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INTRODUCTION 

Every country in parallel with economic development 

and population increase, in order to meet the increasing 

demands; the efforts toward improving the yields of animals 

are intensified. These efforts, due  to the fact that they are 

mostly appropriate for the conditions  specific to country,  

region, and even locality, are toward the improvement of 

domestic breeds that are being bred and increasing their 

yields via crossbreeding  them  with culture  breeds. 

Moreover in many places, domestic breeds are replaced with 

high yield culture breeds which cause genetic diversity to 

decrease. Local genetic resources are the though and 

abstemious animals, which well adapted to the environmental 

conditions, where they have been bred for many centuries. 

They have unique characteristics; even their yields are low; 

also survive and can reproduce in inadequate environmental 

conditions. The loss of these breeds also means that the 

unique qualities they have expire. It is impossible to predict 

for which of these characteristics in the future will create a 

need. On the other hand, superior qualities of domestic 

breeds, not known today, can be used if necessary in case that 

these resources can survive [1]. 

Local genetic  resources are our original genetic  wealth,  

which survive their life under the  positive  and negative  

effects  of  the environment  for   many  centuries. They adapt 

the best to the environment. Nowadays, with the 

improvement  studies  carried  on  some certain  yield  

character, while  the  number  of  high yielding animals 

increase, the existence  and  variation of low yielding 

genotypes decrease. The ability to meet human needs in a 

sustainable way depends on genetic diversity among breeds 

and in breeds and is the most fundamental source for 

breeders. In recent years, productivity has increased in the 

sense of economics of production. However, the problems 

which are shaped by the influence of environment and human 

factors for centuries will be encountered in the future in terms 

of overcoming. Gene pools which are the invaluable and 

irreplaceable for breeders have contained many important 

genes. Thus, the increase in intensive production further 

increases the need to protect indigenous gene resources. 

There are 7616 domestic animal breeds, recorded in database 

of   Domestic Animal Diversity Information System 

(DADIS). 6536 of these consist of domestic breed 1080 cross 

-border breeds. 1491 of these (approx. 20%) are under risk, 

691 breeds completely disappeared from the earth. One of the 

most important genetic resources of poultry is chicken. There 

are  17.5 billion of chicken on  the  earth, and 63% of  breeds  

taking  place among  the  poultry  species consist  of  chicken 

breeds. 1077 of chicken breeds recorded in FAO are domestic 

breeds and 101 are cross-border breeds.  So far, a total of 40 

poultry breeds have been extinct. While 419 poultry breeds 

are under risk, risk condition of 493 breeds is not known [2]. 

BIOLOGICAL DIVERSITY 

Diversity brings the resistance, strength, stability, and 

liveliness in the system, Biological diversity is an entity 

consisting of the species, genes, and ecosystems in a region. 

Biological diversity can be grouped into three main headings 

as ecosystem diversity, species diversity, and genetic 

diversity [3].    

Ecosystem diversity 

Entity consisting of livings, which live a certain area and 

is a continuous interaction to each other, and lifeless 

environment belonging to, this is referred to ecosystem. All 

ecosystems, small and large, consist of two main components; 

living elements (consumers, intermediaries, and producers) 

and lifeless elements (organic substances, physical 

conditions, and inorganic substances) [4]. 

Species diversity 

Species means a total of individuals, which show 

similarity in terms of their basic characters to each other, and 

which generate efficient offspring. Species diversity 

expresses the number and density of plant and animal species 
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ABSTRACT 

Recent developments in the molecular biology have provided some specific molecular 

markers which are generally used to define a specific region of genome. In genetic 

analyses, three types of markers are used as morphological, protein and DNA markers. 

After the discovery of polymerase chain reaction (PCR), PCR-based markers have been 

begun to be more preferred. Studies of genetic characterization have inconsiderable 

importance in the studies such as determining the level of inter and intra- population 

genetic diversity, developing protection programs, domestication, and determination of 

migration routes. In genetic characterization studies, the different biochemical marker 

systems, alloenzymes, mitochondrial DNA, and Y chromosome specific molecules are 

used. DNA markers, particularly polymorphic microsatellite markers, constitute the most 

preferable system in PCR applications. New molecular biology techniques enable 

analysis of single nucleotide polymorphism to be able to made faster and economically 

and be used together with microsatellites.                                                                                

                                                                                                     © 2018 Elixir All rights reserved. 

