 

livestock science has presented a general bibliometric 

perspective of the GWAS. 

In this context, bibliometric analysis is a research area 

that attracts more and more attention in the scientific 

society and is determined by the rapid improvement of 

computers and internet (Bar-Ilan, 2008; Merigó and 

Yang, 2017; Celik, 2021). Bibliometric analysis is a basic 

approach used to analyze investigation and takes its 

foundation from the public library and information 

science.  

This paper aims to afford a general indication of GWAS 

research using bibliometric methods from 2007 to 2021. 

The Web of Science (WoS) database was used to collect 

information for this aim. The objective is to identify the 

most beneficial and effective research in GWAS and make 

sure the current progression of the area by considering 

the most prominent papers and authors. Most of the 

results follow mutual advice. However, we get several 

specific cases that show in what manner the field of 

GWAS is increasing, with some topics being very 

widespread and highly cited. In contrast, some topics do 

not cite enough citations. 

 

2. Material and Methods 
We made a topical query in terms of "Genome-Wide 

Association Studies" to refine the animal science field 

using the WoS database. The bibliographic information of 

379 animal science studies out of 20208 studies with 

GWAS was used as a material from 2007 to 2021.  

Bibliometric analysis is a scientific computer-assisted 

analysis method that identifies research, authors, and 

their relations by covering all the publications published 

on a particular subject (Han et al., 2020). However, 

bibliometric analysis can provide comprehensive 

visualization and relational information on the chosen 

topic to understand the overall picture. The first 

bibliometric analysis examines the most influential 

publications, primarily according to author or citation 

information. In recent bibliometric analysis, sociometric 

analysis and network analysis based on keywords, titles 

and abstract data have been adopted. 

Bibliometric analysis is a process from beginning the 

data collection to visualization of the analysis results. The 

data collection process begins the search of the issue 

with the essential keywords in Web of Science (WoS). 

The term social network is a structure that shows the 

interaction, collaboration, and effects between people in 

a social context (Celik, 2021). Social network analysis 

examines the social structure that is the subject of 

research and its effects (Tindall and Wellman, 2001). The 

primary purpose of social network analysis is to define 

and visualize the social network structure, model it 

statistically, and generate information from the network 

(Celik, 2021). 

This study performed a bibliometric analysis for GWAS, 

widely used in animal science studies in recent years. All 

statistical evaluations were made using R software with 

the package of “bibliometrix” (R Core Team, 2020; Aria 

and Cuccurullo, 2017). The data were obtained 

bibliographically from the WoS system in Plain text 

format. After that, the bibliographic data was converted 

to the data frame by using “convert2pdf” function with 

the package of “bibliometrix”. The bibliometric analysis 

was performed by the biblioAnalysis function. In this 

context, this article aims to perform bibliometric, 

collaboration, and co-citation analysis to determine the 

importance of GWAS in animal science over the years. 

 

3. Results 
The researchers published 379 studies from 38 sources 

such as journals, books, etc., about "GWAS" by 1741 

authors. The annual percent growth rate for scientific 

production is approximately 7.598. The graphic of the 

number of publications in terms of yearly scientific 

output is given in Figure 1. According to Figure 1, while 

the number of GWAS studies in animal science was 2 in 

2007, how much this subject has been used over the 

years can be seen. 

 

 

 

 

 

 

 

 

 

 

Figure 1. Number of articles per year. 

 

In addition, the preliminary information about the 

bibliographic data is provided in Table 1. According to 

Table 1, a total of 379 studies were published in some 

sources such as journals, books, etc. Only 13 of these 

studies were done with a single-authored document. 
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Table 1. The primary information of the data 

Information Number 

Documents 379 

Sources (Journals, Books, etc) 38 

Average years from publication 4.68 

Average citations per document 15.09 

Average citations per year per 

document 

2.839 

References                             12702 

Authors of single-authored documents 13 

Documents per Author 0.221 

Authors per Document 4.52 

Co-Authors per Documents 6.91 

Collaboration Index 4.65 

 

A total of 20208 studies were utilized about the GWAS. 

However, 379 studies were used about the GWAS in the 

animal science field (Table 2). According to Table 2, most 

of these studies consist of articles. In addition, there are 

two book chapters, three early access studies, four 

papers, and 29 reviews about GWAS. 

