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درصد بقاء و مقاومت در غنی شده با ارگوسان بر رشد، Artemia urmianaبررسی اثرات تغذیه با 

)Acipenser persicus(برابر استرس حرارتی در لارو تاسماهی ایرانی

احسان احمدي فر
*1

علیرضا شهریاري، 
1

رضا اکرمیو
2

1
  منابع طبیعیزابل، دانشگاه زابل، دانشکده 

2
  ، گروه شیلاتآزادشهرزاداسلامی ، دانشگاه آآزادشهر

d§ZË�{ xË�Ze :��/�/��  ��Ë~a xË�Ze :�/�/��  
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 d��§rÅ �{ \¸��Ë» Á ±�» �� » �{ ZÆÌ» �Y�« ÓZ] �Ê 

³Ì |¿�)��(. ÅZ¼�ZeÊ YË¿Y�ÊË°Ê ÅZ» �YÌ¿ZÊ  �Å Ä¯ d�Y

� {Y| e Ä·Z�Ë{ZÉ j°e �¯Y�» �{ ½M �Y Á�ÓÌ·Âe �Ì Á |

» Ã{Y{ ��Á�aÊ  {Â� d�Y ¾°¼» Ä°ÀËY ¾f§�³ ��¿�{ Z] Á

 Ê�ÂÀ�» ��Á�a �ËY�� dve É{ZË� cZ¼ËÔ»Z¿

Ê Ì^�Á)É�Z� ZÅ� �Y �a ( {ÂmÁ c�Á�� ،|�Z] Äf�Y{

 �ËY�§Y ¾ÌÀr¼Å Á ZÆ¿M d»ÁZ¬» ½Y�Ì» LZ¬e�Y ÉY�] Ä¯ {�Y{

{ Ê^�ZÀ» cZ^Ì¯�e �Y �ËY�� ¾ËY dve Ê³|¿Z»�Z] Á |�� �

{Â� Ã{Z¨f�Y ZÆ¿M ÄË~¤e .Y�]ZÀ]dËÂ¬e ¾Ë YËÀ¼ÊÓ ½YÂÀ� Ä] Á�

ËY�] LÂ¬·Z] �Á� ®É Z¬] {Â^Æ]É �� �Y ،Á�ÓËY�§Y ªË �

ZÆz�ZaÉ £Ì]Z�f¯Y �Ê mÂ» {Â)£ �Z§{Ì]Z�f¯Y �Ê  ¶»Z�

¿Z°»ÌZÆ¼�É ¿Ây �Z§{Ê ·Â¸� ÁÊ  d�Y(، aÌ Ã|� {ZÆÀ�

 d�Y)� .(Y Ä] ÄmÂe Z]Ë ­�v» {YÂ» �Y Ã{Z¨f�Y �Â�Â» ¾

�ÌY ºf�ËÀ¼Ê Y�]É ÅZ» Är] Á ZÅÁ�Ó cZ¨¸e �ÅZ¯Ì ½YÂm ½Z

j°e �¯Y�» �{Ì ��Á�a Á �Ë°Ê ZÆ�Á� �YÉ ¬¸e ºÆ»Ê 

»Ê {Â� )��(.eÁ�Ì¼e�M Á�¨Ì�Y Z  Ä¸¼mÊeY{ÂmÂ»  |Àf�Å

0Z»Â¼� Ä¯ �§ �{MËÀ£ |ÀÊ �Z�É  ½YÂÀ� Ä] ،{YÂ» ¶»Zu

¨¸fz»Ê �¿Ì¯�e �YÂ¿Y �Ì~¤» cZ^É)��( |� ¶»YÂ� ،

»Ì]Á�°Ê)��(À�¯YÁ �YÂ¿Y ، ZÆ)� (]Á�aÌeÂÌ¯�e Á ZÆ°Ì cZ^

�veË� Ã|ÀÀ¯ ®ÌY ºf�ËÀ¼Ê Y�§Y �Â�À» Ä]Ë¿Z°» �Ì º�

�Z§{Ê »Ì ½Z]�)�� (�³ �Y�« Ã{Z¨f�Y {�Â»|¿Y Äf§ . ­�v» {YÂ»

�ÌY ºf�ËÀ¼Ê ÅÁ�³Ê ] {YÂ» �YÌ·Â�ÂË ®Ë Z ®ÌffÀ�|Àf�Å 

Y�§Y \mÂ» Ä¯ËZÆf¿Â¨� Ä] d^�¿ {ÂmÂ» d»ÁZ¬» �É 

»Ì]Á�°Ê »Ê  |¿Â�Y Ä¯Ë� ½{�] ÓZ] �iY �] Ä¿ Y� ¶¼� ¾Ì ºf�

YËÀ¼Ê �Z�fyYÊ �� �Y Ä°¸]Ëª Â¬eË¿Z°» dÌZÆ¼�É  �Z§{

£Ì�Z�fyY �Ê » ¹Zn¿YÊ  |ÀÅ{)��(.  

¬veÌ»� �{ cZ¬Ì� ­�v» {YÂ» ÄÀÌY ºf�ËÀ¼Ê  Ä �Âe µZu �{

� {YÂ» Á d�YË{ZÉ �{µZu �]M d À� �{ ��ZuÉ �Á�aÉ 

» Ã{Z¨f�YÊ {Â�)��(� ­�v» ½YÂÀ� Ä] ½Z�Â³�YÌ ºf�

YËÀ¼Ê Za Z]Ë°^¸m ÄÊ Ä¯ d�Y �Y���/� |��{  Ã�Z��

³ÌÅZÊ £Ì �z�» ���/� |Ì�Y®ÌÀË�·M  ®^¸m �Y

Laminaria digitata ،���/�� |��{ »ZuZa Z] ¶Ë Ä

°^¸mÊ °�eÌ�Y ½M µZ § {YÂ» Ä¯ d�Y Ã|� ¶Ì¿�·M |Ì Á ®

¸aÊ �Z¯Z�Ë d�Y ZÅ | )��(.Ã{Z» ¾ËY �]M �{ �{Ë] ½Z Ä

��e c�Â�Ë¬Ê ¯Y�Ây ÁÊ » Ã{Z¨f�YÊ {Â� .  

