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 68 RJ� 0*%��45� f����� �7��G � 345�

"�G �	 	���� 0*��oB7�� 345� �  345� ��>

:J��%� ��&� �+ 345� 6����F�� 	���� � ;��G

 0R��2?l)1378.���G ���> *���( 	�&� (  

  

/�Q
� R��?�@  

 *
�8 � *48 *+�^O���J\ *���( J� H�

�+ J� 0345� � "�#��  ��&�300  345� "�G

 ��� �	 ��eF� "�/%� ;��(������  �	 � �7@�	�(

 ;��l �E�^� �+) �E�^� ��100  (345� "�G

�( *N&�o� ��eF� .�@ �75��  ��� )���

 ��� �( ;�����V R��+�� ��eF� W8��� "&���

 3OV �4�%�@ "�/%�  R�W�� �( �1 *I�� �7��

 �( � �75�� 345� ;��l �E�^� �+ �	 "�#��

 f��5 ;��( .�@ :	J C+ � �>	  ���

C5� *G��Z_rJ� �+ &O7_@ H#� � )� 6G 

 f�� �( p\ �(40  :	�
7�� � �>	�@:�^%\ . 

C5� *+��  �E�^� �+ �( �	 ;��_� �&93 

 �&��(&F%� �8��) �(���F� R�&�N(  *(	 �(p\ 

5/0-3/0 ���%�� �	 ��7��  M_l �() �	 p\ J��%

*���2 &4% � �@� �I75� 6l���( .�@ �75�� 

�&��(&F%� �]�l ������ �	 :	�
7�� 	�&�  �	 J�

 �7��G ���> �^��F� 6V�	 �	 �8 ;WI� �Z�2

�%	&(  :�@ 6�FO�	&(. *2��V �Z�2  � �(��

;���	  	��(�73×65×27 *7%�� �7��  �Z�2

 *IV�	R\  A�B7� � 	��(� ;���	66×56×21 

*7%�� �7�	&(.   

�( ��eF� f��I4N  6��&78�� ��9 )���

3×3  �( �% 3� ;	�� *>?� �(3  �( .	&( :	��

 ��� )��� ��4+$+�}�  6��@9  ��4�� �(

 M����F1M1 0F1M2 0F1M3 0F2M1 0

F2M2 0F2M3 0F3M1 0F3M2  �F3M3 

 	&( ��4�� �+ )�( 3  �(��� .(���F�6F@ 1 ;��( 

 0��eF� "�/%�1 *I�� �7��h�� �% J� "�#�� (M1) 

 �(100 �G 0h�� :	�� J� 345� "1 *I�� �7��

 �( �% ��� "�#�� J� �^�	100  J� 345� "�G

 � "�	 :	��1 *I�� �7�� ��&� ��� J� �^�	 "�#��

 �( �%100  Y&I5� "&� :	�� J� 345� "�G�@. 

�% ���� ��eF� f��I4N M���� ���( W�% �+

345� ���� ;��( *��� �% ��%�4+ *7����	 ;�+

 J�:	�� .	&( �+  
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*
� 1: 0/S  *��
H'��3×3  !�2�
< 67(�8��6:�/�� 6;�< �3�< �� /: 6�,�. V�-� �3�< 6;�< V� ��;

 4/5�� ��3 � /: 6;�< N2� �3�3 0�1� N:�L�2> �
S. M: /: WF :�3�<.  

  
  

0�1� 2+�3  .�/&� �  

H� J� �@�G 5 �!�	 0�� � J� �N�� �� � 

R\����� �+ �@. ;��( ��� �&'�� ;��� �  J�

C5�;�+ 	&2&� A&r�� �( ��4�� �+  :}�� �(

*�	�o� f�&!  ������� �	 � �7@�	�(10 

� ��Ze� �!�	 �( :�^O���J\ h� 7%� :	�	 �@  ��

�!�	 �&� ��J �	 �� � C5������ �+ �@ �	 .

C5� �1�� ��� �����+*  ;���	 �84  h&I�

 �( �%	&( �7��� �� � 345�) *��Z9 C5� R�&�N

�( 3� (��{�J&����#�� �Z��B� �@ � �� ( C5��+ 

*I� 6��@ �8 0U>�% *�&I� f�4�_ � 0*��#��

C5� C5� R�&�N �( :��� � :�@ ��
� ;�+

�%	&( *��Z9��k0 C5� 68 J� R&�J\ 	�&� ;�+

 ����� �� � �!�	 ���9 ���( � C8�@. �	 

�!�	 ���1% �� � �Z9 ��(�� 1  �@ :��/��

)Bromage and Cumaranataunga, 1988(.  

