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½Â»�ÂÅ�ªË��e��ÌiPe �Á�¾Ì�Âe�Ê�¯Y�ÉZÅ�\�Y�d¨m�¾ÌaÁ�eÁ{ZÀ³��]Ê³�ËÁ ÉZÅ   

µ��oÂ«�ÊÀ» Ê¸j»�|Ì·Âe��Ì£�¶�§��{  
 
  

É.�É�´ÀÅM�É�¨ m���,.�Y.�Ê�ËÁ�Ã�«�¹�,.�É�Á�Â¿��Á�[.�½YÁZ¯�½ZË{Y�Ë�a�  
  

  
Ã|Ì°q  

     �Ê���]�ªÌ¬ve�¾ËY� �Y�¥|ÅÊ³�ËÁ ÉZÅ��µ��oÂ«�ÊÀ»�Ê¨Ì¯� Á�Ê¼¯Å�ªË��e� �Y��a½Â»�Â �ÉZÅ
�\�Y�d¨m�¾ÌaÁ�eÁ{ZÀ³�Á�¾Ì�Âe�Ê�¯YÊ¸j»�|Ì·Âe��Ì£�¶�§��{ {Â] .�{��ËZ»�M�¾ËY���]�»�s���\·Z«

Ã|ÅZ�»�|Àq�¾ÌeÓ ��{�ÉYYÁY�Á��ZÆ]��yYÁYË|��¹Zn¿Y�½Zf�]Ze�¶ .�ÉY�]�Y��ËZ»�M�¾ËY�¹Zn¿Y���O����
½�Á� Z]� oÂ«�Ê^Ë�¬e ���� ¹�³Â¸Ì¯|�� Ã{Z¨f�Y .� ½Â»�ÂÅ¾Ì�Âe� Ê�¯Y {sÂ��� ��,�¨� � � Á����Á
�½Â»�ÂÅ\�Y�d¨m�¾ÌaÁ�eÁ{ZÀ³�� ,�¨��sÂ��� �{����� Á��� ¾Ì]� |uYÁ �Ê¸¸¼·Y��Y�«� Ã{Z¨f�Y� {�Â»
d§�³. Ä¯�{Y{�½Z�¿�lËZf¿��ªË��esÂ����¦¸fz»¾Ì�Âe�Ê�¯Y�ÊÀ »��ÌiPe �É�Y{�]��Ä�Ì¯��Ìv»�Ã�Y|¿Y
�,Ä�Ì]d�Y|¿�Ê Ì^���Ì£�Á�­�vf»�¹�b�Y�|��{ )��/�>P(�,ÊÀ »�cÁZ¨e�Z»Y �Y{�sÂ���ªË��e��{�É

��Á ���¾Ì]�|uYÁ �Ê¸¸¼·Y¾Ì�Âe�Ê�¯Y�¿��{�|ÅZ���Z¼Ìe�Ä]�d^�Ê³�ËÁ ÉZÅ��d¯�u��ZÌf»Y�,ÊÀ»�ºnu
|��{�,ÊmÂ»�Ê¸Ì»��{�¹�b�Y�d�¸£�,Ã|¿��¹�b�Y �ÊÀ»��fÌ·�Á¶¯��µY�¿YÃ|ÅZ�»�|� )��/�<P(. �ªË��e

sÂ����¦¸fz»\�Y�d¨m�¾ÌaÁ�eÁ{ZÀ³��ÌiPe�ÊÀ » d�Y|¿�ÊÀ»�ºnu��]�É�Y{ )��/�>P(�,¬]��{�Z»Y�ÄÌ
Ê³�ËÁ �ÉZÅÊÀ »�cÁZ¨e� ,Ä ·Z�»�{�Â» Á�|ÅZ��ÃÁ�³�¾Ì]�É�Y{��ËZ���Z¼Ìe ZÅ�|��Ã|ÅZ�» )��/�<P( .

À]�Ê¿Ô���ªË��e�¾ËY�]Z���¾Ì]�|uYÁ �Ê¸¸¼·Y¾Ì�Âe�Ê�¯Y Á ����¾Ì]�|uYÁ �Ê¸¸¼·Y�d¨m�¾ÌaÁ�eÁ{ZÀ³
\�Y h�Z]��{Â^Æ]Ê³�ËÁ ÉZÅ�Ì£�¶�§��{�µ��oÂ«�ÊÀ»�Ê¨Ì¯�Á�Ê¼¯�Ê¸j»�|Ì·Âe��{ZÆÀ�Ìa�Ê» {Â�.  