 

Elixir Hor. & Sig. 117 (2018) 50032-50037 

Hormones and Signaling  
 

Available online at www.elixirpublishers.com (Elixir International Journal) 

 



Marwan Fadhil et al./ Elixir Hor. & Sig. 117 (2018) 50032-50037 50033 

and subspecies in a region. However, while species diversity 

is deal with, taxonomic diversity should be also considered 

[4]. Each species has an idiosyncratic common gene pool. 

Species can only transmit genetic inheritance in gene pool 

they have for generations by means of their congeners taking 

place in their taxonomic groups in natural conditions. 

Originally, between the species close to each other, a gene 

exchange may rarely occur at a certain measure, because the 

phenotypic or physiological similarity to each other points out 

the abundance of their gene sharing. Similarly, if the closer 

the inbreeding between two individuals, their common genes 

is the more and the less the degree of inbreeding, their genetic 

similarity levels are the less [3]. 

Genetic diversity 

Genetic diversity expresses the diversity in species. This 

diversity is measured by the presence of genes in a certain 

species, population, sub-species, or breed. In other words, it is 

a total of the attributes of an individual, determined by the 

genes.  Normally, number of individuals in a species; except 

for monozygotic twins, each of individuals in species is 

genetically different from each other more or less. As the 

inbreeding degree of individuals decrease, genetic differences 

between them also increase. The distinctions between 

individuals result from that these individuals have a different 

allele or a different composition of the same gene for a 

certain character. Inter-individual genetic diversities result 

from allelic distinctions. That gen presents in the different 

frequencies or combinations in the different populations of 

the same specifies leads the populations individual belongs to 

are different from each other and inter-population genetic 

diversity. For example, that the resistance of the different 

populations against diseases is different from the other 

populations arises from that the gene frequency and 

combination of this population are different. The genes 

controlling such characteristics are transmitted from 

generation to generation through parents while this is done, 

new genetic combinations and new genetic diversities emerge 

and, thus, the increase of adaptation flexibility of species to 

the changing environmental conditions is provided. The 

presence of genetic diversity that is rich and at sufficient level 

in a species enables new populations to be able to form 

according to the changing conditions and needs. In the recent 

years, in measuring genetic diversity, in the light of main 

principles of  population genetics, with assessment of 

molecular analysis results, genetic diversity can be measured  

exactly and correctly [3]. In general, two criteria are taken as 

an expression of genetic diversity.  These are polymorphism 

and heterozygosis degree [5]. Polymorphism is that two or 

more alleles are present in a population belonging to the same 

species. In a population, minimum 5% of alleles present in a 

locus differ [6,7,8-9]. Heterozygosis degree is defined as the 

percentage or rate of heterozygous genes in population. Each 

locus of gene holds two transcripts (homozygous) of alleles 

that are the same as each other or one transcript 

(homozygous) of two different alleles. For polymorphic gene 

locus, if two of five individuals are heterozygous, 

heterozygosis is calculated as 2/5 = 0.4 or 40% [4]. 

THE FACTORS OF EMERGENCE OF GENETIC 

DIVERSITY 

 The emergence process of genetically different breeds is 

due to two factors that interact. It is selection pressure made 

by the people. This pressure is that animals in good 

conditions in terms of the desired yield attribute are used as 

the parent of the next generation. What prevailing in the 

region, where animal lives, is environmental stress factors. 

Between animals, in environmental conditions of the region, 

in which they are bred, there are differences in terms of 

reproduction, parent, living strength of and young, and their 

adaptation abilities. These distinctions provide advantage for 

genotypes that are the most suitable to that environment in 

reproduction and this also plays important role   in shaping 

the different breeds [2]. 

IMPORTANCE OF GENETIC DIVERSITY  

The species and breeds whose genetic diversity are high 

have the ability to more successfully adapt to the changing 

environmental conditions according to the   time and place. 

