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ABSTRACT
Report 175 pages, 1 book, 12 figures, 15 tables, 26 sources, 7 appendices.
POLYMORPHISM, PCR-RFLP, MEAT PRODUCTIVITY, ANGUS, GEREFORD
Object of the research: animals of the Hereford and Angus breeds of Kazakhstan selection.
The Aim of the research - for the genes of the somatotropin cascade (growth hormone (bGH), insulin-like growth factor-1 (bIGF-1) and growth hormone receptor (bGHR)) to identify polymorphic variants and their paired combinations associated with increased meat productivity in animals of the Hereford and Angus breeds of Kazakhstan breeding and to develop a system of complex DNA-marking of the meat production capacity in the early stages of the postnatal period in these breeds.

For the study, DNA samples isolated from the blood of animals of the Hereford and Angus breeds were used as material. To determine genotypes, the PCR-RFLP method (polymerase chain reaction-restriction fragment length polymorphism) was used. Statistical data processing was carried out according to standard methods using Microsoft Excel 2010 and Statistica 6.0 software package.

The study of paired combinations of polymorphic genes of the somatotropin cascade bGHR (growth hormone receptor), bIGF-1 (insulin-like growth factor 1), and bGH (somatotropin) made it possible to identify diplotypes associated with signs of meat productivity and allowing a comprehensive assessment of the genetic potential in the studied animal breeds for initial stages of postnatal development.


The target consumers of the obtained results are organizations engaged in selection and breeding work in animal husbandry, research institutes.

The data obtained from a comprehensive assessment of the genetic potential of Angus and Hereford cattle provide an opportunity for early estimation of livestock productivity, which contributes to lower costs of feeding and keeping animals.


For 2018-2020, 14 scientific articles were published: 6 articles in journals recommended by the CCSES RK, 5 articles in collections of international conferences, 3 articles in peer-reviewed foreign scientific publications with a non-zero impact factor, a textbook and a monograph were published (Annex  A, B). The project includes 1 doctoral thesis (Annex C), participation in a seminar (Annex D), and a report reviewed by the academic Council of the University (Annex E).
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TERMS AND DEFINITIONS

In this research report, the following terms were used with the corresponding definitions:
Agarose 
- it is a natural polysaccharide with a complex structure, obtained from seaweed, and with increased transparency. Agarose is widely used in the fields of genetic engineering, molecular biology, genetics, medicine, agriculture, etc. Used for electrophoretic separation of DNA, RNA and protein fragments
Amplifier 
- a device that provides periodic cooling and heating of tubes, usually with an accuracy of at least 0.1°C. Modern amplifiers can be used with complex programs, including those with the possibility of "hot start"

DNA
- deoxyribonucleic acid, a macromolecule that provides storage, transmission from generation to generation and implementation of the genetic program for the development and functioning of living organisms

DNA denaturation
- unweaving of the double helix at a temperature of 93-95°C for 30-40 sec. One of the nets (+) is used as the main matrix. At its 5'-end, the enzyme DNA polymerase is fixed, which ensures the construction of the second DNA strand from individual nucleotides, complementary to the first

Point mutation
- a type of mutation in DNA or RNA, which is characterized by the replacement of one nitrogenous base with another. The term also applies to paired nucleotide substitutions

Annealing 
- attachment of primers at a temperature of 50-65°С for 20-60sec

Primer 
- chemically synthesized oligonucleotide primer for polymerase chain reaction, which defines the boundaries of the amplified region of the DNA template and is complementary to its opposite strands

Restriction
- the process of cutting a double-stranded DNA molecule with specific enzymes - restriction endonucleases; the phenomenon of restriction was discovered by V. Arber in 1962

DNA extraction
- extraction of DNA from various biological sources using special kits (from semen, from blood)

Elongation
- completion of DNA strands at a temperature of 70-72° C for 20-40sec. Complementary extension of DNA strands goes in the direction from the 5'-end to the 3'-end of the strand in opposite directions, starting from the primer attachment sites. The introduced deoxyribonucleotide phosphate is the material for the synthesis of new DNA strands 

Taq polymerase
- an enzyme that catalyzes the synthesis of an amplifying DNA fragment. The new DNA formed in the first cycle of synthesis serves as the starting material for the second cycle, in which the desired specific DNA fragment (amplicon) is formed, etc.
SYMBOLS AND ABBREVIATIONS
In this research report, the following symbols and abbreviations are used:

DNA



deoxyribonucleic acid

LW 



live weight

Zhangir Khan WKATU  
Zhangir Khan West Kazakhstan Agrarian Technical University

TC



testing center

Cattle



cattle

A.Baitursynov KRU  
A.Baitursynov Kostanay Regional University  

PF
peasant farm

RIAB
Research Institute of Applied Biotechnology

RIC



research and innovation center

PCR 



polymerase chain reaction

nps 



nucleotide pairs

LLP
limited liability partnership 

bGH 



growth hormone gene

bGHR 



growth hormone receptor gene

bIGF-1 


gene for insulin-like factor-1

dATP, dGTP, dCTP, dTTP 
deoxyribonucleoside triphosphates A, G, C, T

SNP 
single nucleotide polymorphism - differences in a DNA sequence of one nucleotide size (A, T, G or C) in the genome (or in another comparable sequence) of representatives of the same species or between homologous regions of homologous chromosomes of an individual

TAE                               
a buffer solution containing Tris, acetic acid and EDTA, is widely used in gel electrophoresis (as a phoresis buffer and a component of an agarose gel)
INTRODUCTION

Animal husbandry in the Republic of Kazakhstan is the main branch of agriculture, which faces important tasks - providing the population with food, light industry with raw materials. To do this, it is necessary not only to improve the conditions for feeding animals and the technology of preparing feed, but also to develop and introduce new promising methods of increasing the productivity of animals, to bring them in line with the requirements imposed by new types of animals, whose physiology is attributable to higher productivity and adaptation to intensive environmental and operating conditions [1, 2].
In accordance with the current challenges for the intensive development of the meat industry in Kazakhstan, along with the purchase of elite livestock of highly productive breeds, there is an increasing need to develop and master modern breeding methods that allow quickly and efficiently, based on the purchased livestock, to develop a highly productive herd of its own selection, adapted to the local infectious background, climate, conditions of keeping, feeding and breeding.
The marker-accompanying selection provides such fast and effective tools to breeders of the Republic of Kazakhstan.

Such DNA technologies make it possible to accelerate the rate of breeding and reduce financial costs in the implementation of classical breeding activities. MAS selection uses information on the phenotypic manifestation of alleles of genes responsible for quantitative traits (candidate genes) and allows one to assess the genetic potential of animal productivity at the early stages of postnatal development [3].

It is known that growth hormone (GH) - somatotropin is the most important growth regulator in mammals. The synthesis of somatotropin and the realization of its physiological effects is a chain of sequential interactions between protein and receptor (somatotropin cascade). Important links in this chain are the growth hormone receptor (bGHR), which transmits the humoral somatotropin signal to target cells, and insulin-like growth factor-1 (bIGF-1), which triggers intracellular responses to somatotropin exposure [4].
The genes of the somatotropin cascade are polymorphic; a wide range of their alleles, which are of interest for MAS selection as genetic markers of economically useful traits, have been identified in cattle. However, in a number of cases, published data on the association of alleles of the somatotropin cascade genes with productivity traits obtained in different breeds are difficult to compare and contradict each other [5], and for a significant part of the identified alleles such studies have not been carried out.

Previously, Previously, the author's team of the Laboratory of Molecular and Genetic Research at A. Baitursynov KSU under the leadership of Beishova I.S., Candidate of Agricultural Sciences,  within the framework of the project of state grant funding No. 0115RK01596 "Screening for the carriage of mutations that determine the development of hereditary diseases and the development of genetic markers to identify the meat productivity of domestic breeding cattle", the association of polymorphic variants of the somatotropin cascade genes (bPit-1, bGH, GHR, bIGF-1), caused by single nucleotide substitutions of the DNA sequence and responsible for growth rates with signs of beef productivity of cattle of the Kazakh white-headed and Auliyekol breeds, an association of polymorphic variants of the bIGF-1 gene with growth rates in animals of the Auliyekol breed at the age of 6-18 months was established, and the association of the bGHR gene polymorphism with the growth rate of the Kazakh white-headed breed at the age of 9-18 months. These polymorphisms were proposed as genetic markers of growth rates in animals of the Auliyekol and Kazakh white-headed breeds [6, 7].

As massive government programmes are currently underway to procure cattle of the Gereford and Angus breeds, it is relevant to study the association of somatotropin cascade gene alleles with signs of meat productivity in these breeds.
The aim of this project is to identify polymorphic variants and their paired combinations for somatotropin cascade genes (growth hormone (bGH), insulin-like growth factor-1 (bIGF-1) and growth hormone receptor (bGHR), associated with increased meat productivity in calves of the Hereford and Angus breeds in Kazakhstan's selection and to develop a system for comprehensive DNA tagging of meat productivity potential at early stages of the postnatal period in these breeds. 

Project objectives: 

1. Development of an experiment strategy and analysis of results;

2. Formation of a genetic bank of samples of biological material;

3. Optimization of the PCR-RFLP technique to determine the studied polymorphisms;

4. Genotyping of animals for polymorphisms of the somatotropin cascade genes bGH (growth hormone), bIGF-1 (insulin-like growth factor 1) and bGHR (growth hormone receptor);

5. Analysis of the genetic structure of the studied groups of animals;

6. Analysis of the association of each individual polymorphism with the signs of meat productivity;

7. To identify paired combinations of polymorphic genes of the somatotropin cascade bGH (growth hormone), bIGF-1 (insulin-like growth factor 1) and bGHR (growth hormone receptor), associated with signs of meat productivity and allowing a comprehensive assessment of the genetic potential of animals in the early stages of postnatal development etc.
The 2020 stage includes the following objectives (Annex F):

6 Analysis of the association of each individual polymorphism with indicators of meat productivity;

6.1 Analysis of meat productivity indices in cattle with different genotypes by genes by polymorphism of genes bGH (growth hormone), bGHR (growth hormone receptor) and bIGF-1 (insulin-like growth factor 1);

6.2 Analysis of the nature of the impact of each polymorphism on meat productivity in Angus and Gereford breeds, identification of preferred and undesirable genotypes statistically significant associated with meat productivity;
7 Identify paired combinations of polymorphic genes of somatotropin bGH (growth hormone), bGHR (growth hormone receptor) and bIGF-1 (insulin-like growth factor 1), which are associated with indicators of meat productivity and allow a comprehensive assessment of the genetic potential of the breeds under study in Kazakhstan;

7.1 Analysis of meat productivity indicators in cattle with different paired combinations of genotypes;

7.2 Analysis of the nature of the impact of diplotypes on meat productivity in Angus and Hereford breeds, identification of preferred and undesirable diplotypes statistically significant associated with meat productivity.
In the course of preparing the final report, materials of interim reports for 2018, 2019 were used:

- Complex genetic marking of meat productivity in cattle of the Hereford and Angus breeds of Kazakhstan selection by genes that regulate growth rates: research report (interim) / RSE under REC “A. Baitursynov KSU”: leader Nametov A.M. - Kostanay, 2018 .- 67p. - No. GR 0118RK00396. Inventory number: 0218RK00995;

- Complex genetic marking of meat productivity in cattle of the Hereford and Angus breeds of Kazakhstan selection by genes that regulate growth rates: research report (interim) / RSE under REC “A. Baitursynov KSU”: leader Nametov A.M. - Kostanay, 2019 .- 99p. - No. GR 0118RK00396. Inventory number: 0219RK01104.
MAIN PART OF THE RESEARCH REPORT 
1 Material and Methods

Molecular genetic studies, as well as the processing of the results obtained, were carried out on the basis of the Department of Molecular Genetic Research of the Food Production Testing Laboratory of Research Institute of Applied Biotechnology at A. Baitursynov KRU and the Laboratory of Biotechnology and Diagnostics of Infectious Diseases of the Research Center at Zhangir Khan WKATU together with the co-executor of the project from Belarus - Belaya Ye.V.

The object of the study was Aberdeen Angus cattle (“Sever-Agro N” LLP, “Seidakhmetova” PF) and Hereford (“Arystan PK” LLP).
Biological sampling of animals was conducted by project staff. Measures were taken to prevent contamination of samples during the selection and preparation of samples for analysis.
The material for the study was whole blood taken in sterile vacuum tubes from the jugular vein of an animal in a volume of 5 ml into clean tubes with the addition of EDTA2 anticoagulant. During the sampling process, each sample was signed with an individual number, and the data on the animal was recorded in the sampling report.

The isolation of nuclear DNA is determined depending on the starting material, as well as the purpose of the study and the required storage time of the isolated DNA.
DNA was isolated using commercial «Pure Link Genomic DNA Kits» according to the manufacturer’s instructions. The spectrophotometric method was used to determine the concentration and quality of the DNA obtained in the solution. The Dynamica HaloDNAMaster was used for this purpose.
Analysis of polymorphism of restriction fragment lengths of polymerase chain reaction products (PCR-RFLP).

The primers for PCR were synthesized by Syntol. The composition of the reaction mixture for the investigated polymorphic loci of somatotropin cascade genes is shown in Table 1.
Table 1 - Composition of reaction mixture for studied polymorphic loci of somatotropin cascade genes
	 
Constituents


	Volume, μL

	
	bGH and bGHR
	bIGF-1

	1
	2
	3

	10х Taq Buffer KCL
	2
	2

	Mixture dNTP (10 мМ)
	0,4
	0,4

	Primer 1  (10  pM)
	1
	0,25

	Primer 2 (10 pM)
	1
	0,25

	Taq DNA Polymerase 5U/μl
	0,3
	0,3


Continuation of table 1
	1
	2
	3

	MgCl2 25 mM
	2
	2

	Deionized water
	11,8
	14,8

	DNA matrix
	1,5
	1,5


	Total mixture volume
	20
	20


The primer sequences and PCR conditions for each polymorphism are given in Table 2.
Table 2 - Individual characteristics of PCR conditions for the studied polymorphic loci of somatotropin cascade genes 
	Polymorphism
	Amplification conditions
	Primer sequences

	1
	2
	3

	bGH-AluI
	95°С – 10 min; (94°С – 30 sec; 61°С – 50 sec; 72°С – 30 sec) х 40 cycles; 72°С – 10 min
	AluI –F: 5′-ccgtgtctatgagaagc-3′

	
	
	AluI-R: 5′'-gttcttgagcagcgcgt-3′

	bGHR-SspI
	95°С – 3 min; (95°С – 30 sec; 63°С – 30 sec; 72°С – 30 sec) х 30 cycles; 72°С – 10 min; 12°С – 5 min
	SspI-F: 5′- aatacttgggctagcagtgacaatat-3′

	
	
	SspI-R: 5′-acgtttcactgggttgatga-3′

	bIGF-1-SnaBI
	95°С – 5 min; (95°С – 30 sec; 62°С – 30 sec; 72°С – 30 sec) х 40 cycles; 72°С – 10 min
	SnaBI-F:5′- attacaaagctgcctgcccc -3′

	
	
	SnaBI-R: 5′- accttacccgtatgaaaggaatatacgt-3′


The polymerase chain reaction of the genes was performed in the amplifier ProFlex PCR System, "Applited Biosystems".
PCR products were detected in 2% agarose gel during 1 hour and 3% agarose gel during 2 hours at 110V. The result of the analysis was detected using a Quantum 1100 gel documenting system (manufactured by Vilber Lourmat (USA)).
Analysis of the polymorphism of the nucleotide sequence of the bGH gene in exon 5 is performed using the restriction enzyme AluI. The polymorphism is due to the C → G transition, leading to the replacement of the amino acid leucine with valine in the protein sequence. The recognition site for the restriction enzyme AluI is the sequence AG↓CT. The allele recognized by the enzyme contains nucleotide C and is designated as bGH-AluIL. In the presence of a G nucleotide, the restriction site disappears, this allele is designated as bGH- AluIV.
The length of the bGH gene fragment to be amplified is 428 bp. The fragments after restriction are 265, 147, 96, 51, and 16 bp in length. On the electrophoretogram, variants of bands of a certain length can be seen, characteristic of genotypes 265, 96, 51 (16 bp are not visualized), corresponding to the bGH-AluILL genotype; 265 and 147 bp, corresponding to the bGH-AluIVV genotype; three bands 208, 172 and 35 bp (genotype bGH-AluILV). Restriction fragment 35 bp is not visualized on agarose gel [8].
Analysis of the polymorphism of the nucleotide sequence of the bGHR gene in exon 8 was carried out using the SspI restriction enzyme. The SspI restriction enzyme recognizes a T→A transition in exon 8. This SNP causes the substitution of a polar, albeit uncharged, tyrosine residue instead of neutral phenylalanine at position 279 of the protein. The recognition site for the restriction enzyme is the sequence AAT↓ATT. The enzyme-cleaved amplification contains a T nucleotide corresponding to the bGHR-SspIF allele. In the presence of an A nucleotide, the restriction site disappears, this allele is designated as bGHR-SspIY. The length of the bGHR gene fragment to be amplified is 182 bp. The length of the fragments after restriction is 158 and 24 bp. On the electrophoretogram, variants of bands of a certain length, characteristic of genotypes, can be seen: one band is 182 bp. (genotype bGHR-SspIYY), two bands 158 and 24 bp. (genotype bGHR-SspIFF); three bands - 182, 158 and 24 bp (genotype bGHR-SspIFY). Fragment 24 bp is not visualized on agarose gel [9].

The polymorphism of the nucleotide sequence of the gene for insulin-like growth factor-1 bIGF-1 in the P1 region of the promoter region was identified as T→C transversion. This substitution is recognized by the SnaBI restriction enzyme. Two alleles were identified: the bIGF-1-SnaBIА allele (with a T nucleotide), which is cut by the enzyme, and the bIGF-1-SnaBIВ allele with a C nucleotide, characterized by the absence of a restriction site [10]. A 249 bp fragment of the bIGF-1 gene is amplified. The length of fragments after restriction is 223 and 26 bp. On the electrophoretogram, variants of bands of a certain length, characteristic of genotypes, can be seen: one band is 249 bp. (genotype bIGF-1-SnaBIBB); two bands 223 and 26 bp (genotype bIGF-1-SnaBIАA); three bands 249, 223 and 26 bp (genotype bIGF-1-SnaBIAB). Fragment 26 bp is not visualized on agarose gel.
Animal genotypes for the studied genes were entered into the animal database.

The study of the genetic structure of the analyzed populations of Auliekol and Kazakh white-headed cattle includes a comparison of the samples by the rate distribution of allelic variants of the somatotropin cascade genes, as well as an assessment of the correspondence of the distribution of genotype rates to the theoretically expected one in accordance with the Hardy-Weinberg law.
Genotype rates are determined by direct counting.
Relative rates of alleles of the studied genes according to formula 1:
Q(A)=(2N1+N2)/2n                                              
(1)

where N1 − number of homozygotes on the allele under study;

N2 − number of homozygotes;

n – sample size [11].
The statistical error of the relative allele rates is calculated by formula 2: 

 SQ=√(Q(1- Q)/2n)                 


         (2)

where Q − relative rate of the studied allele;

n – sample size [12]      

The comparison of samples by the rate distribution of allelic variants of the studied genes is carried out using the χ2 criterion, formula 3. The number of degrees of freedom = 1:

χ2=∑(Но-Не)/Не                               



(3)
where, Но − observed allele rates                                       

Не – expected allele rates [12]      

If the expected values ​​of the abundance in at least one of the classes are less than five, then the calculation of χ2 was carried out with Yates' correction, formula 4:

 χ2=∑((Но-Не)-0,5)2/ Не                                        


(4)
The correspondence of actual distribution of genotypes to theoretically expected in accordance with Hardy-Weinberg’s law is assessed using the χ2 criterion, formula 5. The number of degrees of freedom is equal to 1 (the number of genotypes minus the number of alleles).

   χ2=∑(Но-Не)2/ Не                                               


(5)
where, Но – observed genotype rates
Не − expected genotype rates:

АА=p2;
AB=2pq;

BB=q2 [12]      
If the expected values ​​of the abundance in at least one of the classes are less than five, then the calculation of χ2 χ2 is carried out with Yates' correction:

 χ2=∑(Но-Не)-0,5)2/ Не                                                   


(6)

The admissible value of χ2 for one degree of freedom and 5% significance level is 3.84  [12].
Observed heterozygosity (Но) was calculated using the formula:

Но=hj/n 





(7)

where hj – number of heterozygous genotypes at the locus; 

n – total number of genotypes at the locus [13].

Expected heterozygousness (Не) was calculated using the formula: 
Не=1 – Ʃрi2





(8)

where рi2 – squares of the allele rates of the locus [13].

2 Research result

2.1 Development of experiment strategy. Selection of animals for research in selection herds. Working database 
In a time when traditional selection uses phenotype data for the purpose of breeding animals with favourable traits (such selective process takes substantial amount of time, especially for animals with long generative period, such as bouvine cattle), marker assisted selection combines information about marker points of genotype related to genome parts, which are responsible for development of quantitative indexes, with data about their realization in phenotype. This provides for significant increase in speed, accuracy and efficiency of traditional selection by means of selection of animals during early stages of postnatal development with consideration of their genetic potential.
Search for genetic markers is widely implemented in single nucleotide polymorphism – genetic mutations substantiated by omission, inclusion or replacement of one nucleotide (SNP). Marker SNP may be localized within range of genes of qualitative indexes (candidate genes) and substantiate occurrence of their alleles with different phenotype effects or be in a substantial distance from them, while being characterized by stable inheritance.
Mutations that lead to occurrence of gene alleles, which participate in formation of qualitative indexes, are used to find direct associations with traits of productivity of agricultural animals.
When delivered to laboratory, each specimen was registered in electronic database. Each was assigned a unique interlaboratory identification number, which later allowed to identify work with a specimen during each stage of analysis. Database was also used to store registration and appraising data of each animal participating in the research. Appraising data was provided by households, from which biomaterial was obtained for the research.
For the purpose of setting DNA typing, an optimization of DNA extraction process was conducted. 
2.2 Optimization of PCR-RFLP method for defining observed polymorphisms 

As the result of work of optimization of PCR-RFLP method for DNA typing of bouvine cattle in relation to bGH–AluI polymorphism, PCR conditions allowing to obtain amplification of required concentration and purity were worked out. In particular, the annealing temperature of the primers was reduced from 64 ° C to 61 ° C compared to the original source (which made it possible to obtain a fragment of the required length without nonspecific bands), and the annealing time was increased (from 30 to 50 seconds) and the number of cycles was increased (from 30 up to 40) compared to the standard protocol,which made it possible to produce pure amplificate in the required amount.
Optimized conditions for setting up PCR for DNA typing of animals in relation to bGHR-SspI polymorphism. In particular, the optimal annealing temperature (63 ° С versus 61 ° С according to the protocol of the original source) and primer concentrations in the reaction mixture were selected, which increase the yield of the target product in relation to fragments of nonspecific length.

To optimize the stage of the electrophoretic stage of detection of SspI polymorphism of the lengths of restriction fragments of the bGHR gene, the density of the agarose gel was increased from 2% to 3%. 
To increase the efficiency of PCR of the SnaBI polymorphic region of the bIGF-1 gene, the primer annealing temperature was reduced to 62°C, compared to 64°C according to the protocol of the original source. The number of PCR cycles was increased to 40, which made it possible to achieve a high degree of visualization of the length polymorphism of bIGF-1-SnaBI restriction fragments in a 2% agarose gel.

2.3 Genotyping of animals for polymorphisms of the somatotropin cascade genes bGH-Alul (growth hormone), bGHR-SspI (growth hormone receptor) and blGF-1-SnaBI (insulin-like growth factor 1)

The genetic structure of the herd is influenced by various factors related to both selection (selection, selection, culling level, etc.) and the conditions that ensure the viability of animals. Therefore, in herds of the same breed, the genotypic structure can have significant differences.

Since this project does not provide for an experiment, the control group was analyzed in order to assess the difference in the gene pool of different populations of the same breed and the representativeness of the data obtained in the main group for use later in other populations.

The statistical assessment of the reliability of the difference in the distribution of genotypes in the control and the main sample was carried out by finding the calculated level of significance P by the value of the t-criterion and the number of degrees of freedom from the Student's distribution tables. The difference between the samples is significant at P> 0.05.

Genotyping of Aberdeen Angus and Hereford cattle by genes was carried out using two samples selected at enterprises similar in terms of feeding, breeding and keeping. Large groups were accepted as the main ones, and the smaller ones as controls. The genotypes established for each animal are given in Annex G: Table G.1 - Genotypes of Aberdeen Angus cattle. Main group, table G.2 - Genotypes of Aberdeen Angus cattle. Control group, table G.3 - Genotypes of Hereford cattle. Main group, table G.4 - Genotypes of Hereford cattle. Control group. Table 3 shows the number of genotypes of polymorphic genes of the somatotropin cascade identified as the result of DNA typing of animals in the control and main groups.
Table 3 – Rates of genotypes of polymorph genes of somatotrophince cascade in control and main selection groups of bouvine cattle of Hereford and Aberdeen Angus breeds 

	Genotype
	Aberdeen Angus
	Hereford

	
	Main group
(n = 192)
	Control group
(n = 84)
	Р
	Main group
 (n = 198)
	Control group
 (n = 91)
	Р

	1
	2
	3
	4
	5
	6
	7

	bGH-AluILL
	56
	25
	0,972
	34
	15
	0,989

	bGH-AluILV
	85
	37
	0,972
	57
	27
	0,989

	bGH-AluIVV
	51
	22
	
	107
	49
	

	bGHR-SspIFF
	130
	57
	0,812
	73
	32
	0,992

	bGHR-SspIFY
	41
	18
	
	103
	48
	

	bGHR-SspIYY
	6
	3
	
	24
	11
	

	bIGF-1-SnaBIАА
	50
	22
	0,999
	24
	11
	0,984

	bIGF-1-SnaBIАВ
	82
	36
	
	108
	49
	

	bIGF-1-SnaBIВВ
	40
	18
	
	66
	31
	

	Note – Р – predicted level of significance for assessment of probability of margin between relative rates. Margin between groups is significant when Р > 0,95


Table 3 indicates that the nature of the distribution of the rates of the genotypes of the studied polymorphisms coincides in the main and control groups of cattle of both breeds. Thus, it can be noted that both main samples are representative of Kazakhstan populations of Hereford and Angus cattle in terms of the distribution of genotypes. Therefore, the data obtained as a result of the study of the main sample can be applied to other populations of the Angus and Hereford breed of Kazakhstan selection.

Subsequently, the search for genetic markers of meat productivity was carried out on the main samples, since the number of detected rare genotypes in the control groups does not allow assessing the statistical reliability of the observed trends.
2.4 Analysis of genetic structure of animal groups observed 
Any population is engaged in constatnt movement. Their genetic structure is changed in the course of selection processes in herds and populations by means of gene migration, their elimination due to different circumstances, as well as occurring mutations and recombinations, which allows to analyze and control selection process [14, 15, 16, 17]. Animal selection in accordance with economic indexes (milk productivity, work capacity, resistibility, etc.) leads to changes of animal genofund and its structure either in direct or indirect way [18].

Assessment of rates of alleles of studied polymorph genes of somatotrophine cascade in populations of both breeds was conducted according to formulas depicted in chapter “Materials and Methods”. Calculation results depicting the nature of distribution of alleles of studied genes are presented in table 4.
Table 4 – Distribution of relative allele rates of studied genes in animal populations of Hereford and Aberdeen Angus breeds (Q ±SQ)

	Polymorphism
	Allele
	Relative rates of alleles

	
	
	Aberdeen Angus breed
	Hereford breed

	1
	2
	3
	4

	bGH-AluI
	bGH-AluIL
	0,513±0,003
	0,684±0,002

	
	bGH-AluIV
	0,487±0,003
	0,316±0,002

	bGHR-SspI
	bGHR-SspIF
	0,850±0,002
	0,623±0,002

	
	bGHR-SspIY
	0,150±0,002
	0,378±0,002

	bIGF-1-SnaBI
	bIGF-1-SnaBIА
	0,529±0,003
	0,394±0,002

	
	bIGF-1-SnaBIВ
	0,471±0,003
	0,606±0,002

	Note  – difference in breeds is significant when Р< 0,05


Table 4 depicts that bGH-AluIL allele is the most widespread compared to bGH-AluIV allele for both breeds. This data corresponds to information obtained from Russian population of Hereford breed, observed by Sedykh T.A. [19]. According to her data, rate of bGH-AluIL allele to bGH-AluIV allele is 0.684 to 0.316, which corresponds to our data. But data from  Krasnopiorova N. in the course of study of Lithuanian population of Hereford animals indicated rate of bGH-AluIL allele to bGH-AluIV allele as 0.9 to 0.1. This allows to suggest that bGH-AluIV allele is associated with specific unfavourable traits, which are more articulated under conditions of Lithuanian selection rather that in populations of Hereford breed that are located in Russia and Kazakhstan.
Data presented in the table makes in visible that in accordance with bGHR-SspI polymorphism, the most widespread allele is bGHR-SspIF, this tendency is valid for both breeds.
However, relative allele frequiencies of Aberdeen Angus breed and Hereford breed are different. The difference of allele rate in bGHR-SspI polymorphism is also noted in the works of other authors. That being said, according to Fontanesy et al., bGHR-SspIY allele rate of Jersey, Holstein-Fiesian, and Simmenthal breeds amounts to 0.05, 0.27 and 0.10 respectively. The rate of bGHR-SspIF allele of the representatives of said breeds amounts to 0.95, 0.73 and 0.90 respectively [20]. According to Viitala et al, Finnish Ayshire cattle has rate of rate of bGHR-SspIF and bGHR-SspIY alleles amounts to 0,89 and 0,11 [21].

Regarding polymorphism of bIGF-1-SnaBI, there is opposing rate of relative rates of alleles. That being said, bIGF-1-SnaBIА allele is more common in representatives of Aberdeen Angus breed. Its rate amounts to 0.529±0.003. In Hereford breed, its rate amounts to 0.394±0.002, and is less common compared to bIGF-1-SnaBIВ allele. This observation may be in favour of influence of artificial selection in one of the breeds in relation to one of alleles.

Sample collections of two breeds were compared to each other for the purpose of finding differences in allocation of rates of alleles of polymorph genes studied. This was carried out by finding value of P statictics for t of Student’s test. The results are listen in table 5.
Table 5 – Comparison of Aberdeen Angus and Hereford breeds in relation to allocaton of allele variants of somatropin cascade genes 
	Polymorphism
	Alleles
	Р

	1
	2
	3

	bGH-AluI
	bGH-AluIV / bGH-AluI L
	0.000

	bGHR-SspI
	bGHR-SspIY / bGHR-SspIF
	0.000

	bIGF-1-SnaBI
	bIGF-1-SnaBIВ / bIGF-1-SnaBIА
	0.002

	Note  – difference between breeds is relevant when Р< 0,05


The values of P in table 5 indicate that the manner of allocation of allele rates in all three polymorphisms is different for the sample collections observed. This implies substantial distance between breeds. 

The results of comparison of allele rates of bGH-AluI polymorphism genotypes to those anticipated in accordance with Hardy-Weinberg’s law are listed in table 6.

Table 6 – Allocation of rates of bGH polymorph gene genotypes in sample selections of Auberdeen Angus and Hereford bovine cattle
	Genotype
	Aberdeen Angus (n= 192)
	Hereford (n= 198)

	
	n observed
	% from n
	n expected
	% from n
	χ2
	n observed
	% from n
	n xpected
	% from n
	χ2

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	bGH-AluILL
	56
	29,2
	51
	26,6
	2,49
	107
	54,04
	93
	46,73
	22,04

	bGH-AluILV
	85
	44,3
	96
	50,0
	
	57
	28,79
	86
	43,22
	

	bGH-AluIVV
	51
	26,5
	45
	23,4
	
	34
	17,17
	20
	10,05
	

	Note  –  Deviation of observed genotype rates from theoretically anticipaded in accordance with Hardy-Weinberg’s law is relevant when χ2 ≥ 3,84


Table 6 indicates statistically substantial deviation of allocation of genotype rates from theoretically anticipated in accordance with Hardy-Weinberg’s law in direction of decrease of heterozygosity in this type of polymorphism. bGH-AluILL genotype is the most widespread, its rate amounts to 54.04%. The second most common in terms of rate is genotype bGH-AluILV- 28.79 %, the least common were bGH-AluIVV heterozygosities. Their rate amounted to 17.17%. Heterozygosity of population is decreased compared to expected 43.22 %, down to 28.79%. The data obtained imply that heterozygous specimen are eliminated for some reason in the course of selection.
While comparing intrabreed data for Hereford obtained by other authors in the course of study of this breed’s population in different countries, it is necessary to note that the deviation Hardy-Weinberg’s allocation is indicated in the majority of works. However, its nature varies in different cases. That being said, the work by Krasnopiorova (2012) studying Lithuanin polulation of Herefor indicates 90 % rate of bGH-AluILL genotype. At the same time, the research by T.A. Sedykh, conducted on Russian population indicates the rate of bGH-AluILL, bGH-AluILV and bGH-AluIVV genotypes as 57.7%, 30.76% and 11.74% respectively, which substantially correlates with our data.

The most plausible explanation of observed peculiarities of allocation of genotypes is association of bGH-AluILL genotype with economic traits of Hereford cattle, which leads to prevalence of such genotype in population in the course of selection.

The nature of genotype allocation for bGHR polymorph gene is indicated n table 7
Table 7 indicates that in case of bGHR-SspI polymorphism, the deviation from expected allocation of alleles rated is not statistically relevant.

Table 7 – Allocation of rates of gene bGHR polymorph genotypes in a sample collection of Aberdeen Angus and Hereford bovine cattle
	Genotype
	Aberdeen Angus (n= 177)
	Hereford (n= 200)

	
	n observed
	% from n
	n expected
	% from n
	χ2
	n observed
	% from n
	n expected
	% from n
	χ2

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	bGHR-SspIFF
	130
	73,4
	128
	72,3
	1,44
	73
	36,50
	78
	38,81
	1,83

	bGHR-SspIFY
	41
	23,2
	45
	25,4
	
	103
	51,50
	94
	46,77
	

	bGHR-SspIYY
	6
	3,4
	4
	2,3
	
	24
	12,00
	29
	14,43
	

	Note  –  Deviation of observed genotype rates from theoretically anticipaded in accordance with Hardy-Weinberg’s law is relevant when χ2 ≥ 3,84


The most common homozygotes for Aberdeen Angus breed are bGHR-SspIFF, while bGHR-SspIFY are most common for Hereford, the second place is shared by bGHR-SspIFY heterozygotes for Aberdeen Angus and bGHR-SspIFF homozygotes for Hereford, and the least common are bGHR-SspIYY homozygotes for both breeds. Unfortunately, data on rates of genotypes of such polymorphism are not presented in literature for both Hereford and Aberdeen Angus breeds. However, it is possible to note that there is certain decrease of observed rates of bGHR-SspIFY heterozygous genotype in polulations of Aberdeen Angus bouvine cattle, compared to the expected result:  23.2% instead of anticipated 25.4%. At the same time, number of heterozygotes in populations of Hereford exceeds the results anticipated in accordance with Hardy-Weinberg’s law: 51.5% instead of expected 47.77%. This observation may indirectly support positive association of bGHR-SspIFY heterozygous genotype with economic traits of the representatives of this breed. It is also possible to suggest that the presence of two types of growth hormone receptor protein possibly includes additional mechanisms of mediation of physiological effect of somatotrophin on target cells. Therefore, it provides animal breeds, which are heterozygous in terms of growth hormone gene with selective advantages in growth and meat values.
The nature of allocation of polymorph gene bIGF-1 genotype is indicated in table 8.

In accordance with data indicated in table 8, it is visible that in this polymorphism allocation of genotypes in Hereford breed significantly deviates from theoretically expected according to Hardy-Weinberg’s law in the direction of heterozygousness.

Table 8 – Allocation of rates of genotypes of bIGF-1 polymorph gene in sample collections of Aberdeen Angus and Hereford bouvine cattle breeds 
	Genotype
	Aberdeen Angus (n= 172)
	Hereford (n= 198)

	
	n observed
	% from n
	n expected
	% from n
	χ2
	n observed
	% from n
	n expected
	% from n
	χ2

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	bIGF-1-SnaBIАА
	50
	29,07
	48
	27,91
	0,32
	24
	12,12
	31
	15,58
	4,01

	bIGF-1-SnaBIАВ
	82
	47,67
	86
	50,00
	
	108
	54,55
	95
	47,74
	

	bIGF-1-SnaBIВВ
	40
	23,26
	38
	22,09
	
	66
	33,33
	73
	36,68
	

	Note  –  Deviation of observed genotype rates from theoretically anticipaded in accordance with Hardy-Weinberg’s law is relevant when χ2 ≥ 3,84


  The exceeded quantity of observed bIGF-1-SnaBIАВ heterozygotes (54.55% observed compared to 47.74% anticipated in accordance with Hardy-Weinberg’s law) allows suggesting association of this genotype with some selective advantages of host animals.

