
����� ��	
� � 
���	�� ��
� � ���� /�	�������� /��	 ! ��	"# � $"#/�	%&�	' ()*+ 

��� 

,�-��./0' ��	� �	 ' 1�� 2 ,�3�' �	4�� ���0��56 789�:;� 
�	 � 

)Oncorhynchus mykiss(

��	��� 	>� , ?�*�
0��2 ��� ,��(

)���	
� �	
�
 :��/�/�����	�� �	
�
 :��/�/��(

�,�4# 

@� A�	� ��B
��	C8 �&
2 D��� E��F�	; 0���	� �G,;	��	� � ,!� �56 789�:;� 
��	H� �	H ' 1�� 2 ,�3�' �	4�� @�3	F� 9/� �� I�	 �

 �	:
� ��� �/	�0G J�! �� ��	K%�� 	� I,�-��./0'0�L M' 1H�0G ��0H6 �H��0� ���� I@%�	/ 1�&
2 0��N' 
	�0; �0.�� 	� @%�	/ O	P3 
	� .

	P3� ��5��
@� 
,�-��./0' ����G �	��� AR
� @���� ,�/	' 1"2 � ,/�0G 9���' 5�06 
	�S�� �� T�M�' ��,�' S�	 ! 
	� L%&H� 	H� 

(NORs) ���� �� S0%&G @�"' � A��8 
	� ,! ��	K%�� �������0U 
	� .��@� 9�
# 1�&; ���0� ��B
� �� 	��	
G $�	4' � �&
2 
	�

 1�	� V	�3	F� �,! ,�3�' �	��	� 1�0G V��W ��	
! .�0.�� O	P3 �� $W	X Y	%; @� ��� �	�; ���0� 9/� Z/	%; @%�	/ 1�&
2 0��N' 
	�0;

 ��	� L M' 	� �3� �� 
	�([[ %,;��� ��	� .��
	�0G J�! 9�
#Cº]/^_V,� @� ^[�M' 
�� @P�6� G �� `a I	� 1H!b^[�� @HP�6� 


	P3� c�	� IO	P3 ��5�� @� 
,�-��./0' *[%,/�0G .��	H� � 0; d��M� � ,�-��./� ��	� �	 ' I,�-��./0' ��	� �	 ' �	��	� e	H?3 �� ,H�-��./�

 ����	��4;� f�%M� $X�0�)�M' g/0K' ��5�� I�G�� ��# ��5�� �	�� @/bN' h�0! 	' g/0K' �� �G,;	��	� ��5�� � ��� ��# 
	� (V�	HK'

�
�� ,;��,; �	�; 
���)[]/[P>(I@H� 	H��	 �' 0/	H� @H� 1�&; ,�-��./0' ��	� � 0; d��M� �	 �' �� g/0K' � �G�� ��# ��5�� �3� ��H�

�
�� 9�/	a 
��� ��� 0')[]/[P>(.9� ��*@i�� $�	4' �:�	� @H�3�� $HX�0� �� � ��5H�� LH/ @� ,�-��./0' 0; � ,�-��./� 0; �	��	� �� 	�

 ��� 5;j�'	�0.�� .����	� �� ��, M' 9�
# 1����� 
�	X ,�-��./� 
	� @�X0� �� �/	����� A�a 
�	� 	/ @%&� A�a 
�	�@� �3	X�� I��� 

��	� ��, M' @N�' �	%k	� 9%!�� ��2� 	� ,�-��./0' 
	� ��� 1����� ,6	� ITM�� 
�.

�j�� 
	� 
,��� :�56 789�:;� 
�/	�0G J�! I@%�	/ 1�&
2 0��N' 0; I,�-��./0' I��	� �	 ' I�	 � 

@�,P� 

���� � !"� !�# $
�%&'� �()�� 
� *"!�( + ,�	-./ 01&2  $�3

�. 4 �!
 5	 ,+�67 8)���9	! ��:;. 
�(3 $,�()3�  �(%)&�< =

�  >	+
 
�)?. 8@�.)AB(.�D6(E 
� ��(F�  GH%I  "+ �%	

 =,�	-./ �
!�� J�K63�!" 
�;L �'+ �?6F M�1. .M�(1. *8	8�

 �(1NF "+ ,�()3�  "+ $
�)?(. 
� �?6F O-(P Q/R)(K�
 $,�(N#

 � ,8. 8@
 S3�# T7�. ��@	"8()U�
 V�E 8	�. �# $<��+ +�

 �@�����=� �.�(	���W G�4(E "!�(. ! �(3��6� �D'�
 V�X

 �(  �1Y  8)U�
 $�3
�&�
 ! �?6F 
8(')AZ(.(' "+(�(K	� $�

.?6F M�1(7�. �(3�# T()# S(� �)4(( �@�(�(���+�(	" =�

(([((()\
!�� ! �.�(((@ �(()12
 �((])3�  R(^/ +
 ,/ $�((F ! *8

(( (��((�+8K�
 -(()� ! ��(()� �((])3�  $�((3 *8((@ _
�((` �((3 

�.
�
 �.)a
�	��&'+ !8@
+ �'�6@
�# �&`� / S�+�)$�&#� $�bI�+� �c�d O�d 
�(GH)@ =�	�	
� J�17 *8%I�+� =e
8  �).�
 *�KI�+� 
�� =

*:�%)�!�&%U+ �?� =G�:
�%  O�\? :Kalbassi_m@modares.ac.ir 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

44
.2

1.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
04

 ]
 

                               1 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.44.21.6
https://jstnar.iut.ac.ir/article-1-885-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	��������/��	 ! � $"#��	"# /�	%&�	' ()*+ 

�f� 

5N2
 �
+! !�(  �(3 ��(@)g(.h(3 �?(6F �8(i 8(@
 R)(6[

 �  �
+�� *�K&'� 
� +
 �
+�))j
 �. ,�)3 �(:i
 �# *�
!/ ��F!

 S3�(# +
 �
+�(� �(U�U 
� +�(i k	8:
 *�"�. ! �	�j
 �. �3� 

�  �(  �iQ �3�  ! 83� ��(@)BB(.�1('�6
 *�K&('� 8(@
 �(.