  
  

ÉZÅ�Ã�YÁ�É|Ì¸¯: �,µ��oÂ«�,\�Y�d¨m�¾ÌaÁ�eÁ{ZÀ³�,¾Ì�Âe�Ê�¯YÊÀ»�cZÌ�Â�y  
  
  
  
  
  
  
  

  
  
  
  
  
  

�-��½Z³�³�Ê Ì^���]ZÀ»�Á�É��ÁZ�¯�¹Â¸��ÃZ´�¿Y{�Ê»Y{�¹Â¸��Ã|°�¿Y{��ZÌ�¿Y{ 

�-��{Y�M�ÃZ´�¿Y{��ZË{Zf�YÊ»Ô�Y�ºWZ«�|uYÁ �Æ� 

�-�Y�M�ÃZ´�¿Y{�,|��Y�Ê�ZÀ��Z¯�ÄfyÂ»M��¿Y{ºWZ«�Ê»Ô�Y�{��Æ� 

�-�½Z³�³�Ê Ì^���]ZÀ»�Á�É��ÁZ�¯�¹Â¸��ÃZ´�¿Y{�,¹Y{�ÄË~¤e�É�f¯{�ÉÂn�¿Y{ 

É�Z��Ê Ì^���]ZÀ»�Á�É��ÁZ�¯�¹Â¸��ÃZ´�¿Y{ 
a�Ê»Y{�cY|Ì·Âe�ÉZÆ�ÅÁ  
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� \�Y� d¨m� ¾ÌaÁ�eÁ{ZÀ³)����Á �����|uYÁ
¾Ì] Ê¸¸¼·Y(�Ã�]� �{ Ä¿Â´rÌÅ��¿�ÉZÅ���{�É�ÌÌ¤e

� ,Ä�Ì]�Ä�Ì¯��Ìv»� ,½|]�½�ÁÊ³�ËÁ ÉZÅ��ÊÀ»
§�� Á¿� {ZnËY� ¡Â¸]� ¹Z´ÀÅ� �{� Ê�Àm� �ZfÊ¼ |À¯. 

���Y�³� ½Y�Z°¼Å� Á� �qZ§)� (��ËY�§Y� �Y� Ê¯Zu
ÊÀ » ¹�b�Y�­�ve� �Y{ a� ÁZ³�ÉZÅ�½{Á�§Y� �Y��
Ê�¯Y �ÊÅZ´�ËZ»�M� �ËY��� �{� ÊÀ»� Ä]� ¾Ì�Âe
{Â] .  
    � {�YÂ»� Ä]� ÄmÂe� Z]©Â§, ¥|Å �¾ËY� ¹Zn¿Y� �Y

� ªÌ¬ve{Â^Æ] �ÊÀ»� Ê¨Ì¯� Á� Ê¼¯� cZÌ�Â�y
Ê¸j»�|Ì·Âe��Ì£�¶�§��{�µ��oÂ«,��ªË��e��Y��a

½Â»�ÂÅ Ê�¯Y�ÉZÅ �d¨m�¾ÌaÁ�eÁ{ZÀ³�Á�¾Ì�Âe
�\�Y{Â].  

  
 �Á��Á�{YÂ»ZÆ  

    �{� ªÌ¬ve� ¾ËY ÃÁ�³� ÃZ´�ËZ»�M��Ê»Y{� ¹Â¸�
�Ê Ì^���]ZÀ»�Á�É��ÁZ�¯�Ã|°�¿Y{�{Y�M�ÃZ´�¿Y{

ºWZ« � �Æ�|�� ¹Zn¿Y .� �ËZ»�M� ¹Zn¿Y� ÉY�]� �Y��
� µ�� {Y�¿� oÂ«� �O�Z]�½�Á�Ê^Ë�¬e �±���

� ¹�³Â¸Ì¯|�� Ã{Z¨f�Y.�oÂ« �¨«� �{� ZÅ �ÉZÅ
®Ì·Â]Zf»�cZmZÌfuY��Z�Y�]� Á�|¿|��É�Y|Æ´¿�

|¿|�� ÄË~¤e� Ä¿Y�Á�� É�Y|Æ´¿ .oÂ« Å�Äf¨Å� Á{� Z
� �ËZ»�M� ÉY�mY� �Y� ¶^«dve�c{Z�� Ã�Á{ ÊÅ{�

|��¹Zn¿Y�Ê¸�Y��ËZ»�M��b��Á�|Àf§�³� �Y�« .
n¿Y� ½Z»�Ì·Âe�Ì£� ¶�§� Z]� ª^�À»��ËZ»�M� ¹Z�|
oÂ«�Ê¸j» �ÊÀ Ë�ZÅ�ÃZ»�Ìe���YÁY�Ze�d�Æ^Ë{�Y��Y

���� {Â] .� ªÌ¬ve� ¾ËY� �{f]Y�½Â»�ÂÅ� Y|
Ê�¯Y �t���Ä���{�¾Ì�Âe)�¨��,��Á ����|uYÁ
¾Ì] ¸¼·Y¸Ê (|��Ã{Z¨f�Y�Äf¨Å�Ä��c|»�Ä] .�| ]

cZ�ËZ»�M� ¹Zn¿Y� ½ZËZa� �Y��®Ë� ,µÁY� Ä¸u�»� �{
ªÌ^�e� ÉY�]� Äf¨Å oÂ«� É�Ë~a ��ËZ»�M� ÉY�]� ZÅ

|��Äf§�³���¿��{�¹Á{. �,¹Á{��ËZ»�M��{�ªË��e

�½Â»�ÂÅ\�Y�d¨m�¾ÌaÁ�eÁ{ZÀ³��t���Ä���{
)�¨�� ,����Á ����¾Ì]� |uYÁ ¸¸¼·YÊ (�ÉY�]� Á

