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Abstract

The study was conducted on three breeds of local Iragi ewes sheep (20 Karadi, 20
Hamdani, and 20 Awassi). An analysis of the data from the study of two genetic sites for
the growth hormone gene was carried out based on the PopGene program to determine some
criteria for the genetic diversity of these breeds. A calculation was made for each of the
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observed and expected allelic heterozygotes, the Observed number of alleles, adequate
number of alleles (ne), Shannon's Information index (1) for each of the three breeds, and the
inbreeding coefficient for the three breeds together depending on the values of (Fis, Fit, Fst).
It was found that the expected heterozygote allelic for the Karadi (0.26, 0.18), Hamdani
(0.50, 0.09), and Awassi (0.26, 0.09) for the two genetic loci, respectively. It was found that

the Observed number of alleles (na) for both sites was (2.00) for all three breeds, while the
adequate number of alleles (ne) for the Karadi (1.34, 1.21), Hamdani (1.98, 1.90) and
Awassi (1.34, 1.10) for the two genetic sites, respectively Its height in the first than the
second site. The value of Shannon's index (1) for the three breeds was higher in the first site
than in the second site for all breeds Karadi (0.42, 0.32), Hamdani (0.68, 0.19), and Awassi
(0.42, 0.19). The results show that the rate of homozygous alleles observed and expected
was higher than the observed and expected allelic heterozygote for the three breeds.
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Introduction

Sheep are among the most widespread agricultural
animals in Iraq in terms of breeding and possession because
they are highly desirable to the Iragi consumer, as their meat
is considered one of their main dishes (1); sheep are divided
into several breeds, as well as sub-genetic lines within the
same breed these breeds are spread in different parts of Iraq
according to their geographical distribution and their
presence may overlap in their regions as a result of the
transfer of herds for breeding (2). The number of sheep in
Iraq reached 6723866 heads, and their production of meat is
46483 tons (3); the goal of raising these animals varies
according to their production, which is either to benefit from
their meat, milk, or wool (4). The breed of Awassi sheep is
the most widespread in Iraq and is found in various regions
of Iraq; as for the Karadi and Hamdani breeds, their presence
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is in the northern parts of Iraqg, and the Arabiya and Naimiya
sheep breeds are found in the central and southern regions of
Irag (5). Several studies were conducted on the relationship
of genes with some traits in farm animals in Irag, which
examined the relationship between the genotypes of these
genes and the studied traits (6-10). The growth hormone
gene is one of the primary genes affecting several
characteristics in the animal's body, as it controls the action
and secretion of growth hormone, which is responsible for
several vital activities, particularly growth traits (6,7,11).
The growth hormone gene is located on chromosome 19
(12). It consists of 4 introns and five exons (13). It is a
polypeptide hormone consisting of 190 -191 amino acids,
with a molecular weight of 22 kDa (14). Thus, a growth
hormone gene is essential for animal growth (15), as well as
affecting milk production characteristics and components
(16-18) and wool production (19). Genetic diversity is an
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essential source of knowledge of individual differences
between animals within a breed or between breeds within a
single species, as it represents the sum of actual or potential
genetic information, the differences involved in the genetic
material, and the ability of genetic differences to differentiate
in production (20). There are many ways to study and
measure the genetic diversity of individuals. The analysis of
genotype data using the Pop Gen program is one of the
methods that provide many measures that can explain
individual differences within the same breed and between
different breeds within the same species, which are
determined by the genotype of these individuals (21). The
Pop Gene program provides several results by which genetic
variation can be studied, which include the observed and
expected allelic heterozygote, the observed number of alleles
(na), the adequate number of alleles (ne), Shannon's
information index (1), the inbreeding coefficient for the three
breeds together depending on the values of (Fis, Fit, Fst), and
the gene flow (22).

Therefore, this study found several of these determinants
that can be measured in the Iraqi sheep breeds (Kradi,
Hamdani, and Awassi) to determine the extent of genetic
diversity in these breeds based on two genetic sites for the
growth hormone gene.

Materials and methods

Ethical approve
The ethical approval was under the Collage of Science,
Al-Karkh University No:89 in 23/1/2023.