That being said, intrabreed analysis of genetic structure of Hereford population studies allows to ascertain the following.
In Hereford population, there is statistically significant increase in bGH-AluILL genotype rate (54.04% of observed rate against 46.73% of theoretically anticipated). A plausible reason of observed deviation may be association of bGH-AluILL genotype with economic traits, which leads to prevalence of this type of genotype in population in the course of artificial selection.
In terms of bIGF-1-SnaBI polymorphism, there is an excess of observed bIGF-1-SnaBIАВ heterozygotes in population (54.55% of observed rate against 47.74% of theoretically anticipated). This allows to suggest association of this genotype with some selective advantages in host animals.
It is ascertained for all three bGH-AluI, bGHR-SspI, bIGF-1-SnaBI polymorphisms that the most widespread alleles of Hereford breed correspond to those in other populations.
2.5 Analysis of association of each separate polymorphism with traits of meat productivity 

Evaluation of polymorphisms of somatotrophin cascade genes bGH-AluI, bGHR-SspI, and bIGF-1-SnaBI as genetic markers of meat productivity of Angus and Hereford bouvine cattle breeds of Kazakhstani selection suggests two stages. 
The first one reflects traditional approach, which suggests definition of preferable and unfavourable genotypes by means of cross comparison of productivity indexes of certain groups of animals. Preferable is the genotype, possessors of which are characterized as most productive according to the indicator studied. Unfavorable is the genotype, possessors of which are characterized as least productive according to the indicator studied. The second one, which we have suggested in addion to traditional approach, suggests the following comparison of productivity indexes in animal groups with preferable and unfavourable genotypes compared to a general sample collection and evaluation of general importance of the differences observed.
Since the nature of allocation of analyzed criteria in the groups studies did not have approximate normal distribution and the number of animals with rare genotypes detected amounted to less that 20, the data were presented and analyzed in a form of Ме (25%; 75%), where median (median value) of a trait; 25% and 75% – interquartile range of a trait.
Non-parametric characteristics of meat productivity of Aberdeen Angus breed with different genotypes of bGH-AluI polymorphism are indicated in Annex G, table G.5
The data in Annex G, table G.5 indicates that groups of animals of Aberdeen Angus breed with genotypes bGH-AluILL, bGH-AluILV and bGH-AluIVV statistically differ from each other in relation to live weight, bone index at the age of 24 months and in relation to mass index at the age of 18 months, in a substantial manner.
In particular, live weight of animals with bGH-AluILL, bGH-AluILV and bGH-AluIVV genotypes at the age of 24 months amounts to 416 (408; 419), 418 (411; 421) and 417 (415; 422) kg respectively.
Bone index at the age of 24 months in groups of said animals amounts to 15.94 (15.26; 16.67), 15.50 (14.96; 16.28) and 15.50 (15.00; 16.54) respectively.
Mass index at the age of 18 months in groups of animals with bGH-AluILL, bGH-AluILV and bGH-AluIVV genotypes amounts to 103.38 (100.00; 105.51), 100.87 (99.15; 103.42) and 103.28 (100.85; 105.93) respectively.
Therefore, it is indicated that animals with bGH-AluILL genotype are characterized by lesser live weight at the age of 24 months, with higher bone and mass indexes at the ages of 24 and 18 months respectively.
Non-parametric characteristics of meat productivity
Non-parametric characteristics of meat productivity of Aberdeen Angus breed with different genotypes of bGHR-SspI polymorphism are indicated in Annex G, table G.6.
The data in Annex G, table G.6 indicates that according to bGHR-SspI polymorphism, groups of animals with with bGHR-SspIYY, bGHR-SspIFF and bGHR-SspIFY genotypes are non-heterogeneous in every observed trait.
Table G.7, Annex G demonstrates non-parametric characteristics of meat productivity of Aberdeen Angus breed animals with different genotypes of bIGF-1-SnaBI polymorphism.

The data in Annex G, table G.7 indicates that according bIGF-1-SnaBI polymorphism, groups of animals with with bIGF-1-SnaBIAA, bIGF-1-SnaBIAB and bIGF-1-SnaBIBB genotypes are homogeneous in every observed trait.
Non-parametric characteristics of meat productivity of Hereford breed with different genotypes of bGH-AluI polymorphism are indicated in Annex G, table G.8.

The data in Annex G, table G.8 indicates that groups of animals of Hereford breed with genotypes bGH-AluILL, bGH-AluILV and bGH-AluIVV are statistically different from each other in terms of bone indext at the age of 18 months in a substantial way. In particular, those indexes of said animals with bGH-AluILL, bGH-AluILV and bGH-AluIVV genotypes amount to 15.57 (14.63; 15.83), 15.08 (14.63; 15.83) and 15 (13.49; 15.7) respectively. Evidently, animals with bGH-AluILL genotype are characterized by more prominent bone index at the age of 18 months compared to bGH-AluILV and bGH-AluIVV genotype animals. This fact is attention getting because  that there is credible shift of observed distribution of genotypes compared to anticipated results in Hereford breed populations in relation to somatotrophine polymorphism. However, by the age of 24 months, all three genotypes level out in relation to bone index.
Non-parametric characteristics of meat productivity of Hereford breed with different genotypes of bGHR-SspI polymorphism are indicated in Annex G, table G.9.

The data in Annex G, table G.9 indicates that groups of animals of Hereford breed with genotypes bGHR-SspIFF, bGHR-SspIFY and bGHR-SspIYY have median value, interquartile range of trait, and live weight which amounts to 426 (425; 431), 426 (422; 430) and 432 (425; 435) respectively, at the age of 24 months, with sample selections being credibly heterogeneous.

Evidently, animals with bGHR-SspIYY genotype are characterized by more prominent live weight at the age of 24 months compared to bGHR-SspIFF and bGHR-SspIFY genotype animals. In future, these indexes will be evaluated in relation to live weight of animals of all sample selections of this age.

Non-parametric characteristics of meat productivity of Hereford breed with different genotypes of bIGF-1-SnaBI polymorphism are indicated in Annex G, table G.10.  

The data in Annex G, table G.10 indicates that groups of animals with with bIGF-SnaBIAA, bIGF-SnaBIAB and bIGF-SnaBIBB genotypes are homogeneous in every observed trait.
Selection of animals with preferred genotypes, associated with traits of meat productivity in bouvine cattle does not always yield such significant and quick result, as it might be expected. Many authors draw attention at necessity to advance ways of evaluation of phenotype effects of genetic markers [22, 23, 24]. In relation to this, we have suggested a method of additional evaluatin of phenotype effect of genotypes for polymorphisms, which are potential genetical markers of productivity, including meat productivity of bouvine cattle [25]. After defining preferred and unfavourable genotypes for this type of polymorphism, the method presupposes cross-comparison of indexes of productivity of these animals with indexes of productivity of overall population. Assessment of credibility of observed differences was conducted using a method of defining 95% of confidence range for median, which allows to assess differences between a group being a part of the population from overall population [26].
During the first stage of research, which is described in this chapter, we have selected those of three polymorphisms of somatotrophine cascade genes, for which the groups with different genotypes according to a certain trait were credibly heterogeneous.  

Group heterogenecity of Aberdeen Angus breed was identified in relation to  bGH-AluI polymorphism (traits of live weight at the age of 24 months, bone index at the age of 24 months, and mass index at the age of 18 months). Comparison of non-parametrical characteristics of these groups of animals with characteristics of overall population are listed in table 9 and on picture 1.

Table 9 – Non-parametric characteristics of live weight at the age of 24 months in group of Aberdeen Angus animals with different genotypes in relation to bGH-AluI polymorphism
	Genotype
	MU
	Confidence range for median
	Interquantile range

	
	
	CR1
	CR2
	25%
	75%

	1
	2
	3
	4
	5
	6

	bGH-AluILL
	416
	410
	417
	408
	419

	bGH-AluILV
	418
	414
	419
	411
	421

	bGH-AluIVV
	417
	415
	422
	413
	425

	Overall population
	417
	415
	418
	411
	422
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Picture 1 – Interval estimate of live weight at the age of 24 months in Aberdeen Angus breed animals with bGH-AluILL, bGH-AluILV and bGH-AluIVV genotypes in relation to overall population 
As it is evident on picture 1, despite the fact that groups of animals with bGH-AluILL, bGH-AluILV genotypes are heterogeneous in relation to live weight trait at the age of 24 months, when compared to overall population, it becomes clear that their live weight at the age of 24 months does not exceed limits of median of this trait for overall population.

Table 10 and picture 2 show results of similar analysis of productivity of animal groups of Aberdeen Angus breed with bGH-AluILL, bGH-AluILV and bGH-AluIVV genotypes in relation to bone index.
Table 10 – Non-parametric characteristics of bone index at the age of 24 months in groups of Aberdeen Angus animals with different genotypes in relation to bGH-AluI polymorphism
	Genotype
	MU
	Confidence range for median
	Interquantile range

	
	
	CR 1
	CR 2
	25%
	75%

	1
	2
	3
	4
	5
	6

	bGH-AluILL
	15,94
	15,63
	16,30
	15,26
	16,67

	bGH-AluILV
	15,50
	15,13
	15,70
	14,96
	16,28

	bGH-AluIVV
	15,50
	15,13
	16,28
	15,00
	16,54

	Overall population
	15,63
	15,45
	15,79
	15,00
	16,53
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Picture 2 – Interval estimate of bone index at the age of 24 months in Aberdeen Angus breed animals with bGH-AluILL, bGH-AluILV and bGH-AluIVV genotypes in relation to overall population 
Picture 2 demonstrates situation when groups with bGH-AluILL and bGH-AluILV genotypes practically do not overlap between each other and, at the same time, totally correspond to interquartile range of selection. That being said, it is evident that conducting animal selection in accordance with preferred bGH-AluILL genotype will not be effective enough.

Below, in table 11 and picture 3, there are indicated results of interval estimate of bone index at the age of 18 months in animals of Aberdeen Angus breed with bGH-AluILL, bGH-AluILV and bGH-AluIVV genotypes in relation to productivity of overall population according to this trait.

Table 11 – Non-parametric characteristics of mass index at the age of 18 months in groups of Aberdeen Angus animals with different genotypes in relation to bGH-AluI polymorphism.
	Genotype
	MU
	Confidence range for median
	Interquantile range

	
	
	CR1
	CR2
	25%
	75%

	1
	2
	3
	4
	5
	6

	bGH-AluILL
	103,38
	101,68
	104,20
	100,00
	105,51

	bGH-AluILV
	100,87
	100,00
	101,72
	99,15
	103,42

	bGH-AluIVV
	103,28
	101,68
	104,27
	100,85
	105,93

	Overall population
	101,75
	101,64
	103,25
	100,00
	105,11
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Picture 3 – Interval estimate of mass index at the age of 18 months in Aberdeen Angus breed animals with bGH-AluILL, bGH-AluILV and bGH-AluIVV genotypes in relation to overall population 
The graphs in picture 3 make it evident that animal groups of Aberdine Angus breed with bGH-AluILL and bGH-AluIVV genotypes are characterized with credibly higher index of mass compared to other animals with bGH-AluILV genotype. At the same thie, data in the graph indicate that all animals with bGH-AluILL and bGH-AluIVV genotypes fall under interquartile range of overall population, and confidence range of median in groups of bGH-AluILV genotype does not overlap with confidence range of median of overall population. This ascertains credible difference of bGH-AluILV genotype group from overall population. Therefore, genotype may be included in selection programmes as genetic marker of low mass index in animals of Aberdeen Angus breed at the age of 18 months. In this case, selection must be focused on reduction of animals of such genotype in overall population.
Non-parametric characteristics of the results of interval estimate of bone index at the age of 18 months in animals of Hereford breed with bGH-AluILL, bGH-AluILV and bGH-AluIVV genotypes in relation to productivity of overall population.  

Table 12 – Non-parametrical characteristics of bone index at the age of 18 months in groups of Hereford animals with different genotypes in relation to bGH-AluI polymorphism
	Genotype
	MU
	Confidence range for median
	Interquantile range

	
	
	CR1
	CR2
	25%
	75%

	1
	2
	3
	4
	5
	6

	bGH-AluILL
	15,57
	15,08
	15,7
	14,63
	15,83

	bGH-AluILV
	15,08
	14,75
	15,83
	14,63
	15,83

	bGH-AluIVV
	15
	14,52
	15,57
	13,49
	15,7

	Overall population
	15,08
	15,08
	15,57
	14,52
	15,83
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Picture 4 – Interval estimate of bone index at the age of 18 months in Hereford breed animals with bGH-AluILL, bGH-AluILV and bGH-AluIVV genotypes in relation to overall population 
As it is evident on picture 4, despite the fact that groups of animals with bGH-AluILL, bGH-AluILV and bGH-AluIVV genotypes are credibly heterogeneous, all three genotypes do not exceed interquartile range of overall population, which renders such marker ineffective for selection programmes.

Below, in table 13 and picture 5, there are indicated results of interval estimate of productivity of animals of Hereford breed of the age of 24 months in relation to live weight trait.
Table 13 – Non-parametrical characteristics of live weight at the age of 24 months in groups of Hereford animals with different genotypes in relation to bGHR-SspI polymorphism
	Genotype
	MU
	Confidence range for median
	Interquantile range

	
	
	CR1
	CR2
	25%
	75%

	1
	2
	3
	4
	5
	6

	bGHR-SspIFF
	426
	425
	430
	425
	431

	bGHR-SspIFY
	426
	425
	430
	422
	430

	bGHR-SspIYY
	432
	430
	432
	425
	435

	Overall population
	428
	425
	434
	425
	432


In the course of cross-comparison of groups with bGHR-SspIFF, bGHR-SspIFY and bGHR-SspIYY genotypres, it was defined that they are statistically heterogeneous in a substantial manner. 
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Picture 5 – Interval estimate of live weight at the age of 24 months in Hereford breed animals with bGH-AluILL, bGH-AluILV and bGH-AluIVV genotypes in relation to overall population 
The graphs in picture 5 shows that animal groups of Hereford breed with bGHR-SspIFF, bGHR-SspIFY and bGHR-SspIYY genotypes do not only differ from each other, but also animals with bGHR-SspIYY genotype are characterized with higher live weight compared to overall population. That being said, if median of live weight trait of overall population fluctuates between 425 and 430 kg, then in animal groups of bGHR-SspIYY genotype, this range amounts to 430-434 kg. Absence of coverage of 95% of confidence range for demian indicates that this group of animals statistically differs from overall population in a significant manner.
Thus, it is possible to conclude that bGHR-SspIYY genotype may be used in MAS-selection of bouvine cattle of Hereford breed as a marker of increased live weight at the age of 24 months.
2.6 Pair combinations of polymorph genes of somatotrophine bGH (growth hormone), bGHR (growth hormone receptor) and bIGF-1 (insulinoid growth factor 1), associated with traits of meat productivity and allowing to conduct complex evaluation of genetic potential of studied breeds of Kazakhstani selection 
As the result of DNA typing, animals with corresponding pair combination of genotypes (herein after diplotype) were grouped. Genotypes were included into pair combinations regardless of whether their association with the trait was indicated in the course of analysis of separate polymorphisms.
Meat productivity of each diplotype was analysed regarding overall population in relation to live weight trait at the ages of 3, 6, 9, 12, 18 and 24 months, and also in relation of the following indexes: compactness, bone, format, narrow quarters and mass at the ages of 12, 18 and 24 months. Non-parametric characteristics of productivity of diplotypes were defined for each group of animals and are described in a form of median and interquartile range of Ме (25%; 75%). Non-parametric characteristics of productivity of all diplotypes according to all traits of Aberdeen Angus breed observed are depicted in Annex G, table G.11, and for Hereford breed animals – Annex G, table G.12.
Since primary and control groups were gomogeneous and quantity of animals with diplotypes did not allow to conduc statistical processing, the research described below was conducted for primary group of animals.
Evaluation of significance of differences observed was conducted using a method of defining 95% of confidence range for median, which allows to ascertain credibility of difference of a part of population to overall population

We have compiled 27 possible pair combinations of genotypes of polymorph genes of somatotrophine cascade (Annex G, table G.13). Animals were grouped according to genotype.

This section discusses phenotype effects and describes non-parametric characteristics only of those groups, which significantly differ from overall population.
In the course of analyzing phenotype effects of pair combinations of polymorph genes of somatotrophine cascade for the presence of meat productivity trait in animals of Aberdeen Angus breed, significant phenotype effects were indicated for the following pair combinations: №15 bGH-AluIVV-bIGF-1-SnaBIBB (live weight index at the age of 24 months), №11 bGH-AluILV-bGHR-SspIFY (compactness index at the age of 12 months and index of mass at the age of 18 months), №25 bGHR-SspIFF-bIGF-1-SnaBIBB and №1 bGH-AluILL-bIGF-1-SnaBIAA (compactness index at the age of 24 months), № 3 bGH-AluILL-bIGF-1-SnaBIBB (bone index at the age of 12 months).

Annex G, table G.14 contains non-parametric characteristics of studied Aberdeen Angus animal group in relation to live weight index at the age of 24 months.
As it is seen in Annex G, table G.14, median values of index fluctuate for different groups from 409 kg in group with diplotype №3 bGH-AluILL-bIGF-1-SnaBIBB, to 245 kg in group with diplotype №15 bGH-AluIVV-bIGF-1-SnaBIBB, while median value of overall population amounts to 417 kg. Therefore, the answer to a question of potential of application of different diplotypes in selection programmes requires to define significance of phenotype effect observed.
In the result of graphic evaluation with the use of method of confidence ranges, a single diplotype was defined, for which 95% of confidence range for median exceed CR of 95% of median of overall population (picture 6).
In picture 6, it is evident that confidence range borders of median of group with diplotypes are in a range from 420 to 431 kg and exceed confidence range of median of 415-418 kg selection group in relation to this trait. This indicates that diplotype may be recommended as a genetic marker for increased live weight in animals of Aberdeen Angus breed at the age of 24 months.
Annex G, table G.15 contains non-parametric characteristics of studied Aberdeen Angus animal group in relation to compactness index at the age of 12 months.
As it is seen in Annex G, table G.15, median values of index fluctuate for different groups from 83,58 in group with diplotype №8 bGH-AluILV-bIGF-1-SnaBIAB, to 88,06 in group with diplotype №11 bGH-AluILL-bGHR-SspIFY, while median value of overall population amounts to 86,57. 
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Picture 6 – Graphic estimate of statistical significance of phenotype effects of diplotype №15 bGH-AluIVV-bIGF-1-SnaBIBB in relation to live weight index of Aberdeen Angus breed at the age of 24 months 
In the result of graphic evaluation with the use of method of confidence ranges, it was defined that in case of № 11 diplotype, 95% of borders of confidence range for median exceed CR of 95% of median of overall population (picture 7).  

In picture 7, it is evident that confidence range borders of median of group with №11 bGH-AluILL-bGHR-SspIFY diplotype are in a range from 82.44 to 85.42 and exceed confidence range of median of 85.5 – 87.31 selection group in relation to this index. This indicates that №11 bGH-AluILL-bGHR-SspIFY diplotype may be recommended as a genetic marker for decreased compactness in animals of Aberdeen Angus breed at the age of 12 months. 
Annex G, table G.16 contains non-parametric characteristics of studied Aberdeen Angus animal group in relation to compactness index at the age of 24 months.
As it is seen in Annex G, table G.16, median values of index fluctuate for different groups from 83,33 in group with diplotype №15 bGH-AluIVV-bIGF-1-SnaBIBB and № 25 bGHR-SspIFF-bIGF-1-SnaBIBB, to 86,16 in group with №1 bGH-AluILL-bIGF-1-SnaBIAA and №20 bGHR-SspIFY-bIGF-1-SnaBIAA diplotypes, while median value of overall population amounts to 85,11. 
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Picture 7 – Graphic estimate of statistical significance of phenotype effects of diplotype №11 bGH-AluILL-bGHR-SspIFY in relation to compactness index of Aberdeen Angus breed at the age of 12 months 
In the result of graphic evaluation with the use of method of confidence ranges, it was possible to define diplotypes, for which  95% of borders of confidence range for median exceed CR of 95% of median of overall population (picture 8).

In picture 8, it is evident that № 25 bGHR-SspIFF-bIGF-1-SnaBIBB diplotype animals are credibly characterized by reducing phenotypical effect on compactness index in animals of Aberdeen Angud breed at the age of 24 months. Confidence range borders of median of group with № 25 bGHR-SspIFF-bIGF-1-SnaBIBB diplotype are in a range from 81.82 to 84.24 and exceed confidence range of median of 84.08 – 85.63 selection group in relation to this index. This indicates that № 25 bGHR-SspIFF-bIGF-1-SnaBIBB diplotype may be recommended as a genetic marker for reduced compactness in animals of Aberdeen Angus breed at the age of 12 months.  

Confidence range borders of median of selection are also exceeded by a group with №1 bGH-AluILL-bIGF-1-SnaBIAA diplotype. However, in this case phenotype effect is an increasing one in accordance with the index. In particular, selection median for № 1 diplotype is at the level from 86.45 to 85.44, while this index for overall population amounts to 84.08 – 85.63. This allows us to recommend №1 bGH-AluILL-bIGF-1-SnaBIAA diplotype as genetic marker of increased compactness index in animals of Aberdeen Angus breed at the age of 24 months, and № 25 bGHR-SspIFF-bIGF-1-SnaBIBB diplotype – as marker of reduced compactness index in such animals.
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Picture 8 – Graphic estimate of statistical significance of phenotype effects of diplotype № 25 bGHR-SspIFF-bIGF-1-SnaBIBB and №1 bGH-AluILL-bIGF-1-SnaBIAA in relation to compactness index of Aberdeen Angus breed at the age of 24 months 
Annex G, table G.17 contains non-parametric characteristics of studied Aberdeen Angus animal group in relation to mass index at the age of 18 months.
As it is seen in Annex G, table G.17, median values of index fluctuate for different groups from 100.00 in groups with №11 bGH-AluILV-bGHR-SspIFY and №20 bGHR-SspIFY-bIGF-1-SnaBIAA diplotypes, to 104.24 in group with №15 bGH-AluIVV-bIGF-1-SnaBIBB diplotype, while median value of overall population amounts to 102.54.   
In the result of graphic evaluation with the use of method of confidence ranges, a single diplotype was defined, for which 95% of confidence range for median exceed CR of 95% of median of overall population (picture 9).
In picture 9, it is evident that confidence range borders of median of group with №11 bGH-AluILV-bGHR-SspIFY diplotype are in a range from 99.15 to 101.54 and exceed confidence range of median of 101.67-103.33 selection group in relation to this trait. This indicates that №11 bGH-AluILV-bGHR-SspIFY diplotype may be recommended as a genetic marker for increased live weight in animals of Aberdeen Angus breed at the age of 18 months. 
Annex G, table G.18 contains non-parametric characteristics of studied Aberdeen Angus animal group in relation to bone index at the age of 12 months.
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Picture 9 – Graphic estimate of statistical significance of phenotype effects of diplotype №11 bGH-AluILV-bGHR-SspIFY SnaBIAA in relation to mass index of Aberdeen Angus breed at the age of 18 months 
As it is seen in Annex G, table G.18, median values of index for different groups of animals at the age of 12 months fluctuate from 14.04 in group with diplotype №17 bGH-AluIVV-bGHR-SspIFY, to 15.65 in group with diplotype №3 bGH-AluILL-bIGF-1-SnaBIBB, while median value of overall population amounts to 14.22.    

In the result of graphic evaluation with the use of method of confidence ranges, a single diplotype was defined, for which 95% of confidence range for median exceed CR of 95% of median of overall population (picture 10). 

In picture 10, it is evident that confidence range borders of median of group with №3 bGH-AluILL-bIGF-1-SnaBIBB diplotype are in a range from 14,78 to 16,36 and exceed confidence range of median of 14,16-14,41 selection group in relation to this index. This indicates that №3 bGH-AluILL-bIGF-1-SnaBIBB diplotype may be recommended as a genetic marker for increased bone index in animals of Aberdeen Angus breed at the age of 12 months.  
For each group of animals at birth and at the ages of 3, 6, 9, 12, 18 and 24 months, and also in relation of the following indexes: compactness, bone, lengthiness, narrow quarters and mass at the ages of 12, 18 and 24 months, non-parametric characteristics of productivity of diplotypes are listed in tables G.5, G.6, G.7 for Aberdeen Angus breed, and ANNEX G, tables G.8, G.9, G.10 for Hereford breed.
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Picture 10 – Graphic estimate of statistical significance of phenotype effects of diplotype №3 bGH-AluILL-bIGF-1-SnaBIBB in relation to bone index of Aberdeen Angus breed at the age of 12 months 

This section observes non-parametric characteristics of those groups and indexes, which include significant statistical phenotype effects indicated.
 Annex G, table G.18 contains non-parametric characteristics of studied group of animals in relation to live weight index at the age of 12 months.
As it is seen in Annex G, table G.19, median values of live weight of 12 months fluctuate from 289 kg in group with diplotype № 20 bGHR-SspIFY-bIGF-1-SnaBIAA, to 302 kg in group with diplotype №25 bGHR-SspIFF-bIGF-1-SnaBIBB, while median value of overall population amounts to 297.9 kg (picture 11).     

In the result of graphic evaluation with the use of method of confidence ranges, it was defined that in case of № 20 bGHR-SspIFY-bIGF-1-SnaBIAA diplotype, 95% of borders of confidence range for median exceed CR of 95% of median of overall population (picture 11). 

In picture 11, it is evident that № 20 bGHR-SspIFY-bIGF-1-SnaBIAA diplotype is characterized by significant reductive phenotype effect on live weight index at the age of 12 months.  Confidence range borders of median of group with said diplotype are in a range from 285 kg to 294 kg and exceed confidence range of median of 296 – 297 kg selection group in relation to this index. This indicates that № 20 bGHR-SspIFY-bIGF-1-SnaBIAA diplotype may be recommended as genetic marker for reduced live weight in animals of Hereford breed at the age of 12 months.  
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Picture 11 – Graphic estimate of statistical significance of phenotype effects of diplotype № 20 bGHR-SspIFY-bIGF-1-SnaBIAA in relation to live weight index of Hereford breed at the age of 12 months 

Annex G, table G.18 contains non-parametric characteristics of studied group of animals of Hereford breed in relation to live weight index at the age of 24 months.
As it is seen in Annex G, table G.20, median values of live weight for different groups fluctuate from 423 kg in group with diplotype №20, bGHR-SspIFY-bIGF-1-SnaBIAA, to 432 kg in group with №12, 15, 18 and 27 diplotypes, while median value of overall population amounts to 427kg.     

In the result of graphic evaluation with the use of method of confidence ranges, it was defined that only in case of № 20 bGHR-SspIFY-bIGF-1-SnaBIAA diplotype, there is a drop out of confidence range for median from borders of CR of 95% of median for overall population (picture 12). 

In picture 11, it is evident that № 20 bGHR-SspIFY-bIGF-1-SnaBIAA diplotype is characterized by significant reductive phenotype effect on live weight index at the age of 12 months.  Confidence range borders of median of group with said diplotype are in a range from 285 kg to 294 kg and exceed confidence range of median of 296 – 297 kg selection group in relation to this index. This indicates that № 20 bGHR-SspIFY-bIGF-1-SnaBIAA diplotype may be recommended as genetic marker for reduced live weight in animals of Hereford breed at the age of 12 months.  

In picture 12, it is evident that confidence range borders of median of group with № 20 bGHR-SspIFY-bIGF-1-SnaBIAA diplotype are in a range from 420 to 425 and exceed confidence range of median of 425-430 selection group in relation to this index. This indicates that № 20 bGHR-SspIFY-bIGF-1-SnaBIAA diplotype may be recommended as a genetic marker for increased bone index in animals of Hereford breed at the age of 24 months.   
Analysis of indexes of meat productivity (growth rates and body indexes) of bouvine cattle with different bGH and bGHR, bIGF-1 in terms of genes, has allowed to separate the following genetic markers of meat productivity for Aberdeen Angus breed. Results of inclusion of marker genotypes and pair combinations in selection programmes depends on initial rate of genotype in population to some degree.
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Picture 12 – Graphic estimate of statistical significance of phenotype effects of diplotype № 20 bGHR-SspIFY-bIGF-1-SnaBIAA in relation to live weight index of Hereford breed at the age of 24 months 

The results of comparison of observed rates of genotypes in relation to bGH-AluI polymorphism compared to theoretically anticipaded results in accordance with Hardy-Weinberg’s law. In table 14, there are values of fraction of genotype, both observed and expected in accordance with Hardy-Weinberg’s law.
Table 14 – Distribution of bGH polymorph gene genotype rates in selections of Aberdeen Angus and Hereford breeds 

	Breed
	Aberdeen Angus (n= 192)
	Hereford (n= 198)

	Genotype
	observed % of occurrence in population
	expected % of occurrence in population
	observed % of occurrence in population
	expected % of occurrence in population

	1
	2
	3
	4
	5

	bGH-AluILL
	29,2
	26,6
	54,04
	46,73

	bGH-AluILV
	44,3
	50,0
	28,79
	43,22

	bGH-AluIVV
	26,5
	23,4
	17,17
	10,05

	bGHR-SspIFF
	73,4
	72,3
	36,50
	38,81

	bGHR-SspIFY
	23,2
	25,4
	51,50
	46,77

	bGHR-SspIYY
	3,4
	2,3
	12,00
	14,43

	bIGF-1-SnaBIАА
	29,07
	27,91
	12,12
	15,58

	bIGF-1-SnaBIАВ
	47,67
	50,00
	54,55
	47,74

	bIGF-1-SnaBIВВ
	23,26
	22,09
	33,33
	36,68


The data depicted in the table allow to account for genotype occurrence rate in poplation and to assess prospects of inclusion of marker genotypes and diplotypes in selection programmes. Evidently, low rate of occurrence of genotype requires more time and material expenses for obtaining a desired outcome of selection.
In the course of the research it was defined that genotype may be included into selection programmes as genetic marker of reduced index of mass in animals of Aberdeen Angus breed at the age of 18 months. In this case, selection must be focused on reduction of animals of such genotype in overall population. Considering that fact that the percent of observed occurrence rate for this genotype in population is smaller that anticipated in accordance with Hardy-Weinberg’s law (44.3 and 50.0% respectively), it is possible to suggest that its rate is already influenced by natural selection. However, further facilitation of this influence may produce certain results.

bGHR-SspIYY genotype may be used in MAS-selection of bouvine cattle of Hereford cattle as marker of increased live weight at the age of 24 months. In the cours of selection activities is may be recommended to increase rate of this genotype in population. Moreover, the percent of observed occurrence of this genotype amounts to 12, while anticipated value is 14.43 percent.

Study of pair combinations of polymorph genes of somatotrophine cascade bGHR (growth hormone receptor), bIGF-1 (insulinoid growth factor 1) and bGH (somatotrophin), has defined the following marker diplotypes associated with indexes of meat productivity, which allows to conduct complex evaluation of genetic potential of animals during early stages of their development. Rates of occurrence of marking diplotypes in populations of bouvine cattle of Aberdeen Angus and Hereford breeds are listed in table 15. In the same table, relative rates of structure-forming genotypes are listed for the purpose of comparability.
Table 15 – Distribution of bGH polymorph gene genotype rates in selections of Aberdeen Angus and Hereford breeds  
	№ 
	Diplotype structure
	Effect
	Index
	Age month
	% of diplotype
	% of genotype 1
	% of genotype 2

	1
	2
	3
	4
	5
	6
	7
	8

	Aberdeen Angus

	№ 3
	bGH-AluILL-bIGF-1-SnaBIBB
	increase
	bone
	12
	165,6
	29,2
	23,26

	№ 11
	bGH-AluILV-bGHR-SspIFY
	decrease
	mass
	18
	10,86
	44,3
	23,2

	№ 15
	bGH-AluIVV-bIGF-1-SnaBIBB
	increase
	live weight
	24
	8,15
	26,5
	23,26

	№ 25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	decrease
	compactness
	24
	17,93
	73,4
	23,26

	№ 1
	bGH-AluILL-bIGF-1-SnaBIAA
	increase
	compactness
	24
	5,97
	29,2
	29,07

	Hereford

	№ 20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	decrease
	live weight
	12, 24
	6
	51,50
	15,58


In Aberdeen Angus breed at the age of 18 months, dipoltype № 11 bGH-AluILV-bGHR-SspIFY is marker of reduced mass index. Its rate of occurrence in population is rather high and amounts to 10.86%, while occurrence rates of structure-forming bGH-AluILV and bGHR-SspIFY genotypes amounts to 44.3% and 23.2% respectively. Reduction of occurrence rate of specimen with such diplotype may lead to increase in mass index in overall population. 
At the age of 24 months f Aberdeen Angus breed, diplotype № 15 bGH-AluIVV-bIGF-1-SnaBIBB acts as genetic marker of increased live weight. Its occurrence rate in population in not high and amounts to 8.15%, while occurrence rates of bGH-AluIVV and bIGF-1-SnaBIBB sturucture-forming genotypes amount to 26,5% and 23,26% respectively. Therefore, it is possible to increase rate of occurrence of marker diplotype animals in the course of selection activities, thus increasing general level of live weight index of animals at the age of 24 months.
№ 25 bGHR-SspIFF-bIGF-1-SnaBIBB diplotype is a marker of reduced index of compactness in animals of Aberdeen Angus breed at the age of 24 months. Its rate of occurrence in population is rather high and amounts to 17.93%, while occurrence rates of bGHR-SspIFF and bIGF-1-SnaBIBB sturucture-forming genotypes amount to 73.4% and 23.26% respectively. 

At the age of 24 months of Aberdeen Angus breed, diplotype № 1 bGH-AluILL-bIGF-1-SnaBIAA serves as genetic marker of increased compactness indes. Its occurrence rate in population is rather low and amounts to 5,97%, while occurrence rates of bGH-AluILL and bIGF-1-SnaBIAA sturucture-forming genotypes amount to 29,2% and 29,07% respectively. For the purpose of evaluation of economic efficiency of inclusion of these diplotypes, it is necessary to assess additional economic parameters of breeding.
Analysis of productivity of Hereford breed cattle with different pair combinations of polymorph genes of somatotrophine cascade has indicated that № 20 bGHR-SspIFY-bIGF-1-SnaBIAA diplotype is a genetic marker of reduced live weight at the ages of 12 and 24 months. Its occurrence rate in population is rather low and amounts to 6%, while occurrence rates of bGHR-SspIFY and bIGF-1-SnaBIAA sturucture-forming genotypes amount to 51.50% and 15.58% respectively. For the purpose of evaluation of economic efficiency of inclusion of these diplotypes, it is necessary to assess additional economic parameters of breeding.
CONCLUSION

2018-2020 research on the study of complex genetic marking of meat productivity in cattle of the Hereford and Angus breeds of Kazakhstan breeding for genes that regulate growth rates lead to the following conclusions:

- it was found that according to the bGH-AluI, bGHR-SspI and bIGF-1-SnaBI polymorphisms, the nature of the distribution of genotype rates of the studied polymorphisms coincides in the main and control groups of cattle of both breeds, which testifies in favor of the representativeness of the studied samples relative to other Kazakhstani populations of cattle of the Hereford and Angus breeds and the applicability of our research results to them;
- the relative rates of the bGH-AluIL and bGH- AluIV alleles of the bGH-AluI polymorphism in the Angus breed are 0.513 to 0.487, in the Hereford breed is 0.684 to 0.316. Thus, in both breeds, the bGH- AluIL allele is the most common; the bGHR- SspIF allele is the most common allele for the bGHR-SspI polymorphism, and this tendency is typical for both breeds, however, the relative allele rates are different in Angus and Herefords. The ratio of the relative rates of the bGHR-SspIF and bGHR-SspIY alleles is 0.850 to 0.150 in the Angus breed, while it is 0.623 to 0.378 in the Hereford breed, the opposite ratio of the relative allele rates is observed according to the bIGF-1-SnaBI polymorphism. For example, the bIGF-1-SnaBIA allele is more common in Angus. The rate of the Hereford breed is 0.394 ± 0.002 and is less common than the bIGF-1-SnaBIB allele. This observation may support the pressure of artificial selection in one of the breeds for a certain allele.