 ½Y�Z°¼Å Á Ê·Ôm)���� ( Ä] ½Z�Â³�Y ½{Á�§Y |¿{Y{ ½Z�¿

½YÂm ½ZÌÅZ» ¶Ì§ ÊËY~£ Ã�Ìm)(Huso huso \^�  �ËY�§Y

 ÉZÅ�Z¼Ìe �{ ÊÀ¼ËY ºf�Ì� dËÂ¬e Á |�� ÉZÅ�Âf¯Z§

|� |ÅZ� �Z¼Ìe Z] Ä�ËZ¬» �{ Ê�ËZ»�M. Ê§�� �Y  ½{Á�§Y�/� 

|��{ ½Z¼¯ ¾Ì´¿� ÉÓM µ�« Ã�Ìm �{ ½Z�Â³�Y

)Oncorhynchus mykiss (�ËY�§Y h�Z]ZÆ�yZ�É  Á |��

 Ê³|¿Z»�Z]{ �Z¼Ìe Z] Ä�ËZ¬» �{ ½Z�Â³�Y �Z¼Ìe ½ZÌÅZ» �

 |ÅZ�d�Y Ã|�)� .( ½Y�Ì» Ä] ½Z�Â³�Y �Y Ã{Z¨f�Y ¾ÌÀr¼Å

�/� |��{ É|ÀÅ |Ì¨� ÉÂ´Ì»Á�Ó d�a ÊËY~£ Ã�Ìm �{

)Fenneropenaeus indicus ( ÉZÆ�yZ� �ËY�§Y h�Z]

Ê³|¿Z»�Z] ½Y�Ì» Á |�� ÉZÆ�Àe �]Y�] �{ d»ÁZ¬» Á) É�Â�

¾Ì·Z»�§ Á(  Ã|� |ÅZ� �Z¼Ìe Z] Ä�ËZ¬» �{ ½Z�Â³�Y �Z¼Ìe �{

d�Y)�.(  

 ½Y�Z°¼Å Á �¸Ì»)�� ( ½Z�Â³�Y ªË��e Ä¯ |¿{Y{ ½Z�¿

 ÊÅZ» �{ Y� ÊÀ¼ËY ºf�Ì� ®Ë�ve(Channa striata) Êa �{

d�Y{ .e Z] �Z^e�Y �{PÉÁ� ÊeZ^Ì¯�e ¾ÌÀq �Ìi ÉZÆ�yZ�

،|��  ½Y�Z°¼Å Á É|a Ê³|¿Z»�Z] ½Y�Ì» Á)�� ( |¿{�¯ ½YÂÀ�

 {Y�M ÊÅZ» ÊËY~£ Ã�Ìm �{ ½Z�Â³�Y {�]�Z¯ Ä¯

­ÂÀÌq)Chinook salmon  ( |�� ÉZÆ�yZ� �ËY�§Y h�Z]

 |ÅZ� �Z¼Ìe Z] Ä�ËZ¬»�{ ½Z�Â³�Y �Z¼Ìe Ê³|¿Z»�Z] ½Y�Ì» Á

d�Y Ã|� .  

Ym Ä] ½Z�Â³�Y ½{�¯ Ä§Z�ÌY~£ Ã�ÊË »ÌÂ´É ¨�Ì h�Z] |

�Y|¿Y d�ÂaÉ »Ì¨� Â´Ì¢·Z] |(Litopenaeus vannamei) 

 �Y | ]�� |� �Á�، ] Ä�Â�É Ä¯�/� |��{  �{ ½Z�Â³�Y

mÌÃ� Y~£ËÊ »ÊY�§Y h�Z] |¿YÂeË Á Ã|� µÂ� Á ½�Á �Ë ®

´f�^¼ÅÊ ]Ì {�Y{ {ÂmÁ ½Z�Â³�Y Á |�� ¾)�� Á��( .

 Ä] ÊÀ¼ËY ºf�Ì� Ã|ÀÀ¯ ºÌ�ÀeÁ ­�v» ½YÂÀ� Ä] ºÅ cZÀË�·M

§�³ �Y�« ZÌ¼e�M ¥��» {�Â» Ä·Â�b¯ c�Â�Äf  Ä] �b� Á

 cÂ^Ì·ZÅ Á�Ó)Hippoglassus hippoglassus(  Ã|¿Y�Ây

Y \^� Á |�|�� ÉZÅ�Âf¯Z§ �ËY�§ ، �{ d»ÁZ¬» Á LZ¬]
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 d�Y Ã|� �Ë�ÂË�^ËÁ É�Z¼Ì] �]Y�])��( . �] ©Â§ Ã{Z»

Y�� �Z�YËZ� [�Zne Á ��f�{ ¶]Z« �Ë [Zzf¿Y ½Z¬¬v» �

 Ä] ÄmÂe Z] Á |�YË¬ve �{ Ä°ÀÌ Ä] ©Â§ Ã{Z» ¶^« cZ¬

¯Y�Ây c�Â�Ê ¯�e ÁÌ|� Ã{Z¨f�Y \Ã¬ve ،ÌY�] ��Zu ªÉ

·ÁYÌ ¾e �Z]PiÌ� ­�v» �ÌY ºf�ËÀ¼Ê Z�Â³�Y�� �Y Y� ½Ë ª

À£Ê �Z�É ¼e�M Z]ÌZ»Á�YÌ Z¿Z)Artemia urmiana ( Á� �]É 

»Ì|�� ½Y� ،Z¬]L d»ÁZ¬» Á  �]Y�] �{ ��f�Y Z»{ �ËY�§Y �{ 

ÅZ¼�Ze Á�ÓÊ YË¿Y�Ê)Acipenser persicus(���] {�Â»Ê 

» �Y�«Ê |Å{ .  

  مواد و روشها 

�Ì�fZÆÉ ¼e�MÌ �Y Z:ا یست آرتمیس یو ضدعفون ییتخم گشا

�{Ë»Á�Y ÄqZÌ Ä )¬ve �¯�»Ì¼e�M cZ¬Ì�]M ½Y�Â¿Zm Á ZÉ 

»Á�YÌÄ (ÆeÌY�] Á ÄÉ YË|Àf§�³ �Y�« Ã{Z¨f�Y {�Â» Ä ·Z�» ¾ .

