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�É�Â�)� ,|ÅZ��/��,�/��,�/���Á�/���Ê�{�f»��]��À¼Ë� (�Á���{Â]�¹Â³�Â���~]��Â¿ .�½Z�¿��¿ZË�YÁ�ÄË�ne�lËZf¿�¦¸fz»�sÂ���{Y{
ÊÀ »� �iY�É�Â��yZ���]�É�Y{Ä¿YÂm�ÉZÅÄ¿YÂm�|��{�Á�d����Ä¸¼m��Y�Ê¿�,Ê¿��ÄÌÀ]��yZ��Á� ÄrÅZÌ³�®�y�½�Á�Á�µÂ���~]�É

d�Y{. ½Z�¿�¾Ì´¿ZÌ»�Ä�ËZ¬»�lËZf¿ �{Y{¾ËÓ KDFGS19 �Y �yZ����¿Ä¿YÂm�|��{�ÉZÅÊ¿� )��(%µÂ��, ÄrÅZÌ³ )�/����Ê¸Ì»�f»(��Á
ÄÌÀ]��yZ��~]�É )��/���(��º«��ÁcY�Å�Ê¼¸«���Y�Zv·�Ä¿YÂm�d���Ê¿� )�/����Á���{�{Y| e(��¾Ë�f�Ì]½Y�Ì» �Y�|¿{Y{��Z�fyY�{Ây�Ä].�

ÊÅÁ�³�Ä�ËZ¬» ¾Ì] ¾ËÓ{Y{�½Z�¿�¹Z«�Y�Á� ZÅ»Z¼e��{�Ä¯Ê��yZ��ÉZÅ�{�Â»Ê���] )ÄrÅZÌ³�®�y�½�Á�ÉZÀjf�Y�Ä](��ÃÁ�³�Á{�¾ËY�¾Ì]
ÊÀ »�cÁZ¨eY{�{ÂmÁ�É�Y{d��É�Â�]�yZ��¾Ì´¿ZÌ»�Ä¯�Ä¿YÂm�|��{�Á�d�����{�Ê¿�¾ËÓ,ZÅ�ÄÌÀ]��yZ��Á�ÄrÅZÌ³�µÂ��¾Ì´¿ZÌ»�Á�É
�¹Z«�Y��{��~]É�e�] |¿{Y{�½Z�¿ .  

  

É|Ì¸¯�cZ¼¸¯ :Ä¿YÂm�|��{Ä¿YÂm�d����,Ê¿�ÊÅÁ�³�cZ�ËZ¬»�,��~]�ÄÌÀ]��yZ��,Ê¿�.  
  

Ä»|¬»  
�Àe� ÃZÌ³� ½Â»Y�Ìa� �Ìv»� �{�Ã|¿��Ì£� Á� Ã|¿�� ÉZÅ

Ê»��iY�ÃZÌ³��]�É{| f»�{�Y~³)Cramer et al., 2011(�,
ºÆ»��Y�Ê°Ë�É�Â���Àe�½ZÌ»�¾ËY��{�Ä¯��¾Ë�e�¶»YÂ

Ã|ÀÀ¯{Á|v»�½ZÅZÌ³�|Ì·Âe� Á�|��� �]Y�]�{�Ê�Ìv»�É
Ä]�Ê�Y��Ê»��Z¼��{Á�)Patane et al., 2013 .(�Ä¿ÓZ�
� {Á|u��¾Ì»�� �Y� �Zf°Å� ½ÂÌ¸Ì»�Ä]� É��ÁZ�¯� ÉZÅ
¾Ì»�Ê»�¶Ë|^e� �Â��ÉZÅ�ÉY�]�ÊËY�Z¯�|«Z§� Ä¯�|¿Â�

Ì·Âe� ZË� Á� Ã|�� µÂ�v»� |Ì·Âe/½M� �{� |Å//ÅZ¯� Z/��
Ê»�|]ZË)Ashraf & Foolad, 2007.(  

 �Â�¯� d�Y� Ã|�� ��Y�³ ½Y�ËY�� ½{Â]� Y�Y{� Z]�/� 
d�Y�ÊËZÅ�Â�¯��Y�Ê°Ë��Â��Ê�Y�Y� �Zf°Å�½ÂÌ¸Ì» 

Ä¯ Ä] cZm�{ ¦¸fz» �Zq{ ¶°�» É�Â� Á dÌWZÌ¸« 

d�Y )Ranjbar and Pirasteh-Anosheh, 2015 .(��{
��Å��{�É�Â���Àe�Ä]�¶¼ve�Ê�Y���½ZÅZÌ³��Y�É�ZÌ�]

� ÃZÌ³� É|��� ¶uY�»� �Y�®Ë�cÁZ¨f»� ¶uY�»� �ËZ�� Z]
d�Y .�Ä���{�|ËZ]�É�Â��Ä]�¶¼ve�ZË�dÌ�Z�u�¾ËY�]ZÀ]
Ä¸u�»�|��� Á� Ê�ËÁ�� |��� ,Ê¿�� Ä¿YÂm� É|��� É

