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Abstract: Genetic diversity, refers to the total number of genetic traits in the gene pool of any 

species and races belonging that species adapted to a particular geographic region. Molecular 

markers allow us to obtain information about the unique functional genes of the races and the 

characteristics of these genes. In the detection of genetic diversity are used such as methods 

polymerase chain reaction (PCR), Amplified Fragment Length Polymorphism (AFLP), Restriction 

Fragment Length Polymorphism (RFLP), Randomly Amplified Polymorphic DNA (RAPD), Simple 

Sequence Repeat (SSR), Short Tandem Repeats (STR) and Single Nucleotide Polymorphism 

(SNP). In poultry such as goose, chicken, quail, duck and turkey; different methods are used 

depending on the type of animal, its characteristics and the purpose of the study. In the studies 

conducted to in geese; Microsatellites are more preferred because they require a small amount of 

DNA, show high polymorphism, are reproducible and provide more information. In this study, it is 

aimed to compile the researches on the use of molecular markers in other poultry, especially geese. 
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1. Introduction 

Genetic diversity, refers to the total number of genetic traits in the gene pool of any species and 

races belonging that species adapted to a particular geographic region. It is also a concept that 

includes the ability of populations of that species to adapt to changing environmental conditions. 

Genetic diversity and variation that occurs under environmental and other conditions; it allows 

some individuals in the population to have allelic variations suitable for environmental conditions. 

This allows the population to be maintained under that environmental conditions by obtaining 

progeny with the desired characteristics through selection processes. Detection of genetic diversity 

not only allows the protection of native breeds, but also provides an opportunity to improve 

breeding studies. Meeting the food needs of the ever-increasing world population depends on 

interracial and intraracial genetic diversity and constitutes the most basic resource for breeders 

(Mercan, 2010). The selection process has an important place in the emergence of genetic 

differences between races.  Thanks to selection processes and breeding studies, it is possible to 

improve the yield characteristics of any breed. Firstly environmental stress factors, adaptation 

factors such as reproduction, survivability of parents and offspring can cause genetic differences 

between races (Mercan, 2010). 

 

DNA polymorphism analyzes have an important place in determining the genetic diversity of farm 

animals (Baumung et al, 2004). In this context; In addition to basic research such as DNA markers, 

phylogenetic analyzes and the search for beneficial genes, it also constitutes the most important 

materials for practical studies such as marker-assisted selection, parental tests, and determination of 
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homozygosity in populations. Detection of interracial and intraracial genetic diversity in farm 

animals, identification of breeds and revealing kinship relations between populations are carried out 

with the help of microsatellite markers (Kırıkçı, 2017). Today, in revealing the genetic diversity of 

geese in general; microsatellite markers are isolated and used in scientific studies from wild forms 

of geese such as Greylag goose (Anser anser), Canada goose (Branta canadensis L.), Swan goose 

(Anser cygnoides L.), White-fronted goose (Anser albifrons). It has been stated that these markers 

are also used to can also be found in such as Chinese, Hungarian, Embden and Zatorska etc. detect 

genetic diversity in geese species  (Weib et al, 2008; Cathey et al, 1998; Li et al, 2007; Tu et al, 

2006; Mindek et al, 2014b). 

 

It is stated that molecular markers give us information about the unique functional genes of the 

races and the characteristics of these genes (Anonymous, 2007; Toro et al, 2009). Molecular 

applications provide researchers with alternative sources for the determination of population size 

(Ne). Mercan (2010), effective population size; stated that it is an indicator used in the estimation of 

the number of productive (effective) animals that ensure the reproduction of a population and the 

transfer of possessed genes to the next generation (Mercan, 2010). Population size (Ne) is 

considered in inbreeding practices and genetic drift. Therefore, the (Ne) value gives us an idea 

about whether the current population is in danger of extinction or not. Reliable estimation of the Ne 

value in traditional livestock farming is usually made using either pedigree records or animal 

censuses. However, in populations, these data are not sufficient in terms of variables such as 

reproductive efficiency and time between generations, making it very difficult to reach reliable data 

(Anonymous, 2007). In this context, molecular applications are very effective in terms of the 

existence-continuity of the population and the reliability of the data obtained. However, due to the 

high costs of molecular applications, these studies cannot be realized at the desired levels, 

especially in developing countries. 

In this study; it was aimed to compile the molecular methods currently used in animal husbandry 

and the studies carried out on the determination of genetic diversity in goose breeding with these 

methods. 

 

2. Molecular Methods  

In the scientific world, there are many different techniques for detecting genetic diversity. Along 

with technological developments, new ones are added to these techniques every day. In addition to 

detecting genetic diversity, these methods are also used for molecular typing of microorganisms. If 

the typing is briefly explained; It is a more advanced identification process that is performed at the 

subspecies level in microorganisms and has no effect on naming (Akın et al, 2020). Typing methods 

can generally be divided into two subgroups, which are phenotypic and genotypic typing (Açık and 

Öztürk, 2010). Today as phenotypic typing methods are used biochemical and antigenic profile, 

antibiotic resistance tests of bacteria, phage typing, serotyping, multioccise enzyme electrophoresis 

profile detection (Akın et al, 2020). In genotypic typing methods are included Polymerase Chain 

Reaction (PCR), Amplified Ribosomal DNA Restriction Analysis (ARDRA), plasmid 

fingerprinting, Restriction Fragment Length Polymorphism (RFLP), Amplified Fragment Length 

Polymorphism (AFLP) and Pulsed-Field Gel Electrophoresis (PFGE) (Akın et al, 2020; Aydın and 

Sudagidan, 2016; Tenover et al, 1995). 