  

 NX���1:  

F (%)  = (EF / ET) × 100 

F ��� � �!�	 :FE :C5�;�+ �� � �7��� C��� �ET :

68 345�$���J\ 	�&� ;�+.  

  

�	 h&9 R&���(&F%� :��	 C5�;�+ :	&�\ �( 

���> J� �42 �+�&��(&F%�*� ;��\�@ .Q�&7� 

 p\ ;��	R&���(&F%�  �� �� � R��J J�
��
� 

34/1±2/18  �2�	*7%��	��G .	&( 
��
� H� 

J� �@�G 6 ) J��109 �2�	- J��T� ( 	�	. T�% 

 J� :	�
7�� �( �+��D 
��
� ��(��2 ��B�Z ��@ 

)Hanjavanit et al., 2008(.  

  

 NX���2:  

HR (%)  = (NL  / NFE) × 100 

RH :T�%  
��
���D �LN : ;�+��D 	����
��
� 

:�@  �FEN :C5� 	�����7��� �� � ;�+.       

  

YZ�� ��;6������

���� G�  

UV�@ �+�&��(&F%� p\ *���4�@&F�W�� ;�+

 6��@��	  �R}�_8�  h&IB�)HACH 0�F���\ (

 M1                          M3                       M2 

 

 

F3                            F2                               F1 
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 �pH )330i/SET0 WTW 0R�4�\ (J���%� �( 

�&9 �&��(&F%� �8�� �+ �	 R��W4+  �8J� 3� 

�Z�� ����� p\0 *� ���m��@�% 0:J��%�;��G 

 .�@  

  

6��/����<� ��;  

 ;��( � �� � �!�	 ;���\ 6�IB� � ��W/�


��
� 3� H%����� W���%\ J� � ���9H�R&�J\ 

�	 *8&� ~�� R���49� 95 �!�	  ;��( �

*���( 	&2� "�N �� 	&2� *^7_Z4+ ��( 

UV�@�+ J� R&�J\ *^7_Z4+ M��] R&���� 

�	 "�% ��W��  SPSS 20:	�
7�� J����� �B� 

.�@  

   

[��H:  

 h��21 �_�J P��7% ����&� */��

)��*Ol� *%���� *+�� )Acipenser 

persicus( h��2 �;�+ 2  �3 UV�@ ;�+

:J��%�345� :�@ ;��G�+ "�#�� �;�+  �+

�J\ 	�&� ��&�$�� *� R�O% ��.�+	  

  

��2> 1%C�) : !�2�
< 6P��8�����3 )� �2� 2�+ 6:�/�� 6;�<� ��Z  

%�C�> 
*' �)�  

)Kg( 

 *' �
S

)cm( 

 �
S6��\�K 

)cm( 

N��� ��3  

)cm( 

!�  

(���)  

:	�� 1 )F1( 16 157 145 5/31 15  

:	�� 2 )F2( 28 191 175 5/33 18  

:	�� 3 )F3( 30 181 162 30 17  

�% 1 )M1(  13  141  128  5/22  14  

�% 2 )M2(  15  144  131  23  14  

�% 3 )M3(  12  150  138  25  13  

  

 ��2>2 :YZ����; �)�2:��/�L �2�  �3�< !�2�
< �38��6:�/�� 6;�<  !�\:��<)± (���$< ]�/B:�  

�3�< 6;�<  
 V�-� *' �)�

)Kg(  

 3�2$�V�-�  

�3 /; 4/L  

V�-� /X7  

)mm(  
*�D�/
�< 3�2$�  

GV  
(%)  

F1  8/2  07/4±54  09/0±2/3  4/1±6  6/8  

F2  2/4  85/4±52  1/0±5/3  7/1±8  8/8  

F3  2/4  7/3±49  1/0±5/3  5/1±9  9/8  

GV )Germinal Vesicle(.�7_+ ���>&� :  
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 ��2>3 :YZ����; �)�2:��/�L �2�  /: !�2�
< �38��6:�/�� 6;�<  