Sample collection and preparation

The experiment was conducted on three breeds of Iragi
local sheep (20 Karadi, 20 Hamdani, and 20 Awassi) raised
in the Department of Animal Production, College of
Agriculture, University of Diyala. The ages of the animals
ranged between 2-5 years, and all of them were females. 5
ml of blood was drawn through the jugular vein of each

animal, and the blood samples were refrigerated until they
were transported to the laboratory specialized in molecular
genetic tests. A multiplication process was performed for the
target pieces after extracting the DNA using the required
primers (23), and all the required tests were conducted to
obtain the number and type of alleles for each breed and each
genetic site (24).

Statistical analysis

Statistical analysis of the number and type of alleles
obtained using the Pop Gene program to get the observed and
expected allelic heterozygotes. The observed number of
alleles (na), the adequate number of alleles (ne), Shannon's
information index (1), the inbreeding coefficient for the three
breeds together depending on the values of Fis, Fit, Fst, Gene
flow, and the Genetic distance, according to the following
model: Test Data Set I1: Diploid Data of 3 populations, each
with 20 records (genotypes) and 2 loci. Where number of
populations = 3, number of loci = 2, locus name: GrH-1 GrH-
2 (25).

Results

Table 1 shows the values of the observed and expected
alleles, the total expected heterozygote allelic 25, and the
average of heterozygote alleles for the three breeds' first and
second genetic loci. The value of heterozygote alleles was
lower than the value of homozygote alleles for the first and
second genetic loci of the three breeds, the expected values
of heterozygote alleles for the Karadi 0.26, 0.18, Hamdani
0.5, 0.09 and Awasi 0.25, 0.09 for the first and second sites,
respectively, while the expected homozygote allele values
for Karadi 0.73, 0.81, Hamdani 0.49, 0.90 and Awassi 0.73,
0.9 for the first and second site, respectively. The total
expected heterozygote allelic values were close to the
predicted heterozygote allele values as it was Karadi 0.18,
0.25, Hamdani 0.09, 0.49, and Awasi 0.25, 0.09.

Table 1: Observed homozygote, observed heterozygote, expected homozygote, expected heterozygote

Obs._Hom. Obs._Het. Exp._Hom. Exp. Het.* Nei ** Ave. Het.

GRHP1 0.7000 0.3000 0.7385 0.2615 0.2550 0.3350

Karadi GRHP2 0.8000 0.2000 0.8154 0.1846 0.1800 0.1233
Mean 0.7500 0.2500 0.7769 0.2231 0.2175 0.2292

GRHP1 0.9000 0.1000 0.4923 0.5077 0.4950 0.3350

Hamdani GRHP2 0.9000 0.1000 0.9026 0.0974 0.0950 0.1233
Mean 0.9000 0.1000 0.6974 0.3026 0.2950 0.2292

GRHP1 0.7000 0.3000 0.7385 0.2615 0.255 0.3350

Awassei GRHP2 0.9000 0.1000 0.9026 0.0974 0.095 0.1233
Mean 0.8000 0.2000 0.8205 0.1795 0.1750 0.2292

Obs._ Hom.: observed Homozygote, Obs. Het.: observed heterozygote, Exp. Hom.: expected Homozygote, Exp. Het. *:
expected heterozygote, Nei **: the total expected heterozygote allelic (Nei's, 1973), Ave. Het.: the average heterozygote.
GRHP1: First site of the growth hormone gene, GRHP2: Second site of the growth hormone gene.
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Table 2 found that the Observed number of alleles (na)
for the three breeds was two. The value of the Effective
number of alleles (ne) for the first and second genetic loci to
the three breeds Karadi 1.34, 1.21, Hamdani 1.98, 1.10, and
Awassi 1.34, 1.10, The value of the first site for all three
breeds were superior to the second site. The values of the
Shannon's Information index (1) for the first and second
genetic loci of the three breeds showed the superiority of the
first site over the second site (Table 2), as the values of the
Karadi 0.42, 0.32, Hamdani 0.68, 0.19 and Awasi 0.42, 0.19,
the highest value of the Shannon's Information index (I) for
the first site it belonged to the Hamdani, in the second site
the Karadi breed is the higher.

Table 2: The Observed number of alleles (na), the Effective
number of alleles (ne), and the Shannon's Information index

(

na* ne* | *

GRHP1 2.0000 1.3423 0.4227

Karadi GRHP2 2.0000 1.2195 0.3251
Mean 2. 0000 1.2809 0.3739

GRHP1 2.0000 1.9802 0.6881

Hamdani GRHP2 2.0000 1.1050 0.1985
Mean 2. 0000 1.5426 0.4433

GRHP1 2.0000 1.3423 0.4227

Awassei GRHP2 2.0000 1.1050 0.1985
Mean 2.0000 1.2236 0.3106

GRHP1: First site of the growth hormone gene, GRHP2:
Second site of the growth hormone gene.

