
م	 ز��ن ��د�ا� د 
ح ا



@���! 

��� ��� :	
���
�� ���� ��� �� ................................................................................................��

���.�����................................................................................................................................��

���.����� ����� ���� ��  �!"#� �  $�%�&�' $�'�(�� ..........................................................�)

���.���*�� +,-�  �.	 �  $�'�(��  $�% ��/0-.......................................................................�


��1.$�23�� 4��	5 �#6.............................................................................................................�7

���.��� ������ 8�9�	5 ':�;�...................................................................................................�<

��).=>���� �!��	5 �  �/��?...................................................................................................��

��
.@�A�	�...............................................................................................................................��

��B.CD��E..............................................................................................................................�1

��7.F��G�? +,-� H�  �  I��G�..................................................................................................��


�� ��� :����� ��� �� 	
���......................................................................................................��

���.4��	5 �3�0�.......................................................................................................................�7

���.J�
9 I5 �%� K�L�9 M���...................................................................................................�<

���.N���9 ���L� I5 �%...........................................................................................................��

��1.������� �!��	5................................................................................................................��

���.��� ������ O�� �3� �%.............................................................................................................��

��).��� ������ O�� '  I5 )$M��L���(...........................................................................................��

��
.R�
- ��L��' �� S0?........................................................................................................��

��B.T���� �!��	5 �  R�	���&................................................................................................�)


�  ��� :!�"#$ �����...............................................................................................................%&

���.�/3�U� I5 �%� �/��?........................................................................................................�


���.�	�'E�> I5 �%'8�9�	5 �%..................................................................................................�


���.����� ���� �  ���V9 �	�'E�> �	5 '�(�9�	5........................................................................�7

��1.I�	�W X �/9 �!��	5 $ ��% Y�Z0G'......................................................................................1�



()�� ���0 �� ��) 123� 56



'() ��� :
�� ���� 
� 
'�*.......................................................................................................+%

1��.����� 'K�%�
�...................................................................................................................1�

1��.[GM�9 $���E X���	.............................................................................................................11

1��.O��	��� R�
- �  �/��?.....................................................................................................1�

1�1.S	�G��'............................................................................................................................1)

1��.S	�G��' '[GM�9 X���	......................................................................................................�<

1�).S	�G��'�6........................................................................................................................�<

1�
.���LZ#%...........................................................................................................................��

1�B.I����\�..........................................................................................................................�1

1�7.]�� �0�� 4G ��V��.............................................................................................................��

�,-. ��� :/#0 ����� 	'(12�........................................................................................................�&

���.����� 'K�%�
�...................................................................................................................�


���.4GX�� F �� $��� R�
- �#6............................................................................................�B

���.CM�� ����........................................................................................................................�B

��1.I�D�� R'�
9 �  I��	M�>.....................................................................................................)<

���.��� ��G�D>� I5 �%..............................................................................................................)�

��).��� �(�9�	5 �G ��^ ��G�D>� �2	5...........................................................................................)�

��
.��� ����� �U�;� K_�  '=W��.............................................................................................)1

�34 ��� :/5���� 	'6����
'.......................................................................................................7&

)��.����� 'K�%�
�...................................................................................................................)


)��.=���' $�G`�.....................................................................................................................)


)��.C'�  �'E�� =���' $�G`�.................................................................................................
�

)�1.=�#%� =���' $�G`�............................................................................................................
�

)��.$�G`����!9........................................................................................................................
�

)�).=�#%� ����!9$�G`..............................................................................................................
�

)�
.����� ���� �   �'E�� $�%������� =���' $�G`� '$�G`����!9.............................................
1

��86 ��� :���� !��3�.9"�'$ 
� /5............................................................................................&�


��.����� 'K�%�
�...................................................................................................................
7


��.=W  ]�� �0�� CM�� ����...................................................................................................B<



78�9� ����  55


��.R�� @�A�	�......................................................................................................................B<


�1.S	�G��' �!��	5.................................................................................................................B1


��.�"-�> �L	........................................................................................................................B1


�).@�A�	� �� a��� 8�9�0>......................................................................................................B�


�
.@�A�	� H��9 $�%�3�� �	 'F ��............................................................................................B)