 6;�<

/:  

pH   _��<

6</5��  

%�/'
��</5��  

(%)  

4/5�� `/B�  

(%)  

E
����H�N  

4/5�� )mOsm/L(  

 `/B� R2<

(N�:�a)  

 %�&�'

4/5�� `/B�  

4/5�� �'�/�  

)Cell/mL(  

M1  35/9  11  50  154  195  Q�&7�  910×356/3  

M2  67/9  10  60  146  110  Q�&7�  910×550/2  

M3  4/9  8  80  193  260  p&V  910×051/1  
  

  

 P��7%UV�@ *���(;�+  ;��4�@&F�W��

:J��%� :�@ ;��G� � R��J J� �+�&��(&F%� p\�� � 


��
�  f�� �	 �+��D R�@6 �8 	�	 R�O% J�� 

� �e8��l 06>��l ( p\ ;��	 Q�&7� � M����

17 01/20  �34/1±2/18 *7%�� �2�	 0	��G

� �e8��l 06>��l  p\ h&IB� R}�_8� Q�&7�

 �( M����3/6 05/9  �09/1±1/8 *I��"�G �	 

� �e8��l 06>��l � �7��  Q�&7�pH  p\ �(

 M����8/6 09/7  �41/0±5/7  *��4� ;��(

.	&( �+��4��  

 h��24  T�% � �� � �!�	 �_�� � � P��7%

�+��D 
��
�J� :��\ ��	 �( ; ����&� 

�I75� *� R�O% ���+	. !�l P��7% *>?� J� 6

 Q�&7� �8 	�	 R�O% :	�� �� �( �% 3� ��(

 
��
� T�% � �� � �!�	 ���7O�( �(��� �( M�

5/0±97/92  �89/13±29/73  �% �( Y&(��

 :��4@3 .	&(  

 X?7V� �8 	�	 R�O% ;���\ P��7%

*��� �� � �!�	 ��( ;��	� UV�@ ;�+

 h��2 �	 :�@ :��@� "�#��3 �O% :�+�O� 

)05/0P>�( .( )��� R&�J\ M��] *^7_Z4+ 

R&���� ��( C8��� "�#�� �!�	 �(  �� �

)603/0- = r0 01/0P<( � T�% 
��
� )175/0- = r 0

01/0P<Y�Z��� ( *
�� :�+�O� .�@  

 �� � �!�	 �( 6����F�� 	���� ��(

)574/0= r 001/0P<( 0 �( �7��D&4�� ��(

�!�	 ) �� �511/0= r 001/0P<(  
��
� T�% �

)288/0= r 001/0P<�Ze� Y�Z��� ( 	&2� 

.�@�	 ���E4+ �( )��� R&�J\ �&8�� 

��(pH  "�#�� �!�	 �( ) �� �015/0= r0 

01/0P<( �Ze� Y�Z��� ���] � � T�% �( 


��
� )282/0- = r 001/0P<( *
�� Y�Z��� 

	&2� �@�	.  
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��2>4 ��E .�/&� b/: � 0�1� 2+�3 :�3 8��6;�< 6�,� 6:�/�� !�\:��<) ± ]�/B:� (���$<  

67(�  

/:�; �3�< ���;  
0�1� 2+�3  

*' c�
H<  2+�3

0�1�  

.�/&� b/:  

(%)  

 b/: *' c�
H<

.�/&� (%)  

M1  F1  87  7/6±87/85  57/42  22/22±02/68  

F2 92 6/83 

F3 6/78 9/77 

M2  F1 2/91 5/4±67/88 68/45 6/22±54/59  

F2 4/91 33/47 

F3 4/83 63/85  

M3  F1 2/93 5/0±97/92 6/59 89/13±29/73  

F2  3/92  9/72 

F3  4/93  39/87  

  