ÓË�Â¯ ÄË� ½ÂÌ��� Ä] ZÆfË� Ä¬Ì¼ÌZËÊ ³�Z¯ Ä] Z] ÁÌ�É 

ÅÌ�¸¯ÂbË|� dË� ºÊ Y�§ËY{� µÂ�b¯ |ÀËÊ  |� Y|m)��.( 

� ÊËY{� µÂ�b¯ ÉZÆf�Ì� ÊËZ�³ ºze] ªË�� �Y Ã| Ä

 ºnu Z] ÉY Ä�Ì� ¥Á�� É�Ì³�Z¯�� �fÌ·  ÁÔ¯ÂeY ¶]Z« Ä¯

ZË�{ [M �Y Ã{Z¨f�Y Z] Á {Â] ½|� É�Â� Z]ppt�� Á 

ÁÔ¯ÂeY Ã|� d§�Ë~a ¹Zn¿Y.ÊËY{� µÂ�b¯ �Y �a ZÆf�Ì�  Z]

 º¯Y�eg/L� Á {YÂÅÅÊ |�ËÂ°¿M |]ZÄe {�³Ë |¿| )�� ( ،

 �Y | ]��  d�Z�ZÆÌ¸aZ¿É ºze Ã�ZeZ�³ËÊ ¿Â¨�|� ÁÊ 

� �Y Ã{Z¨f�Y Z] Ã|�Y�³�Â¿ �Zf§ËÊ � �Y ،d^j»Ìf�ZÆÉ  ºze

Z�³ËÊ m Ã|�¿§Z� �Y Ã{Z¨f�Y Z] Á Y|Ê  Ä¼�q Z]��� 

»Ì½Á�°Â�]M ،Ë|¿|� Ä . �b�ZÆÌ¸aZ¿É  ��¬» [M Z] ©Â§

�f�YË|¿|� Â�f�� ¶.  

[�Y|f]Y ½ÂÌ�¿Zb�Â� ÄÌÆe ÉY [�  :سوسپانسیون ارگوسانتهیه 

» �Z¼Ìe �Â¿ \�u �Y|¬�/� ،�/�  Á�/�  ÊÀ£ Ã{Z» �Y ¹�³

½Z�Â³�Y É�Z� 0Ô»Z¯ [ZÌ�M �{ Ä¯ {Â] Ã|� {�y  Z] Y�

d«{ Z] ÊËÁ�Y�e �Y Ã{Z¨f�Y����/�  ¶yY{ �{ Á Ã{�¯ ½�Á

 ��]��  Ä§Z�Y ¶Ë�f�Y [M ÉÁZu É�fÌ· Ê¸Ì»|�1Ô»Z¯ Ze 

{Â� ¶u ¶Ë�f�Y [M �{.  

[ËZÆÉ �Ì Ä�YÉ  Z[��: ابا ارگوسانیآرتم یناپل يساز یغن

 ºnu��fÌ· Y�]É YËY d§�³ �Y�« Ã{Z¨f�Y {�Â» �Â�À» ¾Ë ¾

��]Ë�{ [M Z] ZÆËZ Z] �Â�Éppt��  �Y �a Á |¿|� �a

 ½Á�{ �{ ،½|� ÁÔ¯ÂeYË�YÂ¯M ®Ë �Â�À» Ä] |Àf§�³ �Y�« ¹Â

eP»ÌZ»{ ¾É�� {Y�³ Êf¿Z� Äm�{�Zz] �YÉ �f°·YË°Ê 

�YÂ¯MË»ÂÊ) ½Z¼eM( Y�] ÁÉ �¯YÌ¿Z�� ½�Ê v» Ä]Ì� À£Ê 

�Z�É  �YË�Â��b¼¯ ÃZ´f�{ ® YÂÅ)ZÅ µ|»ËÔ(  |� Ã{Z¨f�Y

� ¹Z¼e Ä¯ÌZÆ´À¸É ] Ã{Z¨f�Y {�Â» Ä�ÁÌ�f�Y ،ÁÔ¯ÂeY Ä¸Ë ¶

{�³Ë�Å Ä] |¿{Â] Ã|Ë��] �Y ®ËZÆÉ ÁZuÉ� �fÌ· �{ [MËZÉ 

�f�YË ،ÁÔ¯ÂeY �{ Ã|� ¶���  Ze��� ¸aZ¿ {|�Ê  Ê¸Ì» �{

 Ä¯ �fÌ·� ~³ ½M ÊËZ�³ ºze ½Z»� �Y d�Z�d�Y Äf�  Ä§Z�Y

|� .ºÅ¿ ½Z»�Ìe �Â¿ \�u �] �Ì�¿Zb�Â� �Z¼ÌZÆ¿ÂÉ 

{ �{ ½Z�Â³�YZÅ�ÁÉ  ¦¸fz»)�/�  ،�/� Á�/� ( �{ ¹�³

·Ìv» Ä] �fÌÀ£ �Ê �Z�É {�³ Ä§Z�Y ZÆ¿MË|¿| . ½Z»� c|»

À£Ê �Z�É ¸aZ¿Ê ¼e�MÌ�¿Zb�Â� �{ ZÌ ½Z�Â³�Y ½Â�� 

] d�Z� Ä»Zn¿Y µÂ�Ì |.  

»� Y| e����  Á�Ó Ä} :یرانیا یتاسماه يه لاروهایتغذ

��Âf» ½�Á Z] Ê¿Y�ËY ÊÅZ¼�Ze Ã�Á� ®Ë���/� ¹�³

 Ê¿Zm�» |ÌÆ� É�ZËÁZy ½ZÌÅZ» ��Á�a Á �Ìj°e �¯�» �Y

|Ë{�³ ÄÌÆe ½Z³�³ . Är�Âu �ZÆq Ä] ZÅÁ�Ó �b�

\ °» �f» ®Ë ºnu Z] Á�Ì¿Á)É�Ì´]M ºnu�/�  �f»

\ °»(  {Y| e Ä]��� �« Ë{�³ ¶¬fÀ» ¹Y|¯ �Å �{ Ä| .

 {Y| e��  ºnu Ä] Ê°Ìf�Ôa Är�Âu�� �fÌ·) ºnu

 É�Ì´]M�� �fÌ· (|� [Zzf¿Y) Ä] ZÅÁ�Ó Ê§� » �Y ¶^«

 c|» Ä] Ê°Ìf�Ôa ÉZÅ Är�Âu�  Ê»Z¼e ÉZÅÁ�Ó �Á�

 Z] ª]Z�» µZ § ÄË~¤e ÉY�Y{ �»ÂÌ] ½Y�Ì» \�u �] ZÅ�Z¼Ìe

 ZÌ¼e�M Ê¸aZ¿ Z] ÃZ³�Z¯ �ËY��Ã�Ze |¿|� ÄË~¤e Ã|� xË�¨e(.