- analysis of the nature of the distribution of the relative rates of allelic variants of polymorphic genes of the somatotropin cascade showed that the breeds significantly differ from each other for all three polymorphisms. This indicates the considerable remoteness of the breeds;

- analysis of the observed distribution of genotype rates in relation to theoretically expected was revealed a significant deviation in the population of the Hereford breed for the bGH-AluI and bIGF-1-SnaBI polymorphisms according to the Hardy–Weinberg principle. There is a significant increase in the observed heterozygosity compared to that expected by the Hardy–Weinberg principle for the bIGF-1-SnaBI polymorphism. On the contrary, for the bIGF-1-SnaBI polymorphism, the decrease in heterozygosity is observed in favor of an increase in the rates of homozygous genotypes bIGF-1-SnaBIAA and bIGF-1-SnaBIBB. Such bias in heterozygosity in a population shows of the possible pressure of artificial selection towards such genotypes and suggests their relationship with economic character;

- the Aberdeen -Angus breed with the bGH-AluILV genotype are characterized by a lower massiveness index at the age of 18 months, and at the age of 24 months by a lower bone index compared to their herdmates with the bGH-AluILL and bGH-AluIVV genotypes;

- the Aberdeen -Angus breed with the bGH-AluIVV genotype, at the age of 24 months, are characterized by an increased live weight compared to their herdmates with the bGH-AluILL and bGH-AluILV genotypes;

- the Hereford breed with the bGH-AluIVV genotype has a reduced bone index at the age of 18 months;

- for the bGHR-SspI polymorphism, it was found that Hereford breed with the bGHR-SspIYY genotype are characterized by increased live weight compared to the bGHR-SspIFF and bGHR-SspIFY genotypes;

 - comparison of the nonparametric characteristics of the Aberdeen- Angus breed with the bGH-AluILV genotype with the characteristics of the general sample of Aberdeen Angus cattle revealed that the sample does not overlap with the confidence interval of the median in the group with the bGH-AluILV genotype. This evidences in favor of a significant difference between the groups with the bGH-AluILV genotype from the general sample. Thus, the bGH-AluILV genotype can be included in breeding programs as a genetic marker of reduced mass in the Aberdeen -Angus breed at the age of 18 months. In this case, selection should be focused on reducing the number of animals with this genotype; 

- as a result of the assessment of heterogeneous groups of the Hereford breed with the bGHR-SspIFF, bGHR-SspIFY and bGHR-SspIYY genotypes relative to the total sample according to live weight at 24 months, it was found that animals with the bGHR-SspIYY genotype are characterized by a higher live weight in relation to the total sample. So, if the median of the trait of the live weight of the total sample ranges from 425 to 430 kg, then in the group of animals with the bGHR-SspIYY genotype this range is 430-434 kg. The absence of overlapping of the 95% confidence intervals for the medians indicates that this group of animals is statistically significantly different from the sample as a whole. Thus, it can be concluded that the bGHR-SspIYY genotype can be used in MAS -breeding of Hereford cattle, as a marker of increased live weight at the age of 24 months;

- the live weight of animals with the bGH-AluIVV-bIGF-1-SnaBIBB diplotype at the age of 24 months exceeds the live weight of the Aberdeen- Angus breed standard by 45 kg (12%), and of the total sample by 12.52 kg (3%). The сompactness index of animals with the bGH-AluILL-bIGF-1-SnaBIAA diplotype is 2.93% higher than the total sample. The average value of the massiveness index of animals with the bGH-AluILV-bGHR-SspIFY diplotype at 18 months is 3.98% lower than the total sample. Animals with the bGHR-SspIFF-bIGF-1-SnaBIBB diplotype at the age of 24 months, the сompactness index is 3.74% lower than the total sample. Thus, the bGH-AluIVV-bIGF-1-SnaBIBB and bGH-AluILL-bIGF-1-SnaBIAA diplotypes can be considered genetic markers of increased meat productivity, while the bGH-AluILV-bGHR-SspIFY and bGHR-SFBsp1BB reduced meat productivity. The selection of animals with diplotypes that increase meat productivity will shorten the investment period and increase the profitability of agricultural production. It is recommended to keep the number of animals with the bGH-AluIVV-bIGF-1-SnaBIBB and bGH-AluILL-bIGF-1-SnaBIAA diplotypes for breeding activities;

- analysis of the productivity of the Hereford breed with various paired combinations of polymorphic genes of the somatotropin cascade established that diplotype no. 20 bGHR-SspIFY-bIGF-1-SnaBIAA is a genetic marker of reduced live weight at the age of 12 and 24 months. Its rate in the population is rather low and amounts to 6%, while the rates of the structure-forming bGHR-SspIFY and bIGF-1-SnaBIAA genotypes are 51.50% and 15.58%. Assessment of additional economic parameters of breeding is required for assessing the economic efficiency of the inclusion of these diplotypes.
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Abstrae| Animal bieedingis the main sgislturd brsnch i the Repiblic of Kazakhstan, which s fcing important
sk ke providing fod for th populston snd raw materialefo the consumer industry. Fo this purpose, notcnly
the conditionscfaiml feding i the technclogy of er preparation st 1 be improved,but sl new promising
methods of incrssing armls producviy e 1 be devloped and introduced, nd brought into confrmity with
he sequirements tht nlve new ypes of snmale, the physclogy of hich & determined by higher productviny snd
aisprabliny o the inense conditons of he environment and exploittion. Todsy’s DNA technologie llow speding
up the te of breeding and redusing the fnsncisl costs in coure of lasic animl breading, MAS-bresding selies
on the information shot phenorypic manifestations of slele of the genes that i responsible fr quanintive it
{candidste genes) and allows sseseing the generi porential of il produciviy i the eadly stges of posmaril
evelopment. Th genes in the somtomopin esscade sre polymorphis; & wide range of lkles hs been dentified in
Sante, which e of nterestfox MAS biecing s genete markers o economisaly sefl ais, Since Herefod carte
€ Gurkenly being masively puschised within the Limits of irge-ssale goveimiment programs, it s important 1o sty
he sesociion ofthe llles of the gens in the somatorroin cescade with the aitsof meat poduciviy in the carle
of this reed.

Keywords | Plymorphism, Mess produciviy, Herefo, Bresding, Genes ofthe somstormopin csscade.
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INTRODUCTION bty Hereford mesthas good ase and cooking qliis:
s e juey higheealori du 1o s naroral ity o
i 2o i e e ok v o e prsne s

e present in 13 regions of Kazakhstan (1Eretord

Beed,n.d). The Herelord breed i vry widespread, e is:
tred in the United Stats, Canads, Australiz, Europe, and
e CIS countie. Herefords hat valusble qualiies: st
cconomic snd physilogiedl mariity, good reproducive

In the Republic of Kazakhstan, Herelod carie are
tring intensvdy mprochced, thercfoe, studying he.
‘matorpin cssadelldes sosarions with it ofmeat
producviy is an urgen tsck B the sgrculmral secto.
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“The formation of indicators of sexal dimorphismon the biologicl characeristics of shecp is
influsnced by the meshanisims of natual and ariiial selecton. In this regard, dimorphism in the
parameters of sexcal characeristiespersists uni the regirements fr the selecton of animals of cach
Sex are idemifed. f females incxease the level of sketion parameters on he signs of animals,then in
he fture differences of sexal dimorphism gradually approsch. Sexcal dimorphism is considered one
of th many meshanisms of the svolutionary process, not just the way o reprodction. In terms af he
Siz of the boiesof lambs thers was  low rate of sexual dimorphis: had wiappers 0,104 em. [n
e body parameters,th at of sexual dimerphism was moderate.
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Auoras

HEnomaoeame WACHTHIINN TEHOB, KONTPOPYIOWIY. KOSESTIHNLS. NPIHISH,
TS KK MACHIR WPOTUBIOCTL, POCT i DIHBTHC KUNCTHLX NOWGWIOT AONGITS
CymecTayou Ha CeroaMRIN AN, NETON SEKuM NBOTIL. OOSO BIAHOE NECTO TR
iy yacaaczes nomiopiusey JHK 5 renes TPACULIGNLSX GAKTopos. B opramIE
EWBOTHL TRUCKPUIIN 108, YYACTEYIOUUIX B TPOUGCCIX POSTA 1t PEBITH KUBOTIOFO.
ocyuccTa mor res AGHR i IGF. KOropise MO0 PACENETPHBIT § KESGETSS FEH0B-RUANAITOR
xaficToenno N NpiNAKos Kuporwis B aamiol paSore mpeacTasea sactora
sepensevoem renorinos renon u aweaci PGHR 1 IGF-] 5 malopke noroom Kpymora
poraroro cxora acpn-auryeeKof NOpOA KBXCTANCKH SEACKI.

Uscrora serpesassiocTn rewomnos y aepaum-arycesoi nopozis KPC cosrauaa 73,4%
mn BGHRSI™, 232% aam AGHR-SSE? u 34% am AGHRSsI”, sro mpacrscen
CoomaererayeT GRUBENONY PISTPEIEIGNN SACTOT FEHOTNGS. PSP OTHOCHTEILIST
sacror Ssplnoumopiunex wiacaeit rena AGHR acramia 0850 A HGHR-SpE 1 010 ane
bGHRSsl

e sacror renorunon naopduoro rena HIGF. | cocramizod§ 9% 2 BIGF-
1-SnaBL4, 4798% 22 BIGF-1-SnaBlé® n 23,12% a7a bIGF-1-SnaBl®, so Taxse.
ORTIENONY PIEHPEASIIK SACTOT FeOTHIGR, KUK 1 B Cayias ¢ namNOppION HGHR-Sspl.
Pucnpereacnne orcciTeau sacror SmaBlnonophui axiexi rewa HGF-1 5 o
AT 10O 6NN 3CE KEMETANCKOH RN COCTAR0 0,829 238 HIGF- -SraBE 1.
0471 238 BIGF-1-SraB".

T TR S S —
[ ————

Bacacune. H coroususnuil A PISHITIE ENBOTHOROASTER BOBSEN MIDE B IS0, H 5
PecnyGance Kasxcran, 5 SACTHOCTH, HSBGRNO 663 HCHOTAORIINE SORPENEHIX NETOROD
TR 1 MRy PO Gazor. (13T BIEIPEAIE NOIEKRPHO-EHETIEEKI ACTOA08
SO0 NPUTIKY  KBOTIGOTICN NPEPHETI ABCTCR AkTYILNGH  SAASCH.
BUIpeIe  MORKIRPIO-TONETINCCI  MCTOT08 B SEXKUNONIO WPAKTNRY A0 PR
peinecrs nepea Az NerozaH ceae 1]
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un qusicmiin uskgamsl axeye myrsissiK ol 1apa uanswda cousmomponu (bGH) scy
‘pucHsmy Do (BGHA), icyrun mopiad ocy Gaxmopsi- (BIGF-1) 28sepisiy roruuopduas
aspmmey Goni. 3opmmeynep xepcamkendel scy. sopuowsiin 2ewdeal BGH-ALI anrer, sty
DpucHuen pousmope 284deal DGHR-SSOF arioni xews wscyrun mepiadl scy axmopst
siicdeal BIGF-1-Snal aunen axaye ol xapa warsOa Sace Boramuduirow Kepcemmi. More
Lopbmei codamomponus (XGH), sy 20puoAKA peusrmcprapu (BGHR). Uncyrin mepidl ocy
aemopu-1 (0IGF-1) 284080] 26HOMUIT DI AUITE] S8/ Xk XapOuU-BaHGars ansted CaTKBC
meopusoK xyminemis 2eKomurepdix xuinimepi Gany colieCTiai Garanay xypasindl 6cy 20po-
Faike 8is08a1 bCH-AILE S SHGMUT, S0y 0014wl PoUGTTOR LN 28110851 BELR-S31 o
rovs ucyrun mepiadi ecy GanmopinT senda bIGF-1-SnaBRe Ssomuni aeyc b Kaps Hari08
Gaca Garamuiniuir xepoamindi, BIGF-1-SnaBl nonuucpcuaui GoDHLA saomuTmepdH nony-
usbar mapanyu Xapdu - BRGepa 32na CaXSE MEOPUTLK PO KYTIRaeHHSA STTaPTAT
aysmioaaton. Aman aimeasa, nonyrauuss bIGF-1-SnaBIAA DuocauaomarapuLH CaKInS: 3CH
oyl Gadsanad (XapOu-EaiiGens Sva GomMLA MeOpUAT mipesica AymiTses 27,75 Kapcel
28.9%) 5un Gaxenay bIGF-1-S0aBIA sowomunii acuin MUNLION XaHyaPTPOIN mackiandaybie
7803 rUBIp Maday FmelbinbNTapN 530 KaYNIICTINFH LoHNEO.
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B COOTBTCTSHN C BLI30BAVH COBDEMEHHOCTH 115 HHTEHCHBHOTO
passimis wcwoli oTpacti Kazaxcrana sapsly ¢ 3akynoii amuToro
Oron0BLA BHICOKOMPOTYKTHBHEIX MOPOT BOIPACTACT MOTPEGHOCTS
B paspaGOTe # OBTATCHMN COBPEMEHHEINI METOTAMH CCTEXIMK,
no3onsiomm GHCTPO # SphexTHBHO HA OCHOBE 3aKyMAENOrO
roronosss copampoBATS BHICOKOMPOTYKTHBHOE CTAZ0 CoOCTBEHHON
cenexuun, azanTuposansoe k MecTHOMY HHbeKUMOHHOMY (BORY,
KIMATY, YCT0BIAM COTEPAGHIL, KOPAIEHIS H PAIBETEHHS.
VssecTso, uto ropos pocta (GH) ~ coMaToTpomIH SBIETCS
BaHel i PEryIATOPOM POCTA ¥ MAEKOMHTANO WX . CHETE3
comaToTpomMEa # peanisaA €0 BUIHOTOTHIECKHX SppexTOn
npenctannset coGoli uens nocnexoBaTEnHEX B3AMMOTEHCTaH
Genox ~ pettentop (comaToTpomsossili Kackan). Bassig 3eeHsANK
7ot uenw sansoTes peuentop ropuoka pocta (BGHR), nepeaoui
ryMOpansHsil CHPHAT COMATOTPOMHEA K KIETKAM-MHIIEHAM K
wscynusononoGusit daxtop pocta-1 (BIGF-1), sanycxawomuii
BHYTPHKTCTOUEIE OTaeTs! Ha B03elicTaite covaToTpomHa [1].
TeHSICOMATOTDOMIHOBOTD KACKATA TOTAMOPHSL, Y KpYTHOTOPOTATOrO.
cxora srisenes wpoxi KAGOp i aNTeTel, MPEICTABAKOII HETEpEC
| 15 MAS-cenexunn B KatecTae TeHETHHECKIEX MAPKEPOB Xo3icTaCHHO
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ONTHMM3AIS METOAUKH MUP-IUIP® LIS JETEKININ NOTHMOPOHIMOB.
TEHOB FOPMOHA POCTA H PELENTOPA TOPMOHA POCTA

Anmorauns

Metox nomepasHoR LEmHofi PESKLIL © AIATIION AT PECTPHIAIOMNKX dparueios
UPIUIPG) | oSKOMET  yeTAiMMSTL | reHoTAIS  NOTINOPIUE _TEHOB-KANLATON
onsTnCHRO-TIOTEMIN MISHIKOB CCTLCKONOCTRCHHSE XHBOTHB, B TON HHCIE I Y KPYTHOFD
oraroro exora. Hemoasayn weroa LIP-TIPQ, BOSMOKIO Ha PRI STATEX PABITIA ONDEAETATS
eaykTABIocT KpymHoro. poraroro ckora (KPC), W ocHoMBIAC 1A 3roil tbopaIl,
CICCTATL GEAEKIONIE NCPOTpIATIA B HHBOTHOBOICCKIX XoSaeTRax. Kax CIEACTONE,
eI MOy IAPION UATHOETIKH pOAYKTHRHOCTH KPC NPHBGICT K CHIGKCINO SATpaT 1
AcPAING 1 KOMIEHHE AUBGTIX, T0 OBHCHT PEITISTBHOCTS MPOITIOICTE.

eauio nacronuei paorss Amaanace. ommunaues TLP-TJIPO anenina a7 Acrexiunn
onynconuanix 5w (SNP) 1t NAHTUIKALVN AVIETLHAX BAPHANTOB FEHOB TOPNOTA POcTa
(GH) . peuemopa ropuona pocra (bGHR). Mpovesenwe IUIP®-awana _nossomno
Scwmupnunporan, revomna W avienn renos bGH w bGHR; 310 rosopur o 1ow. o
pORINNL HaMH MCTOWIKD pOKTHBA €6 MOKNO TIPUNCHETL U YETAHORICHNA
excmunon o nasiopiiay bGH-Alul u bGHR-Sspl.

Knioueane crosas cen copwon pocma (bGH), 2en wicymmonodoBnozo haxmopa pocma-1
VBIGF-1), mosuopgpuss. v, enomun

Boeaenme. B 10 spews, Kak TPAUMMOIA CETEKIUR AN NOTYNCHIR KUBOTHSI
csaTe e TIIAKANH TOTISYCTER SN RHOTHIA, NAPKEP-CONYTCTESIONAR CETEKLI
Cocricr MAGOPNAIIIO O MADKEPHAX TOUKIX. [CHOTHRA, CODQIMUX G YNACTKIN  renows,
SO 33 PUITHE KOTHMECTEHINEX TPIEHAKOR, © A8HHMNH 06 WX PEATIAILII 8 derorime.
Flonx FEHETIHECKI NGPKEPOB LIPOKO. BEIETES PO OAHORYKICOTINLX TOTINOPHIENOD
o wyrauu, OGYCTOMTENIX. BNAACIEN, AOGIRKON WA SSNEHOR OIOTO IKICOTIAE.
apkepic SNP, pacnoioseiie o MPEICISX Fell-KINIAITS, NOTYT OKIMBATS pasnii
Seomieiccint AEKT B IABICHNOCTIA 0T JOKLIISALI Y XIPIKTEDS YT

"MyTatn, PUBGALIE X BOSHNKIOREINO AUIEACH FEHOD, YWACTRYIOWU B (GopMHpORSIIL
TR MPIBNAKOR, HCTOTIAYIOTCR 1A NOACKS PANMX. ACCOWAIUIL ¢ MPIONAKANH
O KTHMIOCTH CEbCRONOTSHETBINL AUBOTHE.

Vinecrio, 47O TOPNOM POCT HGPAAY © ADYFINIE YHACTHHKANH COMRTOTPOTIIOROTO KAGKATA
ycKacT B hcek KAETKEX OPTAINN CePI NETABOTHESKIN. APOUECEDS OTECHRIOUIIX 3 POGT 1
e (116], PAGOT! CONSTOTPOMIIOROTO KICKAIA MPEACTRTACT GO0 GHETENY CAOIAX
o OReHCTRM <GEOK-ELETTO», ACTEYIOUU B PETY A1 POCTOBEIN HPOLICCCOB OpralIsNe.

st
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idsp: ljournal-08-2020-15

Aunorauns

Lemio nameii paSorss GHI0 NPOBECTH  MEXTIOOMAIE AT recTIIECKo
Tpyxryps 1o resaw ropwona pocta (5GH) u mrcymmHON0A0GHOro (axtopa pocta-1 (BIGF-
1) xpymioro poratoro ckora, passozuworo wa Teppuropun Pecmybmixn Kasaxcran
Tenornms mwsormsx Gt onpexenens meronom MLIP-IUIPD, ans  oopadors
OTYNCHHMX ESYISTATOB GMAH MCTOTHSOBIHM METOS TCHETHKO-CTATHCTHYCCKOTO
anamna. Onpeaencn wactorss antencii u renoruno renon bGH u BIGF-I y uersipex.
nopox kpymworo poratoro cxora, passommvoro s Kasaxcrame (adepan-amrye,
repedopicxoii, ronurTHCKOfi 1 cpHO-TiecTpof). Bo BCEX HECACAYEMBIX NOMYIAATX 10
‘nomniopdswy rena ropwora poeta npeoGnazan annens bGE-AIIL, Yacrors: annens bGH-
Al napsponan o1 0513 70 0801, resorunon 6GH-ANI: — or 20.20% 10 64.06%.
BGH-AII™ — ot 28,79% 10 44,30%. Maxcumansias uactora bGH-AIE" axieas u bGH-
AR renoruna ormesena y ronumuneoit nopos (0,801 n 64.06%). Tlo nommsiopdussry
BIGF-1-SnaBI y mpecramTenci mopon aGepum-amryc W rommmwckas  Gonee
pacnpocrpanermin Guun aniens bIGF-1-SnaBI* (0.529 1 0,598). ¥ repedpopackoit nopoxst
ero uacrora cocrasina 0,394, y uepHo-nectpoii ~ 0,353. Y GorsumHCTB HCCTCAYCMBIX
n0pox HawGonee HacTo nerpesancs renomun BIGF-1-SaBI® (47,67-54,55%), ucxmouerne
COCTABILIA EHO-TICCTPaX 1OPOA, TAE HaHGOICe PACHPOCTPAHCHS KHBOTHHC C FEHOTHIION
BIGF-1-SnaBIP® (46,16%). /I OTIeAbHbX PN Ght0 NOKISAHO AOCTOBCPHOE OTTHHE
HAGTIOTAENOTO. PACTPENCIEHHS [EHOTHION OT OAIAACMOTO, B OCHOBHOM B CTOpOHY
crkens rerepowrorHoCTH.

Katouenbie caona: kpynuuii poramwit cxor, res ropuon pocra (5GH), ren
Hcynmtonoa0GHOro daxropa pocra-1 (AIGF-1).

Abstract
‘The aim of our work was to carry out an interbreed analysis of the genetic structure for
the genes of growth hormone (bGH) and insulin-like growth factor-1 (bIGE-1) of cattle bred
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PE3IOME

B 7O/l CTATHE IPHBEZCHH MPOAYKTHBHAIE  GHOOTHIECKHE OCOBCHHOCTH MACOCATBHEX
Kypasousix osen, supanmsacnsix s TOO «Aapy 1a reppuropis I0ro-Bocrounoro Kasaxcrana. B
XO3iCTBE BHPALIMBACTCA NOPOTH OBEIL MACO-CATHHORO HANDABIICHIS €UTBGAICKHE W THCCAPCKHE
OBUBI M HX TOMECHHIE OB JUTA HCCIEAOBAHNS OBLSI GBLIH PAYICNEHS! KA 3 IDYNNI M NOAYUEHS!
[PESYILTATH 110 MOKASATE M AWBOJi MACCH, HKCTEPBEPA H MACHAS NPOAYKTHBHOCTS OT POAJICHIS 210
18 wecsues. Bo BpeNs HOCIEAOBAHHS STHATA IOMeCEH, IONYHEHHELX 1 ¢HTLGACBCKOH 1 THCCapCKOli
HOpOS, GHUIM MOTYUEHN GOllee KDYMHBIMM M NDEBHUIAET CHOMX CHEPCTHHKOB SIMILOACBCKOH 1
IHCCapeKolt IOpOIS 110 MPOAYKTHBHOCTH.

KPpoe 1010, Gb1a H3yUeHa MACHAS IDOYKTHBHOCTS €WIBGAEBCKOM, THCCApCKOH IOPOTS! 1
WX moweceli, u Ghua yCranomnena SGEKTHBHOCTS peaTHsAIN ATHAT KA MACo 4-4.5 Mecsues, a
Tacke sdbexTHBHOCTS MpONIBOACTBEHHON TUOPWIHAWIN B mpoWsB0ACTBE ArHAT. C NETsIO
NOBHLEHHA  OKOHOMMMCCKO  SGEKTHBHOCTH  XoMHCTBA  UEECOOGPAIHO  NPOMSBOTHTS
BHICOKOKUECTBEHHYI0 GAPAHHHY C HEGONBUIMMM 3ATPATANI H DEATHIOBBATS THODHIS B AHBOM
Bece 35,4 m 42,5 Kr b Bospacte 4-4, 5 Mecsuies Wi b Bo3pacTe |8 MecsEn D AOCTIDKEHIH AHBOH
Macest 50,6 1 69,6 xr

RESUME

‘This article presents the productive and biological characteristics of meat-fat tail fat sheep
raised in Azhar LLP in the teritory of South-East Kazakhstan. The farm breeds sheep meat of the
‘meat-oil direction Edilbay and Gissar sheep and their cross-breed sheep. For the study, the sheep were
divided into 3 groups and the results were obtained on indicators of live weight, exterior and meat
productivity from birth to 13 months. During the study, the lambs obtained from the Edilbaev and
Hissar breeds were larger and exceeded their peers from the Edilbaev and Hissar breed in productivity

Tn addition, the meat productivity of the Edilbayev and Hissar breeds and their crosses was
studied, and the effectiveness of the sale of lambs for meat 4-4.5 months, a5 well as the efficiency of
production hybridization in the production of lambs, was established. In order to increase the
economic efficiency of the economy, it is advisable to produce high-quality mutton at low cost and to
realize hybrids in live weight of 354 and 425 ke at the age of 4-4, 5 months or at the age of 1§
‘months when reaching live weight of 50.6 and 69, 6 kg

VJIK 577211636223 1
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Ammorauns

JUis nOBHILEHNS TPOAYKTHBHOCTH CETBCKOXOMHCTBEHHEIX AMBOTHLIX, HADAZY C TAKMMM
MEPONHATHNH, KK KOPMICHHE, YCIIOBIS COTCPAAHIS, HEMATOBIKHOE THAUCHHE HMECT PAsPABOTKA
EKTHBHLIX METOI0B CCTEKIH, B TOM SHCAE M MADKEDHOH CETCKIMMH, KOTODAS MMECT PRI
NpEHMYLIECTS epen TPATHIIONNOF, GIAT0MaDs  BOSMOKHOCTH NPOBOITS OUCHKY TEHETHIECKOTO
NOTEHINATA AMBOTHOTO B DAHHEM BOIACTE M HESBHCHMO OT nona. CENEKIA MO reHOTHIY
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For this, in the farm, according to the method of pairs of analogues, 2 groups of cows were formed.
control and experimental, 10 animals each As a result of the studies, the following data were
obtained: when using the feed additive “Via San 4", the milk productivity of cows in the experimental
group increased by 1% than in the control group. At the same time, there was a decrease in the
proteinity and fat content of milk by 0.17%, and 0.13%, respectively. In accordance with the results of
the research, it is proposed fo use the feed mixfure “Via San 4" in order to increase the milk
productivity of cows of the dairy farm.
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ero (eHOTHIMYECKOM NPOABICHHH. Pa3BHTHE MOJEKYISPHOH TEHETHKH MO3BOJSET
MPOBOAMTH AHATH3 HEMOCPEACTBEHHO HYKICOTHAHOH nocnenosarensHoctn JTHK. [1]
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roc.peructpamuu 0118PK00396).
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ANNEX C
Order of adoption of PhD dissertation topic, which is carried out within the framework of the project 
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ANNEX D
Certificates of participation in seminars
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ANNEX E
Scientific Committee Decree
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4. TBIHIAJIABIL: Foubiv sxeminmeri npopekrop O.C. Illomminin Kasakeran
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ANNEX F
Work plan

Appendix 1.2

To the Agreement №__ dated _______2018  

grant funding

TECHNICAL SPECIFICATIONS AND

WORK PLAN

Under the agreement No. 302 dated March 29, 2018

1 NAME OF THE CONTRACTOR:

NJSC " Zhangir Khan West Kazakhstan Agrarian - technical University"

1.1 By priority: Sustainable development of the agro-industrial complex and the safety of agricultural products.

1.2 By sub-priority: Development of intensive livestock production.

1.3 On the project topic: No. AP05131312 "Comprehensive genetic marking of meat productivity in cattle of the Hereford and Angus breeds of Kazakhstan breeding for genes that regulate growth rates"

1.4 The total amount of the project is 29,147,440 (twenty-nine million one hundred forty-seven thousand four hundred and forty) tenge, including with a breakdown by years, for the work execution in accordance with paragraph 3: 

- for 2018 - in the amount of 10,000,000 (ten million) tenge;

- for 2019 - in the amount of 9,690,000 (nine million six hundred ninety thousand) tenge;

- for 2020 - in the amount of 9,457,440 (nine million four hundred fifty-seven thousand four hundred forty) tenge.

2 Characteristics of scientific and technical products by qualification characteristics and economic indicators 
2.1 Area of work: fundamental scientific research.

2.2 Scope: The obtained results will expand the theoretical and practical aspects of improving selection and breeding work in beef cattle breeding through the use of new methods for assessing the genetic potential of animals. The obtained information on the polymorphism of the somatotropin cascade genes will be introduced into the practice of domestic breeding farms.
2.3 Final outcome: 

- 2018: 1 article in a peer-reviewed foreign scientific publication with a non-zero impact factor, 2 articles in publications recommended by the Committee for Control of Education and Science of the Ministry of Education and Science of the Republic of Kazakhstan, 1 thesis in conference collections of the Republic of Kazakhstan;
- 2019: 1 article in a peer-reviewed foreign scientific publication with a non-zero impact factor, 2 articles in publications recommended by the Committee for Control in Education and Science of the Ministry of Education and Science of the Republic of Kazakhstan, 1 thesis in collections of international conferences of the Republic of Kazakhstan, 1 thesis in collections of international conferences, 1 book in a Kazakh publishing house;

- 2020: 1 article in a peer-reviewed foreign scientific publication with a non-zero impact factor, 2 articles in publications recommended by the Committee for Control in Education and Science of the Ministry of Education and Science of the Republic of Kazakhstan, 1 thesis in collections of international conferences of the Republic of Kazakhstan, participation in workshops, 1 book in a foreign publishing house.
2.4 Patentability: n.a.
2.5 Scientific and technical level (originality): due to the increase in demand for meat products, the current problem is the study of genetic information about the polymorphism of markers of candidate genes for traits of beef productivity in cattle. Modern DNA technologies, such as MAS (Marker Assisted selection), use information about the association of these polymorphic variants with quantitative economic character, such as meat, milk productivity, quality and quantity of products obtained: meat and milk. As a result of the research, it is planned to identify and recommend to breeders in the form of genetic test systems polymorphisms of genes of meat productivity associated with growth rates in cattle of the Angus and Hereford breeds of Kazakhstan selection.

2.6 The use of scientific and technical products is carried out: by the Contractor.

2.7 Type of use of the result of scientific and (or) scientific and technical activities: publications, books.
3. Name of work item, terms of its implementation and results

	Task code, stage
	Name of work under the Agreement and the main stages of its implementation 
	Period of execution
	Expected Result

	
	
	start
	end
	

	1
	Development of an experiment strategy and analysis of results
	January 2018 
	May 2018 
	an experiment strategy and analysis of the results will be developed

	1.1
	Selection of animals for research in breeding herds
	February 2018 
	May 2018
	Selection of animals for research in breeding herds will be carried out 

	1.2
	Formation of a working database
	May 2018
	May 2018
	A working database will be formed

	2
	Selection of biological material and DNA extraction
	April 2018 
	August 2018 
	Selection of biological material and DNA extraction will be carried out

	2.1
	Sampling of biological material from animals
	April 2018 
	August 2018 
	Sampling of biological material from animals will be carried out

	2.2
	DNA extraction and quality control
	April 2018 
	August 2018 
	DNA extraction from biological material will be carried out and DNA quality will be checked

	2.3
	Registration of DNA samples in the electronic database
	April 2018 
	August 2018 
	The selected DNA samples will be registered in the electronic database

	3
	Optimization of the PCR-RFLP technique for the determination of the studied polymorphisms
	August 2018 
	November 1, 2018
	Optimization of the PCR-RFLP technique will be carried out to determine the studied polymorphisms

	3.1
	Optimization of PCR-RFLP technique for bGH - AluI polymorphism
	August 2018 
	November 1, 2018
	Optimization of PCR-RFLP technique for bGH - AluI polymorphism will be carried out

	3.2
	Optimization of PCR-RFLP technique for bGHR-SspI polymorphism
	September 2018 
	November 1, 2018
	Optimization of PCR-RFLP technique for bGHR-SspI polymorphism will be carried out

	3.3
	Optimization of PCR-RFLP technique for bIGF-1-SnaBI polymorphism
	October 2018 
	November 1, 2018
	Optimization of PCR-RFLP technique for bIGF-1-SnaBI polymorphism will be carried out. 1 article will be published in a peer-reviewed foreign scientific publication with a non-zero impact factor, 1 article in a publication recommended by the Committee for Control in the Sphere of Education and Science of the Ministry of Education and Science of the Republic of Kazakhstan

	4
	Genotyping of animals for polymorphisms of the somatotropin cascade genes bGH - AluI (growth hormone), bGHR-SspI (growth hormone receptor) and bIGF-1-SnaBI (insulin-like growth factor 1)
	January 2019 
	June 2019 
	Genotyping of animals for polymorphisms of the somatotropin cascade genes bGH - AluI (growth hormone), bGHR-SspI (growth hormone receptor) and bIGF-1-SnaBI (insulin-like growth factor 1) will be carried out

	4.1
	Establishing the genotypes of the Hereford breed
	January 2019 
	March 2019 
	Genotypes of Hereford breed will be established

	4.2
	Establishing the genotypes of the Angus breed
	April 2019
	June 2019 
	Genotypes of Angus breed will be established

	5
	Analysis of the genetic structure of the studied groups of animals
	July 2019
	November 1, 2019
	Analysis of the genetic structure of the studied groups of animals will be carried out.