 

We can explain the characteristics and application procedures of genetic diversity and molecular 

typing methods as follows. 

 

2.1 Polymerase Chain Reaction (PCR) 

It was first used in 1983 this technique by Dr. Kary B. Mullis, it is based on the principle of 

reproducing the target nucleic acid chains of organisms in the laboratory using special primers and 
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heat-stable enzymes. PCR is a unique and reliable technique that consists of a simple in-vitro 

chemical reaction. It allows an unlimited number of targeted nucleic acids and sequences to be 

synthesized. For a problem-free PCR process, it is possible with the activation of DNA polymerase, 

which can copy the DNA chain under suitable conditions. It is a powerful tool for in-vitro 

amplification and microbiological diagnosis of the DNA in PCR of a microorganism isolated from 

any organism (Cilo Dalyan, 2011; Çetinkaya and Akman, 2012). PCR technique; It allows any 

genetic material that has been researched to be replicated and turned into a homogeneous DNA 

material, despite being among many DNA molecules. Thus, researchers can easily identify the 

investigated genetic material (Çetinkaya and Akman, 2012; Schochetman and Jones, 1988). 

 

In the PCR technique, opposite sequences of DNA are synthesized by the reaction polymerase 

enzyme, and it is possible to suppress unwanted sequences while the selected DNA sequence is 

amplified. Thus, identification of the DNA sequence is not difficult at all. (Çetinkaya and Akman, 

2012; Saiki et al, 1988). Most molecular-based methods (AFLP, RAPD, SSR, SNP) are PCR-based 

markers. Today, there are many optimized and modified PCR methods for different usage purposes. 

With the discovery of the PCR technique, it has been possible to develop many technologies for 

polymorphism detection at the DNA level (Provan et al, 1999). 

 

2.2 Amplified Fragment Length Polymorphism (AFLP) 

Genotyping method based on the principle of amplified fragment length polymorphism of genetic 

material was first introduced in 1995 by Vos et al it has been proposed as a new and high-resolution 

fingerprinting method for bacterial species and has attracted great interest since its publication (Vos, 

et al, 1995; Lindstedt et al, 2000). The AFLP method consists of amplifying the DNA fragments by 

PCR by cutting the fragment containing the target DNA material being studied with restriction 

enzymes. In this method, two-stage PCR is applied. Thus, labeling of DNA and limiting the level of 

polymorphism are ensured (Zabeau and Vos, 1993). It is seen that this method is especially used in 

determining the degree of closeness of species and is frequently used in species identification 

studies (Gözel et al, 2016). 

 

2.3 Restriction Fragment Length Polymorphism (RFLP) 

The RFLP method is the first and oldest molecular marker method used in genetic studies. In this 

method, it is aimed to detect the differences in the DNA sequence. Restriction enzymes recognize 

special 4-8 base pair (bp) nucleotide sequences in the DNA chain and cut them from the restriction 

sites. The distribution of DNA fragments of different lengths cut by enzymes is detected in agarose 

gel electrophoresis. In addition to the advantages of repeatability of this method, such as being easy, 

fast and cheap; we can say that as the biggest disadvantage of the method is that the restriction 

enzyme used cuts a large number of DNA, making it difficult to interpret the bands. In order to 

overcome and minimize the mentioned problems, probes are used in the hybridization process. 

After this stage, the band profile entering the hybridization process with the probe is evaluated and 

interpreted (Liu and Cordes, 2004; Busch and Nitschko, 1999).  

 

2.4 Amplified Ribozomal DNA Restriction Analysis (ARDRA) 

The ARDRA method was developed as a result of combining PCR-based DNA typing method with 

restriction enzyme analysis. The principle of application of the method is based on the cutting of 

rDNA fragments obtained in PCR with the combination of selected restriction enzymes in the next 

step. After this process, the obtained fragments are separated in an agarose or polyacrylamide gel, 

and then the band profiles are evaluated and the grouping process is started (Açık and Öztürk, 2010; 

Torsvik et al, 1998). 
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2.5 Randomly amplified polymorphic DNA (RAPD)  

This technique was developed in 1990 by Williams et al. (Williams et al, 1990). The method is 

performed by randomly amplifying regions on the genome of the studied organism in PCR using 

single primers of 6-10 bases. As in other techniques, there is no target DNA region to be replicated 

in the RAPD method. In PCR, DNA fragments are amplified and then run in the electrophoresis, for 

can detect polymorphism according to the bands that appear (Gözel et al, 2016). 