»�¼ÅZÅÁ�Ó ��Âf» ½�Á Ä¯ µZ § ÄË~¤e �Á�� Z] ½Z  به

��/�±����/� {Y| e ،|Ì�� ¹�³���  �Â� Ä] Á�Ó Ä �«

 �{ Á [Zzf¿Y Ê§{Z�e�  ®Ë �Å �{ Á Ê°Ìf�Ôa Är�Âu

���  Ê§� » |ÅZ� �Z¼Ìe ½YÂÀ� dve ،ÊÅZ» Á�Ó Ä �«

|Ë{�³ . Ê�ËZ»�M ÉZÅ�Z¼Ìe �Â�y �{C ،B ÁD Ä] �Ì¿
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���

 \Ìe�e� [Zzf¿Y �Y�°e |Ë{�³  ZÅ Är�Âu �Y ®Ë �Å �{ Ä¯

���  Ä �«Á�Ó |� Ê§� ». �¬e º¯Y�eË^Ê  µ{Z » ZÅÁ�Ó� -� 

· �Å �{ Ä �«Ì�f)Ê¿Zm�» |ÌÆ� ÃZ³�Z¯ �ËY�� Z] ª]Z�»(  �{

|� Äf§�³ ��¿ .~¤eËZÅÁ�Ó ÄÉ ÅZ¼�ZeÊ YË¿Y�Ê e �{Ì �Z¼

 �Y |ÅZ�ZÆÌ¸aZ¿É ¼e�MÌÀ£ ½Á|] ZÊ �Z�É ¹Zn¿Y ½Z�Â³�Y Z]

e �{ Á |�Ì¼ZÅ�ZÉ Z»�MË�ÊB،  CÁD e�e Ä]Ì �Y \ZÆÌ¸aZ¿É 

À£Ê  Z] ½Z�Â³�Y Z] Ã|�ÉZÆf^�¿�/� ،�/� Á�/�  �{ ¹�³

·Ì|� Ã{Z¨f�Y �f .Za �{Ë�§ ½ZMËÀ£ |ÀÊ �Z�É  c|» Ä] Ä¯�� 

 d�Z�] Ä»Zn¿Y µÂ�Ì|،ZÆÌ¸aZ¿É Ã�ZexË�¨e  Á Ã|�ZÆÌ¸aZ¿É

À£Ê  sÂ�� Z] Ã|�] ½Z�Â³�Y ¦¸fz» Ä�ÁÌ§Z� Ä¸Ê  Z]

�q Ä¼���»Ì§ ،½Á�°Ì�f�Y ��¬» [M ��Âe Á Ã|� �f¸Ë ¶

0Ô»Z¯ e�e Ä] Á Â�f��Ì~¤e dÆm \Ëe �{ ZÅÁ�Ó ÄÌZÅ�Z¼É

|ÅZ�)Ê¿Zm�» |ÌÆ� ÃZ³�Z¯ �ËY�� Z] ª]Z�»(Z»�M ÁË�Ê 

 Ã{Z¨f�Y {�Â»|Àf§�³ �Y�« .~¤eËZÅÁ�Ó ÄÉ ÊÅZ¼�Ze  Ê¿Y�ËY

e �{ÌZÅ�Z¼É e Á |ÅZ�ÌZÅ�Z¼É Z»�MË�Ê  �Z�Y �]�� 

�{ �{ Ä¿Y�Á� Á Ã|� Ä^�Zv» ZÆ¿M Ã{Âe ½�Á |�� ¿ Á d]Â

¿Z»� Ä¸�Z§ Z]Ê� d�Z�  c|» Ä] Á�� �Á� M Ä]|� Ã{Y{ ZÆ¿ .  

}� : دما استرسرشد و مقاومت در برابر  شاخصهايبرآورد 

Z»�M Ã�Á{ µÂ�Ë c|» Ä] Ä¯ ��� »Zn¿Y µÂ� Ä] �Á�Ì �Å ،|

 {Y| e �Á���  Á�Ó Ä �«Ê¿Y�ËY ÊÅZ¼�Ze ®¿Ze �Å �Y  Ä¿Â¼¿

�Y{�]É » ÁÌ´¿ZÌ·Â¯ �Y Ã{Z¨f�Y Z] ZÆ¿M ½�Á Á µÂ� ¾Ì Z] �

 d«{��/� »Ì¸Ê Á�Y�e Á �f»É {ËnÌ·ZfÊ  d«{ Z]��/� »Ì¸Ê 

³ Ã�Y|¿Y ¹�³Ì�É Àr¼Å ÁÌe �{ cZ¨¸e �Á� �Å ¾Ì |ÅZ� �Z¼

e ÁÌZÅ�Z¼É Z»�MË�Ê » d^i Á ��Z¼�Ê |� .Y�]É  Ã�Y|¿Y

³Ì�É »Ì�Z³|¿Z» ½Y�É Za �{ËZ»�M Ã�Á{ ½ZËÀr¼Å �Ì¾ 

ÉZÆ�yZ�  |��)Á |�� w�¿ ،Ä¿Y�Á� |�� |��{Ë،Ã� 

 �Á �Âf¯Z§Ìd (Za �{Ë e Ã�Á{ ½ZÌÌ{�³ ¾Ë| .Za �{Ë Ã�Á{ ½Z

Y�]É ��YË]ZÊ  ��f�Y �]Y�] �{ ZÅÁ�Ó d»ÁZ¬»�ËY�§Y Z»{

 {Y| e�� �Å �Y Á�Ó Ä �«Ëe �Y ®ÌZÅ�Z¼É Z»�MË�Ê  �Â� Ä]

0Ô»Z¯§{Z�eÊ Y�] Á [Zzf¿YÉ �ÅËe �Y ®ÌZ¼ZÅ� ، ZÆ°¿ZeÉ 

Z§Ë �Ô³ �^�� ·Ì�fÉ ´]M ºnu Z]Ì�É�� ·Ì �Y�°e Ä� Z] �f

ZÅÁ�Ó Á Äf§�³ ��¿ �{É e �ÅÌ] �Z¼ Ä§{Z�e �Â�Ê  ÁË ½Z�°

�Å �{ËZÆ°¿Ze �Y ®É e ½Z¼Å Ä] �Â]�»Ì�Âe �Z¼Ë Á Ã|� �

Z»{ dveÉZÅ�� Á��{Y�³ Êf¿Z� Äm�{ Z»{ ¾ËY Ä¯ �Y ¶^«

³ �^ËZ§ ÉZÆ°¿Ze Ä] ZÅÁ�Ó Ê§� »Ê«�] ÉZÅ�fÌÅ ��Âe �Ô

)[M �{ Ã|� Ã{Y{ �Y�«( {Â] Ã|� {ZnËY�Z³|¿Z» Á d»ÁZ¬»É 

Za �{ ZÅÁ�ÓË¿Z»� Ã�Á{ ½ZÊ�  e Äf�Z�ÌÌ{�³ ¾Ë| .  