�Äf¨Å�Ä��c|»¹Zn¿Y�|�.  
    ÉY�]���� ªË��eÂ� s�¨�, ��� Á���|uYÁ 
¾Ì] Ê�¯Y�Ê¸¸¼·Y ¾Ì�Âe,��\Ìe�e� Ä]��Ê¸Ì» Ì·��f

� ®Ë�Â·ÂË�Ì§� ¹��� Á�/��� Á��Ê¸Ì» ��fÌ·  
�Ê�¯Y�¾Ì�ÂeÃ{Z¨f�Y�|� .ÉY�]����ªË��eÂ�s
�¨��,�����Á�����|uYÁ¾Ì] �Ê¸¸¼·Y�¾ÌaÁ�eÁ{ZÀ³

\�Y� d¨m,�� \Ìe�e� Ä]� Ê¸Ì» �¹��� �fÌ·
®Ë�Â·ÂË�Ì§�Á ��� Á��Ì»Ê¸ �µÂ°À³�a� �fÌ·
|��Ã{Z¨f�Y .�Ê¿Ô����Á��Ä]�½Â»�ÂÅ�Á{��Å�Á

� ½Y�� Ä·Z�¯� Ä¸��� ¶yY{� �{� ªË��e|¿|� .
Ã�Y|¿Y �| ]�Ä�Ì]�Ä�Ì¯��Ìv»�É�Ì³�iY��Y �É�Y~³

��Â�z»�É�f»� �YÂ¿���Âe� ,½Â»�ÂÅ|��¹Zn¿Y 
)� .(¹�b�Y oÂ«� �Y� É�Ì³ ZÅ, ���� | ]� Ä¬Ì«{��Y

�ªË��eÊ�¯Y ¾Ì�Âe�Á ����| ]�d�Z�� �YªË��e 
\�Y�d¨m�¾ÌaÁ�eÁ{ZÀ³ �Á�Ã{Z¨f�Y�Z]�ÃZ´f�{��Y

� Ê°Ë�f°·Y� ­Â�|�� ¹Zn¿Y. Ä·Â· ��ËZ»�M� ÉZÅ
oÂ«�ÊÀ»�ÉÁZu �­Â���Y�½|¿Z»��Â¨v»�ÉY�]�ZÅ

ZË��Y�½Z»�� Ze�Êe�Y�u��Y�| ]�Ä¸�Z§Ô]� ,¹�b�Y�Ê]
¹�b�Y ÉÁZu�Ä¯�É��]�½Á�{�É�Ì³ ÉZ»{�Z]�Ê]M 
�� �Ê·Y�� Êf¿Z�� Äm�{ � {Y�³,{Â]�Ã{Y{� �Y�«��Á
Ë����ÂeZ]Â°¿Y�Ä]� 0Z ���|��Ã{Y{�µZ¬f¿Y�Äm�{|¿ .

ÊÀ»� ²¿� Ô]�¼m� �Y� | ]� Ä¸�Z§ �Ä·Â·� �{� É�ÁM
�ËZ»�M,�d§�³��Y�«�Ê���]�{�Â» .�Z]�ÊÀ»�ºnu

ÉY�]�Ä¯�Êm�|»�Ä·Â·�Äm�{�½|¿YÂy��¼m �É�ÁM
|��¾ÌÌ e�,|��Ã{Z¨f�Y )�( .�ÉY�]�|��{�¾ÌÌ e

,¹�b�Y�­�ve��Y�®qÂ¯�Ã��«�®Ë �ÊÀ»�Ä¿Â¼¿
Á�� Ã|�� ªÌ«��Ì¼e� ¹Ó�®Ë� É �Y�«� Ã|�� ¹�³�

,|��Ã{Y{ ��b��¶»Ó�®Ë�½M�ÉÁ�|��Äf�Y~³�
]� Ä¿Â¼¿� Ze� Ä�Â� �{�dyYÂÀ°Ë �Ë� �¶»Ó� t��

{Â�� �za .| ]� Ä¸u�»� �{���Y� Ã{Z¨f�Y� Z]
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ÊÀ »� Ä�Ì] � {Â^¿� �Y{)��/�>P(,���Z¼Ìe� Z»Y
|ÀÀ¯� d§ZË�{� t��� Ã��¾Ì]� |uYÁ �Ê¸¸¼·Y