 

2.6 Single nucleotide polymorphism (SNP) 

Single nucleotide polymorphism (SNP), can be expressed as a change in a single nucleotide pair in 

the DNA sequence seen in a very small part of a huge population. SNP's, which are mostly found in 

non-coding regions of DNA, occur frequently in the genome. If the high number of single 

nucleotide polymorphisms, makes it easy for us to identify variations among individuals. The 

emergence of a single nucleotide polymorphism in DNA is due to the addition or deletion of one or 

more bases. It has been stated that the SNP technique, it is preferred in mapping and durability 

studies with the quantitative trait locus (QTL) (Gözel et al, 2016). 

 

2.7 Microsatellites  

Microsatellites were discovered by Tautz (1989) and defined as the smallest repeating units of DNA 

sequences with repeat motifs 1-6 bp long (Tautz, 1989). They are also known as Simple Sequence 

Repeats (SSR) or Short Tandem Repeats (STR). SSR marker system, in biodiversity studies; High 

polymorphism rate, reproducibility and codominant character have made them the most widely used 

PCR-based method (Ün et al, 2000; Budak et al, 2004). Microsatellites show high level of 

polymorphism because most microsatellite loci have the frequency of mutations in a generation 

varies from 10-2 to 10-6 (mean 5x10-4) in per locus, for each gamete. It has been stated that 

microsatellites are one of the most important markers of polymorphic DNA structure (Tautz, 1989; 

Goldstein et al, 1995).  

 

Microsatellites allow the detection of genetic diversity within and between populations, 

identification and monitoring of allelic polymorphism. It allows the comparison of pedigree records 

by evaluating them at the genomic level, and it has features such as keeping and keeping these 

records, allowing to obtain versatile and detailed information. This has made microsatellites more 

preferable than other methods. (Takezaki and Nei, 1996; Pariset et al, 2003). When compared to 

other techniques; It is a very useful method for researchers because it requires a small amount of 

DNA, shows high polymorphism, is reproducible, and contains more information (Powell et al, 

1996). In addition to all these advantages, the most important disadvantage of the method is that it 

requires genome information and sequence analysis. (Morgante and Olivieri, 1993). In addition, the 

development of new SSR markers is not easy and requires high costs. In recent years; microsatellite 

libraries have been created and contributed to the partial elimination of this deficiency. 

 

The most common use of microsatellites in genetic studies is population studies. SSR's are found 

more common in non-coding regions. They occur as a result of mutations such as replication shift 

and cross-over and are characterized by highly levels repetitive length polymorphisms (Mercan, 

2010; Schlötterer and Tautz, 1992). Differences in individuals in a population result from 

differences in the non-coding DNA sequence between genes. As a result of genome studies; Since 



 

Year 6 (2022)   Vol:22                                           Issued in JUNE, 2022                                                                 www.ejons.co.uk 

 

EJONS International Journal on Mathematic, Engineering and Natural Sciences  ISSN 2602 - 4136 

382 

the sequences of microsatellite primer pairs are conserved between species, it has been found to be 

suitable for evaluations between related species and races (Navani et al, 2002). 

Inter Simple Sequence Repeat (ISSR) method was created by modifying the SSR method. ISSR is 

known as the region between microsatellite loci in a genome region, and the ability of the DNA 

fragments between these two microsatellites to be amplified by PCR using primers allowed the 

emergence of the method (Zietkiewicz et al, 1994). The most important advantage of the method is 

that there is no need for sequence information, and it allows primer design. However, it is known as 

the most important shortcoming of the method that it is dominant, has low reproducibility, and 

particles of similar size are not homologous. 

 

3. Using of Molecular Markers in Geese and Other Poultry 

Molecular markers are used such as in chickens, quail, duck, goose, etc. to reveal the genetic 

characteristics of many different poultry. Different methods are applied according to the 

characteristics of the animal being studied and the purpose of the study. In a study investigated the 

genetic diversity and population structure of Taihu geese in China, 26 microsatellite markers were 

used, a total of 83 alleles were detected, and the average number of alleles per locus was reported as 

3,107. In addition, it has been explained the mean observed heterozygosity was 0.829, and the 

expected mean heterozygosity was 0.545. Thanks to the study, it has been revealed Taihu geese 

have significant genetic diversity and low level of inbreeding, despite the decrease in their breeding 

regions (Qing-Ping et al, 2009).  

 

By Mindek et al (2014a) to investigate the genetic diversity and genetic characterization of the 

Tesedik goose, were used 6 microsatellite loci (Aalμ1, Bcaμ1, CKW21, TTUCG5, Ans02, Ans25) 

and make genotyping of 50 individuals,  28 different alleles have been reported (Mindek et al, 

2014a). In another study of the researchers; it has been reported low heterozygosity values and 

genetic diversity of the endangered Suchovska and Slovak goose breeds from Slovakia. They 

explained that low population size and ineffectiveness of heterozygosity reduce genetic diversity 

and this situation causes the two races to be endangered (Mindek et al, 2014b). In a different study, 

29 microsatellite markers were used to determine the evolutionary relationship between 5 domestic 

and 1 foreign origin Chinese goose breeds. It was stated that 334 alleles were observed among a 

total of 6 races, and 45 of these alleles (13.5%) were specific to only one race, and the genetic 

diversity of the foreign race was higher than the native one. (Li et al, 2012). The researchers also 

explained that there is a decrease in genetic diversity among some of the indigenous breeds in China 

due to too much cross-breeding.  