�B.F�;	 b�Z9�� ����� ���� �  =>���� �!��	5.........................................................................B)

��36 ��� :/:
� ;<
� /-�� =�..................................................................................................>�

B��.�����................................................................................................................................B7

B��.c*�� @�A�	�..................................................................................................................7<

B��.]�� �0�� �� F �
��� M� 4G [Z0� R��,d� �(�9�0>...................................................................7�

B�1.C'� c*�� @�A�	� 'F �
��� M� F �  $�% ��G�*I��	' e"�A� I���&.................................7)

B��.C'� OG��2� ]�� �0�� fG���	 �U*.....................................................................................7B

B�).$�2�\.G' K2� C'� OG��2� ]�� �0�� fG���	 �U*...............................................................77

B�
. ����6 CM�� ����...........................................................................................................�<< 

�(� ��� :;�
 ?'@��� 	'6..........................................................................................................�A% 

7��.�����..............................................................................................................................�<� 
7��.@�A�	� $��� 4G �G �0g =
-.............................................................................................�<1 
7��.@�A�	� 4G =
- �  4G I��M )C'� H'�	�9(......................................................................�<� 
7�1.@�A�	� �� C'� +�U� h`& ���L�..................................................................................�<) 
7��.C'� c*�� @�A�	� $ �i�W�.........................................................................................�<) 
7�).j��� @�A�	�....................................................................................................................�<B 

�6� ��� :;�
 ;B��* 	'6.........................................................................................................��% 

�<��.�����............................................................................................................................��� 
�<��CD��E $��� ��3�9 4G f�6�9 �	5 k�*...........................................................................��1 
�<��CD��E O�� R�	���&........................................................................................................��� 
�<�1.CD��E �> �i9.............................................................................................................��) 
�<��.$�2�D��E ��?..............................................................................................................��) 
�<�).CD��E �� a��� $�	'��G�*.........................................................................................��
 



()�� ���0 �� ��) 123� 5:

�6�<'C ��� :DC<���6 � 	2��'3C�E........................................................................................��� 

����.$�	'��G�*..................................................................................................................��7 
����.��� CD��E $�	'��G�*..................................................................................................��7 
����.]%�6 ��3�9 �  ��� CD��E $�	'��G�*...........................................................................��< 
���1.C'� O��/9 I�D�� CD��E $�	'��G�*............................................................................��� 
����.��;��ZfG��l �	�A#% '$�	'��G�* �� C'� �3'�?...................................................��� 
���).SGM'��%......................................................................................................................��B 
���
.Y�'  $��\...................................................................................................................��< 

�6�<��� ��� :
�� ���� 
� /1�51�� ����� <� F�'8� �...............................................................�%% 

����.�����............................................................................................................................��� 
����.�%��	��	.......................................................................................................................��1 
����.$�2	5 �"-�..................................................................................................................��) 
���1.C'� $�% c�A�9 I�!� $�2	5 �m#6...............................................................................��
 
����.C'� $�% O��/9 I�!� $�2	5 �m#6....................................................................................��7 
���).@�A�	� �2��  �� 4#6 �%��	��	........................................................................................�1< 

[��0�.......................................................................................................................................�1� 



������ 

���� ���� 	
� �
 ���� 

BCB.���4� 
R'W %W8/f� `�� mS-� )�)��C �. �� %( @�� 	��K* @?9� � ���. �e ��c `8'W �� Y�D>���

 ����� M9���C{U��,��� 	��8* .)���� ��,D- %D '( �D]� �� %( @? � `8�,� M9� %C `�� M9���C %�&#�

 �*�C @ -8ZV M9� .�� �8D�8� 	Dn +� q9��D* � )���D��� ^��D
� %DC %�8� �C `�� M9���C )��

|�� 7a9�	6�� �� U��,��� �C %( @�� )�
 U�DK9. \?� � #8� )��C � Y�>��� �	9���K* �`�� mS-�

�U��,�� 	D� �8D* .%D�87 �� eD9 �D
 �� )�D
 ���D��8 � ��DC)�`�� M9�D��C z >
D� ���DT�)��

)�
�4 �� -8ZV ��,- �9 �})����C U��� R�� )��Z�0� ~	D���C � %DT#�n� �	D� �8D* .@,D-

 ���&W�@ -8ZV e9 �)�
�4 �� )�D 7 U���D�� �9 U�
�
� \C�0 �D
 ��D! @D�� .�8D3 sD'i�

 ����� �� R�� )��Z�0� ��,- ��&��� �� 	
���DC � �D #8� �C @D�� �D��. �dD# ̀ �� M9�D��C �D
 )����

CM9��
  %T��� �� 	
���C � � #8� �]� ��8� �K�?
 .s'i� ��,- %C �8C�� U�
�
� \C�0 � #8���9 

� 7 U�����)��K�?
 .��,- %C )� 7 U����� �9 U�
�
� \C�0� �8K! ����� �� �	� �DK987 .sD'i� ��

 ���8���,- �/( )��Z�0� R��	�U�8C ���D!� �� )�D 7 U����� \C�0 �	D� �KD*�C .�D�9� U��D7)��

��,- r�+# �� �K�?
 �c e9 B��K( @+� %()��Z�0� @ /
� ��/( �D���� .����,D- M9�D�/��

 
1. Best Animals 
2. Traits 
3. Recording 
4. Observation 
5. Measurement 
6. Phenotype 
7. Quantitative traits 
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1. Genotype  
2. Genetic improvement 
3. Environmental factors  
4. Management 
5. Economic effects 
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1. Farm Animal 
2. Industry structure of animal breeding 
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 � `�� \Z! �� 	, ( ��,- w��8� 	��8�3 � 	#�K� e ��c @D�� U�* %|�� .��8D�3	���D  �� 
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 �c ���_� �� �8�c \C�;�� )���� �_� � q +� ��(K�]8�D�`��D�3 \ZD! �� %D( U�
 ��8D� ��

�. �
@�� U�* U��� h j8�.

1. Quantitative genetic model 
2. Genetic effects 
3. Environmental effects  
4. Infinitesimal model 
5. Fisher (1918) 
6. polygenic 
7. Gene interaction 
8. Maternal effects 
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1. Genetic and environmental interaction 
2. Adaptation 
3. Holstein  
4. Brahma  
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1. Genetic improvement 
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1. Estimation breeding value 
2. Selection 
3. Mating system 
4.Own information 
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1. Half-sib information 
2. Offspring information  
3. Natural selection 
4. Artificial selection  
5. Evolutionary 
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1. Replacement 
2. Culling  
3. Complementarily 
4. Hybrid vigor 
5. Additive effects 
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1. Dominant effects 
2. Heritability 
3. Cross breeding 
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1. Lows 
2. Diploid  
3. Allele 
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1. Selection 
2. Migration 
3. Mutation 
4. Random drift  
5. Small population size 
6. Non random mating 
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2. Genotypic value 
3. Breeding value 
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1. Simply inherited traits 
2. Polygenic traits 
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1. Threshold trait 
2. Quantitative genetics 
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1. Progeny difference (PD) 
2. Transmitting ability (TA) 
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1. Expected progeny difference (EPD) 
2. Estimated transmitting abilities (ETA) 
3. Additive effect 
4. Additive genetic value 
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1 . Gene Combination value (GCV) 
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1. Gene combination effect 
2. Nonadditive gene effects 
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1. Repeated trait 
2. Producing Ability (PA) 
3. Permanent environmental effect  
4. Temporary environmental effect 
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1. Genetic paameters 
2. Heritability  
3. Phenotypic, genetic and environmental correlations 
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1. Broad sense  
2. Narrow sense  



N�� H�  /$w!.�T ����.����� EU

�9dI @_��� �d# @��)������� �� `�W `8�,� %C)�� ��8� @? � U��,� .