Ê�¯Y Âe¾Ì�,�� É�f�Ì]� Ä�Ì]� �Ìv»)��/�� (
� |ÅZ�� ÃÁ�³� Ä]�d^�¿)��/�� (d�Y{ )�µÁ|m

�.( ¿ZÌ]� ÊÀ»� ºnu� {�Â»� �{� lËZf¿��ÌiPe� �´
ÊÀ » Âe� Ê�¯Y� �Y{� {Â]� ¾Ì�)��/�<P(,��Ä]

�Ä¯�É�Â�]Ì�¾Ë�f��d§ZË�{�ÃÁ�³��{�ÊÀ»�ºnu
� Ã|ÀÀ¯�� uYÁ¾Ì]� | �¾Ì�Âe� Ê�¯Y� Ê¸¸¼·Y

|Ë{�³� Ã|ÅZ�» )� µÁ|m�( .�¦¸fz»� sÂ��
Âe�Ê�¯YÊÀ »� �iY� ¾Ì� �ÊmÂ»�d¯�u� �]� É�Y{

� |Àf�Y{� ¹�b�Y)��/�<P .(�d¯�u� ¾Ë�f¼¯
]�Á�|ÅZ��ÃÁ�³��{�¹�b�Y�ÊmÂ»�¾Ë�f�Ì�®Ë�ve

� Ã|ÀÀ¯� d§ZË�{� ÃÁ�³� �{�� ¾Ì]� |uYÁ �Ê¸¸¼·Y
Ê�¯Y Z�»�¾Ì�Âe� Ã|Å�| .�sÂ���¾Ì]� Z»Y���Á

���uYÁ¾Ì]� | Âe� Ê�¯Y� Ê¸¸¼·Y���¿� �Y� ¾Ì�
ÊÀ »� cÁZ¨e� ÊmÂ»�d¯�u � É�Y{Ã|ÅZ�»�|�¿ 

)��/�>P( .Ê¸Ì»��{�¹�b�Y�d�¸£���¿��Y �Á��fÌ·
ÊÀ »� cÁZ¨e� �Ì¿� µY�¿Y� �{� ¹�b�Y� d�¸£ �É�Y{

� ¦¸fz»� sÂ���¾Ì]Ê�¯Y |�� Ã|ÅZ�»� ¾Ì�Âe 
)��/�<P(� ,¹�b�Y� d�¸£� ¾Ë�f�Ì]��t��� �{

���¾Ì]� |uYÁ Ê�¯Y� Ê¸¸¼·Y ¾Ì�Âe�¯� Á�¾Ë�f¼
�½M�d�¸£|ÅZ�� ÃÁ�³� �{�|�� Ã|ÅZ�» .���¿� �Y

� �Ì¿� µY�¿Y� �{� ¹�b�Y� d�¸£�Á� |ÅZ�� ÃÁ�³� ¾Ì]
� sÂ����� Á�� � |uYÁ¾Ì] Ê�¯Y� Ê¸¸¼·Y �¾Ì�Âe

ÊÀ »�cÁZ¨e |�� Ã|ÅZ�»�É�Y{ )��/�<P(�Z»Y� ,
� ¦¸fz»� sÂ���¾Ì]��� Á���¾Ì] �Ê�¯Y� Ê¸¸¼·Y

ÊÀ »� cÁZ¨e� ¾Ì�Âe � É�Y{Ã|ÅZ�»�|�¿ 
)��/�>P(  .     

  
µÁ|m � - ¦¸fz»�sÂ���ªË��e��ÌiPe  �¾Ì�Âe�Ê�¯Y��]Ê³�ËÁ ÉZÅ�ÊÀ»�Ê¨Ì¯�Á�Ê¼¯  

             �ÌÌ¤e��]ZÀ»  
  

¦¸fz»�sÂ��  
�Ê�¯Y ¾Ì�Âe  

Ä�Ì]�Ä�Ì¯��Ìv»  ÊÀ»�ºnu  ÊmÂ»�d¯�u  ��{�¹�b�Y�d�¸£
Ê¸Ì» �fÌ·  

�{�¹�b�Y�d�¸£  
�µY�¿Y  

          

�¨�  ��/��  b��/�  b��/�  c��/�  b��/�  
��¾Ì]�|uYÁ Ê¸¸¼·Y  ��/��  a��/�  a��/�  b��/�  a��/�  
���¾Ì]�|uYÁ Ê¸¸¼·Y  ��/��  a��/�  a�/�  a��/�  a��/�  

{�Y|¿Zf�Y�ÉZ�y  ��/�  ��/�  ��/�  ��/�  ��/�  
¾Ì´¿ZÌ»�½Âf���Å��{ ÊÀ »�¥ÔfyY�ÉY�Y{�Ä]Z�»��Ì£�¥Á�u�Z]�ÉZÅ �t����{��Y{��|Àf�Å�|��{.  