 

Andres and Kapkowska (2011) conducted a study to develop molecular markers to be used in 

detecting genetic diversity, starting from the idea that although there are many domestic and 

commercial breeds of geese spread throughout the world, genetic diversity cannot be adequately 

determined at the molecular. Researchers stated that 24 microsatellite markers, which are currently 

used in many birds, can be used effectively in population genetics and genetic diversity studies on 

geese. Pellegrino et al (2015), using mitochondrial DNA and microsatellites, obtained samples from 

mating areas in Norway and the Netherlands and wintering areas in northern and southern France to 

determine the genetic diversity of Greylag goose populations on the European Atlantic coastline. As 

a result of their mtDNA analysis, they reported that there was low genetic diversity among the 

samples taken from the Netherlands, Norway and Northern France, and that the Southern France 

population exhibited a partially different genetic change from the other 3 populations. As a result of 

microsatellite analysis, they stated that it is not possible to group geographically, and there is a high 

amount of genetic mixing in all populations except genetically very similar populations in mating 

areas in Norway (Pellegrino et al, 2015). 
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In a study using mitochondrial DNA on 26 native goose breeds and 6 Landaise geese in China; It 

was stated that the average haplotype diversity and nucleotide diversity were 0.1384 and 0.00029, 

respectively, and it was determined that one of the domestic goose breeds originated from the 

Greylag Goose breed and the remaining 25 breeds originated from the Chinese Goose. In addition, 

it was also stated that Linxian White Goose and Wanxi White Goose showed a lot of genetic 

similarity with Rhine Goose and Landaise Goose, which originated from Gray Goose (Li et al, 

2011). Mitochondrial DNA method was used to determine gene flow among snow goose 

populations distributed in West Africa. At the end of the study, it was determined that gene flow 

between populations is possible when the populations overwinter in a general place, and it has been 

stated that wintering regions play an important role in the preservation of genetic diversity among 

populations (Shorey et al, 2011). 

 

In a study conducted by Tu et al (2006), using microsatellite markers to determine the genetic 

diversity of 14 native Gray Goose breeds in China; It was stated that 25 out of 31 microsatellites 

showed moderate polymorphism and the mean heterozygosity was between 0.4985 and 0.6916. At 

the end of the research, it was explained that the characteristics of indigenous breeds in East China 

should be investigated and these breeds should be protected (Cathey et al, 1998). In a study in 

which Canadian geese (Branta canadensis) were scanned with clones containing various 

microsatellite motifs, 460 Canadian geese were used. For the study, 5 primer pairs showing 

polymorphism in more than one population were developed and it was stated that two of these 5 

primers were monomorphic. While the number of alleles per locus varied between 7 and 24, the 

mean heterozygosity levels were reported to vary between 0.34 and 0.78. It has been emphasized 

that these markers will contribute to revealing the existing genetic problems in Canada geese thanks 

to the high levels of polymorphism (Cathey et al, 1998). Poyarkov et al, (2010) examined the 

genetic diversity of Swan Geese in Russia by mitochondrial DNA method and defined a total of 11 

haplotypes. He explained that the genetic diversity of Swan Geese is lower than that of some other 

geese that are in danger of extinction in the world. 

 

Sun et al, (2014) examined the mitochondrial DNA control regions of 245 domestic goose and 

stated that goose species in the European originated from the Greylag goose (Anser anser), while 

the Chinese domestic goose breed originated from the Swan goose (Anser cygnoides). It was 

isolated 10 new polymorphic microsatellite loci from Greylag geese by Weib et al, (2008) and 5 

new primer pairs were designed based on previous microsatellite loci from those closely genetically 

related. They explained that the number of alleles per locus was between 2-12, and the observed 

heterozygosity was between 0.07-0.85. They stated that these marker sets would be more effective 

in determining the origins and proportions of new individuals belonging to the Greylag goose 

population. Basha et al (2016), in their study to reveal the genetic diversity and phylogenetic 

relationship between the randomly amplified polymorphic DNA method and the native Egyptian 

geese and ducks (Muscovy, Sudani and White Pekin); 19 random primers were designed. Of these 

primers, 16 primers were noted to produce 189 reproducibly amplified fragments. Of these, 169 

DNA bands were stated to be 89.41% polymorphic, and it was explained that primers OPA04 and 

OPA03 produced high polymorphic bands.   