 

Table 2. Document Types for GWAS 

Document Types Number 

Article                          329 

Book chapter 2 

Early access 2 

Proceeding paper 2 

Meeting abstract 13 

Review 28 

Book chapter (Review) 1 

 

Table 3 provides information on which journals have 

published the GWAS article. According to Table 3, the 

researchers published 76 articles in the Genetics 

Selection Evolution journal as the first chosen journal. 

The second journal was Animal Genetics journal with the 

number of 58 articles. The least selected journal was 

Animal Science Journal with eight articles. 

 

Table 3. The most published articles in journals 

Sources Number 

Genetics Selection Evolution 76 

Animal Genetics 58 

Journal of Dairy Science 52 

Journal of Animal Science 34 

Animals 29 

Livestock Science 19 

Animal 16 

Journal of Animal Breeding and Genetics 14 

Asian-Australasian J of Animal Sciences 12 

Animal Science Journal 8 

 

Figure 2 shows the most used keywords in publications. 

According to Figure 2, among the keywords used in 

studies about GWAS, expressions such as SNP, candidate 

genes, dairy cattle, genomic selection appear as the most 

frequently used keywords, apart from the name of GWAS. 

Figure 3 shows the most influential authors through the 

GWAS studies. According to Figure 3, the most effective 

author was Hayes BJ, with 12 documents about GWAS. 

Regarding the number of articles, the lowest number of 

publications so far, with 8, was made by Brito LF, 

Dekkers JCM, Lund MS and Pryce JE. 

 

 

 

 

 

 

 

 

 

 

Figure 2. The most chosen keywords for GWAS. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. The most productive authors in GWAS 

generated by bibliometrix package. 

 

Figure 4 provides information about the most cited 

articles. In this context, it was determined that the article 

written by Yang ZW received the most citations. This 

article was published in the journal Anim Biotechnol in 

2021. The first article Yang ZW has 311.50 citations per 

year. In this context, the second widely cited article is the 

article published by Pryce JE in 2010 in the journal J 

Dairy Sci. This article has 8.69 citations per year. 

According to countries, the most collaborative 

information about GWAS studies is given in Figure 5. 

Figure 5 shows that the China and USA is the most 

productive country according to the number of single 

(SCP) and multiple (MCP) country publications. However, 

China was the most productive country in the single 

country publications. 

Figure 6 shows the co-citation network for GWAS studies. 

Figure 7 shows the conceptual structure of the keywords 

in the research area for GWAS. There were 3 cluster for 

the authors’ keywords. The cluster showing the greatest 

similarity of the three clusters consists of terms such as 

meat quality, milk production, fertility and reproduction, 

etc. 
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Figure 4. The most cited article. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Collaborative information about GWAS studies. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 6. Co-citation report about GWAS. 
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Figure 7. The conceptual structure for GWAS. 

 

Considering the distribution of 379 studies published 

between 2007 and 2021 on GWAS applications in animal 

science, it is seen that the most studies were done in 

2021. In this context, the issue has not lost its importance 

and is a current issue. USA and China stand out as the 

countries with the highest broadcasting rate. 

GWAS has been one of the most popular research areas 

due to its application in many different fields such as cell 

biology, plant sciences, zoology, animal science, etc. 

Especially in animal science, it is seen that there are 

many studies on subjects such as meat quality, milk yield, 

gene expressions and reproduction, etc. Considering the 

distribution of 379 studies published between 2007 and 

2021 on GWAS applications in animal science, it is seen 

that the most studies were done in 2021. In this context, 

the issue still has not lost its importance and stands out 

as a current issue. 

In this context, as a result of the bibliometric analysis of 

GWAS in animal science, Genetics Selection Evolution has 

the status of the journal with the most publications on 

this subject. In addition, when the number of citations 

was examined, it was determined that the most effective 

author was Yang ZW. It was determined that the most 

cited countries were China, Australia and the USA. 

In the light of this information, it can be listed as an 

important contribution that GWAS studies with 

bibliometric analysis are still up-to-date and that the 

studies to be done will increase their contribution to 

animal science. 
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