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Bibliometric Analysis for Genomic Selection Studies in Animal Science 

Hasan ÖNDER1, Cem TIRINK2* 

ABSTRACT: The animal breeding studies rapidly increased over the last century. When the genomic 

selection tool introduced, scientists and animal breeders have a new area to work with increasing 

computer power and genomic tolls. In this study, it was aimed to show the situation of last 25 years of 

the genomic selection studies. Results showed that the number of authors per article showed that the 

genomic selection is a collobtrative work that its tasks should be shared by gruoup of scientists. Only 

about 1/3 of the genomic seelction studies related to animal science. Its reason may be hardeness of 

working with animals ant generation interval which is more easy for plant breeding. When the article 

issues examined it can be seen that most of the articles were related to dairy science because this method 

widely use for dairy industry especially to determine candidate sire. The keyword “genomic selection” 

is widely used even this is a prediction method. It is the proof that the genomic selection is generally 

accepted idiom. Citation values of the most cited articles also showed that this method mostly affect the 

dairy science. 
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INTRODUCTION 

In order to improve animal production and product quality, which are of great importance in human 

nutrition, it is necessary to improve environmental conditions and improve genetic structures for farm 

animals (Önder and Abacı, 2015; Abacı and Önder, 2020). In general, the aim of animal breeding is to 

genetically improve the population by changing the allele frequency of the relevant yield trait so that 

farm animals produce more efficiently under expected future production conditions. Genetic 

improvement for economic traits can be achieved by selecting the best individuals of the current 

generation and using them as parents of the next generation (Önder et al., 2015; Olfaz et al., 2019). 

Traditional genetic improvement in farm animals has been very successful in predicting breeding values 

using phenotypes and pedigree information. Unlike traditional animal breeding methods, it is able to 

estimate breeding values more accurately using information on variation in DNA sequence among 

animals (Goddard and Hayes, 2007; Wan et al., 2016). The frontier of the genomic studies began with 

marker-assisted selection (MAS) which appeared in 1980’s for dairy cattle. It was assumed that the main 

benefit of marker-assisted selection would be extensive use of young bulls based on both pedigree and 

marker information. Several breeding programs based on this strategy were applied to dairy cattle 

beginning in the first decade of 21th century (Weller et al., 2017). 

Animal breeding studies getting hard because decreasing the genetic variation by selection 

pressure and genomic selection methods can be used as alternative way to sustainability of animal 

breeding (Seyedsharifi et al., 2018). The revolution in animal breeding has been created by Genomic 

selection (GS). Unlike traditional selection methods, GS estimates the genetic value of individuals with 

all genotypes, even if the phenotype has not been determined, based on estimates of marker effects (Ding 

et al., 2013). With genomic selection (GS) theory, instead of using a limited number of marker belonging 

to individual animals, the breeding value obtained by using the information belonging to all the markers 

in the genome has been named as genomic estimated breeding value (GEBV) using the genomic 

prediction (GP) of additive genetic merits of selection candidates (Taylor et al., 2016; Abacı and Önder, 

2020). Different statistical models for GP were first described by Meuwissen et al. (2001), who used 

simulation to evaluate the performance of linear mixed models and Bayesian mixture models for 

estimation of marker effects and GEBVs (Taylor et al., 2016). With the introduction of high-density 

(including >50,000 markers) SNP chips in 2008, genomic selection begun to take place. This technology 

was successfully implemented in the many countries. The adoption of breeding programs based on 

genomic selection in major milk producing countries has led to significant changes in the dairy industry 

worldwide (Weller et al., 2017). 

In this study, the literature related to genomic selection since its started to be worked was examined 

to understand the evluation and spreading of genomic selection. 

MATERIALS AND METHODS 

In this study, studies related to genomic selection between the years 1995-2021 were taken into 

account. In this context, the “genomic selection” expression was used for searching on the Web of 

Science (WoS) database. In addition, the WoS categories were refined for the “Agriculture dairy animal 

science”. The bibliographic information under the heading "Agriculture dairy animal science" of 1293 

of 4002 studies on genomic selection from 1995 to 2021 was used as material. 

The bibliometric analysis method is a computer-assisted scientific analysis method that determines 

all published researches, authors and the relationships between them (Han et al., 2020). In addition, 

bibliometric analysis can afford an all-inclusive network of visualizations and associative information 

about the chosen topic to understand the overall picture. Initially, the bibliometric analysis method was 
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used when examining the most effective publications primarily by author or citation information. 

Recently, it has adopted using bibliometric analysis, sociometric analysis and network analysis methods 

based on data such as keywords, titles and abstracts. The main step to perform bibliometric analysis is 

the data collection process. In this context, the process started to search for the issue with the essential 

keywords in WoS. 

In this study, the bibliometric analysis for genomic selection term in animal science studies was 

performed with R software (R Core Team, 2020). For this aim, the bibliometrix package were used (Aria 

and Cuccurullo, 2017). The bibliographic data were obtained from the WoS system in Plain text format. 

Further, the data was changed as the data frame by using “convert2pdf” function. The biblioAnalysis 

function was used for performing the bibliometric analysis. 

RESULTS AND DISCUSSION 

The researchers published a total of 1293 studies from 77 sources such as journals, books, etc., 

about "genomic selection in animal science" by 2973 authors. In the 1293 authors, only 61 studies has 

been single authored documents of afromentioned topic. The genomic selection in animal science 

examined within the scope of authors collaboration that there were 2.3 authors per document. When the 

collaboration index examined, there were 2.41. The annual percent growth rate for scientific production 

is approximately 7.134388. 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 genomic selection studies in animal 

science was 1 in 1996, how much this subject has been used over the years can be seen. 