 

Demirtaş (2018) obtained blood samples from 110 geese from Yozgat province in Turkey in order 

to determine the genetic diversity of domestic goose populations belonging to White, Pied, Pure 

Domestic goose genotypes and Embden x Chinese hybrid genotype. Genetic diversity status of 

populations were analyzed using microsatellite loci Ans02, Ans25, Ans17, Aal1b, Aph19b and 

TTUCG5. The polymorphism information content (PIC) values of these loci were reported 
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respectively; 0.919, 0.925, 0.917, 0.907, 0.879 and 0.904, It was stated the most allele was in Ans25 

(28), and the least allele was Aph19b (14) detected in the microsatellite locus. The researcher stated 

that the average allele counts in the White, Pied, Pure Domestic and Embden x Chinese cross 

populations were 37.0, 40.3, 41.8 and 38.5, respectively, and that the populations had a rich allelic 

diversity. Devrim et al, (2007) conducted a study to determine the genetic structure, evolutionary 

relationships and genetic diversity among local geese, which are defined by four feather colors as 

white, black, tawny and yellow in the transition region between the Caucasus Mountains and 

Anatolia. For this purpose, DNA samples were taken from 100 animals and randomly screened with 

50 primers. They stated that genetic relationships showed 40 polymorphic bands (83.33%) among 

all populations, and randomly amplified polymorphic DNA polymorphisms obtained from a total of 

48 loci were detected. A dendrogram they created for this study revealed a close relationship 

between geese with white and black feathers. They also stated that the tawny geese closely 

resembled the white and black geese, and the yellow colored geese differed significantly from the 

other three populations. 

 

Recently, microsatellite markers are one of the most widely used methods in the analysis of 

chickens' genotypes and populations at the molecular level, in determining the genetic diversity, 

genetic similarities and differences of chickens, and in the genome studies of chickens. The fact that 

microsatellite markers have significant advantages over other methods in determining genetic 

similarity and difference has an important role in the preference. Besides chickens, such as duck, 

quail, turkey etc. some studies on the use of microsatellite markers in determining genetic diversity, 

genetic similarity and difference in poultry and the results obtained from these studies are briefly 

explained below. 

 

In a study, hybrid genetic diversity and diversity of 8 chicken lines (3 lines of different origin White 

Legorn and Finland native lines, one Rhode Island Red and Broiler genotype) were investigated by 

using 9 microsatellite markers. The number of alleles seen; While it varied between 4-13 per locus 

and 1-10 per line, the observed heterozygosity value was reported to be between 0.00-0.91. It has 

been reported that the allele distribution pattern is quite irregular at different loci, the lowest value 

of average heterozygosity per line was observed at 0.29 in the Makela White Legorn, and the 

highest value was observed in the Broiler line with 0.67 (Vanhala et al, 1998). Zhou and Lamont 

(1999) investigated the genetic characterization of 23 chicken lines from Legorn, grouse, Fayoumi 

and Hispanic breeds obtained from intensive inbreeding program. In this study, it was revealed that 

the kinship coefficient of 13 lines was 99 %, 4 lines were 60%, and 4 lines were Major Congenic 

lines. Mercan (2010) stated that in this study, the researchers aimed to determine the genetic profile 

of 23 lines using 42 microsatellite loci and to compare the genetic diversity within and between 

lines. He also stated that they aimed to determine the phylogenetic relationship between the lines by 

identifying line and breed specific primers (Mercan, 2010).  

 

In the study by Wimmers et al, (2000) was investigated the genetic diversity among different local 

populations from Bolivia, India, Nigeria and Tanzania. It was aimed to genetically evaluate chicken 

populations obtained from different tropical and subtropical countries and to determine genetically 

different ones in this study. The research team used 12 microsatellite loci in the study, and reported 

that all populations showed high heterozygosity at the end of the study. They stated that the lowest 

heterozygosity rate was observed in the population named Aseel originating from India with 45%, 

and the highest rate was observed in the Arusha population originating from Tanzania with 67%. In 

a study by Li et al (2006), conducted to determine Chinese domestic ducks which the genetic 

 
 Although have a genetic background from the same paternal line, lines which differ from this line in terms of 

particular gene 
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diversity levels and genetic relationships between different populations; 28 microsatellite markers 

were used, the total number of alleles was found 236, the mean number of alleles was 8.429, and the 

mean PIC value was 0.725. They reported that the phylogenetic relationships of the samples showed 

a compatible classification in terms of geographical location and historical relevance. In a study, it 

was aimed to detect for the genetic relationships of ancestral turkey varieties with commercial 

turkeys, and 5 ancestral turkey varieties and 1 commercial turkey line were analyzed using 10 

microsatellite loci. With the findings of the study, it was determined that the Blue Slate, Bourbon 

Red, Narragansett ancestral turkey varieties are closely related to the commercial turkey line. It was 

concluded that Royal Palm and Spanish Black varieties are the two most distant varieties from the 

commercial line, and that the ancestral varieties can be used successfully in the genetic breeding of 

commercial lines (Kamara et al, 2007). It was conducted by Kim et al, (2007) in the study, 

compared the genetic diversity of the randomly mated quail line and the line produced from this line 

and included in the inbreeding program.  They used 24 loci to compare the kinship values 

calculated from the pedigree records with microsatellite marker analysis. It was stated that the 

observed heterozygosity value, was 0.43 in the randomly mated line and 0.21 in the inbreeding line 

(Kim et al, 2007). 