�½ «Y�¯Ì [M µÂ¸v: آب ییایمیکو شیزیف ين فاکتورهاییتع

ZÅ Är�ÂuÉ ��Á�a ZÅÁ�ÓÉ ÅZ»Ê ÃZ´f�{ ��Âe ،

�¯YÌ lÀ� ½�Á¸]Z«ÌY|Å dË�f°·Y dË°ÊÂ� ،�ÉÁ�YÌ|eÌ Z] Ä

�°q�eYÁ ÃZ´f�{ �Y Ã{Z¨f�Y)  Z¿ZÅ µ|»(³ Ã�Y|¿Y Ä¿Y�Á� ،Ì�É 

»Ê {�³Ë| .Àr¼ÅÌ¾ Ã�Y|¿Y Ä¿Y�Á� �Â� Ä] [M ÉZ»{ É�Ì³

|� Ê».  

  

µÁ|m�- ، c�Y�u Äm�{ ،µÂ¸v» ½�Ì�¯Y Ã|� É�Ì³ Ã�Y|¿Y �Ë{Z¬» �ZÌ » ¥Y�v¿Y Á ¾Ì´¿ZÌ»pH ��Á�a ÉZÆ¿YÁ �{ É�Â� Á Ê°Ë�f°·Y \Ë�� ،  

 µÂ¸v» ½�Ì�¯Y)mg/lit(  

��/�±��/�

 [M ÉZ»{) Êf¿Z� Äm�{

{Y�³(  

��/�±��/��

pH

��/�±��/�

 Ê°Ë�f°·Y dËY|Å

�Â»Á�°Ì»/�f¼Ìf¿Z�  

��/��±����

É�Â�ppt  

�/�±�/�

  

��Á�a Ã�Á{ ¹Z¼eY�Y �a :تجزیه و تحلیل فاکتورهاي رشد

 Ã�ËÁ |�� w�¿)SGR ( ،�yZ�  dÌ �Á)CF(، �ËY�§Y

½�Á)BW(،  |��{ Ä¿Y�Á� |��)DGR ( Ê³|¿Z»�Z] |��{ Á

 |¿|� Ä^�Zv» �Ë� ÉZÅ Ä·{Z » ªË�� �Y .  

 ÄËÂ¿Zi ½�Á Ê Ì^� ºfË�Z´· (×��� =نرخ رشد ویژه

                ��Á�a ÉZÅ�Á�)/ ÄÌ·ÁY ½�Á Ê Ì^� ºfË�Z´·ñ (��)

µÂ�
�

)�f¼Ìf¿Z�/( ½�Á) ¹�³ (×���= شاخص وضعیت (�)

 ÄËÂ¿Zi ½�Á) ¹�³ ((×��� = د رشد روزانهدرص

                        ��Á�a ÉZÅ�Á�) / ÄÌ·ÁY ½�Á) ¹�³ (ñ (��)

     ���× )ÄÌ·ÁY ÉZÅÁ�Ó {Y| e/ ÄËÂ¿Zi ÉZÅÁ�Ó{Y| e (= بازماندگی  
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���

ÉZÅ Ã{Y{ É�Z»M ¶Ì¸ve Á ÄË�ne Ä [:يل آماریه و تحلیتجز

0Ô»Z¯ s�� \·Z« �{ Ã|»M d�{  ¹�¿ �Y Ã{Z¨f�Y Z] Á Ê§{Z�e

Y�§Y �SPSS  t�� �{ ¾°¿Y{ ½Â»�M �Z�Y �] Á��/�  ¹Zn¿Y

d§�Ë~a.  

  

  جینتا

¾Ì´¿ZÌ» {Z¬»Ë³ Ã�Y|¿Y �Ì�É �¯Y  Ã|�Ì Äm�{ ،µÂ¸v» ½�

 ،c�Y�upH�� ،Ë�f°·Y \Ë°Ê �Â� ÁÉ ZÆ°¿Ze �{É 

� ��Á�aÊ ZÅ�Á�É  µÁ|m �{ ¦¸fz»�  Ã|� Ã{Y{ ½Z�¿

d�Y .  

  

 µÁ|m�-] |�� ÉZÆ�yZ� �Y Êy�] ÄÁ�Ó �{ Ã|»M d�{ ½Z�Â³�Y Z] Ã|� ÊÀ£ ÉZ¿ZÌ»Á�Y ZÌ¼e�M Ê¸aZ¿ Z] Ã|Ë{�³ ÄË~¤e Ê¿Y�ËY ÊÅZ¼�Ze

  تیمار                

ABCDمعیار

 ÄÌ·ÁY ½�Á)¹�³(����/�
a

��/�±����/�
a

��/�±����/�
a

��/�±����/�
a

��/�± a

 ÊWZÆ¿ ½�Á)¹�³(
a

��� /� ±���/�
c

��� /� ±���/�
b

���/� ±���/�
b

���/� ±���/�

1SGR
a

�� /� ±��/��
c

�� /� ±��/��
b

��/� ±��/��
b

��/� ±��/��

2DGR��/� ±�/�
ac

���/� ±�/�
b

��/� ±�/�
b

��/� ±�/�

dÌ �Á �Âf¯Z§
3

���/� ±��/�
aa

���/� ±��/�
a

���/� ±��/�
a

���/� ±��/�

       �¯~e : |�Z] Ê» ½{Â] �Y{ ÊÀ » Ä¿Z�¿ ¦Ë{� ®Ë �{ ­�f�» �Ì£ ¾ÌeÓ ¥Á�u)��/�<p. (  

     �- w�¿Ã�ËÁ |��)Specific growth rate  (�-Ä¿Y�Á� |�� |��{)Daily growth rate (�-dÌ �Á �yZ�Condition factor) (  

  

ePiÌ�¼e�M Z] ½Z�Â³�YÌ»Á�Y ZÌZ¿Z�]Á�É y�]Ê �YZÆ�yZ�É 

ZÅÁ�Ó |��É ÅZ¼�ZeÊ YËY�Ê¿  µÁ|m �{�  d�Y Ã|� ÄWY�Y

Zf¿Ë] Äf�¿YÂe ½Z�Â³�Y Ä¯ {Y{ ½Z�¿ l ÄÂ» �Â�¬§Ì»M dÌ�É 

y�]Ê  �YZÆ�yZ�É ZÅÁ�Ó �{ Y� |��É ÅZ¼�ZeÊ YË¿Y�Ê  �{

eÌZÅ�Z¼É Z»�MË�Ê |�z] LZ¬e�Y) µÁ|m�(.  