#�	�9dI @_��� )/�� %��� k�V U8�,� %C	� �8K! N��9��� �� 	��
� �� 	�\-�� %( �
�

 g ��c N��9���	
9�<!� 	@�� .�9dDI @D_��� U��,��� ��8� )���D���� �� k�DV )� @D�� ��D9� 

��Z�V� ��8KW @+� ���8/W)�9dI @_��� )U� ��� 	�@�SW �C � �8*h2��
� 	��DK
� .%DnC��

�� ���&W U��� B8��! � 	j�9� :

^CV

,P A

A

P

h r

h

=

σ
=
σ

2 2

2
2

2

%nC�� M9� ��,P Ar2MD9� �� �@�� 	g ��c 	
9�<!� �_� � 	� �8K! ���;� M C 	� �8K! 	��?&/
 

B8��!Aσ
2	g ��c N��9��� � 	
9�<!� Pσ

2@�� 	� �8K! N��9��� .3D�c �_� q;! �8	
D9�<!� 	

/( ���;� �d# @�� �TC \?� %C w��8� \C�0	@,D- w��8D� @D 'C�0 %��
� %T��� �� �. N��9��� 

	� �9dI @_��� ��W �C ���;� M9� � �*�C)z>
� 	��8* .

  �� %K��� � @&p� ��W e9 )�9dI @_��� �D� �,D- M DC �D9 � eD9 �D� �,D- M C �. ����==

	� �*�C.9 e9 %C e9�<� @,- )�9dI @_��� �7� ��== U�D/W :D>C %D( @D�� `8�,� M9�C �*�C 

*�� %T��� �� �8�8� N��9���	Dg ��c N��D9��� �� 	Dn +� \D��8W �D_� R�D� �dD# � @D�� 	��

� �8K! N��9���	@�� R( �� ?C %T��� �� @,- .D#�	@D_��� �D7� �9dDI)� RD( �� ?DC @,D- 

��
� �*�C �,- %C e9�<� 	�� �8K! ���  �� �9 N��9��� ��
 C %( �
�	\D #� %C %T��� �� �8�8� 

	g ��c � i \��8W)n +� �9	(@��.

B��� �� HG�@�� U�* %|��� ����� �� )��Z�0� ��,- M9��/�� )�9dI @_��� .�� �� ��,D-

 ��7 %� %C )�9dI @_��� ���;� r�+#R( U{q�8�� �}��9� �~)�KC R ?;� 	D� �DKK( .���D���� ��)

�� �D�/( )�9dDI @_���Q/=M DC RD( �� Q/=�D�A/=�� ��
D C � qD�8�� ��A/=�D]� �� ��D9� �� 

	� ��� 7 .�9dI @_��� ���8/W)� #8� ��,- � R( \p� � #8� ��,- )q�8�� �� �� 	��K*�C.

1. Lowly heritable  
2. Moderately heritable 
3. Highly heritable  
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1. Genetic change 
2. Accuracy of breeding value prediction  
3. Accuracy of selection  
4. Selection intensity  
5. Genetic variation  
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1. Generation interval  
2. Selection criterion  
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1. Selection differential  
2. Truncation selection 
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1. Inbreeding 
2. Out breeding 
3. Replacement  
4. Close population 
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1. Phenotypic selection differential (S) 
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1. Genetic change 
2. Accuracy of selection 
3. Breeding value prediction  
4. Selection index 
5. Best Linear Unbiased Prediction 
6. Statistic  
7. Matrix algebra  
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1. J. L. Lush 
2. Weighting factors 
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1. Own performance data 
2. Pedigree data 
3. Progeny data 
4. Biased  
5. Prediction values  
6. Estimated Breeding Value (EBV) 
7. Estimated progeny difference (EPD) 
8. Most Probable Producing Ability (MPPA) 
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1. Natural selection  
2. Artificial selection  
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1. Culling  
2. Single-trait selection 
3. Aggregate breeding value 
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1. Tandem selection 
2. Economic selection index 
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1. Breeding objective 
2. Economic weight 
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1. Correlated response to selection  
2. Response to selection 
3. Genetic trend 
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1. Meting systis 
2. Inbreeding 
3. Outbreeding 
4. Additive effects 
5. Inbreeding coefficient  
6. Cross breeding 
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1. Hybrid vigor 
2. Heterosis  
3. Inbreeding coefficient  
4. Common ancestor  
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1. Hybrid vigor  
2. Direct heterosis  
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1. Complementary characteristics  
2. Crossbreding 
3. Terminal cross 
4. Three breed terminal cross 
5. Rotational cross 
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1. Infinitesimal model 
2. Finite locus model  
3. Molecular genetics  
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1. Markers 
2. Association 
3. Quantitative Trait Loci (QTL) 
4. Linkage 
5. Estimation breeding value 
6. Marker Assisted Selection (MAS) 
7. Detection 
8. Blood polymorphisms  
9. Linkage equilibrium  
10. Linkage disequilibrium  
11. Highly polymorphic  
12. Restriction Fragment Length Polymorphisms (RFLP) 
13. Variable number of tandem repeats 
14. Mini satellites  
15. Micro satellites 
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1. Randomly Amplified Polymorphic DNA (RAPD) 
2. Amplified Fragment Length Polymorphisms (AFLP) 
3. Single Stranded Conformational Polymorphisms (SSCP) 
4. Single Nucleotide Polymorphisms (SNP) 
5. Hybridizations  
6. Polymerase Chain Reactions (PCR) 
7. Fine mapping 
8. Outbred populations 
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1. Confidence interval 