Table 3 represents the data of the three flocks for the
inbreeding (F-Statistics) and gene flow values. The values of
inbreeding were estimated based on Fis (estimation of
inbreeding within each herd), Fit (estimation of total
inbreeding for the herd), and Fst (measurement of
differentiation (difference) of the herd); it was observed that
the Fis values were higher for the first site than for the second
site, while the Fit, Fst values were higher in the second site
than the first. The value of gene flow for the first site was
superior to the second site (Table 3). Figure 1 shows the
genetic distance between these three breeds. It was found
that the Karadi and Hamdani breeds have the highest level of
gene affinity between them, which supports that the origin of
the Hamdani breed is the Karadi breed.

Table 3: Shows sheep groups' inbreeding and gene flow
values

FIS FIT FST NM*
GRHP1 0.3035 0.3778 0.1067 2.0938
GRHP2 -0.0811 0.7129 0.7344 0.0904
Mean 0.2000 0.5632 0.4540 0.3007

*Nm = Gene flow estimated from Fst = 0.25(1 - Fst)/Fst.
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Figure 1: The UPGMA tree shows the affinity between sheep
breeds. Kradi=1, Hammdani=2, Awassie=3.

Discussion

Al-AKilli (26), In his study of Saudi Najd and Hari sheep,
found That the values of the observed heterozygote alleles
were higher than the expected heterozygote alleles as they
were for Najd sheep 0.46, 0.42 and the Hari 0.26, 0.20, that
these results indicated the absence of genetic diversity and
the appearance of a specific genetic structure and the reason
for this was mentioned due to the breeding method (mating)
used by the breeders of these herds in Saudi Arabia. Ayied
and Hana (27) said that the values of expected heterozygote
alleles were higher than the values of heterozygote alleles
observed in their study of Arabi sheep in southern Iraq as the
expected values of heterozygote alleles were 45.02, while the
observed values of heterozygote alleles were 28.57, stated
that the reason for this is due to the mating method that
depends on mating from Outside the herd (external breeding)
which led to an increase in heterogeneous genotypes within
these herds.

The results in Table 2 are similar to those David et al.
(28) when they studied the genetic diversity in one of the
Brazilian sheep breeds using microsatellites. They found that
the values of the Effective number of alleles (ne) were low,
which indicated a decrease in the heterozygous alleles in the
experimental animals, while the condoled for this was
attributed to the decrease in the number of experimental
animals and the type of breeding (inbreeding). While Ayied
and Hana (29) indicated when they studied the genetic
diversity of three breeds of local Egyptian sheep using
microsatellites, an increase in the Effective number of alleles
(ne) in one of the microsatellites reached 14.4 for the Ossimi
breed. The researcher stated that these high values indicate
genetic diversity within Experimental animal subjects.

The values obtained in current study indicated that the
low number of the Effective number of alleles (ne) indicates
that the number of different genotypes within a single genetic
site is a few, which is confirmed by the low Shannon's
Information index (I) values that indicate too low genetic
diversity  within  experimental animals. Shannon's
Information Index (I), which represents the genetic
morphology information of experimental animals, showed a
decrease for both sites and the three breeds. These results
indicate a decrease in the genetic diversity (27).

when they studied Arabian sheep in southern Iraq to find
genetic diversity based on the lactoferrin gene, where they
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obtained low Shannon Information Index (1) values of 0.64
that led to a decrease in heterozygote alleles in the herd.
Likewise, Hussain et al. (30), when they studied two breeds
of Pakistani sheep to determine genetic diversity using
microsatellites, found a decrease in Shannon Information
Index (1) values. This is due to the breeding methods and the
type of mating (inbreeding) used in the flocks, which led to
a decrease in heterozygous alleles. In the study conducted by
Musthafa et al. (31) of Najdi sheep in Saudi Arabia, using
several microsatellites to test the genetic diversity of this
breed, a number of them showed high values of Shannon's
Information index (1) 2.28, 2.23, 2.22, with a high Observed
number of alleles (na) and higher values of observed and
expected allelic heterozygote for each marker compared to
the microsatellites with Low values of the Shannon's
Information index (1) that indicate a decrease in the Observed
number of alleles (na).