Species of living that do not have sufficient genetic diversity, 

not being able to keep step with the different environmental 

conditions are obliged to disappear. It is possible for species; 

whose genetic diversity is more, to more easily adapt the 

changing environmental conditions. That genetic diversity is 

low in breed makes populations sensitive to unexpected 

environmental conditions. For the continuity and adaptation 

of populations, there is a need for genetic diversity. Breeds 

whose genetic diversity, depending on scientific and 

technological developments, become more useful in meeting 

the changing human desires [10]. 

PROCESSES CAUSING GENETIC DIVERSITY TO 

DECREASE  

In order to be able to understand very well the 

relationship between decrease of genetic diversity and 

disappearance of adaptability, especially in small populations, 

it is necessary to understand the processes such as genetic 

bottle neck, random genetic drift and becoming a self, which 

lead to decrease the genetic diversity.   

Genetic drift 

Genetic drift expresses random change in gene 

frequency. In small populations,  disappearance probability of  

alleles is  more,  because  each  new  generation will only 

take some  part  of gene  pool  of ancestral generation, and 

this  part  will not  completely  reflect    gene  pool  of 

ancestral generation. This case shows the effect of genetic 

drift on genetic diversity. Random genetic drift actualizes in 

case that a population has less individuals along generations. 

For example, in a population consisting of 10 individuals, 

after one generation, genetic diversity will survive. After 10 

generation, only 60% of genetic diversity will be conserved.   

In a small population incurring genetic drift along 

generations, in general, only a single allele in any tissue will 

survive. Since this gene tissue contains only one allele, it will 

not be considered as polymorphic. In a small population 

incurring genetic drift along generations, disappearance 

probability of genetic diversity is  much more than a 

population exposed to genetic bottle neck, because, following 

bottle neck, a population can renew itself [5].  

Effective population size 

It is theoretically the number of individual in the 

population.  In order to better evaluate the effects of genetic 

bottle neck and random genetic drift, it is necessary for us to 

make some assumptions. This evaluations accept that 

organisms are diploid; they sexually reproduce and 

generations do not overlap; that population size is constant, 

number of female, equal, and mating, randomly; migration is 

absent; reproduction successes of all individuals are the same; 

and that mutation and natural selection do not exist. These 

acceptations make it possible for us to avoid complexity 

arisen from the differences between the real population size 

and effective population size.   
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In a population of 100 sheep, in which 25 individuals of 

sample do not reach sexual maturity and 15 individuals are 

infertile, 60individuals reproduce. Thus effective population 

size is 60.  In application, this issue is generally complex and 

population fluctuations include the cases such as not being 

equal of the number of females and males [5].   

DISAPPEARANCE OF GENETIC DIVERSITY 

  Disappearance of genetic diversity in non-domestic 

species is generally related to decrease in population size. 

This case may result from excessive hunting or harvest. In 

early 1990s, as the reason for depression in population of 

deep sea water gadoid fish in the coasts of Newfoundland, 

one of the most productive fishing areas in the world, 

commercial fishing that excessively hunts is viewed. Also, 

disappearance of habitat is the major reason for population 

decrease. In addition, what is under consideration is to isolate 

populations, squeezed in a narrow region surrounded by the 

agricultural areas, urban areas, and other areas used by the 

other areas. This process is termed as population 

fragmentation. If populations are not in relationship with each 

other, gene flow disappears, which occurs via migrations and 

gamete exchange between  them  and, thus, the most 

important mechanism that is necessary for genetic variation to 

form is eliminated. In domesticated species, disappearance of 

genetic diversity is not generally due to disappearance of life 

area or dramatic decrease in the number of population. Risk 

related to disappearance of cattle and maize in the short time 

is low. The reason for decrease of diversity in domesticated 

species can be reduced to the changes in agricultural 

applications and consumer desires. For example, in 1900, 

while there was different sorts of potatoes more than 100 in 

USA, today, in this country, in three-fourth of commercial 

potatoes production, only 9 sorts of it are used. Russet 

Burbank, as a single type, consists of 43% of total of those 

planted [11]. 