	5.1
	Analysis of the genetic structure of the breeding number of the Hereford breed
	July 2019
	July 2019
	Analysis of the genetic structure of the breeding number of the Hereford breed will be carried out 

	5.2
	Analysis of the genetic structure of the breeding number of the Anguss breed
	August 2019
	August 2019
	Analysis of the genetic structure of the selection number of the Angus breed will be carried out

	5.3
	
	September 2019 
	November 1, 2019
	Interbreed comparative analysis of the genetic structure of the selection number of the Anguss and Hereford breeds of Kazakhstan selection will be carried out. 1 article will be published in a peer-reviewed foreign scientific publication with a non-zero impact factor, 1 article in a publication recommended by the Committee for Control in Education and Science of the Ministry of Education and Science of the Republic of Kazakhstan, 1 thesis in the collection of an international conference of the Republic of Kazakhstan, 1 thesis in a collection of international conferences, 1 book in the Kazakh publishing house 

	6
	Analysis of the association of each individual polymorphism with the traits of meat productivity
	January 2020 
	June 2020 
	Analysis of the association of each individual polymorphism with traits of meat productivity will be carried out

	6.1
	Analysis of indicators of meat productivity in cattle with different genotypes by polymorphisms of bGH (growth hormone), bGHR (growth hormone receptor) and bIGF-1 (insulin-like growth factor 1) genes
	January 2020 
	march 2020
	Analysis of the indicators of meat productivity in cattle with different genotypes for the genes bGH (growth hormone), bGHR (growth hormone receptor) and bIGF-1 (insulin-like growth factor 1) will be carried out

	6.2
	Analysis of the nature of the influence of each polymorphism on meat productivity in Angus and Hereford breeds, determination of preferred and undesirable genotypes, statistically significantly associated with meat productivity
	April 2020 
	June 2020 
	Analysis of the nature of the influence of each polymorphism on meat productivity in Angus and Hereford breeds, determination of preferred and undesirable genotypes, statistically significantly associated with meat productivity will be carried out

	7
	identify paired combinations of polymorphic genes of somatotropin bGH (growth hormone), bGHR (growth hormone receptor) and bIGF-1 (insulin-like growth factor 1), associated with signs of meat productivity and allowing a comprehensive assessment of the genetic potential of the studied breeds of Kazakhstan breeding
	July 2020 
	November 1, 2020
	Paired combinations of polymorphic genes of the somatotropin cascade bGH (growth hormone), bGHR (growth hormone receptor) and bIGF-1 (insulin-like growth factor 1), associated with signs of meat productivity and allowing a comprehensive assessment of the genetic potential of the studied breeds of Kazakhstan breeding will be identified

	7.1
	Analysis of indicators of meat productivity in cattle with different paired combinations of genotypes
	July 2020 
	September 2020 
	Analysis of the indicators of meat productivity in cattle with different paired combinations of genotypes will be carried out

	7.2
	Analysis of the nature of the influence of diplotypes on meat productivity in Angus and Hereford breeds, determination of preferred and undesirable diplotypes, statistically significantly associated with meat productivity
	October 2020 
	November 1, 2020
	Analysis of the nature of the influence of diplotypes on meat productivity in Angus and Hereford breeds, determination of preferred and undesirable diplotypes, statistically significantly associated with meat productivity will be carried out. 1 article will be published in a peer-reviewed foreign scientific publication with a non-zero impact factor, 1 article in a publication recommended by the Committee for Control in Education and Science of the Ministry of Education and Science of the Republic of Kazakhstan, 1 thesis in the collection of an international conference of the Republic of Kazakhstan, participation in a seminar, 1 book in a foreign publishing house
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ANNEX G
Scientific research data for 2018-2020

Table G.1 - Genotypes of Angus cattle. Main group
	№ 
	Animal № 
	DNA № 
	bGH-AluI
	bGHR-SspI
	bIGF-1-SnaBI

	1
	2
	3
	4
	5
	6

	1. 
	7174424
	301
	LL
	FF
	BB

	2. 
	58139902
	302
	LL
	FF
	BB

	3. 
	9030267
	303
	LV
	FF
	

	4. 
	58139160
	304
	LL
	FF
	

	5. 
	7174352
	305
	LV
	FY
	

	6. 
	7174583
	306
	LV
	FF
	AB

	7. 
	78148
	307
	LL
	
	

	8. 
	7174515
	308
	LL
	
	АА

	9. 
	57261441
	309
	LL
	
	

	10. 
	7170779
	310
	LL
	
	АВ

	11. 
	7176038
	311
	LL
	FF
	АВ

	12. 
	7175105
	312
	LL
	
	

	13. 
	58140029
	313
	LL
	FF
	ВВ

	14. 
	0186
	314
	LV
	FF
	АА

	15. 
	58139126
	315
	LL
	FF
	AB

	16. 
	58139528
	316
	LL
	FY
	AB

	17. 
	6317
	317
	
	FY
	

	18. 
	58139791
	318
	
	FF
	

	19. 
	57261516
	320
	LV
	FF
	AB

	20. 
	58139870
	321
	LL
	FY
	BB

	21. 
	57883428
	322
	LL
	FF
	BB

	22. 
	9030053
	323
	LL
	FF
	BB

	23. 
	57883384
	324
	LV
	FF
	BB

	24. 
	7174456
	325
	LL
	FY
	AA

	25. 
	58138137
	326
	LL
	FF
	AB

	26. 
	9031018
	328
	LL
	FF
	AB

	27. 
	58139524
	329
	LL
	FY
	AA

	28. 
	57578338
	330
	VV
	FF
	AA

	29. 
	7171708
	331
	VV
	FF
	AB

	30. 
	7176233
	332
	
	FF
	AA

	31. 
	7174244
	333
	LV
	FF
	BB

	32. 
	7176394
	334
	LV
	FY
	AA

	33. 
	57261482
	335
	
	FY
	AA

	34. 
	57947463
	336
	LV
	
	

	35. 
	9030451
	337
	
	FF
	AB

	36. 
	7178150
	338
	VV
	FY
	AB

	37. 
	7171990
	339
	VV
	FY
	AA

	38. 
	7175132
	340
	LV
	FF
	AB

	39. 
	7178723
	341
	LL
	
	

	40. 
	0167
	342
	
	FF
	AB

	41. 
	57817562
	344
	VV
	
	

	42. 
	57260809
	346
	LV
	
	AB

	43. 
	7174096
	347
	VV
	FY
	AB

	44. 
	7171840
	348
	LL
	
	AB


Continuation of table G.1

	1
	2
	3
	4
	5
	6

	45. 
	7174681
	349
	LL
	FF
	BB

	46. 
	7175424
	350
	LV
	
	AB

	47. 
	58139236
	351
	VV
	
	AA

	48. 
	58139858
	352
	LL
	FF
	AB

	49. 
	57260896
	353
	LV
	
	AB

	50. 
	58139905
	354
	LV
	FF
	AA

	51. 
	9031340
	355
	VV
	FF
	AB

	52. 
	57579100
	356
	VV
	FF
	AB

	53. 
	9031087
	357
	VV
	FY
	AB

	54. 
	9031353
	358
	LV
	
	BB

	55. 
	57260857
	359
	LV
	FY
	AB

	56. 
	7176940
	360
	LV
	FF
	AB

	57. 
	7176163
	361
	LL
	
	AB

	58. 
	58139815
	362
	VV
	FF
	AB

	59. 
	9030262
	363
	VV
	
	AB

	60. 
	9031336
	364
	LL
	
	

	61. 
	7174415
	365
	VV
	FF
	BB

	62. 
	7174293
	366
	VV
	FF
	BB

	63. 
	7173150
	367
	LL
	
	BB

	64. 
	9030498
	368
	LV
	
	BB

	65. 
	7171552
	369
	VV
	FF
	AB

	66. 
	9031052
	370
	VV
	FF
	AB

	67. 
	7176413
	371
	LV
	FF
	AB

	68. 
	7175287
	372
	LL
	FY
	AB

	69. 
	57260847
	373
	LL
	FF
	

	70. 
	7170473
	374
	LV
	FF
	AA

	71. 
	9030097
	375
	LL
	FF
	AA

	72. 
	7175085
	376
	LL
	FY
	AB

	73. 
	7174310
	377
	LV
	FY
	

	74. 
	3002
	378
	LL
	FF
	AB

	75. 
	9030213
	379
	LV
	
	

	76. 
	7171438
	380
	LL
	
	

	77. 
	7178782
	381
	LL
	YY
	AB

	78. 
	7177283
	382
	LL
	FY
	

	79. 
	7177768
	383
	LV
	FY
	AB

	80. 
	58139792
	384
	LV
	FY
	BB

	81. 
	9031016
	385
	LL
	FF
	AA

	82. 
	7175074
	386
	LL
	FY
	

	83. 
	57578992
	387
	VV
	FY
	BB

	84. 
	9031307
	388
	LV
	FF
	

	85. 
	9030460
	389
	LL
	FF
	AB

	86. 
	7175527
	390
	VV
	FF
	

	87. 
	7170711
	391
	VV
	
	

	88. 
	57578226
	392
	LV
	FF
	AB

	89. 
	3158
	393
	LV
	FF
	AB

	90. 
	7178680
	394
	LV
	FF
	BB

	91. 
	7177465
	395
	LV
	FY
	AB

	92. 
	7171940
	396
	LV
	FF
	АА


Continuation of table G.1

	1
	2
	3
	4
	5
	6

	93. 
	58139487
	397
	LV
	FF
	АА

	94. 
	7176307
	400
	LL
	FF
	АА

	95. 
	58139886
	401
	LV
	FF
	ВВ

	96. 
	7174202
	402
	LV
	FF
	ВВ

	97. 
	9030502
	403
	LL
	FF
	АВ

	98. 
	7176603
	405
	LV
	FF
	АА

	99. 
	7176185
	406
	VV
	FF
	AA

	100. 
	57883458
	408
	LV
	
	

	101. 
	7174907
	410
	VV
	FF
	AB

	102. 
	57578236
	411
	LV
	FF
	BB

	103. 
	7175994
	412
	VV
	FF
	BB

	104. 
	7174496
	413
	VV
	FY
	AB

	105. 
	3221
	416
	LV
	
	

	106. 
	357592
	417
	VV
	YY
	AA

	107. 
	1229
	418
	LV
	FF
	AA

	108. 
	7646
	419
	VV
	FF
	AB

	109. 
	1188
	420
	LV
	FF
	AA

	110. 
	1199
	421
	LV
	FY
	

	111. 
	7617
	422
	VV
	FF
	AA

	112. 
	1250
	423
	LV
	FF
	AA

	113. 
	4250
	424
	LV
	FF
	

	114. 
	7246
	425
	LV
	FF
	AA

	115. 
	7614
	426
	
	FF
	

	116. 
	1212
	427
	LV
	FF
	AB

	117. 
	4196
	428
	LL
	FF
	AB

	118. 
	1273
	429
	VV
	FF
	BB

	119. 
	7534
	430
	LV
	FF
	AA

	120. 
	7240
	431
	VV
	FF
	BB

	121. 
	4152
	432
	LV
	FY
	AA

	122. 
	7596
	433
	VV
	FF
	BB

	123. 
	1195
	434
	VV
	FF
	AB

	124. 
	3938
	435
	LV
	FF
	AB

	125. 
	75170
	436
	LV
	FY
	AA

	126. 
	75194
	437
	LV
	FY
	BB

	127. 
	1227
	438
	LV
	FF
	AA

	128. 
	1196
	439
	VV
	FF
	BB

	129. 
	1265
	440
	LV
	FY
	AB

	130. 
	7014
	441
	VV
	FF
	AA

	131. 
	1186
	442
	LV
	FF
	AA

	132. 
	1224
	443
	LV
	FF
	AA

	133. 
	1255
	444
	LV
	YY
	AB

	134. 
	1226
	445
	LV
	FF
	AB

	135. 
	2404
	446
	LV
	FF
	AB

	136. 
	1198
	447
	LV
	FF
	AB

	137. 
	8362
	448
	LV
	FF
	AB

	138. 
	1207
	449
	VV
	FF
	AB

	139. 
	1228
	450
	LV
	FF
	BB

	140. 
	1177
	451
	LV
	FY
	AA


Continuation of table G.1

	1
	2
	3
	4
	5
	6

	141. 
	58139487
	397
	LV
	FF
	АА

	142. 
	7176307
	400
	LL
	FF
	АА

	143. 
	58139886
	401
	LV
	FF
	ВВ

	144. 
	7174202
	402
	LV
	FF
	ВВ

	145. 
	9030502
	403
	LL
	FF
	АВ

	146. 
	7176603
	405
	LV
	FF
	АА

	147. 
	7176185
	406
	VV
	FF
	AA

	148. 
	57883458
	408
	LV
	
	

	149. 
	7174907
	410
	VV
	FF
	AB

	150. 
	57578236
	411
	LV
	FF
	BB

	151. 
	7175994
	412
	VV
	FF
	BB

	152. 
	7174496
	413
	VV
	FY
	AB

	153. 
	3221
	416
	LV
	
	

	154. 
	357592
	417
	VV
	YY
	AA

	155. 
	1229
	418
	LV
	FF
	AA

	156. 
	7646
	419
	VV
	FF
	AB

	157. 
	1188
	420
	LV
	FF
	AA

	158. 
	1199
	421
	LV
	FY
	

	159. 
	7617
	422
	VV
	FF
	AA

	160. 
	1250
	423
	LV
	FF
	AA

	161. 
	4250
	424
	LV
	FF
	

	162. 
	7246
	425
	LV
	FF
	AA

	163. 
	7614
	426
	
	FF
	

	164. 
	1212
	427
	LV
	FF
	AB

	165. 
	4196
	428
	LL
	FF
	AB

	166. 
	1273
	429
	VV
	FF
	BB

	167. 
	7534
	430
	LV
	FF
	AA

	168. 
	7240
	431
	VV
	FF
	BB

	169. 
	4152
	432
	LV
	FY
	AA

	170. 
	7596
	433
	VV
	FF
	BB

	171. 
	1195
	434
	VV
	FF
	AB

	172. 
	3938
	435
	LV
	FF
	AB

	173. 
	75170
	436
	LV
	FY
	AA

	174. 
	75194
	437
	LV
	FY
	BB

	175. 
	1227
	438
	LV
	FF
	AA

	176. 
	1196
	439
	VV
	FF
	BB

	177. 
	1265
	440
	LV
	FY
	AB

	178. 
	7014
	441
	VV
	FF
	AA

	179. 
	1186
	442
	LV
	FF
	AA

	180. 
	1224
	443
	LV
	FF
	AA

	181. 
	1255
	444
	LV
	YY
	AB

	182. 
	1226
	445
	LV
	FF
	AB

	183. 
	2404
	446
	LV
	FF
	AB

	184. 
	1198
	447
	LV
	FF
	AB

	185. 
	8362
	448
	LV
	FF
	AB

	186. 
	1207
	449
	VV
	FF
	AB

	187. 
	1228
	450
	LV
	FF
	BB

	188. 
	1177
	451
	LV
	FY
	AA


Continuation of table G.1

	1
	2
	3
	4
	5
	6

	189. 
	1259
	502
	LV
	FF
	AA

	190. 
	1174
	503
	LL
	FF
	AA

	191. 
	7620
	504
	VV
	FF
	AB

	192. 
	1225
	505
	VV
	FY
	AB

	193. 
	1178
	506
	LV
	FF
	BB

	194. 
	1240
	507
	LV
	FF
	AA

	195. 
	1189
	508
	VV
	FF
	BB

	196. 
	1192
	509
	LV
	FF
	BB

	197. 
	1211
	510
	LV
	FF
	AB

	198. 
	1237
	511
	VV
	FF
	BB

	199. 
	1183
	512
	LV
	FF
	BB

	200. 
	74100
	513
	VV
	FF
	BB

	201. 
	1264
	514
	LV
	FY
	AA

	202. 
	991232
	515
	VV
	FF
	AB

	203. 
	1233
	516
	LL
	FF
	AB


Table G.2 – Genotypes of Angus cattle. Control group
	Sample №
	Animal № 
	bGH-AluI
	bGHR-SspI
	bIGF-1-SnaBI

	1
	2
	3
	4
	5

	1
	1477
	LV
	FF
	AB

	2
	5233
	LL
	
	

	3
	8799
	LV
	FF
	AA

	4
	5655
	LL
	
	BB

	5
	1478
	LV
	FF
	BB

	6
	5633
	LV
	FF
	BB

	7
	2585
	LL
	FY
	AA

	8
	6333
	LL
	FF
	АА

	9
	1222
	VV
	FF
	AA

	10
	1476
	LL
	FY
	АВ

	11
	3655
	LV
	FF
	АВ

	12
	1334
	LL
	FY
	AA

	13
	1254
	LL
	FY
	

	14
	0186
	LV
	FF
	АА

	15
	1236
	LL
	FF
	AB

	16
	1234
	VV
	FY
	

	17
	6317
	LV
	FF
	BB

	18
	1455
	LV
	FF
	AA

	19
	2121
	LV
	FF
	AA

	20
	3221
	LV
	FF
	AB

	21
	1023
	LL
	FY
	BB

	22
	1011
	LL
	FF
	BB

	23
	1155
	LV
	FF
	BB

	24
	1788
	LL
	FF
	ВВ

	25
	3533
	LL
	FF
	AA

	26
	1019
	LV
	FF
	AB

	27
	1087
	VV
	FY
	

	28
	1052
	LL
	FF
	AB

	29
	1123
	LV
	FF
	AA

	30
	6544
	LV
	FY
	AA

	31
	32
	VV
	FF
	AB

	32
	145
	VV
	FF
	AA

	33
	1179
	LV
	FF
	BB

	34
	4123
	LV
	FY
	AA

	35
	1124
	VV
	FY
	AA

	36
	4521
	LV
	FY
	

	37
	3004
	LL
	FF
	AB

	38
	2014
	VV
	FF
	AB

	39
	1123
	LV
	FF
	AB

	40
	1220
	LV
	FF
	AA

	41
	1445
	LV
	FF
	AB

	42
	1136
	VV
	FF
	AB

	43
	124
	LV
	FY
	AB

	44
	4261
	LL
	FF
	BB

	45
	1123
	LV
	FF
	AB

	46
	1632
	LV
	FF
	AB

	Continuation of table G.2

	1
	2
	3
	4
	5

	47
	1100
	VV
	FY
	AB

	48
	6413
	LV
	
	AB

	49
	1065
	LL
	FF
	BB

	50
	254
	LV
	
	AB

	51
	9236
	VV
	YY
	AA

	52
	9858
	LL
	FF
	AB

	53
	9905
	LV
	YY
	AB

	54
	9792
	LV
	FF
	AA

	55
	1340
	VV
	FF
	AB

	56
	9100
	VV
	FF
	AA

	57
	1087
	LV
	FF
	AB

	58
	1353
	LV
	
	BB

	59
	857
	LV
	FF
	AB

	60
	6940
	LV
	FF
	AB

	61
	6163
	LL
	FF
	AB

	62
	9815
	VV
	FF
	AB

	63
	262
	LL
	FF
	AA

	64
	1336
	VV
	FF
	AA

	65
	4415
	VV
	FF
	BB

	66
	4293
	VV
	FF
	BB

	67
	3150
	VV
	FF
	AB

	68
	1025
	VV
	FF
	AB

	69
	1552
	VV
	FF
	AB

	70
	1052
	VV
	FF
	AB

	71
	498
	LV
	FY
	

	72
	5287
	LV
	FY
	AB

	73
	847
	LL
	FF
	BB

	74
	473
	LV
	FF
	AA

	75
	97
	LL
	FF
	AA

	76
	5085
	LL
	FY
	AB

	77
	4310
	LL
	FF
	BB

	78
	3002
	VV
	FF
	AB

	79
	213
	LV
	FF
	

	80
	7283
	LL
	FF
	BB

	81
	8782
	LL
	YY
	AB

	82
	1438
	VV
	FY
	

	83
	7768
	LV
	FY
	AB

	84
	896
	LV
	
	BB


Table А.G – Genotypes of Hereford cattle. Main group

	№ 
	Animal № 
	DNA № 
	bGH-AluI
	bGHR-SspI
	bIGF-1-SnaBI

	1
	2
	3
	4
	5
	6

	1
	57863526
	101
	LL
	FY
	АВ

	2
	1
	102
	VV
	FY
	АА

	3
	57302245
	103
	LL
	FF
	ВВ

	4
	57302086
	104
	LL
	YY
	ВВ

	5
	57863661
	105
	LL
	FY
	АВ

	6
	57302274
	106
	LV
	FF
	ВВ

	7
	10
	107
	LL
	FF
	АВ

	8
	57863709
	108
	LL
	FY
	АВ

	9
	57302254
	109
	LV
	FY
	АА

	10
	9
	110
	VV
	FY
	АА

	11
	57302047
	111
	LL
	FF
	АВ

	12
	57302148
	112
	LL
	FF
	ВВ

	13
	57768338
	113
	LV
	YY
	ВВ

	14
	3
	114
	LL
	FY
	АА

	15
	14
	115
	VV
	FF
	АА

	16
	57302286
	116
	LL
	FY
	АВ

	17
	57302075
	117
	LL
	FF
	АВ


	18
	57302005
	118
	VV
	FF
	АА

	19
	2042
	119
	LL
	FY
	АВ

	20
	57302290
	120
	LV
	FY
	ВВ

	21
	57302218
	121
	LL
	FF
	ВВ

	22
	0829
	122
	LL
	FY
	ВВ

	23
	57863565
	123
	LL
	FY
	АВ

	24
	57302122
	124
	VV
	FY
	ВВ

	25
	57880615
	125
	LL
	FY
	AB

	26
	57880542
	126
	LV
	YY
	ВВ

	27
	57863824
	127
	LL
	YY
	ВВ

	28
	57302111
	128
	LL
	FF
	BB

	29
	57302167
	129
	VV
	FY
	АА

	30
	57302114
	130
	VV
	FY
	АВ

	31
	57302149
	131
	LL
	FY
	ВВ

	32
	57302141
	132
	LL
	FY
	АА

	33
	1902
	133
	LV
	FF
	ВВ

	34
	57302300
	134
	LL
	FY
	ВВ

	35
	0328
	135
	LL
	FF
	ВВ

	36
	57302108
	136
	VV
	FY
	 

	37
	2258
	137
	LL
	FF
	ВВ

	38
	57863707
	138
	LL
	FF
	АВ

	39
	2734
	139
	VV
	FY
	ВВ

	40
	1386
	140
	VV
	FY
	АВ

	41
	57880581
	141
	VV
	FY
	ВВ

	42
	57302012
	142
	LL
	FF
	АА

	43
	18
	143
	LL
	FY
	АА

	Continuation of table G.3

	1
	2
	3
	4
	5
	6

	44
	57302104
	144
	LV
	FF
	АВ

	45
	57302239
	145
	LL
	FY
	ВВ

	46
	57302214
	146
	VV
	FF
	АВ

	47
	57302063
	147
	LL
	YY
	АА

	48
	56562770
	148
	LL
	FF
	ВВ

	49
	2186
	149
	VV
	FF
	ВВ

	50
	57863559
	150
	LL
	FY
	ВВ

	51
	57863658
	151
	LL
	FY
	ВВ

	52
	57863657
	152
	LL
	FY
	АВ

	53
	57863818
	153
	LL
	FY
	АВ

	54
	57863552
	154
	LL
	FF
	АВ

	55
	57302134
	155
	LV
	FY
	BB

	56
	57302119
	156
	LL
	FF
	АВ

	57
	57302015
	157
	LL
	FF
	АА

	58
	57863616
	158
	LV
	FY
	АВ

	59
	2623
	159
	VV
	FF
	АВ

	60
	57302120
	160
	VV
	FY
	АВ

	61
	57880549
	161
	LL
	FY
	АВ

	62
	2023
	162
	LL
	FY
	ВВ

	63
	57863581
	163
	LL
	FF
	АВ

	64
	57880545
	164
	LV
	YY
	АВ

	65
	7
	165
	LV
	FF
	АВ

	66
	57863614
	166
	LL
	YY
	АВ

	67
	2746
	167
	LL
	FF
	АВ

	68
	57863675
	168
	LL
	FY
	АВ

	69
	57302238
	169
	LV
	FY
	АВ

	70
	57302071
	170
	LV
	FF
	АВ

	71
	57863608
	171
	VV
	FY
	АА

	72
	57302154
	172
	LL
	FY
	АВ

	73
	56562769
	173
	VV
	FF
	АВ

	74
	57302112
	174
	LL
	FY
	ВВ

	75
	57302303
	175
	LL
	FY
	АА

	76
	57880560
	176
	LL
	FF
	АВ

	77
	57863839
	177
	VV
	FY
	АВ

	78
	56562841
	178
	VV
	YY
	ВВ

	79
	57863848
	179
	LV
	FF
	АВ

	80
	57863621
	180
	LL
	YY
	ВВ

	81
	0537
	181
	LL
	FY
	АА

	82
	57863638
	182
	LL
	FF
	АА

	83
	57863716
	183
	VV
	YY
	АВ

	84
	57302135
	184
	LV
	FY
	АВ

	85
	57302241
	185
	LL
	FY
	АВ

	86
	56562869
	186
	VV
	FY
	АВ

	87
	57302160
	187
	LL
	FF
	АВ

	Continuation of table G.3

	1
	2
	3
	4
	5
	6

	88
	1355
	188
	LL
	YY
	АА

	89
	30
	189
	LV
	FF
	AB

	90
	2863
	190
	LV
	FF
	АВ

	91
	0175
	191
	VV
	FY
	ВВ

	92
	56562758
	192
	LV
	FF
	АА

	93
	0177
	193
	LV
	FF
	АВ

	94
	57302250
	194
	LV
	FY
	AB

	95
	57302260
	195
	LV
	YY
	АА

	96
	57863695
	196
	LV
	FF
	AB

	97
	1824
	197
	LV
	YY
	AB

	98
	56562836
	198
	VV
	FY
	AB

	99
	57831382
	199
	VV
	FF
	AB

	100
	57863570
	200
	VV
	FF
	AB

	101
	57302266
	201
	LV
	FY
	AB

	102
	1323
	202
	VV
	FF
	АВ

	103
	2030
	203
	LV
	FY
	AB

	104
	57863744
	204
	LV
	FY
	AB

	105
	56562840
	205
	LL
	FF
	АВ

	106
	56562761
	206
	LL
	FY
	АВ

	107
	23
	207
	LV
	FF
	АВ

	108
	57863722
	208
	LV
	FY
	ВВ

	109
	57302213
	209
	LV
	FY
	AB

	110
	57863593
	210
	LV
	FF
	АВ

	111
	57302243
	211
	LV
	FF
	AB

	112
	57863549
	212
	LL
	FF
	AA

	113
	0748
	213
	LV
	FY
	АВ

	114
	2843
	214
	LV
	FF
	ВВ

	115
	2
	215
	LV
	FF
	АВ

	116
	2024
	216
	LL
	FF
	ВВ

	117
	56562597
	217
	 
	FF
	BB

	118
	57302055
	218
	VV
	YY
	АВ

	119
	15
	219
	VV
	YY
	AB

	120
	56562846
	220
	LL
	FY
	АВ

	121
	57863694
	221
	LV
	YY
	АВ

	122
	2832
	222
	VV
	FY
	BB

	123
	57863838
	223
	LL
	FF
	AB

	124
	57863529
	224
	LL
	FY
	ВВ

	125
	133 ухо
	225
	LL
	FF
	АВ

	126
	57302267
	226
	LV
	YY
	АВ

	127
	57863819
	227
	LL
	YY
	АВ

	128
	57302162
	228
	LL
	FF
	AA

	129
	0328
	229
	LV
	FF
	АВ

	130
	16
	230
	LL
	FF
	АВ

	131
	57302279
	231
	LL
	FF
	АВ

	Continuation of table G.3

	1
	2
	3
	4
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	132
	57302131
	232
	LV
	FF
	ВВ

	133
	57302230
	233
	LL
	FY
	ВВ

	134
	57302165
	234
	VV
	FY
	АВ

	135
	8
	235
	LV
	FF
	ВВ

	136
	57768160
	236
	LV
	FF
	ВВ

	137
	0648
	237
	LL
	FF
	АВ

	138
	57880585
	238
	LL
	FF
	AA

	139
	57302161
	239
	LL
	FY
	ВВ

	140
	57880603
	240
	VV
	FY
	AB

	141
	57863557
	241
	LL
	FY
	BB

	142
	56562868
	242
	LL
	FY
	AB

	143
	57302093
	243
	LL
	FY
	AB

	144
	56562596
	244
	LL
	FY
	BB

	145
	1435
	245
	LL
	FF
	AB

	146
	0104
	246
	LV
	FY
	BB

	147
	0381
	247
	LL
	FF
	BB

	148
	57863573
	248
	LL
	FF
	AB

	149
	12
	249
	LL
	YY
	AB

	150
	57863715
	250
	LV
	FY
	BB

	151
	57863740
	251
	LL
	YY
	BB

	152
	57863564
	252
	LV
	FF
	AB

	153
	0687
	253
	LL
	FY
	BB

	154
	2061
	254
	LL
	YY
	AB

	155
	0121
	255
	LV
	FY
	AB

	156
	13
	256
	LV
	YY
	AB

	157
	57302139
	257
	LL
	FY
	AB

	158
	57863679
	258
	LL
	YY
	BB

	159
	72/1369
	259
	LL
	FY
	BB

	160
	56562766
	260
	LL
	FF
	AB

	161
	2116
	261
	LV
	FY
	AB

	162
	24
	262
	LL
	FY
	BB

	163
	57863851
	263
	LV
	FY
	BB

	164
	56562768
	264
	LL
	FF
	AB

	165
	11
	265
	LL
	FY
	AB

	166
	57302298
	266
	LV
	FF
	AB

	167
	56562742
	267
	VV
	FY
	AB

	168
	0402
	268
	LL
	FY
	BB

	169
	57863676
	269
	 
	FY
	 

	170
	57863719
	270
	LV
	FY
	AB

	171
	57880562
	271
	LV
	FY
	AB

	172
	57863734
	272
	LV
	FF
	AB

	173
	2169
	273
	LL
	FY
	AB

	174
	0286
	274
	LL
	FF
	AB

	175
	57863731
	275
	LL
	FY
	AB
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	176
	57880536
	276
	LL
	FY
	BB

	177
	56562745
	277
	LL
	FY
	AB

	178
	57302146
	278
	LL
	FF
	AB

	179
	57302038
	279
	LL
	FY
	BB

	180
	57863845
	280
	LL
	FF
	BB

	181
	131
	281
	LL
	FF
	AB

	182
	57302175
	282
	LL
	FY
	AB

	183
	57863546
	283
	LL
	FY
	BB

	184
	57302045
	284
	LL
	FY
	BB

	185
	0034
	285
	LV
	FY
	BB

	186
	57863680
	286
	VV
	YY
	BB

	187
	57863523
	287
	LL
	FY
	AB

	188
	57863558
	288
	LV
	FF
	BB

	189
	57880553
	289
	VV
	FY
	BB

	190
	0035
	290
	LV
	FY
	AB

	191
	17
	291
	LL
	FY
	BB

	192
	0523
	292
	LV
	FY
	BB

	193
	1334
	293
	LL
	FY
	AB

	194
	57863728
	294
	LL
	FY
	AB

	195
	1344
	295
	LL
	FY
	AA

	196
	1337
	296
	LL
	FY
	BB

	197
	1361
	297
	LV
	FY
	AA

	198
	57863567
	298
	LL
	FY
	BB

	199
	19
	299
	LV
	FY
	AB

	200
	32
	300
	LL
	FY
	AB


Table G.4 – Genotypes of Hereford cattle. Control group
	Sample № 
	Animal № 
	bGH-AluI
	bGHR-SspI
	bIGF-1-SnaBI

	1
	2
	3
	4
	5

	1
	0549
	LV
	YY
	АВ

	2
	3848
	VV
	FY
	АВ

	3
	0207
	LV
	FF
	АВ

	4
	2086
	LL
	YY
	ВВ

	5
	7863
	LL
	FY
	АВ

	6
	0227
	LV
	FF
	ВВ

	7
	1079
	LL
	FF
	АВ

	8
	0398
	LV
	FF
	ВВ

	9
	0321
	VV
	FY
	AB

	10
	0993
	VV
	FY
	АА

	11
	3020
	LL
	FF
	АВ

	12
	2148
	LL
	FF
	ВВ

	13
	7768
	LV
	YY
	ВВ

	14
	3608
	VV
	FY
	AB

	15
	1496
	VV
	FF
	АА

	16
	2286
	LL
	FY
	АВ

	17
	0207
	LL
	FF
	АВ

	18
	0200
	VV
	FF
	АА

	19
	2042
	LL
	FY
	АВ

	20
	2290
	LV
	FY
	ВВ

	21
	3709
	LL
	FY
	АВ

	22
	5302
	LV
	FY
	АА

	23
	1635
	LL
	FY
	АВ

	24
	2122
	VV
	FY
	ВВ

	25
	0615
	LV
	FY
	AB

	26
	8054
	LV
	YY
	ВВ

	27
	6324
	LV
	YY
	ВВ

	28
	0211
	LV
	FF
	BB

	29
	3027
	VV
	FY
	АА

	30
	2114
	VV
	FY
	АВ

	31
	2149
	LV
	FY
	ВВ

	32
	3021
	LV
	FY
	АА

	33
	1502
	LV
	FF
	ВВ

	34
	2300
	LV
	FY
	ВВ

	35
	3018
	LL
	FF
	ВВ

	36
	0848
	LL
	FY
	ВВ

	37
	2478
	LV
	FF
	ВВ

	38
	6307
	LV
	FF
	АВ

	39
	1744
	VV
	FY
	ВВ

	40
	1388
	VV
	FY
	АВ

	41
	0581
	VV
	FY
	ВВ

	42
	2012
	LV
	FF
	АА

	Continuation of table G.4

	1
	2
	3
	4
	5

	43
	1418
	VV
	FY
	АА

	44
	2104
	LV
	FF
	АВ

	45
	2139
	VV
	FY
	ВВ

	46
	2215
	VV
	FF
	АВ

	47
	0218
	VV
	FY
	АВ

	48
	2770
	VV
	FF
	ВВ

	49
	2276
	VV
	FF
	ВВ

	50
	1551
	VV
	FY
	ВВ

	51
	1658
	VV
	FY
	ВВ

	52
	1697
	VV
	FY
	АВ

	53
	5638
	VV
	FY
	АВ

	54
	3552
	VV
	FF
	АВ

	55
	2134
	LV
	FY
	BB

	56
	2119
	VV
	FF
	АВ

	57
	2015
	VV
	FF
	AB

	58
	6361
	LV
	FY
	АВ

	59
	2623
	VV
	FF
	АВ

	60
	2121
	VV
	FY
	АВ

	61
	0549
	VV
	FY
	АВ

	62
	2425
	VV
	FY
	ВВ

	63
	3581
	VV
	FF
	АВ

	64
	1730
	LV
	FY
	AB

	65
	5417
	LV
	FF
	АВ

	66
	6361
	VV
	YY
	АВ

	68
	3665
	VV
	FY
	АВ

	69
	0223
	LV
	FY
	АВ

	70
	0737
	VV
	FY
	AB

	71
	0338
	VV
	FF
	AB

	72
	0371
	VV
	YY
	АВ

	73
	2770
	VV
	FF
	АВ

	74
	0222
	VV
	FY
	ВВ

	75
	2306
	VV
	FY
	AB

	76
	0506
	VV
	FF
	АВ

	77
	0210
	VV
	FF
	АВ

	78
	1841
	VV
	YY
	ВВ

	79
	0314
	LV
	FF
	АВ

	80
	2671
	VV
	YY
	ВВ

	81
	0221
	VV
	FY
	АВ

	82
	0289
	VV
	FY
	АВ

	83
	1067
	VV
	YY
	АА

	84
	0215
	LV
	FY
	АВ

	85
	6352
	LL
	FY
	AB

	86
	1478
	VV
	FY
	АА

	87
	3022
	LL
	FF
	ВВ

	Continuation of table G.4

	1
	2
	3
	4
	5

	88
	1753
	VV
	YY
	BB

	89
	3234
	LL
	FY
	АА

	90
	0963
	LV
	FY
	АВ

	91
	1972
	VV
	FY
	ВВ


Table G.5 – Characteristics of the growth dynamics and development of Aberdeen Angus breed with different genotypes of the bGH-AluI polymorphism (Me (25%; 75%)) 
	Genotype
	n
	Ме
	CR1
	CR2
	Interquartile range
	Р*

	
	
	
	