 
Figure 1. Annual scientific production about genomic selection in animal science 

In addition, general information on bibliographic data on genomic selection in animal science is 

given in Table 1. According to Table 1, journals, books, etc. A total of 1293 studies have been published 

in some sources. 

Table 1. The primary information of the data 

Information Number 

Documents 1293 

Sources (Journals, Books, etc) 77 

Average years from publication 6.03 

Average citations per document 23.75 

Average citations per year per document 2.628 

References                             24661 

Authors of single-authored documents 61 

Documents per Author 0.435 

Authors per Document 2.30 

Co-Authors per Documents 5.30 

Collaboration Index 2.41 
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A total of 4001 studies were utilized about the genomic selection. However, 1293 studies were 

used about the genomic selection in the animal science (Table 2). According to Table 2, the most 

common form of publication related to genomic selection is the article. In addition, there are twenty-

four book chapters, two early access studies, forty-one proceeding papers, and 80 reviews about genomic 

selection in animal science. 

Table 2. Document types for genomic selection 

Document Types Number 

Article                          1045 

Book chapter 24 

Early access 2 

Proceeding paper (Article) 36 

Correction 2 

Editorial material 15 

Meeting abstract 84 

Review 80 

Proceeding paper 5 

Table 3 provides information about which journals the published articles are published in about 

the genomic selection in animal science. In this context, the top 10 journals of the list were shared. 

According to Table 3, the researchers published 259 articles in the Journal of Dairy Science journal as 

the first chosen journal. The second journal was Genetics Selection Evolution with the number of 201 

articles. The least selected journal was INRA Productions Animales with thirty-one articles. 

Table 3. The most published articles in journals 

Sources Number of Articles 

Journal of Dairy Science 259 

Genetics Selection Evolution 201 

Journal of Animal Science 189 

Journal of Animal Breeding and Genetics 96 

Animal 68 

Livestock Science 56 

Animal Genetics 48 

Animals 42 

Animal Production Science 33 

INRA Productions Animales 31 

Figure 2 shows that the most preferred keywords in publications by the authors. According to 

Figure 2, genomic selection expression was used as the 10 most preferred keywords. In addition, 

expressions such as dairy cattle, genomic prediction, accuracy, beef cattle, SNP have been used 

extensively. 

 
Figure 2. The most chosen keywords for genomic selection 
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Figure 3. Productive authors for genomic selection 

Figure 3 shows the most leading authors for the genomic selection researches. According to Figure 

3, the most leading author was Lund MS and Misztal I, with 67 and 61articles about genomic selection, 

respectively. In addition, Dekkers JCM is the author with the least number of publications in the top 10 

today, with 29 articles. 

 
Figure 4. The most cited article 

Figure 4 provides information on the most cited articles on genomic selection. As a result of the 

bibliometric analysis made in this context, it was determined that the most citations were made to the 

article written by Vanraden PM. Published in the journal J Dairy Sci in 2008, this article receives 180.3 

citations per year. In this context, the second most cited article is the article published by Hayes BJ in 

2009 in the journal J Dairy Sci. This article receives an average of 74.8 citations per year. When the 

articles cited in the top 10 were examined, it was determined that the most cited journal was J Dairy Sci 

with 7 articles. 
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Figure 5. Collaborative information about genomic selection studies 

The collabrative evaluation of genomic selection by country is given in Figure 5. Figure 5 shows 

that the USA is the most productive country by number of single country publication (SCP) and multiple 

country publication (MCP). Germany is the country that follows the USA in terms of SCP, while 

Denmark follows the USA in terms of MCP. 

 
Figure 6. Co-citation report about genomic selection 

Figure 6 shows the common citation network of studies on genomic selection. Figure 7 shows the 

conceptual structure of the keywords used in studies in the field of genomic selection. In the Figure, 3 

clusters were formed according to the keywords used by the authors. 

The bibliographic information under the heading "Science of Agricultural Dairy Livestock" of 

1293 of 4002 studies on genomic selection conducted between 1995-2021 was used as material. In this 

context, the subject is a subject that has not lost its originality. In genomic selection studies, the USA 

stands out as the country with the highest publication speed. 
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Figure 7. The conceptual structure for genomic selection 

CONCLUSION 

The number of authors per article showed that the genomic selection is a collobtrative work that 

its tasks should be shared by gruoup of scientists. Only about 1/3 of the genomic seelction studies related 

to animal science. Its reason may be hardeness of working with animals ant generation interval which is 

more easy for plant breeding. When the article issues examined it can be seen that most of the articles 

were related to dairy science because this method widely use for dairy industry especially to determine 

candidate sire. The keyword “genomic selection” is widely used even this is a prediction method. It is 

the proof that the genomic selection is generally accepted idiom. Citation values of the most cited articles 

also showed that this method mostly affect the dairy science. Results showed that the Denmark and 

Canada have higher multiple country publications where the Germany leader to produce single country 

publication. This situation may be the result of educational relationships.  

Information gathered from this bibliometric work showed that genomic selection studies will be 

increased rapidly in the future as a long time. Also SNP densities will grow up (still the scientific world 

reach about 270k of 3000k SNP of cattle) and with increasing computer power and help of new 

algorithms more detailed and reliable works will be conducted for genomic selection.  
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