  
[- �¦¸fz»�sÂ���ªË��e��ÌiPe�¾Ì�Âe�Ê�¯Y

¹�b�Y� |��{� �] �Á� Ã|¿�� ,­�vf»� ÉZÅ  
Ê Ì^��Ì£  

     ��]�¾Ì�Âe�Ê�¯Y�¦¸fz»�sÂ����ÌiPe�|��{
¹�b�Y � ­�vf»� ÉZÅÊÀ » � �Y{¿� {Â^)��/�>P(, 
�Z»Y­�vf»�¹�b�Y�|��{�¾Ë�f�Ì]��t����{���

¾Ì]� |uYÁ �|�� Ã|ÅZ�»� ¾Ì�Âe� Ê�¯Y� Ê¸¸¼·Y  
  

)�µÁ|m� .(�ÃÁ�³�¾Ì]�Ã|¿��¹�b�Y�|��{���¿��Y
�t���Á�|ÅZ���¾Ì]�|uYÁ ¸¼·Y�¾Ì�Âe�Ê�¯Y�Ê¸
ÊÀ »�cÁZ¨e �|�¿� Ã|ÅZ�»�É�Y{)��/�>P(,��Z»Y

ÅZ�� ÃÁ�³� ¾Ì]� t��� Á� |���¾Ì]� |uYÁ �Ê¸¸¼·Y
Ê�¯Y � ¾Ì�Âe� t��� Á��� Á����,¾Ì�Âe� Ê�¯Y

ÊÀ »� ¥ÔfyY � É�Y{Ã|ÅZ�»�� |�)��/�<P .(
ÓZ]�t����{� Ã|¿�� ¹�b�Y�|��{�¾Ë�e����|uYÁ  
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{ - � ªË��e� �ÌiPe�¦¸fz»� sÂ���¾ÌaÁ�eÁ{ZÀ³
�\�Y�d¨m¹�b�Y�|��{��] �Ã|¿��,­�vf»�ÉZÅ
Ê Ì^���Ì£�Á  

     �iY�\�Y� d¨m� ¾ÌaÁ�eÁ{ZÀ³��|��{� �]
¹�b�Y ÉZÅ�ÊÀ »�­�vf» �{Â]��Y{)��/�<P(,��Z»Y
cÁZ¨e � sÂ��� ¾Ì]� ZÅ����� Á��� �|uYÁ
¾Ì] Ê¸¸¼·Y�\�Y� d¨m� ¾ÌaÁ�eÁ{ZÀ³�ÊÀ » ��Y{
{Â^¿ )��/�>P(�|ÅZ��ÃÁ�³�Z]� Z»Y�ÊÀ » {Â]��Y{ 

)��/�<P( .�¹�b�Y�|��{�¾Ë�f�Ì]�Ä¯�É�Â��Ä]
� t��� �{� ­�vf»��� ¾Ì]� |uYÁ Ê¸¸¼·Y   

  

\�Y� d¨m� ¾ÌaÁ�eÁ{ZÀ³�� |�� Ã|ÅZ�»)�µÁ|m
� .(�iY�\�Y� d¨m� ¾ÌaÁ�eÁ{ZÀ³��|��{� �]

¹�b�Y ÉZÅ�ÊÀ »� Ã|¿� � {Â]� �Y{)��/�<P .(
�Á� |ÅZ�� ÃÁ�³� �{� Ã|¿�� ¹�b�Y� |��{� ¾Ë�f¼¯

�¹�b�Y�|��{�¾Ë�f�Ì]�t����{�Ã|¿������|uYÁ
¾Ì] Ê¸¸¼·Y�\�Y� d¨m� ¾ÌaÁ�eÁ{ZÀ³��Ã|ÅZ�»

� |Ë{�³)� µÁ|m� .(��Ì£� ¹�b�Y� |��{�¾Ë�f�Ì]
� Á� |ÅZ�� ÃÁ�³� �{�Ê Ì^��½M� |��{t������

¾Ì]� |uYÁ Ê¸¸¼·Y�\�Y� d¨m� ¾ÌaÁ�eÁ{ZÀ³�
�|��Ã|ÅZ�»)��/�<P   .(  

  
�µÁ|m� -��¦¸fz»�sÂ���ªË��e��ÌiPe�\�Y�d¨m�¾ÌaÁ�eÁ{ZÀ³�Y�|��{��]¹�b Ê Ì^��Ì£�Á�Ã|¿��,­�vf»�ÉZÅ  

�ÌÌ¤e��]ZÀ»  ­�vf»�¹�b�Y�|��{  Ã|¿��¹�b�Y�|��{  Ê Ì^���Ì£�¹�b�Y�|��{  
�¦¸fz»�sÂ��\�Y�d¨m�¾ÌaÁ�eÁ{ZÀ³        

�¨�  b��/��  c��/��  a��/�  
����¾Ì]�|uYÁ Ê¸¸¼·Y  a��/��  b��/��  a��/�  
����¾Ì]�|uYÁ Ê¸¸¼·Y  a��/��  a��/��  b��/�  

{�Y|¿Zf�Y�ÉZ�y  ��/�  ��/�  ��/�  
      ¾Ì´¿ZÌ»�½Âf���Å��{ ÊÀ »�¥ÔfyY�ÉY�Y{�Ä]Z�»��Ì£�¥Á�u�Z]�ÉZÅ �t����{��Y{��|Àf�Å�|��{.  