The results mentioned by Ayied and Hana (29). They
studied three breeds of Egyptian sheep using microsatellites.
They found that if the values of Fit and Fst are low and close
to zero, it indicates a decrease in genetic diversity among the
herd. In the study of Maitra et al. (32) of six genetic sites
within three genes in seven breeds of Indian goats, they
noticed a decrease in the values of Fis, Fit, and Fst, as the
values were low and close to zero, which was reflected in a
reduction in the level of genetic differentiation between these
seven different breeds. Gene flow values measure the
number of migratory genes entering the population that lead
to increased genetic diversity (33-35). The value of gene
flow study in Dashaba (36) reported that they obtained a high
positive value when they studied the genetic diversity of the
Iranian Baluchi sheep breed using microsatellites as the
average value of the gene flow for some microsatellites was
10.14 and considered it as a guide to the internal breeding
that occurs within the herd.

Figure 1 shows that the origin of the Hamdani breed is
the Karadi breed, as the Hamdani breed is considered a sub-
breed of the Karadi breed (37). These two strains are found
in northern Iraq and southern regions of Turkey (38,39),
While Bayraktar and Shoshin (40) indicated that the
Hamdani breed is a non-migratory sub-breed that goes back
to the Karadi breed.

Conclusion

In this work, two genetic sites of growth hormone were
studied based on the Pop Gene program to determine some
criteria for the genetic diversity of three breeds of Iragi local
sheep (20 Karadi, 20 Hamdani, and 20 Awassi). These low
values for each of the expected heterozygote alleles and the
total expected heterozygote allelic values indicate a decrease
in the genetic diversity within this group of animals
belonging to the three breeds. Therefore, external
intermarriage must be conducted for such herds to increase
genetic diversity by adding new genotypes.

40

Acknowledgments
No comment.
Conflicts of interest
The authors declare no conflict of interest.

References

1. Dahal IA. Study the effect of docking in Iragi sheep: A-lamb meat
production.  Mesop J  Agric.  2011;39(1):95-103.  DOI:
0.33899/magrj.2011.28072

2. Alkass JE, Juma KH. Small ruminant breeds of Irag. (Edi. Lusi
Iniguez). Characterization of Small Ruminant Breeds in West Asia and
North Africa. — ICARDA. 2005.(International Center of Agriculture
Research in the Dry Areas), Aleppo.

3. Food and Agriculture Organization/United Nations. Statistics,2020.

4. AL-Qasimi R, Abbas SM, AL-Khauzai A. Effect of breed and some
non - genetic factors on milk production and some proportions of its
chemical components in two breeds of local sheep. Al-Qadisiyah J
Agric Sci. 2020;10(1):227-231. DOI: 10.33794/gjas.2020.167070

5. Al-Kass JE, Al-Jalili ZF, Aziz DE. Sheep and goat principle of
production and breeding. Iraq: National House for Printing and
Publishing, University of Baghdad; 1993.

6. Hama Khan KM, Al-Barzinji YM, Maarof NN. Quantitative genes
sequencing in Karadi ewes associated with milk yield traits. Appl Ecol
Environ Res. 2019;17(6):14805-14822. DOl:
10.15666/aeer/1706_1480514822

7. Al-Muhsen FA, Al-Nassir HS, Mirza S, Mnati AA. Association of
growth hormone gene polymorphism with birth and weaning weight of
Nuimi and Awassi sheep at Kerbala province. Indian J Public Health
Res Dev. 2019;10(1):936-941. DOI: 10.5958/0976-
5506.2019.00181.5

8. Al-Thuwaini TM. Novel single nucleotide polymorphism in the
prolactin gene of Awassi ewes and its role in the reproductive traits.
Iraqi J Vet Sci. 2021;35(3):429-435. DOl:
10.33899/ijvs.2020.126973.1423

9. Alali MQ, Rahawy MA. Relationship between the leptin, progesterone,
body weight, and onset of puberty in ewe lambs. Iraqi J Vet Sci.
2022;36(4):833-837. DOI: 10.33899/ijvs.2022.131232.1932