	
	25%
	75%
	

	1
	2
	3
	4
	5
	6
	7
	8

	Live weight at birth

	bGH-AluILL
	56
	25
	25
	25
	24
	26
	0,62

	bGH-AluILV
	85
	25
	25
	25
	24
	26
	

	bGH-AluIVV
	51
	25
	24
	25
	24
	26
	

	Live weight at the age of 3 months

	bGH-AluILL
	56
	115
	114
	116
	112
	117
	0,19

	bGH-AluILV
	85
	114
	112
	115
	112
	115
	

	bGH-AluIVV
	51
	114
	113
	116
	112
	116
	

	Live weight at the age of at the age of 6 months

	bGH-AluILL
	56
	165
	162
	168
	160
	170
	0,61

	bGH-AluILV
	85
	166
	163
	168
	161
	170
	

	bGH-AluIVV
	51
	166
	164
	169
	162
	171
	

	Live weight at the age of 9 months

	bGH-AluILL
	56
	217
	215
	218
	212
	220
	0,36

	bGH-AluILV
	85
	218
	215
	219
	212
	222
	

	bGH-AluIVV
	51
	218
	216
	219
	214
	222
	

	Live weight at the at the age of of 12 months

	bGH-AluILL
	56
	264
	262
	266
	260
	269
	0,22

	bGH-AluILV
	85
	267
	264
	268
	261
	272
	

	bGH-AluIVV
	51
	267
	264
	271
	262
	273
	

	Live weight at the age of 18 months

	bGH-AluILL
	56
	358
	355
	361
	352
	364
	0,32

	bGH-AluILV
	85
	360
	357
	363
	354
	366
	

	bGH-AluIVV
	51
	362
	357
	364
	355
	369
	

	Live weight at the age of 24 months

	bGH-AluILL
	56
	416
	410
	417
	408
	419
	0,02

	bGH-AluILV
	85
	418
	414
	419
	411
	421
	

	bGH-AluIVV
	51
	417
	415
	422
	413
	425
	

	Compactness index at the age of 12 months

	bGH-AluILL
	56
	87,27
	85,51
	88,06
	84,52
	89,62
	0,01

	bGH-AluILV
	85
	84,67
	83,97
	86,18
	82,44
	87,50
	

	bGH-AluIVV
	51
	85,94
	85,48
	87,97
	84,38
	88,32
	

	Compactness index at the age of 18 months

	bGH-AluILL
	56
	86,48
	85,42
	87,86
	84,43
	89,09
	0,09

	bGH-AluILV
	85
	85,31
	84,51
	86,39
	83,45
	87,41
	

	bGH-AluIVV
	51
	86,52
	84,89
	87,94
	83,45
	88,65
	

	Compactness index at the age of 24 months

	bGH-AluILL
	56
	85,22
	84,18
	85,80
	82,86
	86,73
	0,60

	bGH-AluILV
	85
	84,08
	83,44
	85,63
	82,10
	86,54
	

	bGH-AluIVV
	51
	84,47
	83,33
	85,44
	81,76
	86,79
	

	Index of Bone at the age of 12 months

	bGH-AluILL
	56
	14,67
	14,16
	15,04
	14,04
	15,65
	0,02

	bGH-AluILV
	85
	14,16
	14,04
	14,29
	13,91
	14,91
	

	bGH-AluIVV
	51
	14,16
	14,04
	14,41
	13,91
	15,52
	


Continuation of table G.5
	1
	2
	3
	4
	5
	6
	7
	8

	Index of Bone at the age of 18 months

	bGH-AluILL
	56
	15,25
	15,13
	15,65
	14,59
	15,90
	0,05

	bGH-AluILV
	85
	14,88
	14,53
	15,25
	14,41
	15,38
	

	bGH-AluIVV
	51
	15,13
	14,53
	15,25
	14,41
	15,70
	

	Index of Bone at the age of 24 months

	bGH-AluILL
	56
	15,94
	15,63
	16,30
	15,26
	16,67
	0,04

	bGH-AluILV
	85
	15,50
	15,13
	15,70
	14,96
	16,28
	

	bGH-AluIVV
	51
	15,50
	15,13
	16,28
	15,00
	16,54
	

	Index of Format at the age of 12 months

	bGH-AluILL
	56
	116,59
	115,65
	117,54
	114,66
	118,58
	0,34

	bGH-AluILV
	85
	116,52
	115,52
	117,54
	113,91
	118,58
	

	bGH-AluIVV
	51
	115,65
	114,41
	117,54
	112,39
	118,52
	

	Index of Format at the age of 18 months

	bGH-AluILL
	56
	119,25
	118,64
	120,34
	117,72
	121,79
	0,56

	bGH-AluILV
	85
	119,01
	117,65
	119,66
	116,53
	121,37
	

	bGH-AluIVV
	51
	120,17
	118,70
	120,51
	116,53
	122,03
	

	Index of Format at the age of 24 months

	bGH-AluILL
	56
	125,78
	124,41
	126,72
	122,78
	128,69
	0,22

	bGH-AluILV
	85
	126,02
	125,00
	128,33
	124,06
	130,58
	

	bGH-AluIVV
	51
	127,73
	125,98
	129,41
	123,26
	130,83
	

	Index of narrow quarters at the age of 12 months 

	bGH-AluILL
	56
	226,67
	226,67
	226,67
	213,30
	236,67
	0,60

	bGH-AluILV
	85
	226,67
	226,67
	226,67
	212,50
	242,86
	

	bGH-AluIVV
	51
	226,67
	226,67
	226,67
	218,75
	226,67
	

	Index of narrow quarters at the age of 18 months

	bGH-AluILL
	56
	225,00
	218,75
	229,41
	208,04
	231,25
	0,53

	bGH-AluILV
	85
	225,00
	223,53
	237,50
	216,67
	243,75
	

	bGH-AluIVV
	51
	225,00
	217,65
	225,00
	211,11
	237,50
	

	Index of narrow quarters at the age of 24 months

	bGH-AluILL
	56
	207,63
	200,00
	211,11
	195,00
	216,67
	0,11

	bGH-AluILV
	85
	211,11
	205,26
	221,05
	200,00
	227,78
	

	bGH-AluIVV
	51
	210,53
	205,26
	211,11
	200,00
	229,41
	

	Mass index at the age of 12 months

	bGH-AluILL
	56
	101,75
	100,86
	102,61
	98,70
	103,51
	0,01

	bGH-AluILV
	85
	98,28
	97,32
	100,00
	95,61
	101,79
	

	bGH-AluIVV
	51
	100,00
	98,18
	101,74
	95,65
	104,35
	

	Mass index at the age of 18 months

	bGH-AluILL
	56
	103,38
	101,68
	104,20
	100,00
	105,51
	0,01

	bGH-AluILV
	85
	100,87
	100,00
	101,72
	99,15
	103,42
	

	bGH-AluIVV
	51
	103,28
	101,68
	104,27
	100,85
	105,93
	

	Mass index at the age of 24 months

	bGH-AluILL
	56
	107,14
	104,69
	107,81
	103,79
	109,02
	0,74

	bGH-AluILV
	85
	107,44
	105,65
	108,26
	103,79
	110,83
	

	bGH-AluIVV
	51
	107,56
	105,00
	108,66
	104,10
	110,08
	

	Note. Samples are heterogeneous in relation to each other at P * <0.05 (according to Kruskal–Wallis)


Table G.6 – Characteristics of the growth dynamics and development of Aberdeen Angus breed with different genotypes of the bGHR-SspI polymorphism (Me (25%; 75%)) 

	Genotype
	n
	Ме
	CR1
	CR2
	Interquartile range
	Р*

	
	
	
	
	
	25%
	75%
	

	1
	2
	3
	4
	5
	6
	7
	8

	Live weight at birth

	bGHR-SspIFF
	130
	25
	25
	25
	24
	26
	0,57

	bGHR-SspIFY
	41
	25
	25
	26
	24
	26
	

	bGHR-SspIYY
	6
	25
	25
	25
	25
	25
	

	Live weight at the age of 3 months

	bGHR-SspIFF
	130
	115
	114
	115
	112
	116
	0,48

	bGHR-SspIFY
	41
	114
	112
	115
	112
	117
	

	bGHR-SspIYY
	6
	113
	112
	114
	112
	114
	

	Live weight at the age of 6 months

	bGHR-SspIFF
	130
	166
	164
	168
	161
	171
	0,83

	bGHR-SspIFY
	41
	166
	163
	168
	162
	171
	

	bGHR-SspIYY
	6
	168
	162
	171
	164
	169
	

	Live weight at the age of 9 months

	bGHR-SspIFF
	130
	217
	216
	219
	212
	222
	0,71

	bGHR-SspIFY
	41
	217
	216
	219
	215
	220
	

	bGHR-SspIYY
	6
	220
	213
	222
	218
	221
	

	Live weight at the age of 12 months

	bGHR-SspIFF
	130
	267
	265
	268
	262
	273
	0,66

	bGHR-SspIFY
	41
	265
	263
	268
	260
	272
	

	bGHR-SspIYY
	6
	268
	260
	272
	266
	270
	

	Live weight at the age of 18 months

	bGHR-SspIFF
	130
	360
	357
	362
	354
	367
	0,48

	bGHR-SspIFY
	41
	358
	356
	364
	355
	368
	

	bGHR-SspIYY
	6
	364
	351
	378
	358
	374
	

	Live weight at the age of 24 months

	bGHR-SspIFF
	130
	416
	415
	418
	410
	422
	0,12

	bGHR-SspIFY
	41
	417
	414
	418
	411
	421
	

	bGHR-SspIYY
	6
	422
	418
	431
	418
	430
	

	Compactness index at the age of 12 months

	bGHR-SspIFF
	130
	85,94
	85,07
	87,41
	82,84
	88,55
	0,51

	bGHR-SspIFY
	41
	85,82
	84,38
	87,50
	83,58
	87,97
	

	bGHR-SspIYY
	6
	85,61
	81,75
	86,61
	81,75
	85,94
	

	Compactness index at the age of 18 months

	bGHR-SspIFF
	130
	86,21
	85,14
	86,99
	83,45
	88,72
	0,22

	bGHR-SspIFY
	41
	85,61
	83,67
	87,05
	83,45
	87,77
	

	bGHR-SspIYY
	6
	84,30
	82,31
	86,43
	82,31
	86,11
	

	Compactness index at the age of 24 months

	bGHR-SspIFF
	130
	84,79
	83,54
	85,44
	82,32
	86,71
	0,66

	bGHR-SspIFY
	41
	84,18
	82,43
	85,53
	81,76
	86,16
	

	bGHR-SspIYY
	6
	83,59
	76,69
	87,01
	79,39
	86,93
	

	Index of Bone at the age of 12 months

	bGHR-SspIFF
	130
	14,16
	14,04
	14,29
	13,91
	15,04
	0,98

	bGHR-SspIFY
	41
	14,16
	14,04
	15,04
	13,91
	15,18
	

	bGHR-SspIYY
	6
	14,10
	13,91
	16,36
	14,04
	14,78
	


Continuation of table G.6
	1
	2
	3
	4
	5
	6
	7
	8

	Index of Bone at the age of 18 months

	bGHR-SspIFF
	130
	15,13
	14,78
	15,25
	14,41
	15,65
	0,84

	bGHR-SspIFY
	41
	14,78
	14,41
	15,57
	14,41
	15,70
	

	bGHR-SspIYY
	6
	14,83
	14,41
	16,67
	14,52
	15,52
	

	Index of Bone at the age of 24 months

	bGHR-SspIFF
	130
	15,63
	15,32
	15,75
	14,96
	16,53
	0,97

	bGHR-SspIFY
	41
	15,50
	15,13
	15,97
	15,00
	16,54
	

	bGHR-SspIYY
	6
	15,28
	14,75
	16,81
	15,00
	16,39
	

	Index of Format at the age of 12 months

	bGHR-SspIFF
	130
	116,52
	115,52
	117,39
	113,68
	118,58
	0,73

	bGHR-SspIFY
	41
	116,52
	115,52
	118,26
	113,27
	118,52
	

	bGHR-SspIYY
	6
	118,34
	111,40
	124,55
	113,27
	119,13
	

	Index of Format at the age of 18 months

	bGHR-SspIFF
	130
	119,42
	118,64
	120,34
	117,09
	121,74
	0,40

	bGHR-SspIFY
	41
	119,49
	117,80
	120,49
	117,36
	120,87
	

	bGHR-SspIYY
	6
	121,03
	116,95
	126,32
	118,55
	123,53
	

	Index of Format at the age of 24 months

	bGHR-SspIFF
	130
	126,61
	125,83
	127,87
	123,44
	130,33
	0,42

	bGHR-SspIFY
	41
	125,95
	124,43
	129,41
	123,58
	130,58
	

	bGHR-SspIYY
	6
	131,38
	122,22
	138,66
	125,41
	135,83
	

	Index of narrow quarters at the age of  12 months

	bGHR-SspIFF
	130
	226,67
	226,67
	226,67
	218,75
	233,33
	0,13

	bGHR-SspIFY
	41
	226,67
	226,67
	242,86
	226,67
	242,86
	

	bGHR-SspIYY
	6
	234,76
	226,67
	266,67
	226,67
	250,00
	

	Index of narrow quarters at the age of  18 months

	bGHR-SspIFF
	130
	225,00
	223,53
	225,00
	211,11
	237,50
	0,27

	bGHR-SspIFY
	41
	225,00
	217,65
	243,75
	211,76
	243,75
	

	bGHR-SspIYY
	6
	237,50
	218,75
	268,75
	225,00
	253,33
	

	Index of narrow quarters at the age of  24 months

	bGHR-SspIFF
	130
	210,53
	205,26
	211,11
	200,00
	223,81
	0,40

	bGHR-SspIFY
	41
	210,53
	200,00
	216,67
	195,00
	222,22
	

	bGHR-SspIYY
	6
	224,42
	189,47
	255,56
	211,11
	233,33
	

	Mass index at the age of 12 months 

	bGHR-SspIFF
	130
	100,00
	98,26
	100,88
	96,43
	103,51
	0,94

	bGHR-SspIFY
	41
	100,00
	97,39
	101,77
	96,43
	102,61
	

	bGHR-SspIYY
	6
	97,39
	96,49
	106,36
	97,35
	100,88
	

	Mass index at the age of 18 months 

	bGHR-SspIFF
	130
	102,51
	101,64
	103,36
	100,00
	105,88
	0,27

	bGHR-SspIFY
	41
	101,67
	100,00
	102,63
	99,17
	104,10
	

	bGHR-SspIYY
	6
	101,27
	97,58
	108,77
	100,00
	104,31
	

	Mass index at the age of 24 months

	bGHR-SspIFF
	130
	107,60
	106,72
	108,13
	104,10
	110,66
	0,69

	bGHR-SspIFY
	41
	106,20
	104,96
	109,45
	103,33
	110,83
	

	bGHR-SspIYY
	6
	109,55
	102,22
	112,30
	104,17
	111,67
	


Table G.7 -  Characteristics of the growth dynamics and development of Aberdeen Angus breed with different genotypes of the bIGF-1-SnaBI polymorphism (Me (25%; 75%)) 

	Genotype
	n
	Ме
	CR1
	CR2
	Interquartile range
	Р*

	
	
	
	
	
	25%
	75%
	

	1
	2
	3
	4
	5
	6
	7
	8

	Live weight at birth

	bIGF-1-SnaBIAA
	50
	25
	24
	25
	24
	26
	0,18

	bIGF-1-SnaBIAB
	82
	25
	24
	25
	24
	26
	

	bIGF-1-SnaBIBB
	40
	25
	25
	26
	25
	26
	

	Live weight at the age of 3 months

	bIGF-1-SnaBIAA
	50
	114
	113
	115
	112
	116
	0,76

	bIGF-1-SnaBIAB
	82
	114
	113
	115
	112
	116
	

	bIGF-1-SnaBIBB
	40
	115
	113
	116
	112
	116
	

	Live weight at the age of 6 months 

	bIGF-1-SnaBIAA
	50
	166
	163
	169
	162
	170
	0,75

	bIGF-1-SnaBIAB
	82
	166
	163
	167
	161
	171
	

	bIGF-1-SnaBIBB
	40
	167
	164
	169
	162
	171
	

	Live weight at the age of 9 months 

	bIGF-1-SnaBIAA
	50
	218
	215
	220
	214
	221
	0,66

	bIGF-1-SnaBIAB
	82
	217
	215
	219
	213
	221
	

	bIGF-1-SnaBIBB
	40
	218
	215
	222
	215
	223
	

	Live weight at the age of 12 months 

	bIGF-1-SnaBIAA
	50
	266
	263
	267
	261
	273
	0,51

	bIGF-1-SnaBIAB
	82
	266
	263
	268
	260
	272
	

	bIGF-1-SnaBIBB
	40
	268
	266
	271
	263
	272
	

	Live weight at the age of 18 months 

	bIGF-1-SnaBIAA
	50
	358
	357
	362
	355
	369
	0,47

	bIGF-1-SnaBIAB
	82
	358
	357
	362
	354
	365
	

	bIGF-1-SnaBIBB
	40
	362
	357
	365
	355
	367
	

	Live weight at the age of 24 months

	bIGF-1-SnaBIAA
	50
	416
	414
	418
	408
	421
	0,31

	bIGF-1-SnaBIAB
	82
	416
	414
	418
	411
	421
	

	bIGF-1-SnaBIBB
	40
	418
	416
	422
	412
	425
	

	Compactness index at the age of 12 months 

	bIGF-1-SnaBIAA
	50
	86,16
	84,33
	87,50
	83,10
	88,55
	0,91

	bIGF-1-SnaBIAB
	82
	85,82
	85,04
	86,67
	82,84
	88,06
	

	bIGF-1-SnaBIBB
	40
	85,56
	84,38
	88,00
	83,29
	88,32
	

	Compactness index at the age of 18 months 

	bIGF-1-SnaBIAA
	50
	85,76
	84,29
	87,77
	83,45
	89,93
	0,65

	bIGF-1-SnaBIAB
	82
	85,77
	84,89
	87,05
	83,10
	87,86
	

	bIGF-1-SnaBIBB
	40
	85,42
	83,92
	86,57
	83,45
	87,47
	

	Compactness index at the age of 24 months

	bIGF-1-SnaBIAA
	50
	85,44
	84,42
	86,34
	83,54
	86,79
	0,07

	bIGF-1-SnaBIAB
	82
	84,73
	83,44
	85,43
	82,39
	86,79
	

	bIGF-1-SnaBIBB
	40
	83,38
	81,82
	85,44
	81,22
	86,26
	

	Index of Bone at the age of 12 months 

	bIGF-1-SnaBIAA
	50
	14,10
	14,04
	14,29
	13,91
	14,78
	0,09

	bIGF-1-SnaBIAB
	82
	14,16
	14,04
	14,29
	14,04
	14,91
	

	bIGF-1-SnaBIBB
	40
	14,78
	14,16
	15,65
	13,97
	15,65
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	Index of Bone at the age of 18 months 

	bIGF-1-SnaBIAA
	50
	14,94
	14,53
	15,25
	14,41
	15,38
	0,13

	bIGF-1-SnaBIAB
	82
	14,88
	14,75
	15,25
	14,41
	15,45
	

	bIGF-1-SnaBIBB
	40
	15,32
	14,63
	15,97
	14,47
	16,10
	

	Index of Bone at the age of 24 months

	bIGF-1-SnaBIAA
	50
	15,19
	15,00
	15,75
	14,88
	16,03
	0,10

	bIGF-1-SnaBIAB
	82
	15,63
	15,32
	16,00
	15,00
	16,53
	

	bIGF-1-SnaBIBB
	40
	15,75
	15,13
	16,30
	15,00
	16,53
	

	Index of Format at the age of 12 months 

	bIGF-1-SnaBIAA
	50
	116,52
	114,68
	117,54
	112,39
	118,75
	0,81

	bIGF-1-SnaBIAB
	82
	116,88
	114,78
	117,54
	113,27
	118,58
	

	bIGF-1-SnaBIBB
	40
	116,44
	114,91
	118,10
	114,59
	119,02
	

	Index of Format at the age of 18 months 

	bIGF-1-SnaBIAA
	50
	118,27
	117,65
	120,34
	116,10
	120,87
	0,25

	bIGF-1-SnaBIAB
	82
	119,49
	118,55
	120,34
	117,21
	121,37
	

	bIGF-1-SnaBIBB
	40
	119,49
	118,80
	121,01
	118,72
	122,03
	

	Index of Format at the age of 24 months

	bIGF-1-SnaBIAA
	50
	125,83
	124,59
	127,34
	123,33
	130,00
	0,47

	bIGF-1-SnaBIAB
	82
	126,79
	125,60
	128,10
	122,90
	130,51
	

	bIGF-1-SnaBIBB
	40
	127,65
	125,40
	129,17
	123,95
	130,00
	

	Index of narrow quarters at the age of  12 months

	bIGF-1-SnaBIAA
	50
	226,67
	226,67
	226,67
	205,88
	226,67
	0,38

	bIGF-1-SnaBIAB
	82
	226,67
	226,67
	226,67
	212,50
	233,33
	

	bIGF-1-SnaBIBB
	40
	226,67
	226,67
	226,67
	226,67
	242,86
	

	Index of narrow quarters at the age of  18 months

	bIGF-1-SnaBIAA
	50
	225,00
	218,75
	231,25
	205,56
	237,50
	0,11

	bIGF-1-SnaBIAB
	82
	223,53
	218,75
	225,00
	205,56
	237,50
	

	bIGF-1-SnaBIBB
	40
	228,13
	223,53
	240,00
	217,65
	243,75
	

	Index of narrow quarters at the age of  24 months

	bIGF-1-SnaBIAA
	50
	211,11
	200,00
	222,22
	200,00
	229,41
	0,14

	bIGF-1-SnaBIAB
	82
	207,63
	200,00
	211,11
	190,48
	221,05
	

	bIGF-1-SnaBIBB
	40
	210,82
	205,00
	222,22
	200,00
	229,41
	

	Mass index at the age of 12 months

	bIGF-1-SnaBIAA
	50
	100,00
	96,52
	101,75
	95,69
	103,51
	0,89

	bIGF-1-SnaBIAB
	82
	100,00
	98,18
	100,88
	97,32
	102,61
	

	bIGF-1-SnaBIBB
	40
	99,11
	98,15
	102,61
	95,58
	104,39
	

	Mass index at the age of 18 months

	bIGF-1-SnaBIAA
	50
	101,69
	100,00
	104,13
	99,15
	104,96
	0,89

	bIGF-1-SnaBIAB
	82
	102,10
	101,64
	103,31
	100,00
	104,27
	

	bIGF-1-SnaBIBB
	40
	101,70
	100,00
	103,39
	100,00
	
	

	Mass index at the age of 24 months

	bIGF-1-SnaBIAA
	50
	107,69
	106,15
	109,09
	104,96
	110,08
	0,51

	bIGF-1-SnaBIAB
	82
	107,41
	104,96
	108,73
	103,79
	110,66
	

	bIGF-1-SnaBIBB
	40
	106,49
	104,69
	107,75
	103,04
	108,56
	


Table G.8 - Characteristics of growth and development rates in Hereford breed with different Genotypes of bGH-AluI polymorphism (Me (25%; 75%))
	 Genotype
	n
	Ме
	CR1
	CR 2
	Interquartile range
	Р*

	
	
	
	
	
	25%
	75%
	

	1
	2
	3
	4
	5
	6
	7
	8

	Live weight at birth

	bGH-AluILL
	107
	19
	19
	20
	18
	22
	1

	bGH-AluILV
	57
	19
	19
	20
	18
	22
	

	bGH-AluIVV
	34
	19
	18
	20
	18
	20
	

	Live weight at the age of 3 months

	bGH-AluILL
	107
	75
	75
	76
	74
	76
	0,36

	bGH-AluILV
	57
	75
	75
	76
	74
	76
	

	bGH-AluIVV
	34
	75
	75
	76
	74
	76
	

	Live weight at the age of 6 months 

	bGH-AluILL
	107
	175
	175
	178
	174
	180
	0,66

	bGH-AluILV
	57
	176
	175
	178
	175
	182
	

	bGH-AluIVV
	34
	177
	172
	180
	172
	180
	

	Live weight at the age of 9 months 

	bGH-AluILL
	107
	211
	210
	212
	210
	215
	0,96

	bGH-AluILV
	57
	210
	210
	212
	209
	215
	

	bGH-AluIVV
	34
	210
	210
	212
	210
	214
	

	Live weight at the age of 12 months 

	bGH-AluILL
	107
	297
	295
	298
	290
	305
	0,6

	bGH-AluILV
	57
	297
	296
	302
	290
	305
	

	bGH-AluIVV
	34
	296
	290
	298
	287
	305
	

	Live weight at the age of 18 months 

	bGH-AluILL
	107
	375
	375
	375
	375
	378
	0,4

	bGH-AluILV
	57
	375
	375
	375
	374
	377
	

	bGH-AluIVV
	34
	375
	375
	375
	375
	375
	

	Live weight at the age of 24 months

	bGH-AluILL
	107
	426
	425
	430
	422
	432
	0,68

	bGH-AluILV
	57
	428
	425
	430
	425
	432
	

	bGH-AluIVV
	34
	429
	425
	430
	425
	432
	

	Compactness index at the age of 12 months 

	bGH-AluILL
	107
	136,59
	135,77
	136,59
	135,25
	137,19
	0,12

	bGH-AluILV
	57
	136,07
	135,77
	136,59
	135,25
	137,19
	

	bGH-AluIVV
	34
	135,77
	135,25
	136,59
	134,15
	136,59
	

	Compactness index at the age of 18 months 

	bGH-AluILL
	107
	108,02
	107,98
	108,02
	107,41
	108,07
	0,23

	bGH-AluILV
	57
	108,02
	107,98
	108,02
	107,41
	108,70
	

	bGH-AluIVV
	34
	108,02
	107,98
	108,70
	107,41
	108,7
	

	Compactness index at the age of 24 months

	bGH-AluILL
	107
	107,88
	107,32
	107,88
	107,27
	107,88
	0,42

	bGH-AluILV
	57
	107,32
	107,27
	107,88
	107,23
	107,88
	

	bGH-AluIVV
	34
	107,32
	107,23
	107,88
	105,99
	107,88
	

	Index of Bone at the age of 12 months 

	bGH-AluILL
	107
	17,00
	17,00
	17,48
	16,67
	17,65
	0,1

	bGH-AluILV
	57
	17,00
	16,83
	17,48
	16,67
	17,65
	

	bGH-AluIVV
	34
	16,67
	16,67
	17,00
	16,67
	17,48
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	Index of Bone at the age of 18 months 

	bGH-AluILL
	107
	15,57
	15,08
	15,70
	14,63
	15,83
	0,04

	bGH-AluILV
	57
	15,08
	14,75
	15,83
	14,63
	15,83
	

	bGH-AluIVV
	34
	15
	14,52
	15,57
	13,49
	15,7
	

	Index of Bone at the age of 24 months

	bGH-AluILL
	107
	16,13
	14,84
	16,39
	14,52
	17,07
	0,24

	bGH-AluILV
	57
	14,84
	14,52
	16,39
	14,52
	16,53
	

	bGH-AluIVV
	34
	14,84
	14,29
	16,39
	14,06
	16,53
	

	Index of Format at the age of 12 months 

	bGH-AluILL
	107
	119,61
	119,42
	120,59
	118,81
	120,79
	0,34

	bGH-AluILV
	57
	120,59
	119,61
	120,59
	119,42
	120,79
	

	bGH-AluIVV
	34
	120,59
	119,61
	120,59
	119,42
	120,59
	

	Index of Format at the age of 18 months 

	bGH-AluILL
	107
	132,79
	131,97
	133,88
	130,65
	135,00
	0,29

	bGH-AluILV
	57
	132,79
	130,65
	134,17
	129,37
	135,00
	

	bGH-AluIVV
	34
	131,97
	129,37
	133,88
	127,78
	135
	

	Index of Format at the age of 24 months

	bGH-AluILL
	107
	133,06
	131,45
	134,15
	130,47
	135,25
	0,76

	bGH-AluILV
	57
	131,45
	130,47
	134,43
	130,47
	135,25
	

	bGH-AluIVV
	34
	131,45
	130,47
	134,15
	130,47
	134,96
	

	Index of narrow quarters at the age of  12 months 

	bGH-AluILL
	107
	200,00
	194,44
	205,56
	188,89
	205,88
	0,1

	bGH-AluILV
	57
	200,00
	200,00
	205,56
	194,44
	205,88
	

	bGH-AluIVV
	34
	205,56
	194,44
	205,88
	188,89
	211,76
	

	Index of narrow quarters at the age of  18 months 

	bGH-AluILL
	107
	175,00
	171,43
	180,00
	163,64
	184,21
	0,49

	bGH-AluILV
	57
	175,00
	171,43
	180,95
	163,64
	185,00
	

	bGH-AluIVV
	34
	177,5
	163,64
	185,00
	163,64
	185
	

	Index of narrow quarters at the age of  24 months

	bGH-AluILL
	107
	160,87
	156,52
	163,64
	156,52
	166,67
	0,98

	bGH-AluILV
	57
	160,87
	156,52
	165,22
	156,52
	165,22
	

	bGH-AluIVV
	34
	163,64
	156,52
	165,22
	154,17
	165,22
	

	Mass index at the age of 12 months 

	bGH-AluILL
	107
	163,11
	162,75
	163,37
	161,17
	163,73
	0,69

	bGH-AluILV
	57
	163,37
	163,11
	163,73
	162,75
	163,73
	

	bGH-AluIVV
	34
	163,24
	161,76
	163,73
	161,17
	163,73
	

	Mass index at the age of 18 months 

	bGH-AluILL
	107
	143,44
	143,44
	143,80
	140,32
	145,00
	0,36

	bGH-AluILV
	57
	143,44
	140,32
	145,00
	139,68
	145,83
	

	bGH-AluIVV
	34
	142,45
	139,68
	144,63
	138,89
	145
	

	Mass index at the age of 24 months

	bGH-AluILL
	107
	142,74
	142,74
	144,72
	139,68
	145,08
	0,39

	bGH-AluILV
	57
	142,74
	139,68
	145,08
	139,06
	145,08
	

	bGH-AluIVV
	34
	142,74
	139,06
	144,72
	138,28
	145,08
	


Table G.9 - Characteristics of growth and development rates in Hereford breed with different Genotypes of bGHR-SspI polymorphism (Me (25%; 75%))
	Genotype
	n
	Ме
	CR1
	CR2
	Interquartile range
	Р*

	
	
	
	
	
	25%
	75%
	

	1
	2
	3
	4
	5
	6
	7
	8

	Live weight at birth

	bGHR-SspIFF
	73
	19
	19
	21
	18
	23
	0,36

	bGHR-SspIFY
	103
	19
	19
	19
	18
	21
	

	bGHR-SspIYY
	24
	19
	18
	20
	18
	20
	

	Live weight at the age of 3 months

	bGHR-SspIFF
	73
	75
	75
	76
	74
	76
	0,97

	bGHR-SspIFY
	103
	75
	75
	76
	74
	76
	

	bGHR-SspIYY
	24
	75
	74
	76
	74
	76
	

	Live weight at the age of 6 months 

	bGHR-SspIFF
	73
	175
	175
	178
	175
	180
	0,93

	bGHR-SspIFY
	103
	176
	175
	178
	174
	180
	

	bGHR-SspIYY
	24
	175,5
	174
	182
	174
	182
	

	Live weight at the age of 9 months 

	bGHR-SspIFF
	73
	210
	210
	212
	210
	215
	0,98

	bGHR-SspIFY
	103
	211
	210
	212
	209
	215
	

	bGHR-SspIYY
	24
	211,5
	208
	214
	208
	214,5
	

	Live weight at the age of 12 months 

	bGHR-SspIFF
	73
	297
	295
	298
	292
	305
	0,66

	bGHR-SspIFY
	103
	297
	295
	297
	287
	305
	

	bGHR-SspIYY
	24
	297
	295
	298
	294,5
	301,5
	

	Live weight at the age of 18 months 

	bGHR-SspIFF
	73
	375
	375
	375
	375
	378
	0,22

	bGHR-SspIFY
	103
	375
	375
	375
	372
	377
	

	bGHR-SspIYY
	24
	375
	375
	378
	375
	378
	

	Live weight at the age of 24 months

	bGHR-SspIFF
	73
	426
	425
	430
	425
	431
	0,01

	bGHR-SspIFY
	103
	426
	425
	430
	422
	430
	

	bGHR-SspIYY
	24
	432
	425
	435
	425
	435
	

	Compactness index at the age of 12 months 

	bGHR-SspIFF
	73
	136,07
	135,77
	136,59
	135,25
	137,19
	0,9

	bGHR-SspIFY
	103
	136,07
	135,77
	136,59
	135,25
	137,19
	

	bGHR-SspIYY
	24
	135,92
	135,25
	136,59
	134,84
	136,89
	

	Compactness index at the age of 18 months 

	bGHR-SspIFF
	73
	108,02
	108,02
	108,02
	107,41
	108,07
	0,44

	bGHR-SspIFY
	103
	108,02
	107,98
	108,02
	107,36
	108,07
	

	bGHR-SspIYY
	24
	108,02
	107,98
	108,07
	107,98
	108,39
	

	Compactness index at the age of 24 months 

	bGHR-SspIFF
	73
	107,32
	107,27
	107,88
	107,23
	107,88
	0,91

	bGHR-SspIFY
	103
	107,32
	107,27
	107,88
	107,27
	107,88
	

	bGHR-SspIYY
	24
	107,88
	107,23
	107,88
	107,23
	107,88
	

	Index of Bone at the age of 12 months 

	bGHR-SspIFF
	73
	17,00
	16,83
	17,65
	16,67
	17,65
	0,09

	bGHR-SspIFY
	103
	17,00
	16,83
	17,00
	16,67
	17,48
	

	bGHR-SspIYY
	24
	16,75
	16,67
	17,48
	16,67
	17,56
	


Continuation of table G.9
	1
	2
	3
	4
	5
	6
	7
	8

	Index of Bone at the age of 18 months 

	bGHR-SspIFF
	73
	15,57
	15,08
	15,83
	14,75
	15,83
	0,22

	bGHR-SspIFY
	103
	15,08
	15,00
	15,57
	14,52
	15,83
	

	bGHR-SspIYY
	24
	15,08
	14,52
	15,70
	14,52
	15,77
	

	Index of Bone at the age of 24 months 

	bGHR-SspIFF
	73
	16,13
	14,84
	16,39
	14,52
	17,07
	0,51

	bGHR-SspIFY
	103
	14,84
	14,84
	16,13
	14,29
	17,07
	

	bGHR-SspIYY
	24
	14,84
	14,29
	16,39
	14,29
	16,73
	

	Index of Format at the age of 12 months 

	bGHR-SspIFF
	73
	120,59
	119,61
	120,59
	119,42
	120,79
	0,42

	bGHR-SspIFY
	103
	119,61
	119,61
	120,59
	118,81
	120,59
	

	bGHR-SspIYY
	24
	120,59
	119,42
	120,59
	119,42
	120,69
	

	Index of Format at the age of 18 months 

	bGHR-SspIFF
	73
	133,06
	132,52
	134,17
	130,65
	135,00
	0,19

	bGHR-SspIFY
	103
	132,52
	130,65
	133,06
	129,37
	135,00
	

	bGHR-SspIYY
	24
	131,31
	129,37
	134,17
	129,37
	134,17
	

	Index of Format at the age of 24 months 

	bGHR-SspIFF
	73
	134,15
	131,45
	134,43
	130,47
	135,25
	0,1

	bGHR-SspIFY
	103
	131,45
	130,47
	134,15
	130,47
	135,25
	

	bGHR-SspIYY
	24
	130,96
	130,16
	134,43
	130,16
	134,43
	

	Index of narrow quarters at the age of  12 months 

	bGHR-SspIFF
	73
	200,00
	194,44
	200,00
	188,89
	205,88
	0,54

	bGHR-SspIFY
	103
	200,00
	194,44
	205,56
	188,89
	205,88
	

	bGHR-SspIYY
	24
	205,56
	194,44
	205,88
	194,44
	205,88
	

	Index of narrow quarters at the age of  18 months 

	bGHR-SspIFF
	73
	175,00
	171,43
	180,95
	163,64
	185,00
	0,67

	bGHR-SspIFY
	103
	175,00
	171,43
	180,95
	163,64
	184,21
	

	bGHR-SspIYY
	24
	180,95
	163,64
	185,00
	163,64
	185,00
	

	Index of narrow quarters at the age of  24 months 

	bGHR-SspIFF
	73
	156,52
	156,52
	163,64
	156,52
	165,22
	0,38

	bGHR-SspIFY
	103
	163,64
	160,87
	165,22
	156,52
	166,67
	

	bGHR-SspIYY
	24
	163,64
	156,52
	165,22
	156,52
	166,70
	

	Mass index at the age of 12 months 

	bGHR-SspIFF
	73
	163,37
	163,11
	163,73
	161,76
	164,71
	0,6

	bGHR-SspIFY
	103
	163,11
	162,75
	163,37
	161,17
	163,73
	

	bGHR-SspIYY
	24
	163,11
	161,76
	163,73
	161,76
	163,73
	

	Mass index at the age of 18 months 

	bGHR-SspIFF
	73
	143,80
	143,44
	144,63
	140,32
	145,83
	0,21

	bGHR-SspIFY
	103
	143,44
	140,32
	143,80
	139,68
	145,45
	

	bGHR-SspIYY
	24
	141,88
	139,68
	145,00
	139,68
	145,00
	

	Mass index at the age of 24 months 

	bGHR-SspIFF
	73
	142,74
	142,74
	144,72
	139,68
	145,08
	0,22

	bGHR-SspIFY
	103
	142,74
	139,68
	143,55
	139,06
	145,08
	

	bGHR-SspIYY
	24
	141,21
	139,06
	145,08
	139,06
	145,08
	


Table G.10 - Characteristics of the growth and development rates in Hereford breed with different Genotypes of the bIGF-1-SnaBI polymorphism (Me (25%; 75%))
	Genotype
	n
	Ме
	CR1
	CR2
	Interquartile range
	Р*

	
	
	
	