  
} - � �]� ¾Ì�Âe� Ê�¯Y�ªË��e� �ÌiZeÊ³�ËÁ ÉZÅ�

µ��oÂ«�ÊÀ»  
    Ä°ÀËY� ¶Ì·{� Ä] Ê�¯Y ¾Ì�Âe��Y��Ê¼Æ»��¬¿

� ¹�b�Y� ®Ë�Â·ÂË�Ì§� µZ¬f¿Y� ºÌ�Àe� �{{�Y{,�
� ÉÓZ]� d�¸£�Âe� Ê�¯Y¾Ì�� �{� ZÅ�¿� ¹��Ê��

d¨m Ä·Â·� ,Ä�Ì]� µÂ�b¯� �]� É�Ì³ ÀÌ¼��ÉZÅ�Ê
d§Z]� ÉY�Y{� Ä¯� ºË|Ë|ÌaY� Á� �Á�§ �¶]Z«� ÉZÅ

u��Z^¬¿Y� ,|Àf�Å� ½Â»�ÂÅ� ¾ËY� Ä]��Z�eiZÌ��
�Y~³�|�Z]� Ê» )�(.�ÊÀ»� ºnu� �{� �ËY�§Y�,

¹�b�Y�d�¸£ �{�ZÅ Ê¸Ì» �fÌ· �µY�¿Y�¶¯��{�Á�ÊÀ»
� Z]� Ê¿Ô��� ªË��e¾Ì�Âe� Ê�¯Y��ªÌ¬ve� �{
�ZuoÂ«��{�� �ËY�§Y��Y�Ê�Z¿� 0ÓZ¼fuY�,µ��ÉZÅ�

¾Ì�Âe�Ê�¯Y�� Z¼�Ôa�Á�¹���Ä�Ì]��]�½M��iY� Á

¹�b�Y�¹Z´ÀÅ��{ Ê»�É�Ì³ |�Z] )��( .�lËZf¿�¾ËY
·Z�»� Z]Ä ��oÂ«�ÉÁ��Ä¯�É�´Ë{�Ä]Z�»��¿�ÁZ³�Á

{Â]�Ã|��¹Zn¿Y, d¬]Z�»��{�Y{)� .(  
    �ÅÁ�a ÉZÅ��½ZÌ»� �Z^e�Y� Ä]� É{| f»

Ê�¯Y ¾Ì�Âe�Å� �´Ë{� Á½Â»�Â |¿�Y{� Ã�Z�Y� ZÅ .
� µZj»� ÉY�]� �Å)� (��Y�³�{�¯ � Ä¯�Ê�¯Y

¾Ì�Âe�M{Y� ��ËY�§Y� Y�� ½Á�f�Âf�e� É�Z�
Ê» |Å{ .Z»Y�� ½Y�Z°¼Å� Á� c�Â¯�])� (�Ã|ÅZ�»

|¿{�¯ � Ä¯� ªË��e� ¾Ì�Âe� Ê�¯Y��]� É�ÌiPe
¹��� ½Á�f�Âf�e� sÂ����ÃÁ�³� Z]� Ä�ËZ¬»� �{

½Z»�� �{� |ÅZ� {�Y|¿� ¦¸fz»� ÉZÅ,���Â�� Ä]� Z=»Y
mÂe�¶]Z«�| ]� Y��ÊÀ»�ÉZ¼�Ôa�½Á�f�Âf�e�ÊÆ

{� d�~³� �Y��ËY�§Y� ªË��e� ½Z»�� �Y� Ä¬Ì«{� Ã
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� ÄfË|Ì�YÃ|¿�� �]� 0ÓZ¼fuY� Á� ºÌ�Àe� Y��ÊÀ» �Ê¿Z»
� |¿�Y{� d^j»� �iY� ¹�b�Y)��� Á�� .(�Ä]� ÄmÂe� Z]

� ªÌ¬ve� ¾ËY� lËZf¿Ê» ³� ½YÂe�ªË��e� Ä¯� d¨
�Ê¿Ô�����¾Ì]�|uYÁ �Ê¸¸¼·YÊ�¯Y �¾Ì�Âe�\^�

Y¹�b�Y� |��{� ,ÊÀ»� d�¸£� ,ºnu� �ËY�§ �ÉZÅ
�ÊmÂ»�d¯�u�Á�Ã|¿�Ê» {Â� .  