GENETIC DIVERSITY AND GENETIC 

CHARACTERIZATION 

 In animal production, genetic diversity is composed the 

basis of improvement programs. Genetic diversity expresses 

the genetic qualities of living species, adapted  to  a certain 

geographic  region  and commonly grown in the relevant 

region, breeds belonging to  these  species, and  quality  of  

their  relationships  with each other in ecosystem, in which 

they live. Genetic diversity in domestic animals is of two 

sorts as inbreed and outbreed. Genetic characterizations 

studies have an important place, in order to identify inbreed 

and outbreed genetic diversity. In the  world and Turkey, in 

1980s,  while  genetic structures of domestic breeds, and their 

relationships with  some  yield features are examined by 

using blood and milk  protein polymorphism[12,13], together 

with  the  recent developments, microsatellite markers and 

SNPs have been  begun  to  be used more commonly In order 

to identify the origin of breeds and domestication regions, the 

studies of genetic characterization and archeology have been 

carried out [14,15,16,17-18]. It is reported that migration 

routes  of European breeds follow two different routes as 

from North to Central Europe along Danube River and along 

Mediterranean and that the cattle, sheep, goat, and buffalo 

was first begun to be domesticated in two different regions of 

Asia. The oldest one of these centers includes East and 

Southeast Anatolian Region and it is known that the breeds 

spread from this region to the earth, especially from Anatolia 

to Europe [19,20,21,22,23,24-25]. In the studies of genetic 

characterization, microsatellites are used in the human 

[26,27], cattle [28,29], goat [30], sheep [31,32], dog [33], 

horse[34], monkey [35], pig [36,37], buffalo [38], and the 

other animal species [39,40].  Biochemical marker systems 

other than microsatellites were also used in genetic 

characterization studies [41,42-43]. Although AFLP [44], 

mDNA [45,46-47], and Y chromosome [48] specific 

microsatellites are heavily used, SNP markers have been also 

begun to be used.  In addition, again in genetic 

characterization studies, other than marker systems, the 

records of family tree are also utilized. SNPs are 

simultaneously used in molecular studies of sea products and 

animal species in much amount [49]. As a result, in marker 

systems, while many marker systems were used before PCR 

technology, together with PCR technology, microsatellites 

have been predominantly begun to be used. In the recent 

years, the studies on SNP markers have increased, and SNP 

chips have been begun to be formed [50].   

REASONS FOR CONSERVING ANIMAL GENETIC 

RESOURCES 

Before discussing the possibilities and ways of 

maintaining small populations or so-called rare breeds it is 

important to make clear why they should be conserved. In 

Europe, the reasons for conserving genetic variation have 

been discussed among others by Maijala (1970), Mason 

(1974), Simon (1984) and Maijala et al. (1984). On the basis 

of these and other papers, the following list of arguments for 

conservation can be made:  

A. Economic-biological reasons  

1. The production conditions for farm animals are changing. 

This concerns especially feeding, since one has to find new 

economic feedstuffs, and to utilize various kinds of wastes 

from agriculture and industry. It may also become topical to 

return to extensive pastures in case the intensively cultivated 

areas will be needed for direct production of human food or 

energy crops. Changes in management of animals may also 

continue to change (e.g. mechanization, milking frequencies 

and methods, densities, etc.). Similarly, the housing 

conditions (regulation of temperature, moisture, light etc.) 

may change. Changes are possible also in the hygienic 

conditions of animals (new kinds of disease agents, new 

vaccines and medicines) and in climatic conditions 

(temperature, humidity, altitude).  

2. The demands for products and services desired from 

animals may change for many reasons, e.g. with opinions and 

knowledge concerning wholesome food, with increased 

standard of living and leisure time or with new fashions in 

eating and clothing. Changes in international trade and trade 

blocs influence costs of materials and prices of products. The 

increased human population may increase the need of 

quantities, and it is important to combat hunger. The need of 

compensating exhausted natural reserves of fuels, minerals, 

etc., with renewable plant and animal materials may become 

more and more topical. The competition between animal 

species in production costs and services, as well as that 

between animals and plants as food producers may affect the 

usefulness of various kinds of animals. The need of finding 

new ways of utilizing agricultural plant products in case of 

surplus problems may also increase.  