Z¬» �{Ëe Z] Ä�Ìe ،|ÅZ� �Z¼ÌZÅ�Z¼ÉZ»�MË�ÊB،CÁD�Y  

 ½�ÁZÆ¿ËÊ  ½�Á |��{ Á] Ã|»M d�{ Ä]Ì�f�É  �Y{�Ây�]

À » ¥ÔfyY Á |¿{Â]Ê �Y{É ]Ì ¾M{�³ Ã|ÅZ�» ZÆ¿Ë |)��/�

P<( ] �{ ÁÌe ¾ÌZÅ�Z¼É Z»�MË�Ê eÌ �Z¼B  Z]CÁD  ¥ÔfyY

À »Ê  d�Y{ �Y{)��/�  P<( .Y�§Y h�Z] ½Z�Â³�YË» �Ì ½Y�

Á |�� w�¿Ë �{ Ã�ZÅ�ÁÓÉ ÅZ¼�ZeÊ YË¿Y�Ê e �{ÌZÅ�Z¼É 

Z»�MË�Ê  |�) µÁ|m� (�Â� Ä]É» Ä¯Ì½Y�  w�¿ Á |��Ë Ã�

 �{¸¯Ìe ÄÌZÅ�Z¼É Z»�MË�ÊB ،CÁD d^�¿ Ä]eÌ¼�Z

À » |u �{ |ÅZ�Ê �Y{É Y�§YË {Y{ ½Z�¿ �)��/�  P<.(  

Zf¿Ë lM·Z¿ÌZÅ Ã{Y{ �É ZÅÁ�ÓÉ ~¤eË¼e�M Z] Ã|� ÄÌ»Á�Y ZÌ Z¿Z

À£Ê e �{ ½Z�Â³�Y Z] Ã|�ÌZÅ�Z¼É Z»�MË�Ê  ½Z�¿ |ÅZ� Á

 Ä¯) µÁ|m� (e ¹Z¼e �{ Ä¿Y�Á� |�� |��{ÌZÅ�Z¼É 

Z»�MË�ÊeÌ �Z¼B،CÁD e Ä] d^�¿ÌÀ » |u �{ |ÅZ� �Z¼Ê 

�Y{É {Y{ ½Z�¿ �ËY�§Y)��/�  P< .( ÉZÅ�Z¼Ìe ¾Ì] �{ Á

 �Z¼Ìe Ê�ËZ»�MB  Z]CÁD   d�Y{ É�Y{ ÊÀ » ¥ÔfyY

)��/�P< .( ÉZÅÁ�Ó �{ Ä¯ |�� ÉZÅ�Âf¯Z§ �Y �´Ë{ Ê°Ë

 Á Ê���] ½Z�Â³�Y Z] Ã|� ÊÀ£ Z¿ZÌ»Á�Y ZÌ¼e�M Z] Ã|� ÄË~¤e
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���

Ä¯ {Â] dÌ �Á �Âf¯Z§ |� Ä^�Zv»  ÉZÅ�Z¼Ìe ¾Ì] �{

 |Ë{�´¿ Ã|ÅZ�» É�Y{ ÊÀ » ¥ÔfyY |ÅZ� �Z¼Ìe Á Ê�ËZ»�M

)��/�  P> .(Ê³|¿Z»�Z] |��{ ¾Ì´¿ZÌ» Ä�ËZ¬» ÊËZÆ¿  �{

 É �Z¼Ìe ¦¸fz» ÉZÆÅÁ�³ ) ¾°¿Y{ ½Â»�M �Y Ã{Z¨f�Y Z] ( �{

 �Y{Â¼¿�  d�Y Ã|� Ã{Y{ ½Z�¿  

  

96.70
94.83 93.77

84.23

0

20

40

60

80
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A   �Z¼Ìe B  �Z¼Ìe C   �Z¼Ìe D  �Z¼Ìe

 (.
 )  

Z¬
]

 �Y{Â¼¿�-ZËZa �{ Ã|� ÄË~¤e ½ZÌÅZ¼�Ze Är] LZ¬] |��{ �ËZ»�M Ã�Á{  ½  

86.24

97.34 96.33 96.24

0

20
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 A تیمار B تیمار C تیمار D تیمار  
 �Y{Â¼¿�-  c|» ½ZËZa �{ Ã|� ÄË~¤e ½ZÌÅZ¼�Ze Är] LZ¬] |��{�  

 ÉZ»{�{ d�Z��� {Y�³ Êf¿Z� Äm�{

94.1494.69
95.35

82.18
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A   �Z¼Ìe B  �Z¼Ìe C   �Z¼Ìe D  �Z¼Ìe

 ( ٪
 )  

قا
ب

  
 �Y{Â¼¿�-  c|» ½ZËZa �{ Ã|� ÄË~¤e ½ZÌÅZ¼�Ze Är] LZ¬] |��{� 

  ÉZ»{�{ d�Z��� {Y�³ Êf¿Z� Äm�{

Zf¿ËY lË] ½Â»�M ¾Ì�´¿Z {ÂmÁ À » ¥ÔfyYÊ �Y{É ]Ì ¾

�Z]³|¿Z»Ê ZÆ¿ËÊ e Á |ÅZ� ÃÁ�³ÌZÅ�Z¼É Z»�MË�ÊB ،CÁD

  {Â])��/�  P<( .] �{ ÁÌe ¾ÌZÅ�Z¼É Z»�MË�Ê  �Zv· �Y

{|�É eÌZÅ�Z¼ÉB ،CÁD e�e Ä]Ì] \Ì�f�Ë |Àf�Y{ Y� LZ¬] ¾

·ÁÊ �Z»M �Zv· �YÉ ] ¥ÔfyYÌÀ » ZÆ¿M ¾Ê  {Â^¿ �Y{)��/�  

P<(.  

Àr¼ÅÌZÆÅÁ�³ �{ cZ¨¸e ¾É e ¦¸fz»Ì�Z¼É  �{{Z»ÉZÅ��

Á�� {Y�³ Êf¿Z� Äm�{ ½Z»� c|» �{�  ¶�YÂ§ �{ d�Z�

� «{ÌY Ä¬É  ��Z¼�³|¿Z»�Z] ÁÊ  \�u �]  |��{  �{ �Å

eÌd�Y Ã|� ÄWY�Y �Z¼) .�Y{Â¼¿�Á�( Zf¿ Ä¯Ë �Y ¶�Zu l

Z¬»Ë» Ä�Ì´¿ZÌ³|¿Z»�Z] |��{ ¾Ê ZÆÅÁ�³ �{É  ¦¸fz»

eÌ�Z¼É ] ¾°¿Y{ ½Â»�M �Y Ã{Z¨f�Y Z]Ì¥ÔfyY {ÂmÁ �´¿Z  ZÀ »

�Y{É ]Ì³|¿Z»�Z] ¾Ê e �{Ìe Z] |ÅZ� �Z¼ÌZÅ�Z¼É Z»�MË�Ê 

 {Â])��/�  P<(.·ÁÊ ]Ìe ¾ÌZÅ�Z¼É Z»�MË�Ê  ¥ÔfyY

À »Ê  {Â^¿ �Y{)��/�  P<(.  