10. Ali MA, Kadhim AH, Al-Thuwaini TM. Genetic variants of the bone
morphogenetic protein gene and its association with estrogen and
progesterone levels with litter size in Awassi ewes. lragi J Vet Sci.
2022;36(4):1017-1022. DOI: 10.33899/ijvs.2022.132903.2143

11. Rajith RB, Viroji Rao ST, Sakaram D, Narsimha RY, Narmada K.
Growth hormone gene and their association with body weights and
morphometric characters in Nellore sheep. Indian J Small Rumin.
2023;29(1):17-21. DOI: 10.5958/0973-9718.2022.00083.6

12. Pinton P, Schibler L, Cribiu E, Gellin J, Yerle M. Localization of 113
anchor loci in pigs: improvement of the comparative map for humans,
pigs, and goats. Mamm Genome. 2000;11(4):306-315. DOI:
10.1007/5003350010057

13. Kioka N, Manabe E, Abe M, Hashi H, Yato M, Okuno M, Yamano Y,
Malveiro E, Pereira M, Cravador A. Polymorphisms at the five exons
of the growth hormone gene the Algarvia goat: Possible association
with milk traits. Small Rumin Res. 2001;41:163-170. DOI:
10.1016/s0921-4488(01)00198-5

14. Ayuk J, Sheppard MC. Growth hormone and its disorders. Postgrad
Med J. 2006;82(963):24-30. DOI: 10.1136/pgm].2005.036087

15. Anwar S. Association of growth hormone gene polymorphism with
quantitative characteristics of thin-tailed sheep using PCR-RFLP in
Jambi province. Afr J Biotechnol. 2017;16(20):1159-67. DOI:
10.5897/ajb2016.15783

16. Marques PX, Pereira M, Marques MR, Santos IC, Belo CC, Renaville
R, Cravador A. Association of milk traits with SSCP polymorphisms at



https://doi.org/10.33899/magrj.2011.28072
https://doi.org/10.33794/qjas.2020.167070
https://doi.org/10.15666/aeer/1706_1480514822
https://doi.org/10.5958/0976-5506.2019.00181.5
https://doi.org/10.5958/0976-5506.2019.00181.5
https://doi.org/10.33899/ijvs.2020.126973.1423
https://doi.org/10.33899/ijvs.2022.131232.1932
https://doi.org/10.33899/ijvs.2022.132903.2143
https://doi.org/10.5958/0973-9718.2022.00083.6
https://doi.org/10.1007/s003350010057
https://doi.org/10.1016/s0921-4488(01)00198-5
https://doi.org/10.1136/pgmj.2005.036087
https://doi.org/10.5897/ajb2016.15783

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

Iragi Journal of Veterinary Sciences, Vol. 37, Supplement I, 2023 (37-41)
Proceedings of the 14th (4th International) Scientific Conference, College of Veterinary Medicine, University of Baghdad

the growth hormone gene in the Serrana goat. Small Rumin Res.
2003;50:177-185. DOI: 10.1016/s0921-4488(03)00104-4

Malveiro E, Pereira M, Marques PX, Santos IC, Belo C, Renaville R.
Polymorphisms at the five exons of the growth hormone gene in the
Algarvia goat: Possible association with milk traits. Small Rumin Res.
2001;41(2):163-170. DOI: 10.1016/s0921-4488(01)00198-5

Maria LD, Angela MR, Sebastiano L, Maria CM, Vincenzo C, Michele
P, Giuseppe MV. Growth hormone gene variability and its effects on
milk traits in primiparous Sarda goats. J Dairy Res. 2013:(80):255-262.
DOI: 10.1017/s0022029913000174

Farag IM, Darwish AM, Darwish HR, AbdelAziz KB, Ramadan WA,
Mohamed MI, Othman OE. Polymorphism of growth hormone gene
and its association with wool traits in Egyptian sheep breeds. Afr J
Biotechnol. 2016;15(14):549-56. DOI: 10.5897/ajb2015.14928

Naderi S, Rezaei H, Blum MB, Negrini R, Naghash H. Goat
domestication process inferred from large-scale mitochondrial DNA
analysis of wild and domestic individuals. Proc Natl Acad Sci.
2008;105:17659-17664. DOI: 10.1073/pnas.0804782105

Ayied AY, Zageer BF. Relationship between ND5 genetic
polymorphism and milk production and the growth of lambs before
weaning of Awassi sheep. Int J Sci Res. 2018;8(1):810-814. [available
at]

Yeh FC, Rong-cai Y, Tim B. Popgene Version Microsoft Window-
based Freeware for population genetic analysis. Canada: University of
Alberta; 1999. 31 p.