 

4. Result and Conclusion 

In order to determine the genetic diversity of poultry such as goose, chicken, quail, duck, turkey; 

different methods were preferred according to the type and characteristics of the animal studied and 

the purpose of the research to be conducted. Microsatellites have been preferred more than other 

methods because of its advantages such as showing high polymorphism with less DNA, high 

reproducibility and containing more information. However, the application of the method requires 

experience, since genome information and sequence analysis are essential. Molecular methods 

cannot be applied at desired levels especially in developing countries due to their high costs. In this 

context, developed countries will contribute to the applicability of these methods all over the world 

with the support of experienced scientists as well as financial support. It can be said that a 

sustainable livestock activities can be possible by determining and recording the genetic 

information of world heritage animals. In Turkey, it has been observed that there is not enough 

research to determine the genetic diversity of geese. In this regard, it was concluded that the genetic 

diversity of our domestic geese should be determined, recorded and protected. 

 

Acknowledgments  

This study was funded by the University of Uşak Scientific Research Projects Coordination Unit 

(USRP) (Project Number, 2021/TP-001).  

It is part of a Ph.D thesis titled “SSR based molecular analysis of genetic diversity of domestic 

goose genotypes produced in inner Aegean region and determination of egg, slaughter and carcass 

quality characteristics of geese in breeding conditions” by Yüksel Akın.  

 

Authors’ Contributions  

YA: data collection, research area, project design, drafting the article; MFÇ: manager of the project, 

statistical analysis, translation control.  

 

Conflict of Interest Declaration  

The authors have no conflict of interest. 

 



 

Year 6 (2022)   Vol:22                                           Issued in JUNE, 2022                                                                 www.ejons.co.uk 

 

EJONS International Journal on Mathematic, Engineering and Natural Sciences  ISSN 2602 - 4136 

386 

 

References 

 

1. Açık, L. and Öztürk, F. (2010). Topraktan izole edilen Bacillus cinsine ait izolatların 

moleküler tiplendirme yöntemleriyle tanımlanması. Erciyes Üniversitesi Bilimsel Araştırma 

Koordinasyon Birimi, Araştırma Projesi Sonuç Raporu, Proje No: FBA-08-579. 

2. Akın, Y., Karagöz, A. and Çelen, MF. (2020). Molecular typing of Salmonella strains. 

Archives of healty science and research, Beykent University, 1(1):162-170. 

3. Andres, K. and Kapkowska, E. (2011). Applicability of anatid and galliform microsatellite 

markers to the genetic diversity studies of domestic geese (Anser anser domesticus) through 

the genotyping of the endangered Zatorska breed. BMC research notes, 4(1): 65. 

4. Anonymous. (2007). The State of World’s Animal Genetic Resources for Food and 

Agriculture, Edited by Barbara Rischkowsky and Dafydd Pilling. Rome. 

5. Aydın, A. and Sudağıdan, M. (2016). Using of molecular biological techniques in food 

microbiology and typing methods. Journal Food Hygen Technology-Special Topics 2(1), 1-

9. 

6. Basha, H., Abd el Naby, W. and Heikal, H. (2016). Genetic diversity and phylogenetic 

relationship among three duck breeds and geese using RAPD markers. Turkish Journal of 

Veterinary and Animal Sciences, 4(9): 462-467. 

7. Baumung, R., Simianer, H. and Hoffmann, I. 2004. Genetic diversity studies in farm 

animals–a survey. Journal of Animal Breeding and Genetics, 121(6): 361- 373. 

8. Budak, H., Bölek, Y., Dokuyucu, T. and Akaya, A. (2004). Potential uses of molecular 

markers in crop improvement. Kahramanmaraş Sütçü İmam University Journal of Science 

and Engineering, 7 (1), 75-79. 

9. Busch, U. and Nitschko, H. (1999). Methods for the differentiation of microorganisms. 

Journal of Chromatography. 722, 263-278. 

10. Cathey, J., DeWoody, J. and Smith, L. (1998). Brief communication. Microsatellite markers 

in Canada geese (Branta canadensis). Journal of Heredity, 89(2): 173-175. 

11. Cilo Dalyan, B. (2011). Convantional and molecular determination of Salmonella serotypes, 

Medical Thesis, Medical Microbiology, Faculty of Medicine, Uludağ University, Bursa, 

Turkey. 

12. Çetinkaya, E. and Ayhan, K. (2012). Molecular technics used in microbiology. Karaelmas 

Science and Engineering Journal, 2(1), 53-62.  

13. Demirtaş, Z. (2018). Genetic diversity in some native and crossbreed domestic goose 

populations by microsatellite markers. Department of Agricultural Biotechnology, Institute 

of Science and Technology, Ondokuz Mayıs University, Samsun, Turkey.  

14. Devrim, AK., Kaya, N., Güven, A. and Koçer, B. (2007). Genetic diversity of local geese of 

varying productivityy and feather color in Kars. Biochem. Genet., 45:515-522. 

15. Goldstein, D.B., Linares, A.R., Cavalli-Sforza, L.L. and Fedman, M.W. (1995). An 

evaluation of genetic distances for use with microsatellite loci. Genetics, 139: 463-471 

16. Gözel, U., Yurt, Ç. and Gözel, Ç. (2016). Molecular markers used in nematode taxonomy. 

Turkish Bulletin of Entomology, 6(2):179-189. 