 *8	87 G+�))j
 �3�  $�3�L k%@ 
� $+O-P Q/� 8	8� # 8	/ �

�6l�+ =�3�  m�
 ,8@ *�)' k �@$� �2(c S	+-(�+ ! R)%� 

�  �'�� 8@�. ..�(. �?(6F �8(i 8(@
 �. *!H7�(`X
� n�

 �. �'�� �I@�� ���. 
� �
+�))j
 �� o6F � ��F! �(# 8(	/

 $
�N). �. +
 �'�� �)'�?d ���(47 $�3 8(6��  $
�(N). $�(3

 
� �()  ! p�(  T7�. �b)&� 
� ! *��# ��	" �[
�P ! �	�	�&#�.

�  �1d�  R	+ 
� �� R	8U�  ��@)�.(

"+ $�)��1F $+�.� q�P! *8	8� ,�)3�  
� M�1. �(;�/ ,+�(


 ��# h)r7 +
 .�rU+$(%	 $8)s�1t	�
 "+ ��!
 �(3$$+�(. �Wu(  

! h)r7 ,�)3�  8)U�
 @!
�$+�. $��X&P+h)r7 e�)r  
� $"�'

 �('+ $
�b
)Av(.
� �(3��6� k( �%
 ^�#�(' �&I(). ,�()3� 

 �  T7�. 8)s�1t	�
 ! 5)U�.�&  $<��+ ��@ 
� �(# �	+�(i w.�(6 

�U�d k(Y  8()U�
 ! �?(6F G�)E�X(` �D('�
 $+�(. $��7 

�  V�X  w	�(' 8(@
 V�(E =��(@ ���(� ,8(. �(
)Ax(.
�

O-P Q/R)K�
 $*��  ,�N# y�:	�r
 8)s�1t	�
 $�3z)3 k( �%
 �(���

 �(N� ,�I(� ��+8(N2
 �(� �((U! 8(63� {�((lU "+ 8()s�1t	�
 $�(3

 ! 86&?(()� 8(()s�1t	� $�((3�� "+ �	�(('�6@ k((.�P 5((	<�U��
� 

�|). �(  k( �%
 8()s�1t	� $�(3�� �):(@ ,�I	�3 p
-(. ! 8(.�	

�  ��@)}v(.y+�3�L 8)s�1t	�
 $�3�� R	+�.�6. � ~U�. "+ ! 8��(@

 k?� 8)U�
 ��� "+ �# 86[�3 86&?)� 86 ��' $
!�� $-./ {�lU

 �  h)r7 86(@�.)g(.$/!"�
� �t('+ =8()s�1t	�
 $�(3�� w(P+! 
�

 �  8)U�
 8)s�1��)�/ 
��P �# 866#�N� !
Q 8)U�
 �.8@�.)A�(.+�U

�rU+$�# ��. 83+�` �Wu  ! 86 ��' ��� " $8)s�1t	�
 �(. $!


 �()DNF 8()U�
 =�1E+ V83 R	+�.�6. ! ��@ O�N7+ *��  ,�)3� 

 � 8)s�1t	�
 *��  J�N
 G8(@ �(. �3��6� k �%
 �;�/ 
� �# 8@�.

 �('+ �(&��	 S3�#)AZ(.*��(  J�(N
 �()DNF ��(b	+ �
�(  
�

	�
 ��@ �� 8	�. �'�'+ �1d�  !� 8)s�1t .$�(� ,�)3�  8	�. +8&.+

�((# 8(()U�
 +
 ��((#�((r� J�t(('+ J!"�(( !�# $!�((d �((3$X

8((6	�N�)Neomale(*��((  ,�(()3�  �((. �((;�/ �-(() / �((b)&� 
� !

h2
 =�U�ND  �)
��< �. *��  J�N
 $�3 XX �.
� ! �
!/ �('�

 ��(@ "+ *��4&'+ �. 8D. �1d�  �(3 �
 J�(K63 �!" $+
 $8()s�1t	

 h2
 R	+ $!
 �rU+ �3 ��N� )Z.(�()rl
 R	+ J�b�+ "+ �1E+ V83 

8()s�1t	�
 *��(  J�(N
 �()DNF 8()U�
 ,�(% + �'
�. O-(P Q/$

R)K�
 �. ! ,+�	+ �	+�@ 
� ,�N# M�(1. *8	8� "+ $�)��1F 
��6 

��. �?6F.

���� �S��	�

O�(' �I;:	�
+ 
� S	� "/ R	+B}g} ! �()Y%
 *�(�
�# 
� �
!�(�

 8(	��� J�(b�+ �(@�
H# �
�(.�!
 
� w(P+! �63�. 8);@ ,�)3� �+"/.


�;[ k �@ �'
�. �
�  $�3
�N)
*!�� ��@ �. O!8FB8���. �(# 

8	��� �'
�. 
+�%
 �' �. 
�N)
 �3 =S	� "/ >	�&� "+ ,�6)N�+ $+�..

N2
 ��12  "+ S	� "/ R	+ 
�5g*��  8U�  }!Z! �U�(' 

"+g �� 8U�  �U�NDA!}�U�' )$!�(d J�t'+ O�Xl&'+ �;F

J!"� !�# �3$X!Y(!g�(&��	 �)?(6F �))j
 �� 8U�  ��U�(' 

)J!"� !�# $!�d J�t'+ O�Xl&'+ �;F �3$X(8	��� *��4&'+ .

�&��	 �)?6F �))j
 $�3�� O�(' 
� �(# ���)3�  ,�)  "+B}gv 
� 

���( 
�3 
�(N)
 "+ *��4&'+ �. �@�
H� *��
��)B��k()&  �(4U/

,!�&'�&?
 (8)U�
)}(8(U�  �(. �c�d �)rl
 $+�F+ ,� " 
� !

8(���. *8(@ k	8(:
 *��4&'+ k.�P=8(�8	��� ^�(2&�+ .O�X(l&'+

 *��  "+ 5N2
 �� "+ J�t'+ ! �U�ND  $�3 =�U�ND  $�3 *�)(@ �(.

 *��
�# 
� O!+8&  ���	�(� G
�(E �)Y%
 $�3 .�(. R)(. "+ 
�(�6 

 G+�W+ ,��. �(%)&�< >	�(&� 
� 0(1&2  *��(  R	8(U�  "+ *��4&('+

 5N2
 =S	� "/ �U�X(l&'+ $�3)Avvv J�(� (�(. ��(rU "+ k(:P

 5N2
 ��12  "+ 
�N)
 �3 $+�. ! 8�8@ ��12  h3 �. �.�` �(3

 8((	��� *��4&('+)B�.(�(())j
 �((� ,�(()3�  J�t(('+ O�X((l&'+ $+�((.

