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Abstract 
The aim of this study was to investigate the genetic diversity of different camel breeds in Sistan and Baluchestan province using 
microsatellite markers. For this purpose, 70 camels were randomly selected from Jamazeh and Baluchi breeds. Jugular vein blood sampling 
was performed in the tubes containing 0.5% EDTA. The extraction of DNA was performed by salt-detergent method. Five microsatellite 
markers were selected from the camel genome project with specific primers and banding patterns on 5% agarose gel. Genetic and population 
structures were analyzed using POPGENE v1.31 software. The number of alleles in five marker positions in Jamazeh and Baluchi breeds 
ranged from one to six alleles. The number of alleles in five markers CVRLO6, VOLP32, LCV66, WYLLO and CMS17 in Jamazeh are 
equal to three, two, three, four and one alleles, respectively, and in Baluchi breed with two, four, two, five and one alleles, respectively. 
According to the results, the range of heterozygosity observed in the studied sites in Jamazeh and Baluchi breeds was in the range from 0.29 
to 0.52. The results of FST analysis showed that the two populations were more than 96% similar and the difference between them was 3%. 
The results of the present research indicated a low rate of polymorphism in the studied sites and in order to preserve breeds and be more 
adaptable to environmental conditions, it needs more attention and control of inbreeding. 
 
Keywords: Baluchi camel, Gene flow, Heterozygosity, Jamazeh camel, Polymorphic information content. 
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CVRLO6  33/0  49/0  66/0  50/0  40/0  56/0  60/0  43/0  37/0  51/0  62/0  48/0  

VOLP32  77/0  79/0  22/0  20/0  40/0  50/0  60/0  49/0  54/0  60/0  45/0  39/0  

LCA66  66/0  69/0  33/0  30/0  40/0  56/0  60/0  43/0  50/0  60/0  50/0  39/0  

WYLLO  44/0  52/0  55/0  47/0  20/0  39/0  80/0  60/0  29/0  43/0  70/0  56/0  

CMS17 1  1  0  0  1  1  0  0  1  1  0  0  

��)���� 64/0  70/0  35/0  29/0  48/0  60/0  52/0  39/0  54/0  63/0  45/0  36/0  

  
?�.@ 5 .��-%=$  [Q�
H4"  ����) ��%2=� ��;=�@ ��D:  K%�
 K6
.C: �)LCA66 �CVRL06 �VOLP32  �WYLLO �)74 �� ��  $�


: *� � ���	@���: *� � ���10 ���0) " 

��������
� (���)��*�(�  ���78  +�,��  MY �78�E  

CVRLO6  47/0  42/0  47/0  

VOLP32  19/0  48/0  38/0  

LCA66 29/0  42/0  38/0  

WYLLO  45/0  59/0  54/0  

  
?�.@ 6. ��-%=$ ��4=S  � %�� ���� � 60) ��/  ��D:�@=��; �=2��) ��%)� K6
.C:  K%�
LCA66 �CVRL06 �VOLP32  �

WYLLO �� 0�$�" $�
���)74 �� � ���	@ � : *����: *� � ���10 ���0) "  

�78�E  �8
��) �)��*�(  ��"�� (�Y  ��7#\� s��  E��  �HY��\ �
�7�  ��7#\� s�� 

���78  

CVRLO6  81/1  6/0  63/2  4/0  

VOLP32  06/0  7/0  12/0  7/0  

LCA66  22/0  9/0  40/0  9/0  

WYLLO  025/1  9/0  58/1  9/0  

+�,��  

CVRLO6  4/2  12/0  5/3  05/0  

VOLP32  4/2  9/0  5/3  9/0  

LCA66  4/2  12/0  5/3  05/0  

WYLLO  03/6  8/0  05/8  6/0  

 MY�78�E  

CVRLO6  5/4  2/0  6/6  08/0  

VOLP32  8/1  9/0  02/3  9/0  

LCA66  4/2  4/0  7/3  2/0  

WYLLO  7/6  9/0  3/9  8/0  
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 E�XH' q@�. �� � �&#�� �� �"�#�$ �,>�; �����

)FST �� P�� E��X. E��78 -  �Y  �  ��*� F
�#� (96 

��� %�&' ����� - �>�  �9  �� �-�8)  �� �>�  ��7 .(

Q' (���#. �"�#�$ m�	' ����� �  ��#�� ��7. �����Y

 ����Y) E�XH' q@�. �
 �g�FST (���)��*� (��� (

YWLLO8 VOLP03 VOLP08 YWLL38 CVR01 

YWLL44 VOLP32  -CVOLP67 �� S�'�' 036/0 

088/0 08/0 045/0 054/0 069/0 014/0  -06/0 

 /,#0� (�� �!� ��� ��
�G �
�7' �)���� �Y �� �7� B���A

�� ����Y ��#��] �.��12[������ �  . (-� �� �)
  (�

 �� � �&#�� �� �����Y-  �#. (�� �!�13 ��������
� �)��*�

 ����9 �� �"�#�$ �
�7' (�FST  �	��  � 095/0  �'116/0 

] �� �7� B���A17[ .j� ��	+  ��+ �����Y-  (���#. � 

) E�XH' q@�. ��#���O� -FST ��� - ��*Y �� M@�  (

�	����I ��*Y �� (�� �!�] �� �� �� 3[.  
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��� �. E�� �
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  �3
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�7' ��$ ��
�8 ��

��)
�8 ���7' �  ��
� E�� Q
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?�.@ 8. ��-%=$ ���%���� F )FIS �FIT  �FST ($@ �=�� 

45" )Nm (c �$% ��  ��D:�@=��; �=2��) ��%)� K6
.C: 

 K%�
LCA66 �CVRL06 �VOLP32  �WYLLO �� 

0�$�" W	@1E $�
���  �)74 �����	@ � : *� ���0) "

���: *� � ���10  

��������
� (���)��*�  FIS FIT  FST  Nm 

CVRLO6  41/0-  31/0-  07/0  24/3  

VOLP32  20/0-  15/0-  04/0  57/5  

LCA66  31/0-  26/0-  03/0  27/6  

WYLLO  30/0-  27/0-  02/0  52/10  

��)����  31/0-  25/0-  04/0  50/5  
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 �+�,� -) �-�8 � 9 .E�� ��. �p��� ( =�`ab� (��#N�

 �,".�	+ �)��
�7� k�� =�`ab� (��#N��,".�	+  - k��

M�9  �8-�� ��$ ��"� Q
 �  � �� (�� �.�� �Y �
�7' � 

���7� �z{��� ��  � �� ��Y�� �. =����O' �	��  .��PIC  ���

�� Q
 �' �&>  ~���  �` �
� ������ �� .�.��  �)���� �.�� �'

M�9  ���'  �8-�	+  �
� ���-��; -  �
� (�� �9 (��� �,".

 �  ��$ ��"�.E�� E��78  

P�� �' ���g� �
PIC  ��)
�8 (��� ���78  �!� � 

WYLLO 42/0  -jY �' ��)
�8 �� y���� ���g� �


VOLP32  ���g� ��18/0  �+�,�  �!� �  . ��P�� �' �


 ��)
�8 �� y���� ���g�WYLLO  ���g� ��55/0  -

jY �'��)
�8 �� y���� �
 (��CVRLO6  -LCA66  ��

 ���g�33/0 �� ��M�9 MY  ���' ����� .  ���' ��� - ��

M�9 �Y E�� �
� �)��*� ��$ ��"� �� �  :��7Y (��

 ���g�PIC  �� �",� ��"� �� �  M�9 MY  ���' �� �R	' ��

M�9  ���'��)
�8 - E�� �"#� ��� :��7Y (�� �� �
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 � �� M�9  ���' - M�9 MY  ���'P�� �' PIC  �	���@ k��
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�	+ �,".56/0 P�� �'�	+ q@�. �
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 ���A��I9 �
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CVRLO6  33/0 33/0  5/0  

VOLP32  18/0  45/0  35/0  

LCA66  27/0  33/0  35/0  

WYLLO  42/0  55/0  56/0  
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