17. Kamara, D., Gyenai, K.B., Geng, T., Hammade, H. and Smith, E.J. (2007). Microsatellite 

marker-based genetic analysis of relatedness between commercial and heritage turkeys 

(Melleagris gallopavo). Poultry Science, 86: 46-49. 

18. Kırıkçı, K. (2017). The genetic characterization of Karakaya sheep breed. PhD Thesis, 

Department of Animal Science, Institute of Science and Technology, Ondokuz Mayıs 

University, Samsun, Turkey. 

19. Kim, S.H., Cheng, K.M.T., Ritland, C., Ritland, K. and Silversides, G. (2007). Inbreeding in 

Japanese quail estimated by pedigree and microsatellite analyses. Journal of Heredity, 

98(4):378-381. 



 

Year 6 (2022)   Vol:22                                           Issued in JUNE, 2022                                                                 www.ejons.co.uk 

 

EJONS International Journal on Mathematic, Engineering and Natural Sciences  ISSN 2602 - 4136 

387 

20. Li, H., Yang, N., Chen, K., Chen, G., Tang, Q., Tu, Y., Yu, Y. and Ma, Y. (2006). Study on 

molecular genetic diversity of native duck breeds in China. World’s Poultry Science Journal, 

62:603-611.  

21. Li, H. F., Chen, K. W., Yang, N., Song, W. T. and Tang, Q. P. (2007). Evaluation of genetic 

diversity of Chinese native geese revealed by microsatellite markers. World's Poultry 

Science Journal, 63(3): 381-390. 

22. Li, H., Zhu, W., Chen, K., Xu, W. and Song, W. (2011). Two maternal origins of Chinese 

domestic goose. Poultry Science, 90(12):2705-2710. 

23. Li, J., Yuan, Q., Shen, J., Tao, Z., Li, G., Tian, Y. and Lu, L. (2012). Evaluation of the 

genetic diversity and population structure of five indigenous and one introduced Chinese 

goose breeds using microsatellite markers. Canadian Journal of Animal Science, 92(4):417-

423. 

24. Lindstedt, BA., Heir, E., Vardunt, T. and Kapperud, G. (2000). A variation of the ampli¢ed-

fragment length polymorphism (AFLP) technique using three restriction endonucleases, and 

assessment of the enzyme 170 combination BglII^MfeI for AFLP analysis of Salmonella 

enterica subsp. enterica isolates. FEMS Microbiology Letters, 189:19-24. 

25. Liu, Z.J. and Cordes, J.F. (2004). DNA marker technologies and their applications in 

aquaculture genetics. Aquaculture, 238:1-37. 

26. Mercan, L. (2010). Analysis of genetic dissimilarity between native and commercial chicken 

genotypes by SSR (Simple sequence repeats) method. PhD Thesis, Department of Animal 

Science, Institute of Science and Technology, Ondokuz Mayıs University, Samsun, Turkey. 

27. Mindek, S., Trakovická, A., Hrnčár, C. and Weis, J. (2014a). Genetic diversity of Tesedik 

goose. Acta Fytotechnica et Zootechnica, 17(4):127-129. 

28. Mindek, S., Mindeková, S., Hrnčár, C., Weis, J. and Gašparík, J. (2014b). Genetic diversity 

and structure of Slovak domestic goose breeds. Veterinarija ir Zootechnika, 67(89):81-87. 

29. Morgante, M. and Olivieri, A. (1993). PCR-amplified microsatellites as markers in plant 

genetics. The Plant Journal, 3:175-182. 

30. Navani, N., Jain, P.K., Gupta, S., Sisodia, B.S. and Kumar, S. (2002). A set of cattle 

microsatellite DNA markers for genome analysis of Riverine buffalo (Bubalus bubalis), 

International Society for Animal Genetics, Animal Genetics, 33:149-154. 

31. Pariset, L., Savarese, M.C., Cappuccio, I. and Valentini, A. (2003). Use of microsatellites 

for genetic variation and inbreeding analysis in Sarda sheep flocks of central Italy. J. Anim. 

Breed. Genet. 120:425–432. 

32. Pellegrino, I., Cucco, M., Follestad, A. and Boos, M. (2015). Lack of genetic structure in 

greylag goose (Anser anser) populations along the European Atlantic flyway. PeerJ, 3: 

e1161.  

33. Powell, W., Morgante, M., Andre, C., Hanafey, M., Vogel, J., Tingey, S. and Rafalski, A. 

(1996). Comparison of RFLP, RAPD, AFLP and SSR (microsatellite) markers for 

germplasm analysis. Molecular Breeding 2:225-238. 

34. Poyarkov, N., Klenova, A. and Kholodova, M. (2010). Genetic diversity of swan goose 

(Anser cygnoides L.) in Russia: Analysis of the mitochondrial DNA control region 

polymorphism. Russian journal of genetics, 46(4):493-496. 

35. Provan, J., Thomas, W. T. B., Forster, B. P. and Powell, W. (1999). Copia-SSR: A simple 

marker technique which can be used on total genomic DNA. Genome 42:363- 366. 