�# �&��	 �)?6F �|(). �(��. +8&.+ =8���. �. J�t'+ $+�b  8P�� "+ 

J�t('+ =5(U+ 5(	 $!
 �|(). 
�I(� �(. ot' ! 8@ _
�` ,8.

 8	��� _
�` ���. R	+ "+ �N)r&? )B.(��rU �)1# �3�(N)� �!
 �. 

8	��� J�b�+ 5I`)x(.$+�. "+ ��(rU ,+-()  ,8��('
 �Y#+8d �. 

�((. �((� 8((U�  8((6[ J�t(('+ ��((12  R&`�((' 
!
�((. 
�((�6 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

44
.2

1.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
04

 ]
 

                               2 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.44.21.6
https://jstnar.iut.ac.ir/article-1-885-fa.html


�56 ,�-��./0' ��	� �	 ' 1�� 2 ,�3�' �	4�� ���0� 89�:;� 
7 ��	 )Oncorhynchus mykiss(

�f� 

��,2(.P?' �� ��	K%�� ���� 
	��	 �' �Gm/� 0>	X n� 

*��4&'+ �
�  R	8U�  ��9	! 


�N)
 �U�ND  �� �U�ND  *��  ��Neomale 

��@

�	� ���

��&�+ �
�  �b)&� 

�**__8)	�1t	� *��  !��)83�@ *!��(

�_**_8)	�1t	� *��  J�N
 

�**_*8)	�1t	�
 *��  ! �� 

�_***8)	�1t	�
 *��  J�N
 

�.	� �� ��@�Cº�� G8  �. ��! �r)P� ��@ q!�@ ,� " �3�����rU "+ o� �r)P� 

5N2
 8	��� *��4&'+ �3)$+"+ �. 
+�%
 �3 $+�.B�v 5N2
 J�� 

Bvv 8@ *��4&'+ J�t'+ �&)U �1)  (.h3R)6[ $+�.S	+-�+ �)E�` 

J�t'+ ��rU �
H)(. J�t('+ *866# �	�r
 O�1l  "+ �3)Bv(��4&('+*

8@ .�)1N7 "+ o� h2
 =��rU G! *8(@ �&?(@ *�(�
�# ^/ �(. �(3

�&'�� J�t'+ ! h2
 $�3 8	��� _
�` ���c+ $�3 .h2
 ��(rU $�3

 �6)(' �(. �(6)6F kd+�  �� $+�. �&��	 k(r&6  ,�)('�.�%�+ $�(3

8	��� .
�(N)
 
� $8()s�1� ��(rU+ $+�(.}!Z�	�( �� ��(@ "+ 

Cº�/AxG8  �. Av�@�� "+ o� ! �r)P� Av7 "+ �r)P� G�)1N

 8	��� *��4&'+ ��rU .h(2
 ! ,�)('�.�%�+ G�(41
 *�" �
�(P $�(3

�. 8	��� +8F ! �
�N@ ��+"!
 
�� .h2
 ���" hI[ "+ o� =�(3

 �(��" hI([ 8(E
� =�(�)l  �	+�(@ ,��(. ,�?%	 �. �F�
 �.

h2
 �. �3 ���8(  ��(rU �)r��  ,+-)  Sb6' $+�. $
�)D  ,+�67

 ���� 
+�P.h32
 �	�4
 8E
� R)6[h*�" hI([ $�(3=8(E
�

 8(E
� ! O�(D� �(	�j
 q!�@ �
 �	�4
 ,� " "+ �3!
Q ��8�� "�.

 8	��� �:W ! �:'�l  ,�)'�.�%�+ kd+�  �� 
� �3!
Q �1%@8..

!
Q =,�)'�.�%�+ *
!� �� "+ o� G8  �. �3g�	�(4
 "+ 8D. *�  

8�8@ $
+8;K� ��� $�3�2&'+ 
� .,"! �(# G8(  R(	+ ,�	�� 
�

 �. ,�)3�  �!8d Av! �(3��6� k( �%
 �('
�. $+�(. =8)('
 J�� 

�+8D
 =�;�/ �)?6F R))D
}v�(��N� 
�(N)
 �(3 "+ �3�(  $
+��(.

	���8.h3�(rU+ ,+-)  Sb6' $+�. R)6[$R)(N3 "+ $8()s�1t	�
 

8	��� *��4&'+ ,�)3� .�(rU+ ,+-)  R))D
 $+�.$�!
 "+ $8()s�1� 

O�:1� �&?3 *"+8�+ �'
�. �4&'+ - �P $�3 8(	��� *�)Ax(!$+�(. 


�>	�&� 8)	 *8( / �'� �. ,� "�(' ��(r� $-() / m(�
 �!
 "+ =

*863��&?3]NORs(Nucleous Organizer Regions [ G+�(&)� �.

 *��4&'+ *�r�8	���)AA(=�(rU+ 8E
� ot'$�(3 
� $8()s�1t	�
 

�3
�N)
 "+ 5	 ��.+
 "+ �8	��� �:'�l )BB(.

]�[��� *),�)3�  k# �+8D
 8)s�1t	�
 ! 8)s�1t	� /8)s�1t	�
 ,�)3�  �+8D
 = ($8)s�1t	�
 ,+-) (%) 

=�(;�/ ��6� k �%
 Sb6' ! ,�)3�  �)?6F R))D
 $+�. ��(6�

 *8(@ _
�` ��. *8	��� *��4&'+ $8)s�1� Sb6' $+�. �# ���)3� 

 !w��((r �((��. �(('�6@�(();
 ,/ "+ �((. !R)1)?((#�
�N3 �!
�

R	"�s+(H&E) �� $-() / m�
 8(	�)�(.��(. �(3 �(. �1(E�d $

�	�N6�
-. �. $
�� ��%'!�%) *Zvv 8	��� �'
�. .

*�+� $
�( / k)1l
 ! �	-b
 
+-�+ J�(� "+ *��4&('+ �(. �(3 $�(3 

Excel !SPSS12 8(@ J�b�+ .*�+� ,��(. O�( �� "+ *��4&('+ �(. �(3

 �(# �+� ,�I(� >	�(&�! 8(@ *8)b6' 0��)N'+ V+���NU�# ,� "/

 ,�6)N�+ �. *�+���%8(���. O�( �� )v�/vP>(R)()D
 $+�(. +�(U !