  بحث

y�]Ê ZÆ¯�v» �YÉ YËÀ¼Ê Y�§Y Ä] �nÀ»ËÅZ» �{ |�� �Ê  Á

»Ì» Â´Ê {Â�)��.(Ê§�� �Y  �ÅZ¯ �{ Ê¨¸fz» ¶»YÂ�

�¿Z�  ®Ë {Y�§Y ÉZ¬]] ½ZÌÅZ» dÌ ¼m Ä ½Y�Á{ �{ �Â�y

ÓZ] cZ¨¸e �Á�] h�Z] Á |¿�Y{ �¬¿ ÉÁ�ÓË Ã�Á{ ¾ËY �{ Ê

 |¿Â� Ê»)��(.  Ä¯ Ê¿Z»� Á ÊÅZ» Ê³|¿� Ã�Á{ ¶ËYÁY �{

 ¹|� ¶Ì·{ Ä] ��Â¿ ½ZÌÅZ» Är] {Â� Ê» [~m Ã{�� Ä�Ì¯

 ¹|� �Y Ê�Z¿ �Z�§ Á ��f�Y �Zq{ ��YÂ³ ÃZ´f�{ ¶»Z°e

ËZy} Á É��¿Y ¥��» Á ÄË~¤e ÄnÌf¿ �{ Ä¯ |¿{�³ Ê» ½M �

ÓZ] cZ¨¸eË{�Y{ ÃY�¼Å Ä] Y� Ê . Á dÌ¨Ì¯ �Ì�¿ É�´Ë{ ¶»YÂ�
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 Á �Ìj°e �¯Y�» �{ \¸� d��§ ÉZÆ¿�ÂeZa �Â�u �Ì¿ Á

 ��Á�a)�� (» ¶»YÂ� �YR´Ë{ �i Ä¸u�» �{ ÓZ] cZ¨¸e �

|�Z] Ê» ÊeZ»|¬» ��Á�a . ½Z�Â³�Y {�]�Z¯ ،Ê���] ¾ËY �{
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ÉZÅ�Z¼Ìe Ê�ËZ»�MB،C ÁD�fÆ] |ÅZ� �Z¼Ìe �Y)(A  {Â]

 �Z¼Ìe ½ZÌÅZ» ½ZÌ» ¾ËY �{ Ä¯C {Â] dÌ �Á ¾Ë�fÆ] ÉY�Y{ .  

،ÊËZÆ¿ ½�Á �ËZ»�M Ã�Á{ ÉZÆf¿Y �{ Ä¿Y�Á� |�� |��{

�{ Y� É�Y{ ÊÀ » �ËY�§YÊ�ËZ»�M ÉZÅ�Z¼ÌeB،C ÁD Z]

�Z¼Ìe |ÅZ�)(A {Y{ ½Z�¿ . Ã�ËÁ |�� w�¿ �ËY�§Y)(SGR

Á�a Ã�Á{ �{ ÊÅZ¼�Ze ÉZÅÁ�Ó ¾Ë�f¼Æ» �Y ÉÁ�Ó ��

ZÆ�yZ�0ÓÂ¼ » Ä¯ |�Z] Ê» ÊË  Á �Ìj°e ÉZÆÅZ³�Z¯ �{

] dÌ¼ÅY �Y É�ZËÁZy ½ZÌÅZ» ��Á�a ÄÃ{Â] �Y{�Ây�] ÊËY��

)��Á��(½M ½Y�Ì» ªÌ¬ve ¾ËY �{ Ä¯)(SGR  �ËY�§Y ÉY�Y{

Z] Ê�ËZ»�M ÉZÅ�Z¼Ìe �{ É�Y{ ÊÀ »�Z¼Ìe {Â] |ÅZ�.  

 �{{�Â» ½Z�Â³�Y {�]�Z¯ ،½Zf�Âa dz�  ½Y�Ì» Ä]�/� 

|��{ �{|�� �ËY�§Y h�Z] ÊËY~£ Ã�ÌmLitopenaeus 

vannamei  ÊÅ{Y~£ Ã�Á{ ®Ë Ê� �{�� |� Ã�Á�)��.(

½Y�Z°¼Å Á É|a)�� ( �{ ½Z�Â³�Y {�]�Z¯ Ä¯ |¿{Y{ ½Z�¿ �Ì¿

­ÂÀÌq {Y�M ÊÅZ» ÊËY~£ Ã�ÌmOnchorhynchus 

tschawytscha  ZÆ¿M Ê³|¿Z»�Z]Á |�� ½Y�Ì» �ËY�§Y h�Z]

�|.  

 Â� ºÅ ��Zu ªÌ¬ve ÉZÅ Äf§ZË Z] É{Á|u Ze lËZf¿ ¾ËY Ä¯

|�Z] Ê» dÆm ºÅÁ.  ®ÌÀË�·M {�]�Z¯ ،�Â° » c�Â� Ä]

 |Ì�Y)½Z�Â³�Y (eP�Z¯ ÉÁ� É�ÌiM ÊËZË�{ �Z] |�� ÊË

Dicentrarchus labrax)�(d�Y|¿ . Ã|ÅZ�» ¾ËY�]ZÀ]

Ê» �iY |¿YÂe Ê» ½Z�Â³�Y ،Ê��Á�a Ä¿Â³ Ä] Äf�] Ä¯ {Â�

 Êf^j»�Z¯ ÉÁ�M|�Z] Äf�Y{ ½ZË�]M |�� ÊË . dÌ �Á ¾ËY

0ÓZ¼fuY  Á dyÂ� ÉÁ� ½Z�Â³�Y Ä¯ d�Y ÊeY�iY �Y Ê�Z¿

{�Z� Ê» {�YÁ ½|] �Z� .Ä�]Y� ¾Ì¼Å �{ ½Â�b»Ze Á �¸�Â¿

)�� ( �ËY�§Y h�Z] ÊÀ¼ËY ÉZÆ¯�v» Ä¯ |¿{�¯ ½YÂÀ�

 ½Y�Ì» ªË�� ¾Ë|] Ä¯ |¿Â� Ê» �Ì¿ ½|] �Z� Á dyÂ�

M ÊËY�Z¯ Á Y~£ [~md�Y Äf§ZË �ËY�§Y ½.  