�- � ªË��e� �ÌiPe\�Y� d¨m� ¾ÌaÁ�eÁ{ZÀ³ ��]
��µ��oÂ«�ÊÀ»�cZÌ�Â�y  

     � ªË��e� Z]\�Y� d¨m� ¾ÌaÁ�eÁ{ZÀ³�t��e� ,
µÂ¸�� ��Âe� ½�Á�|¿M �c�Â�� ²Ë|Ì·� ÉZÅ

Ê» {�Ì³ .� {Y| e� �Â�Â»� ¾ËYÃ|¿�Ì³ �ÉZÅ
�Y��ÊÀÌ·Â�¿YµÂ¸��ÉÁ� �Ã{Y{��ËY�§Y�²Ë|Ì·�ÉZÅ

Á���ËY�§Y�\^�dyZ��|ÌWÁ�f�Y ÅÊ»�Z �{Â�)�.(�
§Y� Z]� �Y� ½Á�f�Âf�e� t��e� �ËY�µÂ¸� �ÉZÅ

�ªË��e��Y��a�²Ë|Ì·\�Y�d¨m�¾ÌaÁ�eÁ{ZÀ³�,
µÂ¸� Ã|¿�Ì³� ÉY�Y{� Ä¯� Ê·Âe��� ÉZÅ �ÉZÅ

� Á� ½Á�f�Âf�eFSH�¾ËY� Ä]� x�Za� �{� |Àf�Å 
½Â»�ÂÅ �½Âq� Ê¿Â³Z¿Â³� ÊËZÌ¼Ì�� {YÂ»� ZÅ

½�Á�|¿M� Ä]� Ã|À]ZË� |¿ÂÌa� ¾ÌXeÁ�a� )ABP(�,
¾ÌXeÁ�aÂ°ËÔ³ ÄeZ¨·Â�� �)SGP-1(, Y�e�¾Ë�¨�¿

ÄeZ¨·Â�� ¾ÌXeÁ�aÂ°ËÔ³� �)SGP-2(� ,�¾Ì^ÌÆÀËY
Ê»�µÂË{Y�f�Y�Á |¿�Z� .�¾ËY�Ê»Z¼e��iY�cÓÂ�v»
� �]� d^j»¹�b�Y� |¿Á� |¿�Y{� É�Z� )��( .

µÂ¸� ÉZÅ Ê·Âe�� ¶Ì·{� Ä] ¾f�Y{ ºË�¿M ÉZÅ 

¦¸fz» �Y ¶Ì^« |Ì�Y ,�ZeZ¨�§ �,�Y|ÌeÂX¸¯Â¿
¹Á�¯ÂfÌ� �Y|Ì�¯Y Á ºË�¿M ÉZÅ ¦¸fz» 

�Z¿�Á�|ÌÅ{ |¿Á�� �{ �¿�ÂeZ»�b�Y �¬¿ Ê¼Æ» 

�Y{¿| .Ä] ¾ËY ÊÀ » Ä¯ ¾ËY�dÌ·Z § ºË�¿M ZÅ h�Z] 

¶»Z°e µÂ¸� ÉZÅ Ã|ÀËY� Ê» {Â� .�{ ½ZÌ»�¾ËY 

Ê» ½YÂe Ä] �Z^e�Y µÂ¸� ÉZÅ Ã|ÀËY� Á Ê·Âe�� 

� {Â¼¿� Ã�Z�Y)��( .�ÉZÅ�f»Y�Za� {Â^Æ]� ¾ËY�]ZÀ]
]� ��Zu� ªÌ¬ve� �{� Ä ·Z�»� {�Â»� ÊÀ»Z��ªË��e

m� ¾ÌaÁ�eÁ{ZÀ³\�Y� d¨¼fuY� ,��Y� Ê�Z¿� 0ÓZ
µÂ¸�� cZv��e��ËY�§Y �Ê·Âe��� Á�²Ë|Ì·� ÉZÅ

Ê» �Ê�Z�Y��¬¿�É�Z��¹�b�Y�|¿Á���{�Ä¯�|�Z]
|¿�Y{ .Ê»� ½Z�¿� |ÅYÂ� |ÀÅ{ Ä¯ ªË��e 

½Â»�ÂÅ ÉZÅ d¨m� ¾ÌaÁ�eÁ{Z¿Â³ Á LH�h�Z] 
�ÌÌ¤e �{�³ ½Ây Ä�Ì] Ê» {Â� Ä¯ ¾ËY 

cY�ÌÌ¤e ¶»Z� �ÌÌ¤e �{ c|� ,½Ây� ½ZË�m 
½ZË�m ¦À· Á }Â¨¿ É�Ë~a ±� ÉZÅ Ê¿Ây 
Ê» |�Z].�x�Za �½Â»�ÂÅ�Ä]d¨m�¾ÌaÁ�eÁ{Z¿Â³�

�Â�u� Ä] µÂ¸� ÉZÅ � ²Ë|Ì·Á µ�fÀ¯ �½ZË�m
½Ây Ä�Ì] Äf�]YÁ �d�Y)�� .(�ÊËÂ���Y�Z^e�Y�

µÂ¸��{Y| e�Á�Ã�Y|¿Y��ÅZ¯�½ZÌ» �²Ë|Ì·�ÉZÅ�Z]
¶Ì¸ve�Ä�Ì] � ZÅ�Ê¸j»� |Ì·Âe� �Ì£� ¶�§� �{

d�Y� Ã|���z�» .h�Z]� �Â�Â»�¾ËY �§Y��ËY
�|eµÂ¸�� ¾ËY� º�ÔaÂfÌ�� �{� |ÌbÌ·� ÊnË �,ZÅ

Ä·Â·� ¶Ì¸ve �ÉZÅ�Zf§�� �ÅZ¯� Á� É{Z¿Â³� ÉZÅ
�Ê�ÀmÊ» {Â� )��( .µÂ¸��dÌ·Z §� ½ZËZa �ÉZÅ

�ÅZ¯�h�Z]�²Ë|Ì·�Äy�q ÉZÅ��É�Z��½�Á�|¿M
� d�Y� ¾°¼»� Ä¯� Ã|�¶Ì¸ve� Ä]� �nÀ»�Ä�Ì] �ZÅ

{Â� )�� .(0ÓZ¼fuY�� º�Ì¿Z°»� ¾ËY�{�oÂ« �ÉZÅ
|Ì·Âe� ¶�§� �Y� k�Zy�Ê»� ©Z¨eY� ¶j» |f§Y,���Y

Ê§���� {Y| e� Á� Ã�Y|¿Y� �ËY�§Y� Z]��ÉZÅ� µÂ¸
²Ë|Ì·  �Y��a��ªË��e�,\�Y�d¨m�¾ÌaÁ�eÁ{ZÀ³

½�Á�|¿M� t��e � Á� ZÅ� ¾Ì�Âe� Ê�¯Y��ËY�§Y
Ê» |]ZË .½�Á�|¿M� ¾ËY� �Y� É�Ë{Z¬»� 0ÓZ¼fuY �Z]� ZÅ
Ì·Z §µÂË{Y�f�Y� Ä]� ½|]� �{� É�ZeZ»Á�M� d �ZÅ

)½�Á�f�Y ZÅ  (�¿�Ä]� Á� Ã|��¶Ë|^eÊ»�� �Ä¯�|��
½�Á�f�Y�¾ËY �|Ì·Âe�ÃZ´f�{�dÌ·Z §�ºÌ�Àe��{�ZÅ
�oÂ«�Ê¸j»)�Ê�Z^¬¿Y�dÌ·Z §�µ�fÀ¯� µZj»�ÉY�]

���Âe��Ì¼Ë|Ë|ÌaY¾Ì�Âe�Ê�¯Y (�|¿�Y{��¬¿
)��(.��¾ËY� 0ÓZ¼fuY|ÀËM�§��cZÌ�Â�y�{Â^Æ]��{

d�Y� Ã{Â]� �iÂ»� ��Zu� ªÌ¬ve� �{� oÂ«� ÊÀ» .
1- Androgen binding protein                   2- Sulphate-1-glycoprotein                3- Sulphate-2-glycoprotein 
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Effect of Injection of Oxytocin and Equine Chorionic Gonadotropin Hormones on 

Semen Characteristics in Zel Ram During Nonbreeding Season 
 
 

Y. Jafari Ahangari1, Sh.A. Ghareveisi2, M. Norozi3 and B. Parizadian Kavan4 
 

 
Abstract 
    The aim of this research was to investigate the effects average of injection of 
Oxytocin and Equine Chorionic Gonadotropin hormones on semen characteristics of Zel 
ram during nonbreeding season. This experiment was carried out in the form of multiple 
Latin Square from late spring to early summer. Six rams with an weight of 45 kg were 
used for this research. Levels of 0, 5, 10 of Oxytocin hormone and levels of 0, 400 and 
600 international unit (IU) of Equine Chorionic Gonadotropin hormone were injected 
intramuscularly. Results showed that injection of different levels of Oxytocin had not 
significant effect on scrotal circumference, sperm motility and abnormal sperm 
percentages (P>0.05). There was a significant differences between the levels of 5 and 10 
IU of Oxytocin in comparison with control treatment for semen volume, mass motility, 
live sperm percentage, spermatozoa concentration per ml of semen and per ejaculation 
(P<0.05). The injection of different levels of Equine Chorionic Gonadotropin did not 
affect semen volume (P>0.05), but there was a significant difference between control 
treatment and levels of 400 and 600 IU of hormone for other semen characteristics 
(P<0.05). In conclusion, the intramuscular injection of 10 IU of Oxytocin and 600 IU of 
Equine Chorionic Gonadotropin hormones are recommended to improve Zel ram semen 
characteristics during nonbreeding season. 
 
 
Keywords: Oxytocin, Equine Chorionic Gonadotropin, Zel ram, Semen characteristics 
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