	
	25%
	75%
	

	1
	2
	3
	4
	5
	6
	7
	8

	Live weight at birth

	bIGF-1-SnaBIAA
	24
	19
	18
	19
	18
	19,5
	0,4

	bIGF-1-SnaBIAB
	108
	19
	19
	19
	18
	22
	

	bIGF-1-SnaBIBB
	66
	19
	19
	20
	18
	22
	

	Live weight at the age of3 months

	bIGF-1-SnaBIAA
	24
	75,5
	75
	76
	75
	76
	0,17

	bIGF-1-SnaBIAB
	108
	75
	75
	75
	74
	76
	

	bIGF-1-SnaBIBB
	66
	76
	75
	76
	74
	76
	

	Live weight at the age of 6 months 

	bIGF-1-SnaBIAA
	24
	177,5
	175
	180
	175
	180
	0,14

	bIGF-1-SnaBIAB
	108
	176
	175
	178
	174,5
	181
	

	bIGF-1-SnaBIBB
	66
	175
	175
	176
	174
	178
	

	Live weight at the age of 9 months 

	bIGF-1-SnaBIAA
	24
	211,5
	210
	214
	210
	214,5
	0,76

	bIGF-1-SnaBIAB
	108
	210
	210
	212
	209,5
	215
	

	bIGF-1-SnaBIBB
	66
	211
	210
	212
	208
	214
	

	Live weight at the age of12 months 

	bIGF-1-SnaBIAA
	24
	294,5
	287
	298
	286,5
	301,5
	0,14

	bIGF-1-SnaBIAB
	108
	297
	295
	297
	288
	304,5
	

	bIGF-1-SnaBIBB
	66
	297
	296
	298
	295
	305
	

	Live weight at the age of 18 months 

	bIGF-1-SnaBIAA
	24
	375
	375
	376
	375
	377
	0,79

	bIGF-1-SnaBIAB
	108
	375
	375
	375
	375
	377
	

	bIGF-1-SnaBIBB
	66
	375
	375
	375
	372
	377
	

	Live weight at the age of 24 months

	bIGF-1-SnaBIAA
	24
	425
	425
	430
	425
	430
	0,19

	bIGF-1-SnaBIAB
	108
	430
	426
	430
	425
	432
	

	bIGF-1-SnaBIBB
	66
	426
	425
	430
	422
	432
	

	Compactness index at the age of 12 months 

	bIGF-1-SnaBIAA
	24
	136,07
	134,43
	137,19
	134,43
	137,19
	0,83

	bIGF-1-SnaBIAB
	108
	136,07
	135,77
	136,59
	135,25
	137,19
	

	bIGF-1-SnaBIBB
	66
	136,07
	135,77
	136,59
	135,25
	137,19
	

	Compactness index at the age of 18 months 

	bIGF-1-SnaBIAA
	24
	107,98
	107,36
	108,02
	107,34
	108,02
	0,35

	bIGF-1-SnaBIAB
	108
	108,02
	108,02
	108,02
	107,41
	108,70
	

	bIGF-1-SnaBIBB
	66
	108,02
	107,98
	108,02
	107,41
	108,07
	

	Compactness index at the age of 24 months 

	bIGF-1-SnaBIAA
	24
	107,27
	107,27
	107,88
	107,27
	107,88
	0,67

	bIGF-1-SnaBIAB
	108
	107,32
	107,27
	107,88
	106,64
	107,88
	

	bIGF-1-SnaBIBB
	66
	107,88
	107,32
	107,88
	107,27
	107,88
	

	Index of Bone at the age of 12 months 

	bIGF-1-SnaBIAA
	24
	17,48
	16,67
	17,65
	16,67
	17,65
	0,38

	bIGF-1-SnaBIAB
	108
	17,00
	16,83
	17,48
	16,67
	17,65
	

	bIGF-1-SnaBIBB
	66
	17,00
	16,67
	17,00
	16,67
	17,65
	


Continuation of table G.10
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	Index of Bone at the age of 18 months 

	bIGF-1-SnaBIAA
	24
	15,57
	15,00
	15,83
	14,94
	15,83
	0,6

	bIGF-1-SnaBIAB
	108
	15,57
	15,00
	15,70
	14,52
	15,83
	

	bIGF-1-SnaBIBB
	66
	15,08
	14,75
	15,57
	14,52
	15,83
	

	Index of Bone at the age of 24 months 

	bIGF-1-SnaBIAA
	24
	16,39
	14,84
	17,07
	14,74
	17,14
	0,31

	bIGF-1-SnaBIAB
	108
	15,45
	14,84
	16,13
	14,29
	16,53
	

	bIGF-1-SnaBIBB
	66
	14,84
	14,52
	16,13
	14,29
	17,07
	

	Index of Format at the age of 12 months 

	bIGF-1-SnaBIAA
	24
	119,61
	118,45
	120,59
	118,45
	120,59
	0,18

	bIGF-1-SnaBIAB
	108
	120,59
	119,61
	120,59
	118,81
	120,79
	

	bIGF-1-SnaBIBB
	66
	120,59
	119,61
	120,59
	119,42
	121,00
	

	Index of Format at the age of 18 months 

	bIGF-1-SnaBIAA
	24
	134,44
	130,65
	135,83
	130,01
	135,83
	0,13

	bIGF-1-SnaBIAB
	108
	132,79
	131,97
	133,88
	129,37
	135,00
	

	bIGF-1-SnaBIBB
	66
	131,97
	130,65
	133,06
	129,37
	135,00
	

	Index of Format at the age of 24 months 

	bIGF-1-SnaBIAA
	24
	134,29
	130,47
	135,25
	130,47
	135,25
	0,07

	bIGF-1-SnaBIAB
	108
	131,45
	131,45
	134,15
	130,47
	135,25
	

	bIGF-1-SnaBIBB
	66
	131,45
	130,47
	134,15
	130,16
	134,96
	

	Index of narrow quarters at the age of  12 months 

	bIGF-1-SnaBIAA
	24
	197,22
	188,89
	205,56
	188,89
	205,56
	0,24

	bIGF-1-SnaBIAB
	108
	200,00
	194,44
	205,56
	188,89
	205,88
	

	bIGF-1-SnaBIBB
	66
	205,56
	200,00
	205,88
	194,44
	205,88
	

	Index of narrow quarters at the age of  18 months 

	bIGF-1-SnaBIAA
	24
	175,00
	163,64
	184,21
	163,64
	184,21
	0,59

	bIGF-1-SnaBIAB
	108
	175,00
	175,00
	180,95
	163,64
	185,00
	

	bIGF-1-SnaBIBB
	66
	175,00
	171,43
	180,95
	163,64
	180,95
	

	Index of narrow quarters at the age of  24 months 

	bIGF-1-SnaBIAA
	24
	164,43
	156,52
	166,67
	156,52
	167,42
	0,53

	bIGF-1-SnaBIAB
	108
	160,87
	156,52
	165,22
	156,52
	165,22
	

	bIGF-1-SnaBIBB
	66
	160,87
	156,52
	163,64
	156,52
	165,22
	

	Mass index at the age of12 months 

	bIGF-1-SnaBIAA
	24
	162,75
	161,17
	163,37
	160,97
	163,55
	0,08

	bIGF-1-SnaBIAB
	108
	163,37
	163,11
	163,37
	161,17
	163,73
	

	bIGF-1-SnaBIBB
	66
	163,37
	163,11
	163,73
	162,75
	165,00
	

	Mass index at the age of18 months 

	bIGF-1-SnaBIAA
	24
	144,81
	140,32
	145,83
	140,00
	145,83
	0,32

	bIGF-1-SnaBIAB
	108
	143,44
	143,44
	143,80
	139,68
	145,00
	

	bIGF-1-SnaBIBB
	66
	143,44
	140,32
	143,80
	139,68
	145,00
	

	Mass index at the age of24 months 

	bIGF-1-SnaBIAA
	24
	144,72
	139,68
	145,08
	139,37
	145,08
	0,26

	bIGF-1-SnaBIAB
	108
	142,74
	142,74
	143,55
	139,06
	145,08
	

	bIGF-1-SnaBIBB
	66
	142,74
	139,68
	142,74
	139,06
	145,08
	


Table G.11 - Paired combinations of genotypes associated with live weight in Aberdeen Angus breed
	Diplotype № 
	Diplotype 
	Number of animals
	Ме
	95% confidence intervalМе
	Interquartile range

	
	
	
	
	CR 1
	CR2
	25 %
	75 %

	1
	2
	3
	4
	5
	6
	7
	8

	Live weight at birth

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	25
	24
	25
	24
	25

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	25
	24
	26
	24
	26

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	25
	25
	25
	25
	25

	4
	bGH-AluILL-bGHR-SspIFF
	33
	25
	24
	25
	24
	25

	5
	bGH-AluILL-bGHR-SspIFY
	11
	25
	25
	27
	25
	27

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	25
	24
	26
	24
	26

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	25
	24
	25
	24
	25

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	25
	24
	26
	24
	26

	10
	bGH-AluILV-bGHR-SspIFF
	52
	25
	24
	26
	24
	26

	11
	bGH-AluILV-bGHR-SspIFY
	20
	25
	24
	26
	24
	26

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	24
	24
	27
	24
	25

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	25
	24
	26
	24
	26

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	25
	24
	26
	24
	26

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	25
	24
	26
	24
	26

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	25
	23
	26
	24,5
	25,5

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	25
	24
	25
	24
	26

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	25
	24
	27
	24
	26

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	25
	24
	25
	24
	26

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	25
	25
	25
	24
	26

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	25
	25
	26
	24
	26

	
	Total sample
	184
	25
	25
	25
	24
	26

	Live weight at the age of 3 months

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	116
	112
	117
	113
	117

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	115
	113
	116
	112
	117

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	115
	112
	116
	113
	115

	4
	bGH-AluILL-bGHR-SspIFF
	33
	115
	113
	116
	112
	116

	5
	bGH-AluILL-bGHR-SspIFY
	11
	115
	112
	118
	113
	118

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	114
	112
	115
	112
	115

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	113
	112
	115
	112
	115

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	113,5
	112
	116
	112
	115,5

	10
	bGH-AluILV-bGHR-SspIFF
	52
	114
	113
	115
	112
	116

	11
	bGH-AluILV-bGHR-SspIFY
	20
	113
	112
	115
	112
	115

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	113
	112
	117
	112
	116

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	113,5
	112
	116
	112
	116

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	116
	113
	117
	113
	117

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	114
	113
	116
	112
	117

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	114
	112
	118
	112
	116,5

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	114,5
	112
	116
	112
	116

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	113
	112
	117
	112
	115

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	114
	113
	115
	112
	116

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	113,5
	112
	115
	112
	116

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	115
	113
	116
	112
	116

	
	Total sample
	184
	115
	114
	115
	112
	116

	Live weight at the age of 6 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	168
	160
	174
	161
	171

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	165
	160
	170
	160
	170

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	164
	158
	171
	162
	167

	4
	bGH-AluILL-bGHR-SspIFF
	33
	162
	160
	167
	159
	170

	5
	bGH-AluILL-bGHR-SspIFY
	11
	168
	162
	175
	164
	175

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	166
	162
	169
	162
	170

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	167
	162
	170
	161
	171

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	165,5
	157
	169
	158
	168,5


Continuation of table G.11
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	10
	bGH-AluILV-bGHR-SspIFF
	52
	166
	164
	168
	161
	170

	11
	bGH-AluILV-bGHR-SspIFY
	20
	165,5
	161
	171
	161
	171,5

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	164
	162
	171
	162
	171

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	165
	162
	169
	162
	169

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	169
	164
	172
	164
	172

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	167
	164
	171
	163
	172

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	166
	161
	172
	163,5
	169,5

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	165,5
	162
	170
	162
	171

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	163
	160
	171
	162
	168

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	165
	162
	168
	160
	170

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	166,5
	163
	171
	161
	172

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	167
	162
	169
	162
	171

	
	Total sample
	184
	166
	164
	168
	162
	171

	Live weight at the age of 9 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	219
	212
	227
	214
	224

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	217
	212
	219
	212
	220

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	215
	208
	221
	211
	219

	4
	bGH-AluILL-bGHR-SspIFF
	33
	215
	212
	219
	211
	220

	5
	bGH-AluILL-bGHR-SspIFY
	11
	217
	222
	217
	219
	217

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	218
	214
	220
	212
	221

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	217
	215
	221
	213
	222

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	217,5
	215
	224
	215
	223,5

	10
	bGH-AluILV-bGHR-SspIFF
	52
	218
	215
	221
	212
	222

	11
	bGH-AluILV-bGHR-SspIFY
	20
	217
	215
	220
	214,5
	221

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	216
	212
	221
	215
	218

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	217,5
	213
	222
	213
	222

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	219
	216
	224
	216
	224

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	217
	216
	222
	215
	223

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	214,5
	208
	225
	213,5
	220,5

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	217,5
	215
	220
	213
	221

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	216
	214
	220
	214
	219

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	216,5
	213
	219
	212
	221

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	217
	217
	218
	214,5
	222

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	218
	215
	222
	215
	223

	
	Total sample
	184
	218
	216
	218
	213,5
	221,5

	Live weight at the age of 12 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	265
	262
	274
	263
	274

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	263
	258
	269
	258
	269

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	265
	254
	277
	259
	268

	4
	bGH-AluILL-bGHR-SspIFF
	33
	265
	261
	268
	260
	269

	5
	bGH-AluILL-bGHR-SspIFY
	11
	264
	257
	277
	259
	274

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	267
	261
	270
	261
	271

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	267
	263
	269
	262
	272

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	268
	258
	275
	262,5
	274

	10
	bGH-AluILV-bGHR-SspIFF
	52
	267
	266
	269
	262,5
	274

	11
	bGH-AluILV-bGHR-SspIFY
	20
	266
	262
	273
	261
	273

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	267
	254
	274
	257
	274

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	268
	260
	275
	260
	275

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	270
	266
	271
	266
	271

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	270
	266
	273
	263
	274

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	265
	259
	275
	262,5
	269

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	267
	263
	269
	262
	274

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	263
	259
	274
	260
	263

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	267
	262
	269
	260
	273

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	266
	263
	271
	261
	272,5

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	268
	266
	271
	265
	271

	
	Total sample
	184
	267
	264
	268
	261
	272
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	Live weight at the age of18 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	358
	351
	372
	355
	372

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	359
	357
	362
	357
	367

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	359
	349
	363
	352
	361

	4
	bGH-AluILL-bGHR-SspIFF
	33
	358
	352
	361
	352
	362

	5
	bGH-AluILL-bGHR-SspIFY
	11
	363
	352
	374
	355
	372

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	360
	355
	367
	352
	370

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	358
	355
	365
	352
	365

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	360,5
	354
	366
	354,5
	366

	10
	bGH-AluILV-bGHR-SspIFF
	52
	360
	356
	365
	354
	366,5

	11
	bGH-AluILV-bGHR-SspIFY
	20
	358
	356
	365
	355,5
	366,5

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	357
	348
	369
	355
	361

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	359,5
	354
	368
	354
	368

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	365
	362
	370
	362
	370

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	362
	357
	368
	355
	369

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	359,5
	354
	369
	355,5
	366

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	358
	356
	363
	355
	367

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	357
	352
	372
	355
	371

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	358,5
	355
	363
	352
	365

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	358
	357
	365
	356
	369

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	362
	357
	366
	355
	368

	
	Total sample
	184
	360
	357
	362
	354
	367

	Live weight at the age of 24 months

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	416
	401
	430
	406
	427

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	416
	412
	418
	410
	418

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	409
	401
	418
	406
	417

	4
	bGH-AluILL-bGHR-SspIFF
	33
	414
	408
	417
	406
	418

	5
	bGH-AluILL-bGHR-SspIFY
	11
	418
	414
	422
	416
	422

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	418
	414
	421
	408
	422

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	416
	412
	419
	411
	421

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	418
	411
	421
	411,5
	421

	10
	bGH-AluILV-bGHR-SspIFF
	52
	418
	415
	421
	412
	422

	11
	bGH-AluILV-bGHR-SspIFY
	20
	416,5
	407
	420
	406,5
	420,5

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	415
	408
	418
	409
	418

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	416
	412
	422
	412
	422

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	425
	420
	431
	417
	431

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	417
	415
	423
	414
	426

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	417,5
	409
	452
	413
	422

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	416,5
	414
	421
	408,5
	422,5

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	416
	407
	418
	409
	418

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	415
	412
	418
	410
	421

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	416
	414
	418
	411
	421,5

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	418
	414
	423
	412
	426

	
	Total sample
	184
	417
	415
	418
	411
	422

	Compactness at the age of 12 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	87,97
	83,1
	90,3
	83,94
	89,92

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	87,22
	85,51
	88,72
	85,4
	89,92

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	85,4
	82,61
	89,39
	84,33
	88,32

	4
	bGH-AluILL-bGHR-SspIFF
	33
	87,41
	85,4
	88,55
	84,38
	89,92

	5
	bGH-AluILL-bGHR-SspIFY
	11
	88,06
	85,29
	92,19
	85,50
	90,08

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	85,16
	83,97
	88,06
	82,84
	88,06

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	83,58
	81,48
	86,57
	80,6
	86,61

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	85,39
	83,97
	88,06
	84,17
	88,03

	10
	bGH-AluILV-bGHR-SspIFF
	52
	85,12
	83,97
	86,72
	82,16
	88,06

	11
	bGH-AluILV-bGHR-SspIFY
	20
	83,98
	82,44
	85,42
	81,82
	86,22

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	86,61
	80
	94,49
	84,25
	88,06

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	85,94
	85,04
	87,97
	85,04
	87,97


Continuation of table G.11
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	2
	3
	4
	5
	6
	7
	8

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	85,94
	82,09
	88,32
	82,09
	88,32

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	85,94
	84,56
	88,06
	84,25
	88,32

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	85,88
	82,48
	87,97
	85,27
	87,11

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	87,26
	84,38
	88,55
	84,29
	89,74

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	84,38
	81,2
	87,22
	82,84
	86,72

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	85,94
	84,38
	87,88
	82,61
	88,28

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	85,82
	85,04
	86,72
	83,52
	87,88

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	85,07
	83,97
	87,5
	82,61
	88,19

	
	Total sample
	184
	86,57
	85,5
	87,31
	83,58
	88,3

	Compactness at the age of 18 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	87,5
	82,73
	90,51
	84,11
	90,07

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	85,52
	84,89
	88,49
	84,46
	88,73

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	86,11
	83,92
	87,86
	84,35
	86,62

	4
	bGH-AluILL-bGHR-SspIFF
	33
	85,52
	85,03
	87,86
	84,4
	88,49

	5
	bGH-AluILL-bGHR-SspIFY
	11
	88,03
	85,61
	89,93
	86,39
	89,36

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	85,4
	83,7
	89,36
	83,57
	89,93

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	85,21
	83,21
	86,52
	82,98
	87,32

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	84,56
	83,45
	86,57
	83,45
	86,48

	10
	bGH-AluILV-bGHR-SspIFF
	52
	85,52
	84,62
	87,41
	83,16
	88,73

	11
	bGH-AluILV-bGHR-SspIFY
	20
	84,37
	82,98
	86,03
	82,33
	86,23

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	86,11
	81,69
	91,18
	83,45
	90

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	87,02
	82,64
	88,65
	82,64
	88,65

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	86,52
	83,45
	88,65
	83,45
	88,65

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	86,76
	84,29
	88,06
	83,45
	88,65

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	85,72
	80,85
	91,85
	82,38
	87,85

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	86,64
	85
	89,36
	84,37
	90

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	83,67
	80,69
	87,5
	82,98
	85,11

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	85,47
	84,51
	87,41
	83,1
	87,94

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	86,21
	85,21
	87,14
	82,63
	88,21

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	86,11
	83,92
	86,76
	83,45
	87,86

	
	Total sample
	184
	86,39
	85,42
	86,9
	83,67
	88,57

	Compactness at the age of 24 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	86,16
	86,45
	85,44
	84,42
	87,1

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	85,09
	83,64
	86,16
	83,01
	86,16

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	82,72
	81,01
	85,71
	81,82
	84,24

	4
	bGH-AluILL-bGHR-SspIFF
	33
	85,09
	83,85
	85,71
	83,01
	86,08

	5
	bGH-AluILL-bGHR-SspIFY
	11
	84,18
	81,44
	87,26
	81,71
	87,1

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	85,44
	83,54
	86,54
	83,54
	86,62

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	83,65
	82,39
	86,16
	81,94
	86,93

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	84,11
	80,84
	86,71
	81,24
	86,67

	10
	bGH-AluILV-bGHR-SspIFF
	52
	84,17
	83,33
	85,81
	82,02
	86,65

	11
	bGH-AluILV-bGHR-SspIFY
	20
	83,06
	81,71
	85,71
	81,04
	85,8

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	84,77
	79,39
	87,26
	81,25
	86,21

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	84,18
	82,5
	86,79
	82,5
	86,79

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	83,33
	80,65
	86,45
	80,65
	86,45

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	83,54
	82,91
	86,45
	81,44
	87,26

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	84,59
	81,76
	87,42
	83,04
	85,8

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	85,44
	84,42
	86,62
	83,81
	86,77

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	86,16
	82,43
	88,96
	84,47
	88

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	85,09
	83,23
	85,8
	82,5
	87,26

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	83,76
	82,47
	85,06
	81,9
	86,9

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	83,33
	81,82
	84,24
	81,44
	85,71

	
	Total sample
	184
	85,11
	84,08
	85,63
	82,5
	86,73

	Mass at the age of 12 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	101,75
	96,43
	104,59
	96,43
	103,51

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	100,88
	98,18
	102,61
	97,48
	102,61

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	101,77
	98,26
	106,36
	99,13
	106,14


Continuation of table G.11
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	2
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	4
	5
	6
	7
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	4
	bGH-AluILL-bGHR-SspIFF
	33
	101,75
	99,13
	102,61
	98,18
	104,31

	5
	bGH-AluILL-bGHR-SspIFY
	11
	101,77
	100
	103,51
	100
	103,51

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	98,26
	96,43
	100,87
	95,69
	102,61

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	97,35
	96,43
	100,88
	95,45
	100,89

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	98,21
	95,58
	103,51
	95,58
	103,06

	10
	bGH-AluILV-bGHR-SspIFF
	52
	98,25
	96,52
	100,87
	95,58
	102,23

	11
	bGH-AluILV-bGHR-SspIFY
	20
	97,38
	95,58
	100,88
	95,51
	101,75

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	97,39
	92,17
	106,14
	94,69
	104,42

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	100
	97,39
	102,65
	97,39
	102,65

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	99,1
	93,91
	106,14
	93,91
	106,14

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	99,13
	97,39
	101,72
	95,65
	103,51

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	98,71
	94,83
	104,42
	96,48
	102,26

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	100
	96,43
	102,61
	95,63
	103,51

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	97,39
	95,69
	101,77
	96,43
	101,75

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	100
	97,48
	101,74
	97,35
	102,61

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	98,71
	97,41
	102,61
	96
	102,68

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	99,1
	96,49
	104,39
	94,83
	106,14

	
	Total sample
	184
	100,86
	99,13
	100,88
	97,33
	103,51

	Mass at the age of 18 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	104,2
	100
	106,09
	100
	104,96

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	102,52
	101,63
	105,13
	100
	105,88

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	103,33
	100
	104,2
	100
	103,39

	4
	bGH-AluILL-bGHR-SspIFF
	33
	103,39
	101,64
	104,24
	100
	105,13

	5
	bGH-AluILL-bGHR-SspIFY
	11
	102,52
	99,17
	105,93
	100
	105,93

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	101,68
	100
	104,17
	99,16
	105,79

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	100,81
	99,17
	102,46
	99,15
	102,63

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	100,84
	99,15
	103,25
	99,57
	102,47

	10
	bGH-AluILV-bGHR-SspIFF
	52
	101,64
	100
	103,25
	99,15
	105,43

	11
	bGH-AluILV-bGHR-SspIFY
	20
	100
	99,15
	101,54
	98,73
	102,1

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	102,5
	97,44
	108,7
	98,31
	106,56

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	103,28
	100,85
	105,93
	100,85
	105,93

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	104,24
	99,15
	108,47
	99,15
	108,47

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	103,25
	100,85
	105,88
	100,85
	105,93

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	102,92
	93,44
	105,93
	100
	104,73

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	102,15
	100
	104,24
	99,16
	105,94

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	100
	95,12
	102,5
	98,26
	101,69

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	102,09
	101,64
	103,51
	100
	105,13

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	102,1
	100
	103,33
	100
	103,76

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	101,75
	100
	104,2
	100
	104,27

	
	Total sample
	184
	102,54
	101,67
	103,33
	100
	105,08

	Mass at the age of 24 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	107,63
	103,79
	113,33
	106,2
	109,17

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	105,51
	104,58
	108,73
	103,79
	109,6

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	104,69
	100,74
	107,81
	101,57
	107,75

	4
	bGH-AluILL-bGHR-SspIFF
	33
	107,5
	104,96
	108,73
	104,69
	109,6

	5
	bGH-AluILL-bGHR-SspIFY
	11
	105,51
	101,56
	110,83
	101,59
	108,87

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	109,09
	106,3
	111,48
	105,83
	111,48

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	106,5
	103,73
	110,66
	103,31
	110,83

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	107,06
	104,96
	108,46
	105,21
	107,98

	10
	bGH-AluILV-bGHR-SspIFF
	52
	107,5
	105,47
	108,26
	103,86
	110,74

	11
	bGH-AluILV-bGHR-SspIFY
	20
	107,84
	104,96
	110,92
	104,15
	110,97

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	105,47
	101,49
	110,08
	101,63
	108,59

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	108,25
	104,17
	110,08
	104,17
	110,08

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	106,72
	103,05
	113,11
	103,05
	113,11

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	107,63
	104,96
	109,32
	104,1
	110,08

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	105,49
	100,78
	111,76
	103,07
	109,77

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	107,75
	106,3
	109,17
	105,65
	110,62
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	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	105,38
	101,49
	110,92
	102,27
	110

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	107,69
	104,96
	109,6
	103,79
	110,83

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	108,36
	105,51
	110,08
	104,8
	110,93

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	107,03
	104,69
	108,46
	104,1
	110,66

	
	Total sample
	184
	107,63
	106,2
	108,13
	104,1
	110,66

	Lengthiness at the age of 12 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	115,65
	112,17
	121,82
	113,16
	121,24

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	116,52
	114,29
	117,54
	114,04
	118,02

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	118,58
	115,79
	122,73
	116,52
	120,18

	4
	bGH-AluILL-bGHR-SspIFF
	33
	116,52
	114,91
	118,1
	114,66
	118,58

	5
	bGH-AluILL-bGHR-SspIFY
	11
	115,65
	112,28
	118,26
	112,28
	116,96

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	116,52
	114,68
	117,54
	113,91
	118,52

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	117,54
	114,78
	118,58
	113,27
	119,47

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	114,91
	113,27
	118,75
	113,58
	117,78

	10
	bGH-AluILV-bGHR-SspIFF
	52
	116,45
	114,68
	117,54
	113,58
	118,58

	11
	bGH-AluILV-bGHR-SspIFY
	20
	117,25
	115,52
	118,75
	115,52
	119,11

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	112,39
	110,43
	119,47
	110,43
	119,47

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	117,03
	112,82
	118,52
	112,82
	118,52

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	116,36
	114,66
	118,35
	114,66
	118,35

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	116,52
	114,66
	117,54
	112,82
	118,52

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	116,09
	110,34
	122,12
	111,85
	118,31

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	115,79
	113,27
	116,67
	112,28
	117,54

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	116,67
	111,3
	121,24
	116,52
	118,75

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	117,39
	114,66
	118,1
	113,27
	118,58

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	116,09
	114,04
	117,54
	112,34
	118,26

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	116,52
	115,32
	118,75
	114,91
	120

	
	Total sample
	184
	116,67
	115,79
	117,54
	114,16
	118,58

	Lengthiness at the age of 18 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	119,35
	115,13
	123,68
	117,8
	122,03

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	119,33
	117,8
	120,49
	117,8
	120,51

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	119,33
	118,64
	122,03
	118,8
	121,01

	4
	bGH-AluILL-bGHR-SspIFF
	33
	119,35
	118,64
	121,01
	117,8
	121,55

	5
	bGH-AluILL-bGHR-SspIFY
	11
	118,64
	111,57
	120,51
	115,45
	120,49

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	117,8
	117,36
	119,66
	117,36
	120,51

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	119,49
	116,95
	120,69
	115,83
	121,37

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	119,25
	116,52
	123,93
	116,87
	122,98

	10
	bGH-AluILV-bGHR-SspIFF
	52
	118,64
	117,36
	120,51
	115,83
	121,79

	11
	bGH-AluILV-bGHR-SspIFY
	20
	119,49
	117,39
	120,49
	117,37
	120,93

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	117,8
	114,29
	126,09
	114,41
	122,5

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	120
	116,53
	122,03
	116,53
	122,03

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	120,51
	118,8
	122,03
	118,8
	122,03

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	120,17
	118,7
	120,51
	117,54
	121,93

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	120,18
	112,5
	123,33
	115,91
	122,27

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	117,8
	116,1
	120,34
	115,61
	120,51

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	119,49
	117,39
	122,5
	117,89
	119,66

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	119,66
	118,64
	121,37
	117,36
	122,03

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	119,57
	117,65
	120,49
	116,24
	120,69

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	119,83
	119,17
	121,19
	118,8
	122,03

	
	Total sample
	184
	119,49
	118,8
	120,33
	117,3
	121,55

	Lengthiness at the age of 24 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	125,83
	118,8
	131,36
	123,26
	127,27

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	125,83
	123,26
	128,93
	122,9
	129,13

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	125,78
	121,48
	127,91
	125,4
	127,56

	4
	bGH-AluILL-bGHR-SspIFF
	33
	125,83
	125,6
	127,56
	124,41
	127,91

	5
	bGH-AluILL-bGHR-SspIFY
	11
	125,4
	118,8
	130,83
	121,09
	129,84

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	126,02
	124,59
	129,75
	124,41
	130

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	126,98
	122,9
	128,33
	122,48
	130,51


Continuation of table G.11
	1
	2
	3
	4
	5
	6
	7
	8

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	126,18
	123,44
	131,67
	123,46
	131,12

	10
	bGH-AluILV-bGHR-SspIFF
	52
	126,61
	124,81
	128,93
	123,46
	130,58

	11
	bGH-AluILV-bGHR-SspIFY
	20
	126,61
	124,59
	131,67
	124,51
	132,08

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	126,89
	118,75
	136,13
	119,85
	133,33

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	127,59
	125,2
	131,71
	125,2
	131,71

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	128,69
	124,41
	130,25
	124,41
	130,25

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	128,57
	126,36
	129,75
	123,73
	130,83

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	125,69
	120,15
	131,93
	122,09
	128,66

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	125,92
	124,41
	129,75
	123,48
	130,45

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	124,37
	118,46
	125,95
	120,15
	125

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	126,67
	125,6
	128,1
	122,9
	130,83

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	128,18
	124,24
	130,83
	123,91
	131,38

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	128,33
	125,81
	129,55
	125,78
	130,25

	
	Total sample
	184
	126,69
	125,6
	127,78
	123,29
	130,54

	Boniness в at the age of 12 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	14,16
	13,91
	15,79
	13,91
	14,68

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	14,66
	14,04
	15,52
	14,04
	15,65

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	15,65
	14,78
	16,36
	15,04
	15,79

	4
	bGH-AluILL-bGHR-SspIFF
	33
	14,41
	14,04
	15,04
	14,04
	15,65

	5
	bGH-AluILL-bGHR-SspIFY
	11
	14,16
	13,91
	15,65
	14,04
	15,65

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	14,04
	13,91
	14,78
	13,91
	14,81

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	14,16
	14,04
	14,29
	13,91
	14,29

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	14,1
	13,79
	15,18
	13,84
	15,11

	10
	bGH-AluILV-bGHR-SspIFF
	52
	14,16
	14,04
	14,29
	13,91
	14,8

	11
	bGH-AluILV-bGHR-SspIFY
	20
	14,22
	14,04
	15,04
	13,97
	15,11

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	14,16
	13,91
	16,36
	13,91
	15,65

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	14,16
	14,04
	14,53
	14,04
	14,53

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	14,68
	14,04
	15,65
	14,04
	15,65

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	14,16
	14,04
	14,53
	14,04
	14,78

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	14,04
	13,79
	16,67
	13,85
	14,91

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	14,1
	13,91
	14,29
	13,91
	14,67

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	14,04
	13,79
	14,81
	13,91
	14,16

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	14,16
	14,04
	14,29
	13,91
	14,66

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	14,16
	14,04
	15,45
	14,04
	15,55

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	14,78
	14,16
	15,65
	14,04
	15,65

	
	Total sample
	184
	14,22
	14,16
	14,41
	13,91
	15,25

	Boniness в at the age of 18 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	14,66
	14,29
	15,7
	14,41
	15,25

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	15,25
	14,78
	15,7
	14,75
	15,97

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	15,83
	15,2
	16,1
	15,25
	15,97

	4
	bGH-AluILL-bGHR-SspIFF
	33
	15,25
	14,75
	15,83
	14,66
	15,97

	5
	bGH-AluILL-bGHR-SspIFY
	11
	15,45
	14,29
	16,24
	14,41
	16,1

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	15,13
	14,53
	15,38
	14,41
	15,38

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	14,66
	14,41
	15,25
	14,41
	15,25

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	14,88
	14,17
	16,1
	14,29
	15,84

	10
	bGH-AluILV-bGHR-SspIFF
	52
	14,88
	14,53
	15,25
	14,41
	15,32

	11
	bGH-AluILV-bGHR-SspIFY
	20
	14,78
	14,41
	15,57
	14,29
	15,64

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	15,25
	14,17
	16,39
	14,41
	16,24

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	14,83
	14,53
	15,38
	14,53
	15,38

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	15,52
	14,41
	16,24
	14,41
	16,24

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	15,25
	14,75
	15,38
	14,53
	15,65

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	14,47
	14,17
	16,52
	14,29
	15,29

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	14,83
	14,41
	15,25
	14,29
	15,32

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	14,88
	14,52
	15,38
	14,63
	15,25

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	15,13
	14,78
	15,25
	14,66
	15,38

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	14,53
	14,17
	15,57
	14,17
	15,57

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	15,38
	14,53
	15,97
	14,41
	16,1


Continuation of table G.11
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	Total sample
	184
	15,25
	14,88
	15,25
	14,41
	15,7

	Boniness в at the age of 24 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	15,25
	14,88
	16,8
	14,96
	15,91

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	16,03
	15,63
	16,53
	15,56
	16,67

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	16,18
	15,5
	16,67
	15,63
	16,41

	4
	bGH-AluILL-bGHR-SspIFF
	33
	15,97
	15,27
	16,53
	15
	16,67

	5
	bGH-AluILL-bGHR-SspIFY
	11
	15,91
	14,96
	16,92
	15
	16,67

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	15,5
	15
	15,83
	15
	15,97

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	15,25
	15
	15,63
	14,88
	15,7

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	15,39
	14,96
	16,67
	14,98
	16,4

	10
	bGH-AluILV-bGHR-SspIFF
	52
	15,5
	15
	15,75
	14,92
	16,2

	11
	bGH-AluILV-bGHR-SspIFY
	20
	15,2
	15
	15,97
	15
	16

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	15,13
	14,63
	16,81
	14,84
	16,67

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	15,56
	15
	16,54
	15
	16,54

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	15,97
	15
	16,53
	15
	16,53

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	15,5
	15,13
	16,39
	15
	16,53

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	15,5
	14,73
	16,81
	15,03
	16,2

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	15,13
	14,96
	15,75
	14,88
	16,06

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	15,13
	14,62
	15,97
	14,93
	15,91

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	15,66
	15,38
	16,53
	15
	16,54

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	15,38
	15
	16,54
	14,98
	16,6

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	15,75
	15
	16,39
	15
	16,53

	
	Total sample
	184
	15,7
	15,45
	15,91
	15
	16,53

	Narrow quarters в at the age of 12 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	226,67
	200
	242,86
	200
	226,67

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	226,67
	226,67
	226,67
	221,05
	233,33

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	226,67
	205,56
	253,33
	226,67
	233,33

	4
	bGH-AluILL-bGHR-SspIFF
	33
	226,67
	226,67
	226,67
	205,56
	233,33

	5
	bGH-AluILL-bGHR-SspIFY
	11
	226,67
	200
	242,86
	226,67
	242,86

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	226,67
	226,67
	242,86
	212,5
	242,86

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	226,67
	205,88
	226,67
	200
	242,86

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	226,67
	226,67
	242,86
	226,67
	242,86

	10
	bGH-AluILV-bGHR-SspIFF
	52
	226,67
	226,67
	226,67
	212,5
	234,76

	11
	bGH-AluILV-bGHR-SspIFY
	20
	234,76
	212,5
	250
	212,5
	250

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	226,67
	200
	226,67
	200
	226,67

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	226,67
	226,67
	233,33
	226,67
	233,33

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	226,67
	226,67
	242,86
	226,67
	242,86

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	226,67
	226,67
	226,67
	226,67
	226,67

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	226,67
	200
	233,33
	220
	226,67

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	226,67
	226,67
	226,67
	209,19
	226,67

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	226,67
	200
	261,54
	200
	242,86

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	226,67
	226,67
	226,67
	200
	233,33

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	226,67
	213,33
	226,67
	212,92
	230

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	226,67
	226,67
	226,67
	226,67
	242,86

	
	Total sample
	184
	226,67
	226,67
	226,67
	226,67
	242,86

	Narrow quarters в at the age of 18 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	225
	194,74
	243,75
	205,56
	237,5

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	225
	211,76
	229,41
	205,56
	231,25

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	231,25
	210,53
	246,67
	211,76
	243,75

	4
	bGH-AluILL-bGHR-SspIFF
	33
	225
	218,75
	231,25
	210,53
	231,25

	5
	bGH-AluILL-bGHR-SspIFY
	11
	229,41
	200
	243,75
	205,56
	243,75

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	231,25
	218,75
	237,5
	216,67
	243,75

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	223,53
	205,56
	231,25
	205,56
	237,5

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	228,13
	217,65
	243,75
	218,2
	243,75

	10
	bGH-AluILV-bGHR-SspIFF
	52
	224,26
	218,75
	231,25
	213,89
	237,5

	11
	bGH-AluILV-bGHR-SspIFY
	20
	234,38
	211,76
	246,67
	211,76
	246,67

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	225
	194,44
	237,5
	200
	225


Continuation of table G.11
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	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	225
	211,11
	237,5
	211,11
	237,5

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	225
	211,76
	243,75
	211,76
	243,75

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	225
	218,75
	237,5
	211,76
	237,5

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	221,88
	188,24
	243,75
	208,82
	225