36. Qing-Ping, T., Shuang-Jie, Z., Jun, G., Kuan-Wei, C., Huo-Lin, L. and Jian-Dong, S. 

(2009). Microsatellite DNA typing for assessment of genetic variability in Taihu goose: A 

major breed of China. Journal of Animal and Veterinary Advances 8(11):2153-2157. 

37. Saiki, KR., Gelfand, HD., Stoffi, S., Scharf, JS., Higuchi, R. and Horn, T. G. (1988). 

Primer-directed enzymatic amplification of DNA with a thermostable DNA polimerase. 

Science, 239:487- 491. 

38. Schochetman, G. and Jones, KW. (1988). Polimerase chain reaction. Journal of Infectious 

Disases, 158:1154-1157. 



 

Year 6 (2022)   Vol:22                                           Issued in JUNE, 2022                                                                 www.ejons.co.uk 

 

EJONS International Journal on Mathematic, Engineering and Natural Sciences  ISSN 2602 - 4136 

388 

39. Schlötterer, C. and Tautz, D. (1992). Slippage synthesis of simple sequence DNA. Nucleic 

Acids Research, 20:211-215. 

40. Shorey, R.I., Scribner, K.T., Kanefsky, J., Samuel, M.D. and Libants, S.V. (2011). 

Intercontinental gene flow among western arctic populations of lesser snow geese. The 

Condor, 113(4):735-746. 

41. Sun, J., Zhang, S., He, D. Q., Chen, S. Y., Duan, Z. Y., Yao, Y. G. and Liu, Y. P. (2014). 

Matrilineal genetic structure of domestic geese. The Journal of Poultry Science, 51(2):130-

137. 

42. Takezaki N. and Nei, M. (1996). Genetic distances and reconstruction of phylogenetic trees 

from microsatellite DNA. Genetics 144:389-399.  

43. Tautz, D. (1989). Hypervariability of simple sequences as a general source for polymorphic 

DNA markers. Nucleic Acids Research, 17:6463-6471. 

44. Tenover, F.C., Arbeit, R.D. and Goering, R.V. (1995). Interpreting chromosomal DNA 

restriction patterns produced by pulsed-field gel electrophoresis: criteria for bacterial strain 

typing. Journal Clinical Microbiology, 33(9):2233-2239. 

45. Toro, M.A., Fernandez, J. and Caballero, A. (2009). Molecular characterization of breeds 

and its use in conservation. Livestock Science, 120:174195. 

46. Torsvik, V., Daae, F.L., Sanda, R.A. and Ovreas, L. (1998). Novel techniques for analysing 

microbial diversity in natural and perturbed environments. Journal of Biotechnology 64:53–

62. 

47. Tu, Y., Chen, K., Zhang, S., Tang, Q., Gao, Y. and Yang, N. (2006). Genetic diversity of 14 

indigenous Grey Goose breeds in China based on microsatellite markers. Asian Australasian 

Journal of Animal Sciences, 19(1):1. 

48. Ün, C., Wimmers K., Ponsuksili S., Schmoll F. and Schellander, K. (2000). Microsatellites 

and their usage. Journal of Animal Production, 41:9-14. 

49. Vanhala, T., Tuiskula-Haavisto, M., Elo, K., Vilkki, J. and Maki-Tanila, A. (1998). 

Evaluation of genetic variability and genetic distances between eight chicken lines using 

microsatellite markers. Poultry Science, 77:783-790. 

50. Vos, P., Hogers, R., Bleeker, M., Reijans, M., Van de Lee, T., Hornes, M., Frijters, A., 

Peleman, J., Kuper, M. and Zabeau, M. (1995). AFLP: a new technique for DNA 

fingerprinting, Nucl. Acids Res., 23:4407- 4414. 

51. Weib, B. M., Poggemann, K., Olek, K., Foerster, K. and Hirschenhauser, K. (2008). 

Isolation and characterization of microsatellite marker loci in the Greylag Goose (Anser 

anser). Molecular Ecology Resources, 8(6):1411-1413. 

52. Williams, J.G.K., Kubelik, A.R., Livak, K.J., Rafalski, J.A. and Tingey, S.V. (1990). DNA 

Polimorphisms Amplified by Arbitrary Primers are Useful as Genetic Markers. Nucl. Acids 

Res., 18:6531-6535. 
53. Wimmers, K., Ponsuksili, S., Hardge, T., Valle-Zarate, A., Mathur, P.K. and Horst, P. 

(2000). Genetic distinctness of African, Asian and South American local chickens. Animal 

Genetics, 31:159-165. 

54. Zabeau, M. and Vos, P. (1993). Selective restriction fragment amplification: A general 

method for DNA fingerprinting. European Patent Application, 92402629 (7), Office 

européen des brevets, Paris. 

55. Zhou, H. and Lamont, S.J. (1999). Genetic characterization of biodiversity in highly inbred 

chicken lines by microsatellite markers. Animal Genetics, 30:256-264.  

56. Zietkiewicz, E., Rafalski, A. and Labuda, D. (1994). Genome fingerprinting by simple-

sequence repeat (SSR) anchored polymerase chain reaction amplification. Genomics, 20: 

176-183. 