3. Experiences of crossbreeding in utilizing heterosis and 

complimentarily speak in favor of maintaining the possibility 

of systematic crossbreeding also in the future.  

4. In order to satisfy the rapidly changing needs it is 

important to make rapid, one-sided progress in some 
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populations without losing the possibility of starting again in 

another direction if needed.  

5. There is an increasing need of being able to adjust the 

breeding work to the new bio techniques such as embryo 

transfer, splitting and sexing, or gene technology.  

6. There may appear needs to overcome selection limits and 

antagonisms.  

B. Scientific reasons  

1. For the measurement of genetic progress and correlated 

responses control populations or frozen stocks are very 

useful.  

2. Research in genetics, physiology, biochemistry, 

immunology, morphology, etc., benefits from maintenance of 

a large variety of animal materials.  

3. Many different populations are valuable for research in 

evolution, ontogeny, behavior, etc.  

4. They are also useful as teaching material in animal 

sciences. 

C. Cultural-historical reasons  

1. Conserved breeds can be considered to be valuable 

memorials of nature and culture (living cultural heritage).  

2. They can be used as research and teaching material in 

history and ethnography.  

3. There are ethical-moral grounds to take care of the 

existence of different creations of nature. 

METHOD USED IN CONSERVATION OF GENE 

RESOURCES  

In conserving animal genetic resources, basically, two 

methods are applied.   

In-situ conservation method 

In this method, animals are kept as breeding herds. In 

sufficient size of herds consisting of animal breeds,   which 

have or are foreseen to be conserved, are bred with random 

mating.  

Advantages of in-situ conservation 

Advantages of the in situ method are:  

- The animals are visible, and so pleasing to the eye, and have 

some cultural value;  

- They are a gene bank for future use;  

- They are a constant reminder that the needs of posterity 

must be considered;  

- The herd/flock may have some economic advantage (e.g. 

disease resistance in chickens) which can be exploited and so 

render the enterprise economically viable [55]. 

Disadvantages of in-situ conservation 

Small population size, leading to inbreeding and random 

drift. Many models are now available which reduce 

inbreeding to a minimum, but some scientists argue that 

random drift over long periods (say hundreds of years; may 

lead to a population very different in genetic composition 

from the initial one);  

- Gene x environment interactions [55]. 

Ex-situ conservation method 

This method is divided into two within itself as ex-situ in 

vivo and conservation by frosting. Ex-situ in vivo expresses 

conserving the breed in lively way in a different environment 

from its natural environment. The essence of method of 

conservation by frosting is to conserve by frosting the semen, 

eggs, or embryos with the appropriate methods. It is possible 

to conserve genes belonging to the species, breed, or 

individuals that will be subjected to conservation, frosting 

blood or other tissues of animal [56]. 

 

 

CONCLUSION 

The molecular markers and classical improvement 

studies of the existing genetic resources should be used 

together in determination of genetic diversity of these 

resources, because which of these genetic resources will be 

needed in the future cannot already be predicted. Most of 

animal species and breeds played important role in the history 

of the country, in which they are bred. Domestic breeds, due 

to the fact that they are the criterion of historical development 

of animal breeds, have the educational value Domestic gene 

resources are used as control material in determining  the 

changes provided or occurring in the physiological, genetic, 

nutrition, production, adaptation, and behavior characteristics 

of the population developed. In addition, they present service 

from the aspect of human health, contributing to the studies 

on the control and treatment of diseases and helping gene(s), 

responsible for control of many diseases, identify. The 

changes that maybe occur in environmental conditions and 

probability of features of domestic animals not known today 

to adapt these changes make it obligatory to conserve 

diversity. The genotypes that will be subjected to 

conservation should be determined based on inventory; the 

genotypes that are subjected to conservation and conservation 

studies should be reviewed. Besides ex–situ in vivo 

conservation, which is currently carried out, the existing 

studies regarding the methods of ex-situ and in -situ 

conservation (environment of breeders), should be developed. 

Enough level of budget should be provided for conservation 

studies and support should be provided from the funds of 

international organization. 
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