Hua GH, Chen SL, Cai KL, Wu CJ. Polymorphism of the growth
hormone gene and its association with growth traits in Boer goat bucks.
Meat Sci. 2009;81:391-395. DOI: 10.1016/j.meatsci.2008.08.015
Mahdi Z, Hadi Y, Mnati AA, Majeed HH. genetic variation of growth
hormone gene in Iragi sheep breeds. Biochem Cell Arch.
2018;18(1):1233-1237. [available at]

Nei M. Analysis of gene diversity in subdivided populations. Proc Natl
Acad Sci USA. 1973;70:3321-3323. DOI: 10.1073/pnas.70.12.3321
Al- Akilli SY. Analysis of polymorphism of caplstatin and callipyge
genes in saudi sheep breeds using PCR-RFLP technique. Int J Pharm
Sci Rev Res. 2015;30(1):340-344. [available at

Ayied AY, Hana SE, Bbdullrdah AJ. Relationship between lactoferrin
gene polymorphism and Arabi ewes milk yield and it’s components.
Dhi Qar Univ J Agric Res. 2016;(1):203-218. [available at

David C, CeliaR, Wilder H, Aylton B, Aparecida M, Costa R. Diversity
of indigenous sheep of an isolated population. BMC Vet Res.
2018;14:350-358. DOI: 10.1186/s12917-018-1682-y

Ghazy A, Samir M, Manal E, Ashraf A, Mohamd E, Keiichiro K,
Kazuyoshi H. Genetic diversity and distances of three Egyptian local
sheep breeds using microsatellite markers. Res Zool. 2013;3(1):1-9.
available at

Hussain T, Musthafa MM, Babar ME, Shaheen M, Marikar FM.
Molecular genetic diversity and relationship of indigenous sheep breeds
of Pakistan based on nuclear microsatellite loci. Rev Vet. 2019;30(1):1-
8. DOI: 10.30972/vet.3013906

Musthafa MM, Aljumaah RS, Alshaik MA. Genetic diversity of Najdi
sheep based on microsatellite analysis. Afr J Biotechnol.
2012;11(83):14868-14876. [available at]

Maitra A, Rekha S, Sonika A, Borana K, Tantia MS. Fecundity gene
SNPs as informative markers for assessment of Indian goat genetic
architecture. Indian J Anim Res. 2016;50(3):349-356. DOI:
10.18805/ijar.6708

Marshalla FB, Keith D, Tim D, José M. Evaluating the roles of directed
breeding and gene flow in animal domestication. Proc Nat Acad Sci.
2014;111(17):6153-6158. DOI: 10.1073/pnas.1312984110

Geng R, Chang H, Wang L, Yang Z, Sun W, Ji D, Lu S, Du L. Gene
flow among sheep breeds of Mongolian group in China. Hereditas.
2007;29(3):324-328. DOI: 10.1360/yc-007-324

Jibril H, Anne M, Naqvi MA, Rege ED, Olivier H. The genetic diversity
of Trans-Caucasian native sheep breeds. Asian-Aust J Anim Sci.
2006;19(7):943-952. DOI: 10.5713/ajas.2006.943

Dashaba GR, Nassiria M, Esmailizadehb A, Saghia DA. Analysis of
genetic diversity and structure of Baluchi sheep by microsatellite
markers. Trop Subtrop Agroecosyst. 2011;14:1047-1054. [available at

41

37. Mahdi RM. Breeding and improving lragi sheep. Irag: Guidance
Bulletin, General Authority for Agricultural Extension and
Cooperation, Ministry of Agriculture; 2011.

38. Aziz KO, Al-Oramary R. A Study on fleece characterization of

Hamadani sheep in Erbil plain. Mezop J Agric. 2005;33(1):5-9.

available at

Erdal B, Mehmet B. Some growth, reproduction and lactation

characteristics of Hamdani sheep. Yuzuncu Yil Univ J Agric Sci.

2018;28(2):161-167. DOI: 10.29133/yyutbd.307464

Bayraktar M, Shoshin O. Determination effects of SLC27A3 and B-

Lactoglobulin gene polymorphisms on the milk composition in

Hamdani sheep. Appl Ecol Environ Res. 2021;19(4):3293-3302. DOI:

10.15666/aeer/1904_32933302

39.