dB�  

 R�@ ����( vN�( �1�� �% "�#�� ��
�8

*� 345� &4% � �@� :J�2� ���2 �( �FI( 	&@

*� W�% �� *��Z9 ��
�8 �8 *��l �	 �+	

 345� 3� ;����( *��%�&� � ���&� MZ� Q �

*� *��Z9 ���2 .	&@ R��+�� ���42 ����(��(

Q�B� �	 *^7_(�� 0*@���� � *����	 ;�+

 R��+�� ��
�8 �( "�#�� � 345� �( 6��8

 p&k���% "�#�� � 345� .	��	 �( J� *F� R�&�N

;W(\ ��7_G �	 :���8 	��B� 6��&N ;����

 �(*� ��4@) ���\Ochokwu et al., 2015 .(

*%��^% �]�l h�l �	*��+  ��
�8 	�&� �	

�42 "�#�� � 345� :�@ ;��\� � R\ ���( 

 ;��	��	 	&2� 
��
� � �� � �!�	 .����(��(0 

 *(��J�� ��
�8 ;���] ;��� "�#�� � 345�

��� :�1( $��W�� �� *N&�o� �� � J� ;��

6!�l 	&@ )Ochokwu et al., 2015.( C8��� 

�	 "�#�� �%&G �( *^7_( 0R��+�� �I75� ;�+

 *+�� RJ� � �� 0"�#�� *� �	 *� R�@ *��V

) 	��	 �%Ingermann et al., 2002 .(  

 ��
�8 0���m� 0*F�7%g � *��B� 6��&N

RJ� 0�� 0;	�� ��( f����m� 0��k  � h&9

6o� 0*+�� � *r��>) *G	&�\ 0)�7�� 0

 � ;�m� 	�&� p�2 0(*����78�(UV�@ ;�+

&F�W�� p\ *���4�@ ��%��pH;�&@ 00  �2�	

R}�_8� � f���l h&IB�  �	 ��&� 6��&N J�
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 h&9 0"�#�� �8�l) "�#�� ��
�8 $/��

 0	����) 345� � ("�#�� C8��� � C/l 0 "�#��

*� ����(��( .��7_+ (345� ��> � RJ� R�&�

 $ % *+�� *I���� 	�&� ��
�8 �8 �
G

 � �� � �!�	 $��W�� *��%�&� �	 *���� ���&�

C5�*��Z9 ;�+ �� �		�  �( R\ h�Z%	 �( �8

���&� ;�+��D "�� � :��4+ �+�&V 	&( )Coban 

et al., 2011�( .( *(��J�� )��� ��4+  � *48

 *
�8UV�@ ;�+�&"�#�� ������ �( ��0  �	

 ��4+� J� *N&�o� ��eF� *����8 $��W�� �12

:}�� ��	�&V�( ;���7_+ )Alavi et al., 

2004.( C8��� �7��� ��� �	 "�#�� J� C1����� 

UV�@ ;�+����� :���8 �� �&� �� �  ���� 

*��%�&� 3� 6��N ;��I8 �	 R�W�� �� �&� 

��eF� *+�� �( ��4@ ��\ )Krol, et al., 2006.(   

 �% ��&� $+�}� ��� �	1 (M1)  C8��� �(

 "�#��910×356/3 *I�� �	 M�F� �7� �( �8

 �� � :	�� ����&��@ :	�		&( :  �(7/6±87/85 

�� � �!�	 ���748 0�!�	 ��  ���� �( �Z_%

 �+�%�@�	  �% ��&� �8 *��&! �	3 (M3)  �(

 "�#�� C8���910×051/1 *I�� �	M�F� �7�  �(

5/0±97/92  � �� � �!�	89/13±29/73 

 ���7O�( 
��
� �!�	~��  ���� �( �Z_% ��

�	 .	�	 z�o7V� 	&V �( �+�%  f�&! ������

 h�� �	 R���F4+ � )�	�	 Q�&� �7��G1390 

 "�#�� C8��� *���( �(11  �% ��&�)�� *+��

 ���WG *Ol� *%�����@ C8��� ��( �8 "�#�� 

C8��� ��( � �� � �!�	 �( "�#�� �( T�% 
��
� 

��(�� 3�  R���F4+ � ;�'% .	��	 	&2� *
��

)1384 � "�#�� C8��� Y�Z��� *���( �( (�!�	 

 �� �16  �( �% *+��16  :	�� *+��)�� *+��

 ���WG *Ol� *%�����%	�8  �8 �	 R	�W��

 :	�� *+�� 3� �( �l�� �% *+�� 3� "�#��

�l��0  �� � �!�	 "�#�� C8��� $��W�� �(

*I� �� � �!�	 � $+�8 *��#��&�� *��#��

*��� $��W�� ���� ;��		�8 �]�l $+�}� .