�6D  
�N)
 
� �'
�. �
�  $�3�& +
�� R). VH&`+ ,��. 
+� �(3 =

���� 5	 o��	
+! �	-b
(ANOVA) *��4&('+ 8(@ .G
�(E 
�

 *�+� R). VH&`+ *83�I  �6 +� 86[ ,� "/ "+ �3 �(;F R(%�+� $+

 �6D  R))D
 
� ��(F�  VH&(`+ ,��(:� �(	 ,��(. 
+� ��('��%

8	��� *��4&'+.

Z/	%; 

"+ kE�d >	�&� ,�)'�.�%�+ �1d�  
�
+��N�B*�+� ,�I(� *8(@

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

44
.2

1.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
04

 ]
 

                               3 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.44.21.6
https://jstnar.iut.ac.ir/article-1-885-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	��������/��	 ! � $"#��	"# /�	%&�	' ()*+ 

�f� 

�'+ .�@�� "+ o�B�vh2
 "!
 �F
� hI([ �(. q!�(@ �3

 8���# ,�" .
� �(��" hI([ �(1d�  "+ k(E�d >	�(&� �'
�.

 ��12  8)s�1t	�
 
�N)
 "+ �)i �. �# �+� ,�I� 01&2  $�3
�N)


  �# *��  ! �� �. ,/ 
� ���" hI[ ,+-) �6D  
�� R)	�� $
+� �


��. )��/�P>(=�(6D  G!�(4
 ,+-()  R	+ �3
�N)
 �	�' 
� $
+�

�((@+8� )��/�P>(.�	�((4
 ,+-(()  "+ k((E�d >	�((&� �(('
�.

h2
 8()s�1t	� ,�()3�  
� ,+-()  R	+ �# �+� ,�I� *�" hI[ $�3

 ��. 8)s�1t	�
 ,�)3�  "+ �&I). .*��  J�N
 
�N)
 
� ,+-)  8)s�1t	�
 

�((6D  G!�((4
 �((��" hI(([ �((@+8� �((3
�N)
 �	�((' �((. $
+� 

)��/�P>(=�U�d 
� *��(  ! �(� ��(12  8)s�1t	�
 
�N)
 
� �#

��. �3
�N)
 �	�' "+ �&6)	�� ,+-)  R	+ )��/�P>(.>	�(&� �('
�. 

$�6(@ �(1d�  �(
 �	�(4
 ,�( " "+ ��8(�� "�. ,+-()  "+ kE�d

 �(6D  G!�4
 $��N7 � $
+� �+8(� ,�I(� 0(1&2  $�(3
�N)
 


)��/�P>(.

�+8D
 *��  ! �� ��12  8)s�1t	�
 
�N)
 
� k%@8. $�3!
Q 

�.+�.�Z/x%�. �# ��. �6D  
�� 8()s�1t	�
 
�(N)
 "+ �
Q�. $
+�

 *��  J�N
)�/v(%��.)��/�<P(h3 =
� �1%@8. GQ�d R)6[

8	��K� *83�I  8)s�1t	� $�3
�N)
 "+ 5	 z)3.

O�((:1� ��((D.+ �(('
�. "+ k((E�d >	�((&� ,�(()3�  -(( �P $�((3

 ��(D.+ 8()s�1t	�
 ,�()3�  
� �(# �+� ,�I(� 8()s�1t	�
 ! 8)s�1t	�

 O�:1� �&?3 ! O�1' �!8d - �P $�3}/B�
�/BS	+-(�+ �(.+�. 

��. �&��	)O!8FA.(�(rU+ 8(E
� e�'+ R	+ �.$
� $8()s�1t	�
 

8)s�1t	�
 *��  J�N
 
�N)
�x/gv%+*"+8� G!�(4
 �(# 8(@ $�)�

�6D  8)	�1t	�
 *��  ! �� ��12  
�N)
 �. $
+�)��/gv(%,�I�

�+8((� )v�/vP>(.R((	+ 
� 
 �((. ��((.�  >	�((&� n�X((` �8(()	

 8)	�1� �)2I
 O�1(' 5&?(3 �+8(D
 �'
�. �
�  
� $$�(3

 *"+8�+ �;�/ - �P O�:1� ��D.+ �# ���)3�  SI./ ��(. *8(@ $�)�=

D
 R	+ �# �+� ,�I� 8)s�1t	� ,�)3�  
� �+8��	�
� �(U! �8(7 

8)s�1t	�
 ,�)3� �=��	 !���(. �8(7 )k%(@�.(h(3 R)(6[

 �6D  G!�4
 "+ *��(  ! �(� ��12  ! *��  J�N
 ,�)3�  R). $
+�

 5&?(3 �+8(D
 ! �:?� {�lU *83�I(  �(3 8(	��K� )v�/vP>(

.���&?� �'
�. *!H7 �� �+� ,�I� � !"� !�� $�3h3�( ",

O�:1� ��D.+ S	+-�+ �. �&?(3 �+8(D
 ! -( �P $�(3 O�1(' $�(3

 "+ $8(()	�1� ��((' 2n=���((. 3n=���(('+ �((&��	 S	+-((�+ 

)k�@�.(

���. �'
�. >	�&� k(E�d _�&� �# �+� ,�I� ,�)3�  ��6� �'�6@

 *��(  5(N2
 �. �U�ND  $�3�� J�t'+ a)#�
 "+ =�U�(ND  $�(3 

�� %! ����%8���. *�� =�U�d 
� a()#�
 "+ k(E�d _�&� �#

*��(  5(N2
 �. �&��	 �)?6F �))j
 $�3�� J�t'+ �U�(ND  $�(3

 8���. *��  � �N
)��� .(% h3�rU+ R)6[$
� $�)W�(
 $8)s�1t	�
 

�:?� �. �@+8� ,�)3�  �?6F $�3 $
�� *��(  ,�)3�  �+8D
 �#

 =*��((  ! �((� ��((12  8(()s�1t	�
 
�((N)
 
���/��%
�((N)
 
� !

)s�1t	� =*��  ! �� ��12  8��/��%�(6D  G!�(4
 �# ��. $
+�

86&@+8� h3 �. )��/�P>.( 


� �1 �%
 kd+�  {�lU "+ 8)s�1t	�
 ! 8)s�1t	� ,�)3�  �|).