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	225
	218,75
	231,25
	205,56
	237,5

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	237,5
	200
	268,75
	205,56
	243,75

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	219,38
	217,65
	229,41
	205,56
	237,5

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	223,53
	200
	229,41
	200
	230,33

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	225
	223,53
	237,5
	217,65
	243,75

	
	Total sample
	184
	225
	223,53
	229,41
	211,76
	237,5

	Narrow quarters в at the age of 24 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	211,11
	189,47
	222,22
	195
	221,05

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	205,26
	195
	211,11
	195
	211,76

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	210,53
	195
	222,22
	200
	216,67

	4
	bGH-AluILL-bGHR-SspIFF
	33
	210,53
	195
	216,67
	195
	221,05

	5
	bGH-AluILL-bGHR-SspIFY
	11
	210,53
	195
	216,67
	195,24
	215,79

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	222,22
	200
	233,33
	200
	233,33

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	205,26
	190,48
	216,67
	190,48
	221,05

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	210,82
	200
	229,41
	200
	228,59

	10
	bGH-AluILV-bGHR-SspIFF
	52
	210
	200
	221,05
	200,
	225

	11
	bGH-AluILV-bGHR-SspIFY
	20
	218,86
	205,26
	233,33
	202,63
	233,33

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	211,11
	190
	233,33
	190,91
	222,22

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	210,26
	200
	227,78
	200
	227,78

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	211,11
	205
	233,33
	205
	233,33

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	211,11
	205,26
	227,78
	204,55
	233,33

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	197,74
	180,95
	222,22
	187,86
	211,11

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	211,11
	200
	222,22
	200
	225,82

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	215,79
	190
	236,84
	195
	233,33

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	207,63
	200
	211,11
	190,48
	221,05

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	207,89
	190,48
	216,67
	189,68
	216,67

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	210,53
	200
	222,22
	200
	233,33

	
	Total sample
	184
	210,53
	205,26
	211,11
	200
	222,22


	Table G.12 – Paired combinations of genotypes associated with live weight in Hereford breed
Diplotype № 
	Diplotype
	Number of animals, heads
	Ме
	95% confidence interval

 Ме
	Interquartile range



	
	
	
	
	CR1
	CR2
	25 %
	75 %

	1
	2
	3
	4
	5
	6
	7
	8

	Live weight at birth

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	14
	19
	17
	21
	17
	19

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	54
	19
	18
	20
	18
	22


	3
	bGH-AluILL-bIGF-1-SnaBIBB
	39
	19
	18
	21
	18
	22

	4
	bGH-AluILL-bGHR-SspIFF
	39
	19
	19
	23
	18
	23

	5
	bGH-AluILL-bGHR-SspIFY
	57
	19
	18
	20
	18
	21

	6
	bGH-AluILL-bGHR-SspIYY
	11
	18
	17
	20
	17
	19

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	36
	19
	18
	20
	17,5
	22

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	17
	19
	19
	21
	19
	21

	10
	bGH-AluILV-bGHR-SspIFF
	24
	19
	18
	21
	18
	21,5

	11
	bGH-AluILV-bGHR-SspIFY
	25
	19
	18
	21
	18
	24

	12
	bGH-AluILV-bGHR-SspIYY
	8
	19
	16
	23
	18
	21

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	6
	19
	18
	20
	19
	19

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	18
	19
	18
	22
	18
	22

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	9
	19
	18
	27
	18
	20

	16
	bGH-AluIVV-bGHR-SspIFF
	9
	19
	18
	25
	18
	22

	17
	bGH-AluIVV-bGHR-SspIFY
	20
	19
	18
	19
	18
	19,5

	18
	bGH-AluIVV-bGHR-SspIYY
	5
	19
	18
	22
	19
	20

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	9
	19
	17
	21
	18
	20

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	12
	19
	18
	19
	18
	19

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	45
	19
	18
	21
	18
	22

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	51
	19
	18
	20
	18
	22

	24
	bGHR-SspIYY-bIGF-1-SnaBIAB
	12
	19
	17
	19
	17,5
	19

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	19
	21
	18
	24
	18
	24

	26
	bGHR-SspIFY-bIGF-1-SnaBIBB
	38
	19
	18
	20
	18
	21

	27
	bGHR-SspIYY-bIGF-1-SnaBIBB
	9
	19
	18
	20
	18
	20

	
	Total sample
	200
	19,9
	19
	19
	18
	21,5

	Live weight at the age of 3 months

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	14
	75
	73
	76
	75
	76

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	54
	75
	74
	76
	74
	76

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	39
	76
	75
	76
	74
	76

	4
	bGH-AluILL-bGHR-SspIFF
	39
	76
	75
	76
	75
	76

	5
	bGH-AluILL-bGHR-SspIFY
	57
	75
	74
	75
	73
	76

	6
	bGH-AluILL-bGHR-SspIYY
	11
	75
	73
	77
	74
	76

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	36
	75
	74
	76
	74
	76

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	17
	75
	75
	76
	75
	76

	10
	bGH-AluILV-bGHR-SspIFF
	24
	75
	74
	75
	74
	75,5

	11
	bGH-AluILV-bGHR-SspIFY
	25
	76
	75
	76
	74
	76

	12
	bGH-AluILV-bGHR-SspIYY
	8
	75,5
	74
	78
	75
	76

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	6
	77,5
	74
	78
	75
	78

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	18
	75
	74
	76
	74
	76

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	9
	76
	74
	76
	74
	76

	16
	bGH-AluIVV-bGHR-SspIFF
	9
	75
	74
	76
	74
	76

	17
	bGH-AluIVV-bGHR-SspIFY
	20
	76
	74
	76
	74
	76,5

	18
	bGH-AluIVV-bGHR-SspIYY
	5
	75
	73
	76
	75
	76

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	9
	75
	75
	76
	75
	76

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	12
	76
	74
	77
	74
	77

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	45
	75
	74
	76
	74
	76

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	51
	75
	74
	76
	73
	76

	24
	bGHR-SspIYY-bIGF-1-SnaBIAB
	12
	75
	74
	76
	74
	76

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	19
	76
	75
	76
	75
	76

	26
	bGHR-SspIFY-bIGF-1-SnaBIBB
	38
	75
	75
	76
	74
	76

	27
	bGHR-SspIYY-bIGF-1-SnaBIBB
	9
	76
	73
	78
	74
	76


Continuation of table G.12
	1
	2
	3
	4
	5
	6
	7
	8

	
	Total sample
	200
	75,2
	75
	76
	74
	76

	Live weight at the age of 6 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	14
	177
	173
	180
	175
	180

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	54
	178
	175
	180
	175
	181

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	39
	175
	174
	176
	172
	177

	4
	bGH-AluILL-bGHR-SspIFF
	39
	175
	175
	178
	174
	180

	5
	bGH-AluILL-bGHR-SspIFY
	57
	176
	175
	178
	174
	180

	6
	bGH-AluILL-bGHR-SspIYY
	11
	176
	172
	187
	173
	185

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	36
	176
	175
	178
	175
	182

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	17
	176
	175
	178
	175
	178

	10
	bGH-AluILV-bGHR-SspIFF
	24
	176
	175
	178
	175
	178

	11
	bGH-AluILV-bGHR-SspIFY
	25
	176
	175
	182
	175
	182

	12
	bGH-AluILV-bGHR-SspIYY
	8
	175,5
	174
	182
	175
	182

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	6
	179
	172
	184
	177
	180

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	18
	175
	172
	180
	172
	180

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	9
	180
	170
	185
	174
	184

	16
	bGH-AluIVV-bGHR-SspIFF
	9
	178
	172
	180
	174
	180

	17
	bGH-AluIVV-bGHR-SspIFY
	20
	176
	172
	180
	171
	180

	18
	bGH-AluIVV-bGHR-SspIYY
	5
	175
	166
	187
	170
	185

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	9
	177
	175
	180
	175
	180

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	12
	177,5
	172
	180
	173,5
	180

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	45
	176
	175
	178
	175
	180

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	51
	177
	175
	178
	175
	181

	24
	bGHR-SspIYY-bIGF-1-SnaBIAB
	12
	175
	174
	185
	174
	183,5

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	19
	175
	174
	178
	174
	178

	26
	bGHR-SspIFY-bIGF-1-SnaBIBB
	38
	175
	174
	177
	174
	180

	27
	bGHR-SspIYY-bIGF-1-SnaBIBB
	9
	176
	166
	178
	175
	178

	
	Total sample
	200
	176
	175
	177
	174
	180

	Live weight at the age of 9 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	14
	211,5
	208
	215
	210
	214

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	54
	210
	210
	214
	210
	215

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	39
	211
	210
	212
	208
	214

	4
	bGH-AluILL-bGHR-SspIFF
	39
	210
	210
	212
	208
	214

	5
	bGH-AluILL-bGHR-SspIFY
	57
	212
	210
	214
	210
	215

	6
	bGH-AluILL-bGHR-SspIYY
	11
	210
	206
	214
	207
	212

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	36
	211
	210
	214
	209,5
	215

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	17
	211
	208
	213
	208
	213

	10
	bGH-AluILV-bGHR-SspIFF
	24
	210
	210
	215
	210
	215

	11
	bGH-AluILV-bGHR-SspIFY
	25
	210
	208
	213
	207
	214

	12
	bGH-AluILV-bGHR-SspIYY
	8
	214
	205
	220
	209
	217,5

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	6
	212
	205
	220
	210
	219

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	18
	210
	209
	214
	209
	214

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	9
	211
	208
	215
	210
	214

	16
	bGH-AluIVV-bGHR-SspIFF
	9
	214
	210
	219
	210
	215

	17
	bGH-AluIVV-bGHR-SspIFY
	20
	210
	208
	211
	208
	211,5

	18
	bGH-AluIVV-bGHR-SspIYY
	5
	214
	209
	216
	210
	215

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	9
	210
	207
	219
	208
	215

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	12
	211,5
	210
	215
	210
	213,5

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	45
	210
	210
	212
	210
	215

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	51
	210
	210
	212
	208
	215

	24
	bGHR-SspIYY-bIGF-1-SnaBIAB
	12
	212
	208
	215
	208,5
	214,5

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	19
	210
	208
	214
	208
	214

	26
	bGHR-SspIFY-bIGF-1-SnaBIBB
	38
	211,5
	210
	212
	209
	214

	27
	bGHR-SspIYY-bIGF-1-SnaBIBB
	9
	211
	207
	215
	208
	215

	
	Total sample
	200
	212,0
	210
	212
	209,5
	215

	Live weight at the age of 12 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	14
	294,5
	285
	298
	287
	298


Continuation of table G.12
	1
	2
	3
	4
	5
	6
	7
	8

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	54
	296,5
	295
	298
	293
	305

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	39
	298
	296
	302
	294
	305

	4
	bGH-AluILL-bGHR-SspIFF
	39
	298
	295
	305
	295
	306

	5
	bGH-AluILL-bGHR-SspIFY
	57
	296
	295
	298
	287
	300

	6
	bGH-AluILL-bGHR-SspIYY
	11
	297
	292
	305
	294
	297

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	36
	297
	292
	302
	287,5
	302,5

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	17
	297
	295
	306
	295
	306

	10
	bGH-AluILV-bGHR-SspIFF
	24
	296
	290
	302
	289
	302,5

	11
	bGH-AluILV-bGHR-SspIFY
	25
	297
	297
	305
	296
	305

	12
	bGH-AluILV-bGHR-SspIYY
	8
	297
	285
	310
	291
	310

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	6
	290
	285
	311
	286
	305

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	18
	295,5
	287
	298
	287
	298

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	9
	297
	290
	327
	296
	305

	16
	bGH-AluIVV-bGHR-SspIFF
	9
	295
	285
	305
	290
	298

	17
	bGH-AluIVV-bGHR-SspIFY
	20
	295,5
	286
	305
	286
	305

	18
	bGH-AluIVV-bGHR-SspIYY
	5
	297
	290
	308
	297
	298

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	9
	296
	285
	305
	290
	298

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	12
	289
	285
	294
	285,5
	300

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	45
	296
	295
	298
	292
	302

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	51
	297
	295
	300
	287
	305

	24
	bGHR-SspIYY-bIGF-1-SnaBIAB
	12
	297
	295
	298
	295,5
	298

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	19
	302
	295
	310
	295
	310

	26
	bGHR-SspIFY-bIGF-1-SnaBIBB
	38
	297
	296
	298
	295
	305

	27
	bGHR-SspIYY-bIGF-1-SnaBIBB
	9
	297
	290
	308
	294
	305

	
	Total sample
	200
	297,9
	296
	297
	290
	305

	Live weight at the age of 18 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	14
	375
	370
	380
	372
	378

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	54
	375
	375
	375
	375
	376

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	39
	375
	375
	378
	374
	379

	4
	bGH-AluILL-bGHR-SspIFF
	39
	375
	375
	378
	375
	380

	5
	bGH-AluILL-bGHR-SspIFY
	57
	375
	375
	375
	372
	377

	6
	bGH-AluILL-bGHR-SspIYY
	11
	375
	370
	380
	375
	378

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	36
	375
	375
	377
	375
	378

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	17
	375
	372
	375
	372
	375

	10
	bGH-AluILV-bGHR-SspIFF
	24
	375
	375
	375
	374,5
	375

	11
	bGH-AluILV-bGHR-SspIFY
	25
	375
	374
	377
	372
	380

	12
	bGH-AluILV-bGHR-SspIYY
	8
	376
	372
	382
	375
	379

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	6
	375
	375
	375
	375
	375

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	18
	375
	372
	376
	372
	376

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	9
	375
	372
	377
	372
	375

	16
	bGH-AluIVV-bGHR-SspIFF
	9
	375
	375
	376
	375
	375

	17
	bGH-AluIVV-bGHR-SspIFY
	20
	375
	372
	375
	372
	375

	18
	bGH-AluIVV-bGHR-SspIYY
	5
	375
	372
	382
	375
	375

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	9
	375
	375
	378
	375
	376

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	12
	375
	375
	380
	375
	377,5

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	45
	375
	375
	375
	375
	378

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	51
	375
	375
	375
	372
	375

	24
	bGHR-SspIYY-bIGF-1-SnaBIAB
	12
	375
	375
	380
	375
	379

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	19
	375
	372
	378
	372
	378

	26
	bGHR-SspIFY-bIGF-1-SnaBIBB
	38
	375
	374
	377
	372
	377

	27
	bGHR-SspIYY-bIGF-1-SnaBIBB
	9
	375
	372
	378
	372
	377

	
	Total sample
	200
	375,6
	375
	375
	375
	377

	Live weight at the age of 24 months

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	14
	425
	421
	432
	425
	431

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	54
	430
	425
	430
	422
	432

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	39
	426
	425
	430
	422
	432

	4
	bGH-AluILL-bGHR-SspIFF
	39
	426
	425
	431
	422
	432


Continuation of table G.12
	1
	2
	3
	4
	5
	6
	7
	8

	5
	bGH-AluILL-bGHR-SspIFY
	57
	426
	425
	430
	422
	430

	6
	bGH-AluILL-bGHR-SspIYY
	11
	431
	424
	435
	425
	435

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	36
	429
	425
	430
	425
	433

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	17
	430
	423
	430
	423
	430

	10
	bGH-AluILV-bGHR-SspIFF
	24
	428
	425
	430
	425
	430

	11
	bGH-AluILV-bGHR-SspIFY
	25
	426
	421
	430
	418
	430

	12
	bGH-AluILV-bGHR-SspIYY
	8
	432
	420
	440
	425
	435

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	6
	425
	420
	430
	425
	430

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	18
	429
	425
	430
	425
	430

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	9
	432
	422
	436
	422
	435

	16
	bGH-AluIVV-bGHR-SspIFF
	9
	428
	425
	430
	425
	430

	17
	bGH-AluIVV-bGHR-SspIFY
	20
	427,5
	425
	430
	423,5
	430

	18
	bGH-AluIVV-bGHR-SspIYY
	5
	432
	425
	435
	432
	435

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	9
	425
	425
	431
	425
	430

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	12
	423
	420
	425
	420,5
	427

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	45
	428
	425
	430
	425
	430

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	51
	428
	425
	430
	422
	431

	24
	bGHR-SspIYY-bIGF-1-SnaBIAB
	12
	431,5
	425
	435
	427,5
	435

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	19
	426
	423
	435
	423
	435

	26
	bGHR-SspIFY-bIGF-1-SnaBIBB
	38
	425,5
	422
	430
	421
	431

	27
	bGHR-SspIYY-bIGF-1-SnaBIBB
	9
	432
	425
	435
	425
	435

	
	Total sample
	200
	427
	425
	430
	425
	432

	Compactness index at the age of 12 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	14
	136,07
	134,43
	137,19
	135,77
	137,19

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	54
	136,07
	135,77
	137,19
	135,25
	137,50

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	39
	136,59
	135,77
	137,19
	135,25
	137,19

	4
	bGH-AluILL-bGHR-SspIFF
	39
	136,07
	135,25
	137,19
	134,43
	137,19

	5
	bGH-AluILL-bGHR-SspIFY
	57
	136,59
	135,77
	137,19
	135,77
	137,19

	6
	bGH-AluILL-bGHR-SspIYY
	11
	136,07
	134,15
	137,19
	134,15
	136,59

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	36
	136,07
	135,77
	137,19
	135,25
	137,19

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	17
	135,77
	135,25
	136,59
	135,25
	136,59

	10
	bGH-AluILV-bGHR-SspIFF
	24
	136,33
	135,77
	137,19
	135,51
	137,35

	11
	bGH-AluILV-bGHR-SspIFY
	25
	135,77
	135,25
	136,59
	134,43
	136,59

	12
	bGH-AluILV-bGHR-SspIYY
	8
	135,77
	134,15
	137,70
	134,43
	136,89

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	6
	136,22
	134,15
	138,33
	134,15
	138,33

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	18
	135,77
	135,77
	136,59
	135,77
	136,59

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	9
	135,77
	134,15
	137,19
	134,15
	137,19

	16
	bGH-AluIVV-bGHR-SspIFF
	9
	134,43
	134,15
	137,19
	134,15
	136,07

	17
	bGH-AluIVV-bGHR-SspIFY
	20
	135,77
	135,25
	136,59
	134,70
	136,59

	18
	bGH-AluIVV-bGHR-SspIYY
	5
	136,59
	135,77
	137,19
	135,77
	137,19

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	9
	136,07
	134,15
	137,19
	134,15
	137,19

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	12
	135,92
	135,25
	138,33
	135,51
	137,76

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	45
	136,07
	135,77
	137,19
	135,25
	137,19

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	51
	135,77
	135,77
	136,59
	135,25
	137,19

	24
	bGHR-SspIYY-bIGF-1-SnaBIAB
	12
	136,59
	135,77
	137,19
	135,77
	137,19

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	19
	136,07
	135,25
	137,19
	135,25
	137,19

	26
	bGHR-SspIFY-bIGF-1-SnaBIBB
	38
	136,59
	135,77
	136,59
	135,25
	137,19

	27
	bGHR-SspIYY-bIGF-1-SnaBIBB
	9
	135,77
	134,15
	137,19
	134,43
	136,59

	
	Total sample
	200
	136,02
	135,77
	136,59
	135,25
	137,19

	Compactness index at the age of 18 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	14
	107,69
	106,75
	108,07
	107,36
	108,02

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	54
	108,02
	107,41
	108,02
	106,75
	108,07

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	39
	108,02
	107,98
	108,02
	107,41
	108,02

	4
	bGH-AluILL-bGHR-SspIFF
	39
	108,02
	107,98
	108,02
	107,41
	108,07

	5
	bGH-AluILL-bGHR-SspIFY
	57
	107,98
	107,41
	108,02
	107,36
	108,02

	6
	bGH-AluILL-bGHR-SspIYY
	11
	107,98
	107,36
	108,70
	107,41
	108,07

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	36
	108,02
	107,98
	108,07
	107,41
	108,39


Continuation of table G.12
	1
	2
	3
	4
	5
	6
	7
	8

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	17
	108,02
	107,98
	108,70
	107,98
	108,70

	10
	bGH-AluILV-bGHR-SspIFF
	24
	108,02
	107,36
	108,70
	107,36
	108,70

	11
	bGH-AluILV-bGHR-SspIFY
	25
	108,02
	107,41
	108,02
	107,41
	108,70

	12
	bGH-AluILV-bGHR-SspIYY
	8
	108,02
	107,98
	108,70
	108,02
	108,39

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	6
	108,02
	106,75
	108,70
	106,75
	108,02

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	18
	108,05
	107,98
	108,70
	107,98
	108,70

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	9
	108,02
	107,41
	108,70
	107,41
	108,70

	16
	bGH-AluIVV-bGHR-SspIFF
	9
	108,02
	106,75
	108,07
	107,41
	108,02

	17
	bGH-AluIVV-bGHR-SspIFY
	20
	108,02
	107,98
	108,70
	107,69
	108,70

	18
	bGH-AluIVV-bGHR-SspIYY
	5
	108,02
	107,41
	108,70
	107,98
	108,70

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	9
	108,02
	107,36
	108,02
	107,41
	108,02

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	12
	107,67
	106,75
	108,70
	106,75
	108,70

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	45
	108,02
	107,98
	108,07
	107,36
	108,70

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	51
	108,02
	107,98
	108,02
	106,79
	108,70

	24
	bGHR-SspIYY-bIGF-1-SnaBIAB
	12
	108,02
	107,98
	108,70
	108,00
	108,39

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	19
	108,02
	107,98
	108,70
	107,98
	108,70

	26
	bGHR-SspIFY-bIGF-1-SnaBIBB
	38
	108,00
	107,98
	108,02
	107,41
	108,02

	27
	bGHR-SspIYY-bIGF-1-SnaBIBB
	9
	108,02
	107,41
	108,70
	107,41
	108,70

	
	Total sample
	200
	107,85
	108,02
	108,02
	107,41
	108,07

	Compactness index at the age of 24 months

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	14
	107,27
	107,23
	107,88
	107,27
	107,88

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	54
	107,32
	107,27
	107,88
	107,23
	107,93

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	39
	107,88
	107,32
	107,88
	107,32
	107,88

	4
	bGH-AluILL-bGHR-SspIFF
	39
	107,88
	107,27
	107,88
	107,23
	107,93

	5
	bGH-AluILL-bGHR-SspIFY
	57
	107,32
	107,27
	107,88
	107,27
	107,88

	6
	bGH-AluILL-bGHR-SspIYY
	11
	107,88
	107,23
	107,88
	107,27
	107,88

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	36
	107,60
	107,27
	107,88
	107,25
	107,90

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	17
	107,32
	106,06
	107,88
	106,06
	107,88

	10
	bGH-AluILV-bGHR-SspIFF
	24
	107,27
	107,23
	107,88
	107,23
	108,23

	11
	bGH-AluILV-bGHR-SspIFY
	25
	107,88
	107,27
	107,88
	107,27
	107,88

	12
	bGH-AluILV-bGHR-SspIYY
	8
	107,88
	105,99
	108,59
	106,61
	107,93

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	6
	107,88
	107,27
	108,59
	107,27
	108,59

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	18
	107,25
	105,99
	107,88
	105,99
	107,88

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	9
	107,32
	105,99
	107,88
	107,27
	107,88

	16
	bGH-AluIVV-bGHR-SspIFF
	9
	107,88
	107,23
	107,88
	107,27
	107,88

	17
	bGH-AluIVV-bGHR-SspIFY
	20
	107,27
	105,99
	107,88
	105,99
	107,88

	18
	bGH-AluIVV-bGHR-SspIYY
	5
	107,32
	105,99
	108,59
	105,99
	107,88

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	9
	107,88
	107,27
	107,93
	107,27
	107,88

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	12
	107,27
	105,99
	107,88
	106,63
	107,58

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	45
	107,32
	107,27
	107,88
	107,23
	107,93

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	51
	107,32
	107,27
	107,88
	106,06
	107,88

	24
	bGHR-SspIYY-bIGF-1-SnaBIAB
	12
	107,88
	105,99
	107,88
	106,61
	107,88

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	19
	107,88
	106,06
	107,88
	106,06
	107,88

	26
	bGHR-SspIFY-bIGF-1-SnaBIBB
	38
	107,88
	107,32
	107,88
	107,27
	107,88

	27
	bGHR-SspIYY-bIGF-1-SnaBIBB
	9
	107,32
	105,99
	107,93
	107,27
	107,88

	
	Total sample
	200
	107,42
	107,32
	107,88
	107,23
	107,88

	Index of Bone at the age of 12 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	14
	17,56
	16,67
	17,65
	16,67
	17,65

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	54
	17,24
	16,83
	17,48
	16,67
	17,65

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	39
	17,00
	16,67
	17,00
	16,50
	17,65

	4
	bGH-AluILL-bGHR-SspIFF
	39
	17,00
	16,83
	17,65
	16,67
	18,00

	5
	bGH-AluILL-bGHR-SspIFY
	57
	17,00
	16,83
	17,48
	16,67
	17,65

	6
	bGH-AluILL-bGHR-SspIYY
	11
	16,67
	15,53
	17,65
	15,53
	17,65

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	36
	17,00
	16,83
	17,65
	16,67
	17,65

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	17
	17,00
	16,67
	17,65
	16,67
	17,65

	10
	bGH-AluILV-bGHR-SspIFF
	24
	17,24
	16,83
	18,00
	16,75
	18,00

	11
	bGH-AluILV-bGHR-SspIFY
	25
	16,83
	16,67
	17,00
	16,67
	17,00


Continuation of table G.12
	1
	2
	3
	4
	5
	6
	7
	8

	12
	bGH-AluILV-bGHR-SspIYY
	8
	17,24
	15,53
	18,27
	16,67
	17,74

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	6
	17,24
	16,67
	18,27
	16,83
	17,48

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	18
	16,67
	16,67
	16,67
	16,67
	16,67

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	9
	16,83
	16,67
	17,00
	16,67
	17,00

	16
	bGH-AluIVV-bGHR-SspIFF
	9
	17,00
	16,67
	17,65
	16,67
	17,48

	17
	bGH-AluIVV-bGHR-SspIFY
	20
	16,67
	16,67
	17,00
	16,67
	17,24

	18
	bGH-AluIVV-bGHR-SspIYY
	5
	16,67
	15,53
	18,27
	16,67
	17,00

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	9
	17,48
	16,67
	17,65
	17,00
	17,65

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	12
	17,15
	16,67
	17,65
	16,67
	17,56

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	45
	17,00
	16,83
	17,65
	16,67
	17,65

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	51
	17,00
	16,67
	17,48
	16,67
	17,48

	24
	bGHR-SspIYY-bIGF-1-SnaBIAB
	12
	16,67
	15,53
	18,00
	16,10
	18,00

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	19
	17,00
	16,67
	18,00
	16,67
	18,00

	26
	bGHR-SspIFY-bIGF-1-SnaBIBB
	38
	17,00
	16,67
	17,00
	16,67
	17,48

	27
	bGHR-SspIYY-bIGF-1-SnaBIBB
	9
	16,83
	16,67
	17,48
	16,67
	17,00

	
	Total sample
	200
	17,08
	16,83
	17,00
	16,67
	17,65

	Index of Bone at the age of 18 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	14
	15,33
	14,52
	15,83
	15,00
	15,83

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	54
	15,70
	14,75
	15,83
	14,63
	15,83

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	39
	15,08
	15,08
	15,70
	14,75
	15,70

	4
	bGH-AluILL-bGHR-SspIFF
	39
	15,57
	15,00
	15,83
	14,75
	15,83

	5
	bGH-AluILL-bGHR-SspIFY
	57
	15,57
	15,08
	15,83
	14,52
	15,83

	6
	bGH-AluILL-bGHR-SspIYY
	11
	15,08
	14,52
	15,83
	14,75
	15,70

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	36
	15,08
	14,75
	15,83
	14,69
	15,83

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	17
	15,08
	14,52
	15,83
	14,52
	15,83

	10
	bGH-AluILV-bGHR-SspIFF
	24
	15,33
	14,75
	15,83
	14,75
	15,83

	11
	bGH-AluILV-bGHR-SspIFY
	25
	15,00
	14,52
	15,57
	14,52
	15,83

	12
	bGH-AluILV-bGHR-SspIYY
	8
	15,70
	13,49
	15,83
	14,29
	15,83

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	6
	15,77
	14,75
	15,83
	15,57
	15,83

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	18
	14,82
	13,49
	15,57
	13,49
	15,57

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	9
	14,52
	13,49
	15,70
	14,52
	15,00

	16
	bGH-AluIVV-bGHR-SspIFF
	9
	15,70
	14,52
	15,83
	14,63
	15,83

	17
	bGH-AluIVV-bGHR-SspIFY
	20
	14,88
	13,49
	15,57
	13,49
	15,64

	18
	bGH-AluIVV-bGHR-SspIYY
	5
	14,52
	13,49
	15,57
	13,49
	15,08

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	9
	15,70
	15,00
	15,83
	15,08
	15,83

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	12
	15,04
	13,49
	15,83
	14,12
	15,83

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	45
	15,57
	14,75
	15,83
	14,75
	15,83

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	51
	15,08
	14,63
	15,83
	14,40
	15,83

	24
	bGHR-SspIYY-bIGF-1-SnaBIAB
	12
	15,33
	13,49
	15,83
	14,29
	15,77

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	19
	15,57
	14,75
	15,83
	14,75
	15,83

	26
	bGHR-SspIFY-bIGF-1-SnaBIBB
	38
	15,08
	14,75
	15,57
	14,52
	15,70

	27
	bGHR-SspIYY-bIGF-1-SnaBIBB
	9
	14,75
	13,49
	15,70
	14,52
	15,08

	
	Total sample
	200
	15,09
	15,08
	15,57
	14,52
	15,83

	Index of Bone at the age of 24 months

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	14
	16,39
	14,29
	18,03
	14,84
	17,21

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	54
	16,13
	14,52
	16,53
	14,52
	17,07

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	39
	14,84
	14,84
	16,39
	14,52
	17,07

	4
	bGH-AluILL-bGHR-SspIFF
	39
	16,13
	14,84
	16,53
	14,52
	17,07

	5
	bGH-AluILL-bGHR-SspIFY
	57
	15,45
	14,84
	16,53
	14,29
	17,07

	6
	bGH-AluILL-bGHR-SspIYY
	11
	14,84
	14,29
	17,07
	14,52
	17,07

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	36
	15,79
	14,52
	16,39
	14,52
	16,46

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	17
	14,84
	14,29
	17,21
	14,29
	17,21

	10
	bGH-AluILV-bGHR-SspIFF
	24
	15,45
	14,52
	16,39
	14,52
	16,39

	11
	bGH-AluILV-bGHR-SspIFY
	25
	14,84
	14,29
	16,39
	14,29
	17,21

	12
	bGH-AluILV-bGHR-SspIYY
	8
	16,26
	14,06
	17,21
	14,45
	17,21

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	6
	16,53
	14,52
	17,21
	16,13
	17,07

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	18
	14,68
	14,06
	16,39
	14,06
	16,39


Continuation of table G.12
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	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	9
	14,29
	14,06
	17,07
	14,29
	16,39

	16
	bGH-AluIVV-bGHR-SspIFF
	9
	17,07
	14,29
	17,21
	14,52
	17,21

	17
	bGH-AluIVV-bGHR-SspIFY
	20
	14,68
	14,06
	16,39
	14,06
	16,46

	18
	bGH-AluIVV-bGHR-SspIYY
	5
	14,29
	14,06
	16,13
	14,06
	14,84

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	9
	17,07
	14,84
	17,21
	16,13
	17,21

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	12
	15,49
	14,06
	16,53
	14,29
	16,53

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	45
	16,13
	14,52
	16,39
	14,52
	16,53

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	51
	15,45
	14,52
	16,39
	14,17
	17,07

	24
	bGHR-SspIYY-bIGF-1-SnaBIAB
	12
	15,49
	14,06
	16,39
	14,45
	16,39

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	19
	15,45
	14,52
	17,07
	14,52
	17,07

	26
	bGHR-SspIFY-bIGF-1-SnaBIBB
	38
	14,84
	14,52
	16,39
	14,29
	17,07

	27
	bGHR-SspIYY-bIGF-1-SnaBIBB
	9
	14,52
	14,06
	17,07
	14,29
	16,39

	
	Total sample
	200
	15,65
	14,84
	16,13
	14,29
	17,07

	Index of Format at the age of 12 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	14
	119,61
	118,45
	120,59
	119,42
	120,59

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	54
	119,61
	118,81
	120,59
	118,45
	120,79

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	39
	119,61
	119,42
	120,79
	119,42
	121,00

	4
	bGH-AluILL-bGHR-SspIFF
	39
	120,59
	119,42
	120,79
	118,81
	121,00

	5
	bGH-AluILL-bGHR-SspIFY
	57
	119,61
	119,42
	120,59
	118,45
	120,59

	6
	bGH-AluILL-bGHR-SspIYY
	11
	120,59
	119,42
	121,00
	119,42
	120,79

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	36
	120,59
	119,42
	120,79
	119,42
	120,90

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	17
	120,59
	119,42
	120,79
	119,42
	120,79

	10
	bGH-AluILV-bGHR-SspIFF
	24
	120,59
	119,42
	120,79
	119,42
	120,79

	11
	bGH-AluILV-bGHR-SspIFY
	25
	120,59
	119,61
	120,79
	119,42
	121,00

	12
	bGH-AluILV-bGHR-SspIYY
	8
	120,00
	116,35
	123,00
	118,45
	121,29

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	6
	118,55
	116,35
	123,00
	116,50
	120,79

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	18
	120,59
	119,42
	120,59
	119,42
	120,59

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	9
	120,59
	120,59
	121,00
	120,59
	121,00

	16
	bGH-AluIVV-bGHR-SspIFF
	9
	120,59
	119,42
	121,00
	119,61
	120,59

	17
	bGH-AluIVV-bGHR-SspIFY
	20
	120,59
	119,42
	120,59
	119,42
	120,59

	18
	bGH-AluIVV-bGHR-SspIYY
	5
	120,59
	116,35
	121,00
	119,42
	120,59

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	9
	119,61
	118,45
	121,00
	119,42
	120,59

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	12
	120,10
	116,50
	120,59
	116,50
	120,59

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	45
	120,59
	119,61
	120,79
	119,42
	120,79

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	51
	119,61
	119,42
	120,59
	118,45
	120,59

	24
	bGHR-SspIYY-bIGF-1-SnaBIAB
	12
	120,59
	119,42
	122,00
	119,42
	121,29

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	19
	120,59
	119,42
	121,00
	119,42
	121,00

	26
	bGHR-SspIFY-bIGF-1-SnaBIBB
	38
	120,59
	119,42
	120,79
	119,42
	121,00

	27
	bGHR-SspIYY-bIGF-1-SnaBIBB
	9
	120,59
	119,42
	121,00
	120,59
	120,79

	
	Total sample
	200
	119,82
	119,61
	120,59
	119,42
	120,79

	Index of Format at the age of 18 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	14
	134,03
	129,37
	135,83
	129,37
	135,83

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	54
	133,47
	132,52
	135,00
	130,65
	135,00

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	39
	131,97
	130,65
	133,88
	129,37
	134,17

	4
	bGH-AluILL-bGHR-SspIFF
	39
	133,06
	131,97
	135,00
	131,97
	135,00

	5
	bGH-AluILL-bGHR-SspIFY
	57
	132,79
	130,65
	135,00
	129,60
	135,00

	6
	bGH-AluILL-bGHR-SspIYY
	11
	131,97
	129,37
	135,83
	129,37
	134,17

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	36
	132,79
	130,65
	135,00
	130,01
	135,00

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	17
	131,97
	129,37
	135,00
	129,37
	135,00

	10
	bGH-AluILV-bGHR-SspIFF
	24
	132,79
	130,65
	135,54
	130,01
	135,54

	11
	bGH-AluILV-bGHR-SspIFY
	25
	131,97
	129,37
	135,00
	129,37
	135,00

	12
	bGH-AluILV-bGHR-SspIYY
	8
	133,48
	127,78
	135,00
	128,57
	135,00

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	6
	134,44
	131,97
	135,83
	132,79
	135,83

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	18
	129,37
	127,78
	133,06
	127,78
	133,06

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	9
	130,65
	127,78
	135,00
	130,65
	133,88

	16
	bGH-AluIVV-bGHR-SspIFF
	9
	133,88
	130,65
	135,00
	132,52
	135,00

	17
	bGH-AluIVV-bGHR-SspIFY
	20
	131,31
	127,78
	133,88
	127,78
	134,44
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	18
	bGH-AluIVV-bGHR-SspIYY
	5
	129,37
	127,78
	132,79
	127,78
	130,65

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	9
	133,88
	130,65
	135,83
	132,79
	135,00