 �( &_4+f������  f�&! )�	�	 Q�&� �7��G

) R���F4+ �1390 $%���F4+ � ;�'% � (

)1384 ( �( 0���;�&9  �( "�#�� C8��� ��( �8

 	&2� *
�� *^7_Z4+ 
��
� T�% � �� � �!�	

 "�#�� C8��� ;���	 �8 ;�% ��&� � �@�	

 ���748 0	&( �+�% ���� �( �Z_% ;�7O�(

�!�	 �� � � T�% 
��
� �� �( :��4+ .�@�	 

�(  )������WG;�+ Ottesen R���F4+ � 

)2009	���� ( \�J&����#�� ��� �F4� ;���	 

3� *^7_Z4+ *�����	 �( R�W�� �� �&� 

�� � 0�@�( �O�4+ ��� *4%R�&� R\ �� *@�� 

M���� ;��( $��*��( R�&� ;����( "�#�� 
�	 *+��  HI9� f&Z���+)Hippoglossus 

hippoglossus (�_%�	.   
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 345� ~�� �	)��R��+�� 6����F��;�+ 

	��7� h�e� R�&�N �( 	��	 	&2� ;R��2?l � 

R���F4+ )1378( 	&2� 9-8 6����F�� �� �	 

)�� 345�*+��  *%�������WG  .�%	�8��� J� 

��0 $��W�� C8��� "�#�� ��eF� �	 )��0R��+�� 

 �(�IN 	&2� 6����F��;�+ 	��7� ~�� �	 

345�0 	��� R�F�� R��W4+ ��r "�#�� �( 

6V�	 345� *� C+��� ����8 � vN�( 

*I�*��#�� R�@ C5� *�	&@ ;�u\) 0*��8�� 

1388 (�8 R\ h�Z%	 �( $+�8 �!�	 �� � � 

T�% 
��
� *� T��+	. W�% �]�l $+�}� 

 ��� �( &_4+0��� R��^O+�}� ��� f������ �( 

;�&9  �8"�#�� C8��� �( "&� �% *+�� 

�������0 ;��D�( 
��
� T�% � �� � �!�	 

 .�@�	 ����&� ���� �( �Z_%  

 345� �	 	&2&� 6����F�� 	���� Q�&7�
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Abstract  
This study was done to determine the role of sperm on the fertilization and hatching rates in 

Persian sturgeon (Acipenser persicus). For this purpose, the sperms of three males fertilized ova 
of three females using 3×3 factorial design. Sperm motility and density, spermatocrit percent, 
sperm pH and osmolarity and ovum number per grams, micropyle number and diameter were 
measured. 1mL of sperm from each male was fertilized 100g of ova from each female. Therefore, 
9 treatments including F1M1, F1M2, F1M3, F2M1, F2M2, F2M3, F3M1, F3M2 and F3M3 were 
designed (triplicate). The percentage of fertilization was determined 5 hours after fertilization and 
hatching rate was determined after 6 days. The results showed that the average number of 
micropyle pores in ova were 6, 8 and 9, respectively in Acipenser persicus. The sperm motility 
was 50, 60 and 80 percent, respectively. F3M3 treatment showed the highest percentage of 
fertilization and larvae hatching rate. F3M1 treatment had the lowest percentage of fertilization 
and F1M1 treatment had the lowest hatching rate. The results of measuring male sperm 
parameters showed that the high density of sperm with the number of ovum micropyles to 
increase fertilization, was unrelated and there was no significant difference between fertilization 
rate with the number of micropyles and measured parameters in sperms (P>0.05). Based on the 
Pearson correlation coefficient relationship, there were negative between sperm density with 
fertilization (r = -0.603, P<0.01) and hatching (r = - 0.175, P<0.01) rates. There was a positive 
relationship between the number of micropyle and fertilization rate (r = 0.574, P<0.01) and 
between the osmolarity and fertilization (P <0.01, r = 0.511) and hatching (P <0.01, r = 0.288) 
rates. Due to the large numbers of micropyle in sturgeon eggs, to increase the percentage of 
fertilization rate, sperm density should be low but motility duration and quality should be high. 

Key words: Acipenser persicus, Sperm, Ovum, Fertilization Rate, Hatching Rate. 
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