 R(('��(()U!+ k((d+�  �((6D	 �)D((c! 5((	 
� �((:	�r
 �K3�((  

86&@+� 
+�P -�<�
� �t'+)k%@�.(
� 8()s�1t	� ,�)3�  ,+8N2


 � �1d�  
� R' R	+$�$�� �	 ! 5)�<�1&	! 
� ���(. e�U�\1#��

�U�d �(j)
 
�&`�(' �([��+ 8()s�1t	�
 ,�)3�  
� �# ,+8(N2
 $+

 
+�P �)U!+ kd+�  ,�N3 
� �1 �%
 {�lU "+ �U! ��. �&��� k%@

 �@+�)k%@�.(

c?� �@R�%;
0�G 

h2
 ���" hI[ ,+-)  �c�d �'
�. 
� J�(N
 $�(3
�N)
 R)(. �3

 
 =8)s�1t	� *��  8()s�1t	� *��(  ! �(� ��(12  ! 8)s�1t	�
 *��  J�N

 �6D  G!�4
 �@+8� $
+� .��(12  ,�)3�  
� ,+-)  R	+ ���� "+

 *��  ! �� 8)s�1t	�
�.�6D  
�� R)	�� $
+� ��(. �3
�N)
 �	�' "+ �


 �  �# �U�(ND  $�(3�� J�t('+ �()4)# ,��(. R)	�� "+ �@�� 8�+�


 $�3�� �. �?	�r  
� =*8@ *��4&'+ 8(@�. �&��	 �)?6F �))j
 .+�(	"

,�N3 
� �# 
�� 
+��N��8@ *8	� *��(  ! �(� ��(12  
�N)
 
� =

hI([ 8(E
� �s-F S3�# 8)s�1t	� *��  J�N
 �. �:?� 8)s�1t	�

 �  *83�I  ���" �6D  G!�4
 R	+ �[��+ �# ��@ �?)� 
+�=�U! 

(). "+ �((%	 
� �U�(ND  $�((3�� J�t('+ �()4)# ,��((. R)	�(� �K��

�((  83�((@ $�((3
�N)
 8((@�. .�((. �((46  k(( �7 R((	+ �((&P! O�((d

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

44
.2

1.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
04

 ]
 

                               4 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.44.21.6
https://jstnar.iut.ac.ir/article-1-885-fa.html


�56 ,�-��./0' ��	� �	 ' 1�� 2 ,�3�' �	4�� ���0� 89�:;� 
7 ��	 )Oncorhynchus mykiss(

�f� 

���� ;(.@&/	P��� $W	X Z/	%;����	��4;� @�X0� ,�-��./0' ��	� �	 ' 1�� 2 ,�3�' �56 879�:;� 
�	 � 

��,2^.%&� � ���� �	��� 1�&;� 9�:;	�� ����G @,�-��./� ��	� � 0; d��M� � ��	� �	 ' �	��	� �� 5�06 
	� 

,�-��./0' ��56 789�:;� 
�	 � 

8)s�1t	� �. 8)s�1t	�
 �:?� 
��12  8)s�1t	� 

*��  ! �� 

��12  8)s�1t	�
 

*��  ! �� 

8)s�1t	� 

*��  J�N
 

8)s�1t	�
 

*��  J�N
 

O�1' �d�? )�m�(��/��f/��� ��/�f� ��/��� ��/��� 

�&?3 �d�? )�m�(��/���/��f�/�f��/����/��

O�1' hbd)�m�(�/���/��� ��/���f �f/f�� ��/��f� 

�&?3 hbd)�m�(��/���/����/f���/����/��

�. �	� �� ��@ � *+�N3 �K	� �46  k �7 ,+�67 �(. �b6  ��@

 h(2
 �(��" hI([ 8E
� 
� �)KNI[ S3�# hI([ $�(3 *�"

 � *��  ! �� ��12  8)s�1t	�
 
�N)
 �6D	 ��@ .
� ��.+
 R	+ 
�

 �())j
 $�(3�� J�t('+ ��(rU 8(E
� ,��. R)	�� G�DU��  �|D.

 *8((@ �
+-((� �U�((ND  $�((3�� �((. �?((	�r  
� �((&��	 �)?((6F

�'+)��(.�(  ,�I� �K	� G�DU��  ��(rU $+�(. �(�+ �(# 8(3�

5N2
 ))j
 �� 8U�  86[ J�t'+ ��12  "+ �3 �. ! �&��	 �)?6F �

k(.�P ,+-()  �(. ��(rU 8(E
� =��(@ *��4&('+ ���# hbd ,+-) 

��dH  � ,+-)  R	+ ����	 83+�` S	+-�+ $+ �(	 ! �(.+�. 8�+�


 8(@�. �U�(ND  $�3�� J�t'+ ��rU 8E
� "+ �&I). �3��)B.(
�

�)?(6F �())j
 �(� 8(U�  86[ J�t'+ ��12  "+ -)� �)`+ �DU�� 

 ��rU $+�. �&��	 ,/ O�(:�� �(. ! ��(rU ,+-)  +�U ! 8	��� *��4&'+

8@ *83�I  �	Q�. ���" hI[ 8E
�.

h2
 �	�4
 ,+-)  *��(  J�N
 8)s�1t	� ,�)3�  
� *�" hI[ $�3

 ! �� ��12  !*��(  ! �(� ��(12  8)s�1t	�
 ,�)3�  "+ �&I). *�� 

 �(6D  G!�(4
 *��  J�N
 8)s�1t	�
 
�N)
 �. �U! ��. �(@+8� $
+� .

a
ab

a
a

a
a a

b

b

a
a

a

0

20

40

60

80

100

���" hI[ �	�4
 ($��N7 $�6@ �1d�  �
 �	�4
 "+ ) ��8�� "�.