N�)0�
) H�  /��) 123� �) $8
w8
� �!.�T 0� ()�;.�� 5bO

	� �8* .��/��9���c �� v+C M)'-�� ^�
 	T� 'g* �K3 M	��'#. )��?&/
 � �]� ��8� �c 	

��'#.)�9�/( @,- �C �c M	@�� �]� ��8� .��*�� U�����)���. 9
��
	��c  #8Dg#8� e	��DC )

'g* �K3 M  T�	��'#. )9� ^�
 �c e9'-� �	@!�
D I "D'�>� oD��8� �� @D�� U�8D/� �� .

Ku/
 ��*�� M)���. )I ��C %�!�
)<f� 9'+� � % U��� \)�
 ��DT#�n� �8� M9� %C �8C�� %D|���

@�� U�* .

BFCV.e
��Y!�Tه�ي � ��I� z����/> $

��C)>
�  z�c ��g� )�
�/(	6�� �� `8�c �� ���.)I %C �8C��  ���8	��c  g	B��T�� {

U��,��� 	� �8* .� ��9��?&/
 6�� M	C � ����
� M�c ��g� )�
 D�/(	I D���C �. �DC %�D�8 	

	� �8* .��8- ��	%(U��� )�
 � U�f* �� `�l9��?�� o��8� U��8��V �	7 � 
�	D��� �	�8D�8� 

��*�C 	� I ��8� ���8	C � �
����
� M�c ��g� 
)�D�/(	�<� D9�8D/� %DT#�n� �� �D��. %DC e.��

� ���.�C �C �\/W (��8� ��< &	}C �c ��g� �� M	I T� �� %��8  ��� � \+� M ���c s)�]� ��8� 

U��,��� 	� �8* .� (��8� ��< &	�����7 �-�� �� ���&W )(��8�  �� \-�� s�D_� �� �c ��Dg� ��

 ���8���( ��Tn0 B��&�	)���( ��� �K(	D� �D*�C .��D�. 6�� ��)I ��D�8	��c  Dg	B��DT�� 

���C	T� �  ��� M ��'#. s)~(��8�  �#�� �� s9�D#�� �� �D��. B�;��� U8+� � ���� � M9��D�� %DC M

����)/
�  � @9��	��*�C .� �� �
����
� �7��<9g	���c )�K*�C �]� ��8� 	��D��c \D+� ��8�)

>
� �� �]� ��8� ��� z.

��C)T�  � M�c \+ �
�� �C)`��8D���( �D
 ! %'D-�! �� <9Dg	�%'D-�! ���c Dg	�U��,�D�� 

	� �8* .! %'-�! <9g	C 6�� �� U��,��� �C ���c MRadiation hybrid�����C 	� )�8D* .� �� D9 M

7 U����� ���� 6�� �)�� �C �8�8� ��C @,� ���T� t��� �C `8�c )%�*� �� DNA 	�� �*�C

 @�SW �C�bp �
� U��� �	��8* .��c %'-�! 6�� �� g	T� �DC  D  D���( ���DT� M DC ��� �K �� M

1. Linkage analysis 
2. Recombination fraction 
3. Linkage phase  
4. Physical distance 
5. Genetic map distance  
6. Base pairs (bp) 
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1. Morgan or centiMorgan (cM) 
2. Genetic mapping function 
3. Inbred line 
4. F1 
5. F2 
6. Back cross 
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1. Linkage disequilibrium  
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1. Marker assisted selection 
2. Haplotype assisted selection 
3. Gene assisted selection 
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