40.

iy CmBsa Au N g g galisg pladiad
Aglaall A8) ) sU2Y) 3 galll (ysa b il

(e La jllae saal

Bl calany ‘MLJS C)SM FEPAPN ‘e}lzﬂ LS iy yeaall GQA‘Y\ (».»5

-

Aadall

Y o) Al el Aglaall At W) (pe YD GG e Al all iy al
oo Aanlill bl Qs o) jal) &5 (ol se Yoo dlaea Yoo S
O G gl e el saill (e n Cnad il )5 (ad se A 0
wdﬁgmcﬁﬁ\_ﬁymd\aléﬁ;ﬂ&jﬂ\ﬁmubqgﬂ
e daaliadl Y dae dad gid) g saalindl ddadall LY
Jalaa g DN WS (e JST (1) 0 55LE Jalaa s Jladll DY)
O a5 bee YL OB Fis 5 Fit s Fst o G 33 2y )
(0,00) (Shaea (VA Y1) oo SH Al giall Adaglaldl LYY
L sl e Gl )l g sall (408 €0, YT ol gall (4508
Y (Y, 0 0) OIS ppad sall DS Baaliall GO 23 o 22
(L), YE) ol S (ne) Jladll Y aae Laiy (A3
Ontal) (i gall (1,1 4,0,8) il gall g (0,90 0),9A) Jlaes
&8 sall e J sV ad gl e g i) Taa g 3 gl e
Leia J5Y) i sall 8 el 2N VDLl (1) 0 LS 5 da S
Haaall (LFY 0, £7) (ol SI OV mpead SEI) A8l 8
dasdle (Say i) (e (2,08 0, £Y) sl salls (4,09 0, TA)
SO e e b il 28 gid) 5 saaliadl Alaiall @Sy Jans o
A YL Al giall 5 5 Lial) ddaglal)


https://doi.org/10.1016/s0921-4488(03)00104-4
https://doi.org/10.1016/s0921-4488(01)00198-5
https://doi.org/10.1017/s0022029913000174
https://doi.org/10.5897/ajb2015.14928
https://doi.org/10.1073/pnas.0804782105
https://www.researchgate.net/profile/Bashar-Falih-2/publication/331523504_Relationship_between_ND5_Genetic_Polymorphism_and_Milk_Production_and_the_Growth_of_Lambs_before_Weaning_of_Awassi_Sheep/links/5c7e5761458515831f842054/Relationship-between-ND5-Genetic-Polymorphism-and-Milk-Production-and-the-Growth-of-Lambs-before-Weaning-of-Awassi-Sheep.pdf
https://www.researchgate.net/profile/Bashar-Falih-2/publication/331523504_Relationship_between_ND5_Genetic_Polymorphism_and_Milk_Production_and_the_Growth_of_Lambs_before_Weaning_of_Awassi_Sheep/links/5c7e5761458515831f842054/Relationship-between-ND5-Genetic-Polymorphism-and-Milk-Production-and-the-Growth-of-Lambs-before-Weaning-of-Awassi-Sheep.pdf
https://doi.org/10.1016/j.meatsci.2008.08.015
https://www.researchgate.net/profile/Ahmed-Mnati/publication/327847464_Genetic_variation_of_growth_hormone_gene_in_Iraqi_sheep_breeds/links/5bbf7d0da6fdcc2c91f6a4a6/Genetic-variation-of-growth-hormone-gene-in-Iraqi-sheep-breeds.pdf
https://doi.org/10.1073/pnas.70.12.3321
https://globalresearchonline.net/journalcontents/v30-1/60.pdf
https://www.iasj.net/iasj/article/121198
https://doi.org/10.1186/s12917-018-1682-y
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3554726
http://dx.doi.org/10.30972/vet.3013906
https://www.ajol.info/index.php/ajb/article/view/129468
https://doi.org/10.18805/ijar.6708
https://doi.org/10.1073/pnas.1312984110
https://doi.org/10.1360/yc-007-324
https://doi.org/10.5713/ajas.2006.943
https://www.scielo.org.mx/scielo.php?pid=S1870-04622011000300026&script=sci_arttext
https://www.iasj.net/iasj/download/4625e730291f2c4b
https://doi.org/10.29133/yyutbd.307464
http://dx.doi.org/10.15666/aeer/1904_32933302