����	��4;� f�%M� $X�0�

(,
W
��

)

0�
G
��
�,
;�
��
��

��
%�
	�
��
5�
�

*��  J�N
 8)s�1t	�
 *��  J�N
 8)s�1t	� *��  ! �� ��12  8)s�1t	�
 *��  ! �� ��12  8)s�1t	�

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

44
.2

1.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
04

 ]
 

                               5 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.44.21.6
https://jstnar.iut.ac.ir/article-1-885-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	��������/��	 ! � $"#��	"# /�	%&�	' ()*+ 

�f� 

$4!(.���� 	�	� A��8 
(I^�)L%&� (NORs) �� �56 789�:;� 
,�-��./0' �	 �*)([[[(

$4!^.,�-��./� ��	� �������0� S0%&G (D),�-��./0' �(T) �56 789�:;� 
�	 �*)([[[(

$4!).,�-��./� �	��	� �� @i�� 1�	� (D),�-��./0' �(T) �56 78
9�:;� �	 � 

9� �� *�:�	� (H&E)*) ^[[(

$4!p.,�-��./� �	��	� �� ��, M' 1�	� (D)*)p[[ (,�-��./0' �(T) �56 789�:;� 
�	 � 

9� �� *�:�	� (H&E)*) ^[[.(

2n=60 3n=90 

D T

D T

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

44
.2

1.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
04

 ]
 

                               6 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.44.21.6
https://jstnar.iut.ac.ir/article-1-885-fa.html


�56 ,�-��./0' ��	� �	 ' 1�� 2 ,�3�' �	4�� ���0� 89�:;� 
7 ��	 )Oncorhynchus mykiss(

�f� 

�. � ��� R)(6F ,��(. 8()s�1��)�/ �(. �&I(). *8	8� R	+ 8'
 $�(3

 R)6F +�	" 8@�. �&@+� ��:

+ 8)s�1t	�
 �3*8(@ kE�d �	 �(# 8(�+

 8�
+8� �	�4
 �	��+�
)f.(h2
 �	�4
 ,+-)  �# �b�/ "+ hI([ $�(3

 ! �(� ��(12  ,�)3�  "+ �&I). 8)s�1t	�
 *��  J�N
 �)DNF 
� *�"

 8()s�1��)�/ O�(N&d+ �(# ��# ,+�67 ,+�&. 8	�@ =��. 8)s�1t	�
 *�� 

 R)6F ,��. �3R)6F �. �:?� *��  $�3U+ ! �'+ �&N# �� $R(	+ �&:

 �  �)lE �

�E 
� �7�+ h2
 �# 8@ R\N�  ,+�&. �# 8@�. $�3

*�" hI[ �&��)� �	�4
 �# $+ *��. 8)s�1��)�/ 8�+ 8�+ .

,�(()3�  
� ,�)(('�.�%�+ 0((1&2  k((d+�  G�((41
 S	+-((�+

 $
�)?(. R)(rrl  �'�
 8)s�1t	� ,�)3�  �. �:?� 8)s�1t	�
 )��=

��=��.(�'+ *8@ �
+-� .8	8� R	+ �  *�(W+ "+ �(@�� 8�+�
 G+

 $�(rU+ ,� " 
� �3� ��@ ^�1� �� �(. $8()s�1t	�
 5(	 ,+�(67

 R)(6F 8()U�
 �(W+ �(. �(	 ! 8@�. +" e�&'+ k �7 �(3 8()s�1��)�/ $

)J!"� !�# �+8D
 
� �))j
 ��+ Q�E+ �(3 "+ �.�|(  nR(	+ 8(@�. 

+
 �U�dEuploidy "+ �.�|  ��+ !n+
 ,/ 8(@�:� Aneuploidy 

�   ��86(�. �# 8@�. "� !�# GQH&`+ ��'+! *8@ ��b	+ � ! ! 8�+

�r. �	��+�
8�
+8� )�.(

�(1d�  �(
 �	�(4
 ,�( " "+ �(3!
Q ��8�� "�. ,+-)  �
�  
�

 �6D  G!�4
 O�D� �	�j
 *83�I  �'
�. �
�  $�3
�N)
 R). $
+�

 
� ,+-()  R(	+ 8()s�1t	�
 *��(  J�(N
 
�N)
 
� �# 86[�3 =8	��K�

Q�. �(6D	 R(%N  8d R	�
��/��%��(. .�(
�.�
 ,+
�(%N3 !-()�

 ,+
!� 
� 8()s�1t	�
 *��(  J�(N
 ,�()3�  $�(r. ,+-()  �# 86&��	
�

 *��(  ! �(� ,�()3�  
� ! 8)s�1t	� *��  ! �� ,�)3�  "+ �&I). �6)6F

��. 8)s�1t	�
 *��  ! �� ,�)3�  "+ �&I). -)� 8)s�1t	�)��.(

�3!
Q �+8D
 �'
�. �. 
� =,�)('�.�%�+ �(1d�  
� k%@8. $

�8(	��K� *83�I  �1%@8. GQ�d 8)s�1t	� $�3
�N)
 "+ 5	 z)3

 �	�('�6@ k%@8. !
Q $�+8D
 8)s�1t	�
 $�3
�N)
 
� �# �U�d
�

 
�(N)
 
� �+8D
 R	+ 8@ �2I  �;�/ �
�N@ �. �# 8	��� +8F !

�. *��  ! �� ��12  8)s�1t	�
 �6D  
�� ��. �
Q�. $
+�.�(�� �:� 

�46. y�DP+! k%@8. ,�)3�  �	/ �?)� �2I  �(	 86&?(3 8)s�1t	�
 

8)s�1��)�/)�.(�1%(@8. �(# 8(@�. R	+ �.  �� ��+ R	+�.�6. �(3 $

�  h3 "�. =86@�. $8)s�1��)�/ "+ �@�� *8@ ��b	+ ��(# 
�;L+ ,+�


 �('+ *��(  ,�()3�  "+ �&I(). �� ,�)3�  
� $8)s�1��)�/ ,+-)  �# .