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	12
	134,16
	127,78
	135,83
	128,57
	135,83

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	45
	132,79
	131,97
	135,00
	131,97
	135,00

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	51
	132,79
	130,65
	135,00
	129,37
	135,00

	24
	bGHR-SspIYY-bIGF-1-SnaBIAB
	12
	131,08
	127,78
	134,17
	128,57
	134,03

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	19
	132,79
	129,37
	135,00
	129,37
	135,00

	26
	bGHR-SspIFY-bIGF-1-SnaBIBB
	38
	131,31
	130,65
	133,06
	129,37
	133,88

	27
	bGHR-SspIYY-bIGF-1-SnaBIBB
	9
	130,65
	127,78
	135,00
	129,37
	133,88

	
	Total sample
	200
	132,35
	131,97
	133,06
	129,37
	135,00

	Index of Format at the age of 24 months

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	14
	134,69
	130,16
	135,25
	130,47
	135,25

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	54
	134,15
	131,45
	134,43
	130,47
	135,25

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	39
	131,45
	130,16
	134,15
	130,16
	134,96

	4
	bGH-AluILL-bGHR-SspIFF
	39
	134,15
	131,45
	134,96
	131,45
	135,25

	5
	bGH-AluILL-bGHR-SspIFY
	57
	131,45
	130,47
	134,43
	130,16
	134,96

	6
	bGH-AluILL-bGHR-SspIYY
	11
	131,45
	128,91
	135,25
	128,91
	135,25

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	36
	131,45
	130,47
	135,25
	130,47
	135,25

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	17
	131,45
	130,47
	135,25
	130,47
	135,25

	10
	bGH-AluILV-bGHR-SspIFF
	24
	131,45
	130,47
	135,25
	130,47
	135,25

	11
	bGH-AluILV-bGHR-SspIFY
	25
	131,45
	130,47
	134,43
	130,47
	135,25

	12
	bGH-AluILV-bGHR-SspIYY
	8
	132,94
	128,91
	136,07
	130,47
	134,84

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	6
	134,70
	131,45
	136,36
	131,45
	136,36

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	18
	130,47
	130,47
	134,15
	130,47
	134,15

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	9
	130,47
	130,16
	135,25
	130,16
	134,15

	16
	bGH-AluIVV-bGHR-SspIFF
	9
	134,43
	130,47
	135,25
	133,06
	135,25

	17
	bGH-AluIVV-bGHR-SspIFY
	20
	130,96
	130,47
	134,15
	130,47
	134,70

	18
	bGH-AluIVV-bGHR-SspIYY
	5
	130,47
	128,91
	131,45
	130,16
	130,47

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	9
	134,43
	130,16
	135,25
	131,45
	135,25

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	12
	132,80
	130,47
	136,36
	130,47
	135,80

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	45
	133,06
	131,45
	134,96
	131,45
	135,25

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	51
	131,45
	130,47
	134,15
	130,47
	134,43

	24
	bGHR-SspIYY-bIGF-1-SnaBIAB
	12
	130,96
	128,91
	135,25
	129,69
	134,70

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	19
	131,45
	130,47
	135,25
	130,47
	135,25

	26
	bGHR-SspIFY-bIGF-1-SnaBIBB
	38
	130,96
	130,16
	134,15
	130,16
	134,96

	27
	bGHR-SspIYY-bIGF-1-SnaBIBB
	9
	130,47
	130,16
	134,43
	130,16
	134,15

	
	Total sample
	200
	132,55
	131,45
	134,15
	130,47
	135,25

	Index of narrow quarters at the age of  12 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	14
	197,22
	178,95
	205,88
	184,21
	205,56

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	54
	194,44
	188,89
	200,00
	188,89
	205,88

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	39
	205,56
	194,44
	205,56
	188,89
	205,88

	4
	bGH-AluILL-bGHR-SspIFF
	39
	200,00
	194,44
	205,56
	188,89
	205,88

	5
	bGH-AluILL-bGHR-SspIFY
	57
	194,44
	188,89
	205,56
	188,89
	205,88

	6
	bGH-AluILL-bGHR-SspIYY
	11
	205,56
	188,89
	205,88
	188,89
	205,88

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	36
	200,00
	194,44
	205,88
	194,44
	205,88

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	17
	205,56
	194,44
	205,88
	194,44
	205,88

	10
	bGH-AluILV-bGHR-SspIFF
	24
	200,00
	194,44
	205,88
	191,67
	205,88

	11
	bGH-AluILV-bGHR-SspIFY
	25
	205,56
	200,00
	205,88
	194,44
	205,88

	12
	bGH-AluILV-bGHR-SspIYY
	8
	200,00
	184,21
	211,76
	189,33
	208,66

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	6
	191,67
	188,89
	205,88
	188,89
	200,00

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	18
	205,56
	194,44
	211,76
	194,44
	211,76

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	9
	205,88
	188,89
	211,76
	200,00
	205,88

	16
	bGH-AluIVV-bGHR-SspIFF
	9
	194,44
	184,21
	205,88
	188,89
	200,00

	17
	bGH-AluIVV-bGHR-SspIFY
	20
	205,72
	194,44
	211,76
	191,67
	211,76

	18
	bGH-AluIVV-bGHR-SspIYY
	5
	205,88
	194,44
	211,76
	205,56
	211,76

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	9
	194,44
	184,21
	205,56
	188,89
	200,00

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	12
	200,00
	188,89
	211,76
	188,89
	208,82
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	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	45
	200,00
	194,44
	205,56
	188,89
	205,88

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	51
	194,44
	188,89
	205,56
	188,89
	205,88

	24
	bGHR-SspIYY-bIGF-1-SnaBIAB
	12
	202,78
	194,44
	211,76
	197,22
	208,66

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	19
	200,00
	188,89
	205,88
	188,89
	205,88

	26
	bGHR-SspIFY-bIGF-1-SnaBIBB
	38
	205,56
	200,00
	205,88
	194,44
	205,88

	27
	bGHR-SspIYY-bIGF-1-SnaBIBB
	9
	205,88
	188,89
	211,76
	200,00
	205,88

	
	Total sample
	200
	198,61
	200,00
	205,56
	188,89
	205,88

	Index of narrow quarters at the age of  18 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	14
	171,43
	163,64
	184,21
	163,64
	180,95

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	54
	175,00
	166,67
	184,21
	163,64
	185,00

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	39
	175,00
	163,64
	180,95
	163,64
	180,95

	4
	bGH-AluILL-bGHR-SspIFF
	39
	175,00
	166,67
	180,95
	163,64
	185,00

	5
	bGH-AluILL-bGHR-SspIFY
	57
	175,00
	166,67
	180,95
	163,64
	184,21

	6
	bGH-AluILL-bGHR-SspIYY
	11
	175,00
	163,64
	185,00
	171,43
	180,95

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	36
	175,00
	166,67
	184,21
	163,64
	185,00

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	17
	180,95
	171,43
	185,00
	171,43
	185,00

	10
	bGH-AluILV-bGHR-SspIFF
	24
	175,00
	171,43
	185,00
	169,05
	185,00

	11
	bGH-AluILV-bGHR-SspIFY
	25
	175,00
	163,64
	185,00
	163,64
	185,00

	12
	bGH-AluILV-bGHR-SspIYY
	8
	182,98
	163,64
	189,47
	163,64
	187,24

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	6
	179,61
	163,64
	189,47
	175,00
	184,21

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	18
	180,95
	175,00
	185,00
	175,00
	185,00

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	9
	163,64
	163,64
	185,00
	163,64
	175,00

	16
	bGH-AluIVV-bGHR-SspIFF
	9
	175,00
	163,64
	185,00
	163,64
	180,00

	17
	bGH-AluIVV-bGHR-SspIFY
	20
	180,95
	175,00
	185,00
	169,32
	185,00

	18
	bGH-AluIVV-bGHR-SspIYY
	5
	180,95
	163,64
	185,00
	163,64
	185,00

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	9
	171,43
	163,64
	180,95
	163,64
	175,00

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	12
	182,58
	166,67
	185,00
	169,05
	184,61

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	45
	175,00
	171,43
	180,95
	163,64
	185,00

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	51
	175,00
	166,67
	184,21
	163,64
	185,00

	24
	bGHR-SspIYY-bIGF-1-SnaBIAB
	12
	182,98
	175,00
	189,47
	177,98
	187,24

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	19
	175,00
	166,67
	185,00
	166,67
	185,00

	26
	bGHR-SspIFY-bIGF-1-SnaBIBB
	38
	175,00
	163,64
	180,95
	163,64
	180,95

	27
	bGHR-SspIYY-bIGF-1-SnaBIBB
	9
	175,00
	163,64
	185,00
	163,64
	180,95

	
	Total sample
	200
	175,15
	175,00
	180,00
	163,64
	185,00

	Index of narrow quarters at the age of  24 months

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	14
	165,22
	150,00
	168,18
	154,17
	168,18

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	54
	160,87
	156,52
	163,64
	156,52
	165,22

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	39
	160,87
	156,52
	165,22
	156,52
	168,18

	4
	bGH-AluILL-bGHR-SspIFF
	39
	156,52
	156,52
	163,64
	156,52
	165,22

	5
	bGH-AluILL-bGHR-SspIFY
	57
	163,64
	156,52
	165,22
	154,17
	166,67

	6
	bGH-AluILL-bGHR-SspIYY
	11
	163,64
	150,00
	177,27
	156,52
	177,27

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	36
	158,70
	156,52
	165,22
	156,52
	165,94

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	17
	160,87
	156,52
	165,22
	156,52
	165,22

	10
	bGH-AluILV-bGHR-SspIFF
	24
	158,70
	156,52
	166,67
	156,52
	167,42

	11
	bGH-AluILV-bGHR-SspIFY
	25
	160,87
	156,52
	165,22
	156,52
	165,22

	12
	bGH-AluILV-bGHR-SspIYY
	8
	158,70
	154,17
	177,27
	155,34
	165,22

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	6
	162,25
	156,52
	166,67
	156,52
	166,67

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	18
	165,22
	163,64
	165,22
	163,64
	165,22

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	9
	154,17
	150,00
	165,22
	150,00
	163,64

	16
	bGH-AluIVV-bGHR-SspIFF
	9
	156,52
	150,00
	165,22
	154,17
	163,64

	17
	bGH-AluIVV-bGHR-SspIFY
	20
	165,22
	156,52
	165,22
	156,52
	165,22

	18
	bGH-AluIVV-bGHR-SspIYY
	5
	165,22
	150,00
	177,27
	160,87
	165,22

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	9
	160,87
	150,00
	168,18
	154,17
	163,64

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	12
	165,22
	159,09
	166,67
	159,98
	166,67

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	45
	156,52
	156,52
	163,64
	156,52
	165,22

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	51
	163,64
	156,52
	165,22
	154,17
	165,22

	24
	bGHR-SspIYY-bIGF-1-SnaBIAB
	12
	164,43
	156,52
	177,27
	158,70
	171,25
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	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	19
	156,52
	156,52
	165,22
	156,52
	165,22

	26
	bGHR-SspIFY-bIGF-1-SnaBIBB
	38
	162,25
	156,52
	165,22
	154,17
	168,18

	27
	bGHR-SspIYY-bIGF-1-SnaBIBB
	9
	156,52
	150,00
	165,22
	150,00
	165,22

	
	Total sample
	200
	161,56
	156,52
	163,64
	156,52
	165,22

	Mass index at the age of 12 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	14
	162,75
	160,78
	163,73
	160,78
	163,73

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	54
	163,37
	161,76
	163,73
	161,17
	163,73

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	39
	163,11
	163,11
	163,73
	161,76
	165,00

	4
	bGH-AluILL-bGHR-SspIFF
	39
	163,37
	162,75
	163,73
	161,17
	165,00

	5
	bGH-AluILL-bGHR-SspIFY
	57
	163,11
	162,75
	163,37
	161,17
	163,73

	6
	bGH-AluILL-bGHR-SspIYY
	11
	163,11
	161,76
	166,00
	161,76
	163,73

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	36
	163,37
	162,75
	163,73
	161,96
	164,36

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	17
	163,37
	163,11
	163,73
	163,11
	163,73

	10
	bGH-AluILV-bGHR-SspIFF
	24
	163,37
	162,75
	163,73
	162,75
	163,73

	11
	bGH-AluILV-bGHR-SspIFY
	25
	163,37
	162,75
	163,73
	162,75
	163,73

	12
	bGH-AluILV-bGHR-SspIYY
	8
	163,42
	159,22
	168,00
	159,42
	164,36

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	6
	161,46
	159,62
	165,00
	161,17
	163,37

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	18
	163,42
	161,76
	163,73
	161,76
	163,73

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	9
	163,73
	160,78
	166,00
	161,76
	166,00

	16
	bGH-AluIVV-bGHR-SspIFF
	9
	162,75
	160,19
	165,00
	160,78
	164,71

	17
	bGH-AluIVV-bGHR-SspIFY
	20
	163,24
	161,17
	163,73
	161,17
	163,73

	18
	bGH-AluIVV-bGHR-SspIYY
	5
	163,73
	159,62
	166,00
	163,11
	163,73

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	9
	162,75
	159,62
	165,00
	160,78
	164,71

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	12
	162,56
	161,17
	163,73
	161,17
	163,55

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	45
	163,37
	162,75
	163,73
	161,76
	163,73

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	51
	163,11
	161,76
	163,73
	160,78
	163,73

	24
	bGHR-SspIYY-bIGF-1-SnaBIAB
	12
	163,42
	161,76
	165,00
	162,44
	164,36

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	19
	163,37
	162,75
	165,00
	162,75
	165,00

	26
	bGHR-SspIFY-bIGF-1-SnaBIBB
	38
	163,24
	163,11
	163,73
	162,75
	165,00

	27
	bGHR-SspIYY-bIGF-1-SnaBIBB
	9
	163,37
	160,78
	166,00
	161,76
	163,73

	
	Total sample
	200
	162,98
	163,11
	163,37
	161,17
	163,73

	Mass index at the age of 18 months 

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	14
	144,40
	139,68
	145,83
	139,68
	145,83

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	54
	143,80
	143,44
	145,00
	140,32
	145,00

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	39
	143,44
	140,32
	143,80
	139,68
	144,63

	4
	bGH-AluILL-bGHR-SspIFF
	39
	143,80
	143,44
	145,00
	141,46
	145,83

	5
	bGH-AluILL-bGHR-SspIFY
	57
	143,44
	140,32
	143,80
	139,68
	145,00

	6
	bGH-AluILL-bGHR-SspIYY
	11
	143,44
	139,68
	145,83
	139,68
	145,00

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	36
	143,44
	140,32
	145,00
	140,00
	145,83

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	17
	143,44
	139,68
	145,83
	139,68
	145,83

	10
	bGH-AluILV-bGHR-SspIFF
	24
	143,44
	140,32
	145,00
	140,00
	145,00

	11
	bGH-AluILV-bGHR-SspIFY
	25
	143,44
	139,68
	145,83
	139,68
	145,83

	12
	bGH-AluILV-bGHR-SspIYY
	8
	144,22
	138,89
	145,83
	139,29
	145,83

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	6
	144,81
	143,44
	145,83
	143,44
	145,00

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	18
	139,68
	138,89
	143,80
	138,89
	143,80

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	9
	140,32
	138,89
	145,83
	140,32
	144,63

	16
	bGH-AluIVV-bGHR-SspIFF
	9
	144,63
	140,32
	145,83
	141,46
	145,83

	17
	bGH-AluIVV-bGHR-SspIFY
	20
	141,88
	138,89
	144,63
	138,89
	144,81

	18
	bGH-AluIVV-bGHR-SspIYY
	5
	139,68
	138,89
	143,44
	138,89
	140,32

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	9
	144,63
	140,32
	145,83
	143,44
	145,83

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	12
	144,22
	138,89
	145,45
	139,29
	145,23

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	45
	143,44
	143,44
	145,00
	141,46
	145,00

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	51
	143,44
	140,32
	143,80
	138,89
	145,00

	24
	bGHR-SspIYY-bIGF-1-SnaBIAB
	12
	141,56
	138,89
	145,00
	139,29
	144,81

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	19
	143,44
	139,68
	145,00
	139,68
	145,00

	26
	bGHR-SspIFY-bIGF-1-SnaBIBB
	38
	141,88
	140,32
	143,80
	139,68
	144,63

	27
	bGHR-SspIYY-bIGF-1-SnaBIBB
	9
	140,32
	138,89
	145,83
	139,68
	144,63


Continuation of table G.12
	1
	2
	3
	4
	5
	6
	7
	8

	
	Total sample
	200
	142,73
	143,44
	143,80
	139,68
	145,23

	Mass index at the age of 24 months

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	14
	144,90
	139,06
	145,08
	139,06
	145,08

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	54
	142,74
	142,74
	145,08
	140,16
	145,08

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	39
	142,74
	139,68
	144,72
	139,06
	144,72

	4
	bGH-AluILL-bGHR-SspIFF
	39
	142,74
	142,74
	145,08
	142,28
	145,08

	5
	bGH-AluILL-bGHR-SspIFY
	57
	142,74
	139,68
	144,72
	139,68
	145,08

	6
	bGH-AluILL-bGHR-SspIYY
	11
	142,74
	139,06
	145,08
	139,06
	145,08

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	36
	142,74
	139,68
	145,08
	139,37
	145,08

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	17
	142,74
	139,06
	145,08
	139,06
	145,08

	10
	bGH-AluILV-bGHR-SspIFF
	24
	142,74
	139,68
	145,08
	139,37
	145,08

	11
	bGH-AluILV-bGHR-SspIFY
	25
	142,74
	139,06
	145,08
	139,06
	145,08

	12
	bGH-AluILV-bGHR-SspIYY
	8
	143,91
	138,28
	145,90
	138,67
	145,49

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	6
	145,31
	142,74
	146,28
	142,74
	146,28

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	18
	139,06
	138,28
	144,72
	138,28
	144,72

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	9
	139,68
	138,28
	145,08
	139,68
	144,72

	16
	bGH-AluIVV-bGHR-SspIFF
	9
	144,72
	139,68
	145,90
	143,55
	145,08

	17
	bGH-AluIVV-bGHR-SspIFY
	20
	141,21
	138,28
	144,72
	138,28
	144,90

	18
	bGH-AluIVV-bGHR-SspIYY
	5
	139,06
	138,28
	142,74
	138,28
	139,68

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	9
	144,72
	139,68
	145,08
	142,74
	145,08

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	12
	143,32
	138,28
	146,28
	138,67
	145,68

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	45
	142,74
	142,74
	145,08
	142,28
	145,08

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	51
	142,74
	139,68
	144,72
	139,06
	145,08

	24
	bGHR-SspIYY-bIGF-1-SnaBIAB
	12
	140,90
	138,28
	145,90
	138,67
	145,31

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	19
	142,74
	139,06
	145,90
	139,06
	145,90

	26
	bGHR-SspIFY-bIGF-1-SnaBIBB
	38
	141,21
	139,68
	144,72
	139,06
	144,72

	27
	bGHR-SspIYY-bIGF-1-SnaBIBB
	9
	139,68
	138,28
	145,08
	139,06
	144,72

	
	Total sample
	200
	142,39
	142,74
	142,74
	139,06
	145,08


Table G.13 – Types of paired combinations and the number of identified animals

	Diplotype № 
	Diplotype structure
	Aberdeen Angus, number
	Hereford, number
	GH-AluI
	IGF-1-SnaBI
	GHR-SspI

	
	
	
	
	LL
	LV
	VV
	AA
	AB
	BB
	FF
	FY
	YY

	
	
	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	14
	1
	
	
	4
	
	
	
	
	

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	54
	1
	
	
	
	5
	
	
	
	

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	39
	1
	
	
	
	
	6
	
	
	

	4
	bGH-AluILL-bGHR-SspIFF
	33
	39
	1
	
	
	
	
	
	7
	
	

	5
	bGH-AluILL-bGHR-SspIFY
	11
	57
	1
	
	
	
	
	
	
	8
	

	6
	bGH-AluILL-bGHR-SspIYY
	-
	11
	1
	
	
	
	
	
	
	
	9

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	4
	
	2
	
	4
	
	
	
	
	

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	36
	
	2
	
	
	5
	
	
	
	

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	17
	
	2
	
	
	
	6
	
	
	

	10
	bGH-AluILV-bGHR-SspIFF
	52
	24
	
	2
	
	
	
	
	7
	
	

	11
	bGH-AluILV-bGHR-SspIFY
	20
	25
	
	2
	
	
	
	
	
	8
	

	12
	bGH-AluILV-bGHR-SspIYY
	-
	8
	
	2
	
	
	
	
	
	
	9

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	6
	
	
	3
	4
	
	
	
	
	

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	18
	
	
	3
	
	5
	
	
	
	

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	9
	
	
	3
	
	
	6
	
	
	

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	9
	
	
	3
	
	
	
	7
	
	

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	20
	
	
	3
	
	
	
	
	8
	

	18
	bGH-AluIVV-bGHR-SspIYY
	-
	5
	
	
	3
	
	
	
	
	
	9

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	9
	
	
	
	4
	
	
	7
	
	

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	12
	
	
	
	4
	
	
	
	8
	

	21
	bGHR-SspIFY-bIGF-1-SnaBIAA
	-
	3
	
	
	
	4
	
	
	
	
	9

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	45
	
	
	
	
	5
	
	7
	
	

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	51
	
	
	
	
	5
	
	
	8
	

	24
	bGHR-SspIYY-bIGF-1-SnaBIAB
	-
	12
	
	
	
	
	5
	
	
	
	9

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	19
	
	
	
	
	
	6
	7
	
	

	26
	bGHR-SspIFY-bIGF-1-SnaBIBB
	-
	38
	
	
	
	
	
	6
	
	8
	

	27
	bGHR-SspIYY-bIGF-1-SnaBIBB
	-
	9
	
	
	
	
	
	6
	
	
	9


Table G.14 – Paired combinations of genotypes associated with live weight at the age of 24 months in Aberdeen- Angus breed
	Diplotype № 
	Diplotype 
	Number of animals
	Ме
	95% confidence intervalМе
	Interquartile range

	
	
	
	
	CR1
	CR2
	25 %
	75 %

	1
	2
	3
	4
	5
	6
	7
	8

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	416
	401
	430
	406
	427

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	416
	412
	418
	410
	418

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	409
	401
	418
	406
	417

	4
	bGH-AluILL-bGHR-SspIFF
	33
	414
	408
	417
	406
	418

	5
	bGH-AluILL-bGHR-SspIFY
	11
	418
	414
	422
	416
	422

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	418
	414
	421
	408
	422

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	416
	412
	419
	411
	421

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	418
	411
	421
	411,5
	421

	10
	bGH-AluILV-bGHR-SspIFF
	52
	418
	415
	421
	412
	422

	11
	bGH-AluILV-bGHR-SspIFY
	20
	416,5
	407
	420
	406,5
	420,5

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	415
	408
	418
	409
	418

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	416
	412
	422
	412
	422

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	425
	420
	431
	417
	431

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	417
	415
	423
	414
	426

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	417,5
	409
	452
	413
	422

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	416,5
	414
	421
	408,5
	422,5

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	416
	407
	418
	409
	418

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	415
	412
	418
	410
	421

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	416
	414
	418
	411
	421,5

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	418
	414
	423
	412
	426

	
	Total sample
	184
	417
	415
	418
	411
	422


Table G.15 – Paired combinations of genotypes associated with the сompactness index at at the age of 12 months in Aberdeen- Angus breed
	Diplotype № 
	Diplotype 
	Number of animals
	Ме
	95% confidence range Ме
	Interquartile range

	
	
	
	
	CR1
	CR2
	25 %
	75 %

	1
	2
	3
	4
	5
	6
	7
	8

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	87,97
	83,1
	90,3
	83,94
	89,92

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	87,22
	85,51
	88,72
	85,4
	89,92

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	85,4
	82,61
	89,39
	84,33
	88,32

	4
	bGH-AluILL-bGHR-SspIFF
	33
	87,41
	85,4
	88,55
	84,38
	89,92

	5
	bGH-AluILL-bGHR-SspIFY
	11
	88,06
	85,29
	92,19
	85,50
	90,08

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	85,16
	83,97
	88,06
	82,84
	88,06

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	83,58
	81,48
	86,57
	80,6
	86,61

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	85,39
	83,97
	88,06
	84,17
	88,03

	10
	bGH-AluILV-bGHR-SspIFF
	52
	85,12
	83,97
	86,72
	82,16
	88,06

	11
	bGH-AluILV-bGHR-SspIFY
	20
	83,98
	82,44
	85,42
	81,82
	86,22

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	86,61
	80
	94,49
	84,25
	88,06

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	85,94
	85,04
	87,97
	85,04
	87,97

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	85,94
	82,09
	88,32
	82,09
	88,32

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	85,94
	84,56
	88,06
	84,25
	88,32

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	85,88
	82,48
	87,97
	85,27
	87,11

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	87,26
	84,38
	88,55
	84,29
	89,74

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	84,38
	81,2
	87,22
	82,84
	86,72

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	85,94
	84,38
	87,88
	82,61
	88,28

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	85,82
	85,04
	86,72
	83,52
	87,88

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	85,07
	83,97
	87,5
	82,61
	88,19

	
	Total sample
	184
	86,57
	85,5
	87,31
	83,58
	88,3


Table G.16 – Paired combinations of genotypes associated with the сompactness index at at the age of 24 months in Aberdeen -Angus breed
	Diplotype № 
	Diplotype 
	Number of animals
	Ме
	95% confidence intervalМе
	Interquartile range

	
	
	
	
	CR1
	CR2
	25 %
	75 %

	1
	2
	3
	4
	5
	6
	7
	8

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	86,16
	86,45
	
	84,42
	87,1

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	85,09
	83,64
	86,16
	83,01
	86,16

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	82,72
	81,01
	85,71
	81,82
	84,24

	4
	bGH-AluILL-bGHR-SspIFF
	33
	85,09
	83,85
	85,71
	83,01
	86,08

	5
	bGH-AluILL-bGHR-SspIFY
	11
	84,18
	81,44
	87,26
	81,71
	87,1

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	85,44
	83,54
	86,54
	83,54
	86,62

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	83,65
	82,39
	86,16
	81,94
	86,93

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	84,11
	80,84
	86,71
	81,24
	86,67

	10
	bGH-AluILV-bGHR-SspIFF
	52
	84,17
	83,33
	85,81
	82,02
	86,65

	11
	bGH-AluILV-bGHR-SspIFY
	20
	83,06
	81,71
	85,71
	81,04
	85,8

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	84,77
	79,39
	87,26
	81,25
	86,21

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	84,18
	82,5
	86,79
	82,5
	86,79

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	83,33
	80,65
	86,45
	80,65
	86,45

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	83,54
	82,91
	86,45
	81,44
	87,26

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	84,59
	81,76
	87,42
	83,04
	85,8

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	85,44
	84,42
	86,62
	83,81
	86,77

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	86,16
	82,43
	88,96
	84,47
	88

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	85,09
	83,23
	85,8
	82,5
	87,26

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	83,76
	82,47
	85,06
	81,9
	86,9

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	83,33
	81,82
	84,24
	81,44
	85,71

	
	Total sample
	184
	85,11
	84,08
	85,63
	82,5
	86,73


	Table G.17 – Paired combinations of genotypes associated with the massiveness index at the age of 18 months in Aberdeen -Angus breed 

Diplotype № 
	Diplotype 
	Number of animals
	Ме
	95% confidence intervalМе
	Interquartile range

	
	
	
	
	CR1
	CR2
	25 %
	75 %

	1
	2
	3
	4
	5
	6
	7
	8

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	104,2
	100
	106,09
	100
	104,96

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	102,52
	101,63
	105,13
	100
	105,88

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	103,33
	100
	104,2
	100
	103,39

	4
	bGH-AluILL-bGHR-SspIFF
	33
	103,39
	101,64
	104,24
	100
	105,13

	5
	bGH-AluILL-bGHR-SspIFY
	11
	102,52
	99,17
	105,93
	100
	105,93

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	101,68
	100
	104,17
	99,16
	105,79

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	100,81
	99,17
	102,46
	99,15
	102,63

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	100,84
	99,15
	103,25
	99,57
	102,47

	10
	bGH-AluILV-bGHR-SspIFF
	52
	101,64
	100
	103,25
	99,15
	105,43

	11
	bGH-AluILV-bGHR-SspIFY
	20
	100
	99,15
	101,54
	98,73
	102,1

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	102,5
	97,44
	108,7
	98,31
	106,56

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	103,28
	100,85
	105,93
	100,85
	105,93

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	104,24
	99,15
	108,47
	99,15
	108,47

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	103,25
	100,85
	105,88
	100,85
	105,93

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	102,92
	93,44
	105,93
	100
	104,73

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	102,15
	100
	104,24
	99,16
	105,94

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	100
	95,12
	102,5
	98,26
	101,69

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	102,09
	101,64
	103,51
	100
	105,13

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	102,1
	100
	103,33
	100
	103,76

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	101,75
	100
	104,2
	100
	104,27

	
	Total sample
	184
	102,54
	101,67
	103,33
	100
	105,08


Table G.18 – Paired combinations of genotypes associated with the index of bone at the age of 12 months in Aberdeen -Angus breed
	Diplotype № 
	Diplotype 
	Number of animals
	Ме
	95% confidence intervalМе
	Interquartile range

	
	
	
	
	CR1
	CR2
	25 %
	75 %

	1
	2
	3
	4
	5
	6
	7
	8

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	11
	14,16
	13,91
	15,79
	13,91
	14,68

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	25
	14,66
	14,04
	15,52
	14,04
	15,65

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	9
	15,65
	14,78
	16,36
	15,04
	15,79

	4
	bGH-AluILL-bGHR-SspIFF
	33
	14,41
	14,04
	15,04
	14,04
	15,65

	5
	bGH-AluILL-bGHR-SspIFY
	11
	14,16
	13,91
	15,65
	14,04
	15,65

	7
	bGH-AluILV-bIGF-1-SnaBIAА
	25
	14,04
	13,91
	14,78
	13,91
	14,81

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	31
	14,16
	14,04
	14,29
	13,91
	14,29

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	16
	14,1
	13,79
	15,18
	13,84
	15,11

	10
	bGH-AluILV-bGHR-SspIFF
	52
	14,16
	14,04
	14,29
	13,91
	14,8

	11
	bGH-AluILV-bGHR-SspIFY
	20
	14,22
	14,04
	15,04
	13,97
	15,11

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	11
	14,16
	13,91
	16,36
	13,91
	15,65

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	22
	14,16
	14,04
	14,53
	14,04
	14,53

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	15
	14,68
	14,04
	15,65
	14,04
	15,65

	16
	bGH-AluIVV-bGHR-SspIFF
	37
	14,16
	14,04
	14,53
	14,04
	14,78

	17
	bGH-AluIVV-bGHR-SspIFY
	8
	14,04
	13,79
	16,67
	13,85
	14,91

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	36
	14,1
	13,91
	14,29
	13,91
	14,67

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	9
	14,04
	13,79
	14,81
	13,91
	14,16

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	50
	14,16
	14,04
	14,29
	13,91
	14,66

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	20
	14,16
	14,04
	15,45
	14,04
	15,55

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	33
	14,78
	14,16
	15,65
	14,04
	15,65

	
	Total sample
	184
	14,22
	14,16
	14,41
	13,91
	15,25


	Table G.19 – Paired combinations of genotypes associated with live weight at the age of 12 months in Hereford breed
Diplotype № 
	Diplotype 
	Number of animals
	Ме
	95% confidence intervalМе
	Interquartile range

	
	
	
	
	CR1
	CR2
	25 %
	75 %

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	14
	294,5
	285
	298
	287
	298

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	54
	296,5
	295
	298
	293
	305

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	39
	298
	296
	302
	294
	305

	4
	bGH-AluILL-bGHR-SspIFF
	39
	298
	295
	305
	295
	306

	5
	bGH-AluILL-bGHR-SspIFY
	57
	296
	295
	298
	287
	300

	6
	bGH-AluILL-bGHR-SspIYY
	11
	297
	292
	305
	294
	297

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	36
	297
	292
	302
	287,5
	302,5

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	17
	297
	295
	306
	295
	306

	10
	bGH-AluILV-bGHR-SspIFF
	24
	296
	290
	302
	289
	302,5

	11
	bGH-AluILV-bGHR-SspIFY
	25
	297
	297
	305
	296
	305

	12
	bGH-AluILV-bGHR-SspIYY
	8
	297
	285
	310
	291
	310

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	6
	290
	285
	311
	286
	305

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	18
	295,5
	287
	298
	287
	298

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	9
	297
	290
	327
	296
	305

	16
	bGH-AluIVV-bGHR-SspIFF
	9
	295
	285
	305
	290
	298

	17
	bGH-AluIVV-bGHR-SspIFY
	20
	295,5
	286
	305
	286
	305

	18
	bGH-AluIVV-bGHR-SspIYY
	5
	297
	290
	308
	297
	298

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	9
	296
	285
	305
	290
	298

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	12
	289
	285
	294
	285,5
	300

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	45
	296
	295
	298
	292
	302

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	51
	297
	295
	300
	287
	305

	24
	bGHR-SspIYY-bIGF-1-SnaBIAB
	12
	297
	295
	298
	295,5
	298

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	19
	302
	295
	310
	295
	310

	26
	bGHR-SspIFY-bIGF-1-SnaBIBB
	38
	297
	296
	298
	295
	305

	27
	bGHR-SspIYY-bIGF-1-SnaBIBB
	9
	297
	290
	308
	294
	305

	
	Total sample
	200
	297,9
	296
	297
	290
	305


	Table G.20 – Paired combinations of genotypes associated with live weight at the age of 24 months in Hereford breed
Diplotype № 
	Diplotype 
	Number of animals
	Ме
	95% confidence interval Ме
	Interquartile range

	
	
	
	
	CR1
	CR2
	25 %
	75 %

	1
	bGH-AluILL-bIGF-1-SnaBIAA
	14
	425
	421
	432
	425
	431

	2
	bGH-AluILL-bIGF-1-SnaBIAB
	54
	430
	425
	430
	422
	432

	3
	bGH-AluILL-bIGF-1-SnaBIBB
	39
	426
	425
	430
	422
	432

	4
	bGH-AluILL-bGHR-SspIFF
	39
	426
	425
	431
	422
	432

	5
	bGH-AluILL-bGHR-SspIFY
	57
	426
	425
	430
	422
	430

	6
	bGH-AluILL-bGHR-SspIYY
	11
	431
	424
	435
	425
	435

	8
	bGH-AluILV-bIGF-1-SnaBIAB
	36
	429
	425
	430
	425
	433

	9
	bGH-AluILV-bIGF-1-SnaBIBB
	17
	430
	423
	430
	423
	430

	10
	bGH-AluILV-bGHR-SspIFF
	24
	428
	425
	430
	425
	430

	11
	bGH-AluILV-bGHR-SspIFY
	25
	426
	421
	430
	418
	430

	12
	bGH-AluILV-bGHR-SspIYY
	8
	432
	420
	440
	425
	435

	13
	bGH-AluIVV-bIGF-1-SnaBIAA
	6
	425
	420
	430
	425
	430

	14
	bGH-AluIVV-bIGF-1-SnaBIAB
	18
	429
	425
	430
	425
	430

	15
	bGH-AluIVV-bIGF-1-SnaBIBB
	9
	432
	422
	436
	422
	435

	16
	bGH-AluIVV-bGHR-SspIFF
	9
	428
	425
	430
	425
	430

	17
	bGH-AluIVV-bGHR-SspIFY
	20
	427,5
	425
	430
	423,5
	430

	18
	bGH-AluIVV-bGHR-SspIYY
	5
	432
	425
	435
	432
	435

	19
	bGHR-SspIFF-bIGF-1-SnaBIAA
	9
	425
	425
	431
	425
	430

	20
	bGHR-SspIFY-bIGF-1-SnaBIAA
	12
	423
	420
	425
	420,5
	427

	22
	bGHR-SspIFF-bIGF-1-SnaBIAB
	45
	428
	425
	430
	425
	430

	23
	bGHR-SspIFY-bIGF-1-SnaBIAB
	51
	428
	425
	430
	422
	431

	24
	bGHR-SspIYY-bIGF-1-SnaBIAB
	12
	431,5
	425
	435
	427,5
	435

	25
	bGHR-SspIFF-bIGF-1-SnaBIBB
	19
	426
	423
	435
	423
	435

	26
	bGHR-SspIFY-bIGF-1-SnaBIBB
	38
	425,5
	422
	430
	421
	431

	27
	bGHR-SspIYY-bIGF-1-SnaBIBB
	9
	432
	425
	435
	425
	435

	
	Total sample
	200
	427
	425
	430
	425
	432
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