e �Y ¾ÌÀr¼ÅP ÉÁ� �] ÊÀ¼ËY ºf�Ì� ÉZÆ¯�v» �ËZ� cY�Ìi

،½ZÌÅZ» Ê³|¿Z»�Z] �ËY�§Y ½Y�Ì»  ½Y�Z°¼Å ÁÂÅZ�)�� (

 �Y Ê¯Y�Ây Ã{Z¨f�Y |¿{�¯ ��Y�³�،� ½Z¯Â¸³ Zf] ،µÁ�Ì»YÂ· ،

 ¾Ì»ZfËÁE ،C  �Âb¯ ÊÅZ» �{ ÊÀ¼ËY Ã|ÀÀ¯ ºÌ�Àe ½YÂÀ� Ä]

 É|ÀÅ)Labeo rohita (» ½Y�Ì»] Y� �Ì» Á ±� Ä ÊÀ » �Â�

|Å{ Ê» �ÅZ¯ É�Y{ . Ê��Á�a ½�Zz» Á ZÅ Är�Âu �{

Á�Y{ ¹Z¼u �Y Ã{Z¨f�YË |ËY�¸¯Á�|ÌÅ µÁ�Ì»YÂ· ÉÁ�Y{ ،Ê

 ½Y�Á{ �{ Ê¿Y�ËY ÊÅZ¼�Ze Ä¿Â³ �{ cZ¨¸e �ÅZ¯ h�Z]

 ÉÁ�Ó)� (Ê¯Y�Ây �Á{ Z] Ámg/L�  ÊÅZ¼�Ze Är] �{

 Ê¿Y�ËY)� (Æ¿ Á Ã{Y{ �ÅZ¯ Y� �Ì» Á ±�» w�¿0ZfËZ  w�¿

{Y{ �ËY�§Y Y� Ê³|¿Z»�Z] .  

ªÌ¬ve ¾ËY �{  Á Ê�ËZ»�M ÉZÅ�Z¼Ìe ¾Ì] Ê³|¿Z»�Z] ½Y�Ì»

 {Y{ ½Z�¿ Y� É�Y{ ÊÀ » ¥ÔfyY |ÅZ�)��/�P<(  Ê» ��¿ Ä]

] ½Z�Â³�Y |�� Ä �ËY�§Y \^� ÊÀ¼ËY ºf�Ì� ­�v» ½YÂÀ�

Z¿YÂe Á Ã|� d¿Â¨� �]Y�] �{ ½ZÌÅZ» d»ÁZ¬»Ë ÉY�] Y� ZÆ¿M Ê

§Z] ºÌ»�e|Å{ Ê» �ËY�§Y Ã|Ë{ \Ì�M ÉZÆf. Ê]ZË��Y ¾ÌÀr¼Å

Z¿ZÌ»Á�Y ZÌ¼e�M Z] Ã|� ÄË~¤e ÊÅZ¼�Ze ÉZÅÁ�Ó d»ÁZ¬» ÊÀ£

�]Y�] �{ ½Z�Â³�Y Z] Ã|� Z»{ÉZÅ�� Á��{Y�³ Êf¿Z� Äm�{

|ÅZ� �Z¼Ìe ¾Ì] É�Y{ ÊÀ » ¥ÔfyY Ä¯ {Y{ ½Z�¿)A( Z]

ÉZÅ�Z¼ÌeB،C ÁD|� Ã|Ë{)��/�  P<( . ] Ä�Ìm Ê¸¯ �Â�Ã 

ÉZÅ  É ZÅÁ�Ó �eÓZ] Ê¿Z» Ã|¿� Á |�� \^� Ä¯ ÊËY~£

|¿{�³ Ê» ÊÅZ»،  �]Y�] �{ ZÆ¿M d»ÁZ¬» �ËY�§Y Ä] �nÀ»

|¿Â� Ê» �Ì¿ ��f�Y ÉZÆf�e)��(.  Ê» ��¿ Ä] ÄË~¤e |��

Á�ÓÉZÅ  ½Z�Â³�Y Z] Ã|� ÊÀ£ ZÌ¼e�M Z] Ê¿Y�ËY ÊÅZ¼�Ze

Ã|� Ê�Ìv» cZ¿Z�Â¿ �]Y�] �{ Á�Ó d»ÁZ¬» h�Z].  ¾ËY

e dÌ¸]Z« ½Z�Â³�Y Ä¯ {Y{ ½Z�¿ Ä ·Z�»P �ZÌ�] É�Y~³�Ìi

LZ¬e�Y �] ÊËÓZ]|�� {�°¸¼�Á Á Ê¿Y�ËY ÊÅZ¼�Ze �{ LZ¬]

{�Y{ ÉÁ�Ó ��Á�a Ã�Á{ �{ Z»{ ½Z�Â¿ �]Y�] �{ d»ÁZ¬».  
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YËÁ�a ¾Ã� �Z°¼ÅÉ f�Y{ µÁ~^» Y� ¹�ÓÄ ¿Y{�|« Á �°�eÊ  Ä]

» ¶¼�ÊMË|.  
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Effects of Artemia Urmiana Nauplii Bioencapsulated with Ergosan 
on Growth Factors, Surviva1 Rate and Stress Resistance of 
Persian Sturgeon(Acipense persicus Bordin, 1897) Larvae
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Abstract
The peresentstudy was conducted to evaluate the effect of Ergosan on the growth 

factors, survival rate(%) and resistance to thermal stress of Acipenser persicus Larvae

via bioencapsulation of Artemia urmiana. This experiment was conducted in a 

completely randomdesign in threegroups and group(A) with triplicate. The test groups

were as follows: Artemia urmiana bioencapsulatedwith Ergosan 0.1 , 0.2 , 0.3 , (B,C,

Dgroups respectively) g./lit.in suspension of broth and non-enriched Artemia nauplii
(groupA). Artemia nauplii enriched with Ergosanwas bioencapsulated for 12hours and 

Persian sturgeon larvae were fed on it . The larves were fed on sixtimes a day, every 

fourhours with bioencapsulated nauplii. At da y 20
th

, immersion in thermal water(30C Û,

34C Û� was performed to evaluate larvae resistance tothermalstress. The results 

indicatedthat the Ergosan according to the concentrations used in suspensions 

enrichment, significantly different in treatment groups, on the growth factors, final 

weight,Specific growth rate,Dailey growth rate (%) and survival rate (p<0.05). No 

significant difference in the conditionfactor was observed (p>0.05). Mortality rate was  

significantlydifferent in thermalstress after 2 hours and mortality was lower in 

bioencapsulatedgroups than non-bioencapsulated(p<0.05). The experiment indicated 

that the ability ofErgosan to influence the increase ofthe growth performance،survival 

rate(%) and resistance to thermal stressis relatively highin Acipenser persicus larvae.

Keywords: Ergosan,bioencapsulates, Artemia nauplii, suspension,Acipenser persicus
larvae
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