)  S	+-�+ �1%@8. ,+- �3h3,� " �rU+ �. $�	�(' 
� $8()s�1� �1� 

�'+ *8@ *�+� ,�I� -)� G�DU�� )�=�f!��.(

�(. �(&��	 �)?6F �))j
 $�3�� J�t'+ a)#�
 "+ �'
�. R	+ 
�

*��((  5((N2
 �(('
�. �((# 8((@ k((E�d �F�((&� �U�((ND  $�((3

���. �# �+� ,�I� �;�/ ��6� �'�6@�KN3 �  *��  86(@�. .
� R(	+ 

�(. �U�(ND  $�(3�� J�t('+ a)#�
 "+ kE�d _�&� �# �'+ �U�d

 *��(  5N2
 =�U�(ND  $�(3��%! �(���%8(���. *��(  .>	�(&�

 �
+-� 
� �;.�I  3�$� ,�I� �# �'+ �#¡ R)rrl  �	�' 8(3�

 �(;6
 �# 86&?3 � �t'+ 8)U�
 �. 
��P �&��	 �)?6F �))j
 �� ,�)3� 

 J!"� !�# k �dXd ,+8�"�� ! �'+ J�(N
 ,�()3�  R(	+ "+ kE�

 �  *��  86@�.)�=��=��!��.(�(# �+� ,�I(� �'
�. R	+ >	�&�

�rU+$�:?� 
� $�)W�
 $8)s�1t	�
 �(# �
+8(� ,�()3�  �?6F $�3

 >	�&� �. �&��	 R	+h)#,+
�%N3 !� �r.��  86#)�f.(

R' 
� ,�)3�  ��6� �c�d �DU��  
��8(@ �('
�. �K3�  

I(� >	�&� �#
� R(' R(	+ 
� 8()s�1t	� ,�()3�  ,+8(N2
 �+� ,�

 *�
" S)� �1d�  �U�(d 
� =��(. e�\1#�� $�� �	 $"�' 
� �(#

 �j)
 
�&`�' �;6
 8)s�1t	�
 ,�)3�  ��(. �(&��� k%(@ ,+8N2
 $+

 �1 �%
 {�lU "+ �U!,+8N2
 �(3 ��(. �()U!+ k(d+�  ,�(N3 
� .

h3 �|). R)6[ 
� 8)s�1t	�
 ! 8)s�1t	� ,�)3�  $�3 
� R(' R(	+ 

86&(@+� 
+�(P -�<�
� �t('+ �()U!+ k(d+�  �6D	 =�.�I  �)Dc! .

RU�%6)U !G�%'+ O�' 
� -)� �������. �'
�. �. ��6� �'�6@

 ,�)3� O-P Q/R)K�
 $R' 
� ,�N#�,�()3�  �# ��� " =�K3�  

�/��
�8)s�1t	�
 *��  ,�)3�  
� �# 8���# *83�I  =8���. J�� 

R' R	+ 
�8N2
,+�3
�&`�(' �([��+ ! 8(���. �(&��)� k( �%
 

�j)
 =�(@+8� ��(F! �(;�/ 
� 5N2
 �U! =86&@+� �X2I  $+

�U�d
� *��  
� �#"+ �(1N  ,+8(N2
 R(' R(	+ 
� 8)s�1t	� $�3

�)'!!+ ��. �&��	 k �%
 $�3)��.(�|). k �%
 �� ,�)3�  
� �(3

 4
 ! ��. *8@ J�b�+ �����
� �t'+ �1d�  �
 R' R	+ 
� R). �
!�

 8(	��K� *83�I(  8)s�1t	�
 ! 8)s�1t	� ,�)3�  .h(3 �(:� R)(6[

 G+83�I h)# O�' 
� ,+
�%N3 !���� ,�)3�  �|). =O-P Q/$

R)K�
 R(' 
� 8()s�1t	�
 ! 8)s�1t	� ,�N#��{�(lU "+ �K3�(  

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

44
.2

1.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
04

 ]
 

                               7 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.44.21.6
https://jstnar.iut.ac.ir/article-1-885-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	��������/��	 ! � $"#��	"# /�	%&�	' ()*+ 

�f� 

h3 =8���. �1d�  5	 
� �1 �%
 R)6[,+8N2
 �3
� 8()s�1t	� $

$�� �1d�  
� R' R	+ 1&	! ,+8(N2
 �(# �U�d 
� =8���. 5)�<�

��. �&��)� �D'�
 8)s�1t	�
 ,�)3� )�f.(

wNF 
� �(  ¢	�;� $86. �(. �(# ��(N� 
�(;L+ ,+�(
 $�)�
�(�

�!
 �()DNF 8()U�
 �(. �(b6  �)rl
 R	+ 
� *��4&'+ �
�  $�3

 8)	�1t	�
 ! 8)	�1t	� *��  J�N
O-P Q/�	+�(@ 
� ,�(N� R)(K�
 $

�
!�(� ! �)Y%
 -#�  �(@�
H� �63�(. 8);(@ �.+��(' ,�()3� 

 �()Y�
 0(1&2  kd+�  $�3�)
� �� >	�&� ! 8	���=! ,�)('�.���+ 

�)U!+ �
!��),"! �
��J�(� (�(;�/ a('�6  k)?(��&� "+ ���(d

�  �
!�� � +�+ $+�. 8@�..

��5:�	.�


�  J"Q ,�	�� 
� J�(&l  k6('�� ! R)U�\?(  �()1# "+ �(# h)(�+�

 63�. 8);@ *��
�# �. �@�
H# �e8(6;  $�(P/ ^�6F n�X`

 J�&l  �'�	
 �'��+" �@�� �P! �3�I1� e86;  $�P/ ! -#�  

8 	�('
�. R(	+ J�(b�+ kd+�  J�N
 
� �# �)Y�
 S2. J�&l  �

h)@�. �&@+� +
 ��+�
8P �	�;� 86&@+� $
�%N3 �  �..

��	
� ���� ��	K%�� 

�.$�3�F.e.q.J =.
.+ =�'�:1#.e.�%1	! J !.H�.����.�)?(6F �())j
 �(� ,�()3�  
� J�t'+ ��rU �)1.�P ! G�)E�X` �?	�r 

 �U�ND  ,+8U�  ! �&��	O-P Q/R)K�
 $,�N#)Oncorhynchus mykiss .(+�	+ �	�	
� J�17 �1b  ,�)�:(�f��f.

�.���r3� .e.e !.$�:#+ .��f�.�3�  �1'�6
 *�K&'� �@+��. 5)6%
 �'
�.O-P Q/R)K�
 $,�N# ,+�	+ 
� .GH)@ �N17 �1b 

 ,+�	+�:�f���.

�.J =H� .���� .,� 
�3 
�N)
 $"�' �6);.�f�. ,!�&'�&?
 k)&  �4U/ �3�  
� �N)r7 ! �)?6F �))j
 ��b	+ 
��6  O-(P Q/.,�(	��

8@
+ �'�6@
�# � ��=,+�;
 8d+! � H'+ �+"/ *�KI�+� O�N@ =.

�.�'�:1# .J.
.��f� .�rU+$8)s�1t	�
 �3�  
� $O-P Q/R)K�
 $�. ,�N# ��@ �1)'! �(3 �	�( �� $.8(@
+ �('�6@
�# �( �� ,�(	��=

e
8  �).�
 *�KI�+�=����l4E .

�.$�;@ $!8;  .,.q =.J =kc��." ! �?:� ,�	<.�4
��D(' .����.5()6%
 �(3 �N)@�&?()3 ! $<�U�&?()3 $)�(1N7 ! $�(�� .(

8;I  �'!��� G+
�I&�+.

6. Arabac, M., I. Dilerb and M. Sarb. 2004. Induction and synchronization of ovulation in rainbow trout, 
Oncorhynchus mykiss, by administration of emulsified buserelin (GnRHa) and its effects on egg quality. 
Aquaculture 237: 475–484. 

7. Benfey, T.J. and E. M. Donaldson. 1988. Triploidy in the cultured of pacific salmon. Aquaculture international 
congress and exposition, Canada. 

8. Benfey, T.J. 1996. Use of All-female and triploid salmonids for aquaculture in Canada. Bull. Aquacul. Assoc. Can. 
PP: 6-9. 

9. Benfey, T.J. 1999. The physiology and behavior of triploid fishes. Rev. in Fisheries Sci. 7(1): 39- 67. 
10. Billard, R., J. Petit, B. Jalabert and D. Szoilosi. 1974. Artificial insemination in trout using a sperm diluents. PP. 

715- 723. In: J. H. S. Blaxter (Ed.), Early Life History of Fish. Springer_ Verlag Pbu., Berlin. 
11. Billard, R., M. Richard and B. Breton. 1977. Stimulation of gonadotropin secretion after castration in rainbow 

trout. Gen. and Compar. Endocrin. 33: 163-165. 
12. Brydges, K. and T.J. Benfey. 1991. Triploid brown trout (Salmo trutta) produced by hydrostatic pressure shock. 

Bull. of the Aquaculture Assoc. of Can. 3: 31-33. 
13. Bye, V.J. and R.F. Lincoln. 1986. Commercial methods for the control of sexual maturation in rainbow trout. 

Aquaculture. 57:299-309. 
14. Geffen, A.J. and J.P. Evans. 2000. Sperm traits and fertilization success of male and sex-reversed female rainbow 

trout. Aquaculture 182:61-72. 
15. Happe, A., E. Quillet and B. Chevassus. 1988. Early life history of triploid rainbow trout. Aquaculture 71: 107-118. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

44
.2

1.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
04

 ]
 

                               8 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.44.21.6
https://jstnar.iut.ac.ir/article-1-885-fa.html


�56 ,�-��./0' ��	� �	 ' 1�� 2 ,�3�' �	4�� ���0� 89�:;� 
7 ��	 )Oncorhynchus mykiss(

�ff 

16. Johnstone, R. 1996. Experience with salmonid sex reversal and triploidisation technologies in the united kingdom. 
Bull. Aquaculture Assoc. Can. 2: 9- 13. 

17. Kim, D.S., I.B. Kim and Y.G. Baik. 1988. Early growth and gonadal development of triploid rainbow trout (Salmo 
gairdneri). J. Aquaculture 1: 41-51. 

18. Lincoln, R.F. and A.P. Scott. 1983. Production of all-female triploid Rainbow trout. Aquaculture 30: 375-380.  
19. Moccia, R.D. and K.R. Munkittrick. 1986. Relationship between the fertilization of rainbow trout (Salmo 

gairdeneri) eggs and the motility of spermatozoa. Theriogenol. 27: 679-688. 
20. Oflyn, F.M., S.A. McGeach, G.W. Friars, T.J. Benfey and J.K. Bailey. 1997. Comparisons of cultured triploid and 

diploid Atlantic salmon (Salmo salar). ICES J. Marine Sci. 45: 1160-1165. 
21. Omoto, N., M. Maebayashi,  SH. Adachi, K. Arai and K. Yamauchi. 2005. Sex ratios of triploids and gynogenetic 

diploids induced in the hybrid sturgeon, the bester (Huso huso female × Acipenser ruthenus male). Aquaculture 
245: 39-47. 

22. Phillips, R.B., K. D. Zajicek, P.E. Ihseen and O. Johnson. 1986. Application of silver staining to the identification 
of triploid fish cells. Aquaculture 54: 313-319. 

23. Piferrer, F. 2001. Endocrine sex control strategies for the feminization of teleost fish. Aquaculture 197: 229- 281. 
24. Sheehan, R.J., S.P. Shasteen, A.V. Suresh, A.R. Kapuscinski and J.E. Seeb. 1999. Better growth in All-female 

diploid and triploid rainbow trout. Trans. Am. Fisheries Soc. 129: 491-498. 
25. Smith, D.S. and T.j. Benfey. 2001.The reproductive physiology of three age classes of adult female diploid and 

triploid brook trout. Fish Physiol. Biochem. 25: 319-333. 
26. Strunjak, I., R. Rakovak and N. Topic. 2003. Micronucleus occurrence in diploid and triploid rainbow trout. Vet. 

Med. Czech. 48: 215-219. 
27. Strussman, C.A., N.B. Choon, F. Takashima and T. Oshiro. 1993. Triploid induction in an atherinid fish, the 

Pejerry (Odontestbes bonariensis). Prog. Fish. Cult. 55: 83-89. 
28. Sutterlin, A.M., J. Hplder and T.J. Benfey. 1987. Early survival and subsequent morphological deformities in 

landlocked, anadromus, and hybrid (L×A) diploid and triploid Atlantic salmon (Salmo salar). Aquaculture 64: 
157-164. 

29. Tabata, Y.A., M.G. Rigolini and M.K. Nagata. 1997. Production of all-female triploid rainbow trout. І- Embryo 
survival. Boletin- do- Instituto- de- Pesca- Sao- Paulo 24(1): 47-55. 

30. Thorgaard, G.H. and G.A.E. Gall. 1979. Adult triploids in rainbow trout family. Genetics 93: 961-973 
31. Thorgaard, G.H. and M.E. Jazwin. 1981. Polyploidy induced by heat shock in rainbow trout. Trans. Am. Fisheries 

Soc. 110: 546-550. 
32. Yamazaki, F. 1983. Sex control and manipulation in fish. Aquaculture 33: 329- 354. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

44
.2

1.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
04

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.44.21.6
https://jstnar.iut.ac.ir/article-1-885-fa.html
http://www.tcpdf.org