� {�Ì³� �Y�«�Ê���]� {�Â»�Ê�ËY�)Koca et al., 2007(�
Ä¯ Ê»� ��¿� Ä]Ä¸u�»� |��Ä¿YÂm� É��iY� ¶Ì·{� Ä]� Ê¿�
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ºÆ»� ÃZÌ³� ÄÌ·ÁY� �Y�¬f�Y� �]� ½M� ºÌ¬f�»e/¸u�»� ¾Ë�/�Ä
Ê»]|�Z )Maas et al��� ������ 'HPLU� .D\D� et al., 

2006; Patane et al, 2009.(  
Ä¿YÂmÊ³�ËÁ� Á� Ê¿�ºÆ»� ÄrÅZÌ³� ÉZÅ��ZÌ »� ¾Ë�e

�Ä]�¶¼vf»�¹Z«�Y�ZË�Á�½ZÅZÌ³�[Zzf¿Y�ÉY�]�Ã{Z¨f�Y�{�Â»
Ê»� É�Â�|�Z] .Ê³�ËÁ� Zf�Y�� ¾ËY� �{�Ä¸¼m�Y� ÊËZÅ

Ä¿YÂm� |��{Ä¿YÂm�d���� ,Ê¿��ÄrÅZÌ³� |��� Á�Ê¿�
»Ê»��Y�«�Ê���]��{�Â{�Ì³ )Endalew, et al., 2013.( 

�¹Â³�Â�)L. Sorghum bicolor (��,l¿�]�,¹|À³��Y�| ]
Ä¸£� ¾Ì¼nÀa� Âm� Á� c�}d�ZÌ¿{� ºÆ»� É .�ÃZÌ³� ¾ËY

�É�Â��Ä¯�Ê°�y�Á�¹�³�ª�ZÀ»��{��f�Ì]�ÄÀ]�¯��ZÆq
�Ä]Ê»�d�¯�d�Y�s��»�ºÆ»�¶°�»�®Ë�½YÂÀ��{Â�

)Emam, 2013 .(� ¹Â³�Â��Y �Zv· Äm�{ ¶¼ve Ä] 

É�Â� �Ì¿ Ä] ½YÂÀ� ®Ë ÃZÌ³ Ä¼Ì¿�Ä¿Zf�M�Z]�¶¼vf»�É
� É�Â��/��Ê�{�d�Y� Ã|�� ÄfyZÀ�� �f»� �]� �À¼Ë�

)Maas et al��� ������ $KUDU� et al., 2010 .(�{ ¾Ì] 

¹Z«�Y ®Ë Ä¿Â³ ,Ê�Y�� ¶¼ve Ä] �Àe É�Â� Ê»|¿YÂe 

cÁZ¨f»� �ZÌ�] |�Z].�É�Â���Àe� d�Y� Ã|����Y�³
�{� �ÅZ¯� \mÂ»|��ÂmÄ¿Y� Ê¿�)Igartua et al., 

1994(Ê»�¹Â³�Â��{�°¸¼��Á�|���,�{Â�)Macharia 

et al., 1994 .(��{� É�Â�� d�Y� Ã|�� ½ZÌ]� ¾ÌÀr¼Å
Ä¸u�»Ä¿YÂm�É�¶uY�»��ËZ��Z]�Ä�ËZ¬»��{�¹Â³�Â��Ê¿�

\Ì�M� ,½M� É|���É|mÊ»� {�YÁ� ÃZÌ³� Ä]� É�e�|À¯
)Macharia et al., 1994 .(��Y�³�ÊÀ^»�É{| f»�ÉZÅ

ÀËY�]�,Ê¿�� Ä¿YÂm� |��{� �ÅZ¯� \mÂ»� É�Â�� Ä°
�|��{� ,ÄrÅZÌ³� ®�y� ½�Á� ,Ê¿�� Ä¿YÂm� d���

ÄrÅZÌ³� ÉÊ Ì^��Ê»� ¹Â³�Â�� �{{ÂmÁ� {Â� {�Y{ 
)Azadi et al., 2013� ,Esmaelipour and Mojadam, 

2009� ,Sam et al., 2014 .(�½Y�Z°¼Å� Á� Ê¸«Z¿M
)Anagholi et al., 2010 (|¿{�¯� ��Y�³ ,Ä¯ �{ 

�ËY�� ËZ»�MÊÅZ´� Z] �ËY�§Y �,d�¯��Ìv»�É�Â�

T50 )�ÉY�]� ¹�Ó�½Z»��c|»�� %�Ä¿YÂmÊ¿� (��ËY�§Y
d§ZË. �,¹Â³�Â��º«��Ä��ÉÁ���]�É�´Ë{��ÅÁ�a��{

� É�Â�� ¾ÌËZa� sÂ��� �{� Ä¯� |�� Ã|ÅZ�»)���Ê�{
�f»��]��À¼Ë� (Ä¿YÂm�Z»Y� ,d§ZË��ËY�§Y�¹Â³�Â��Ê¿�

�É�Â��t����ËY�§Y� Z])�� ,���Á�����]��À¼Ë��Ê�{
�f» (Ä¿YÂmÊÀ »� �Â�� Ä]� �~]�Ê¿��,d§ZË��ÅZ¯�É�Y{

Ä¿YÂm� É�Â�� t��� ¾Ë�eÓZ]� �{� Ä¯� É�Â�� Ä]�Á� Ê¿�
ÄrÅZÌ³�|���d§ZË��ÅZ¯�c|��Ä]�½YÂm�ÉZÅ)Naim 

et al., 2012.( Ê���]� Ä]� ÄmÂe� Z]Ã|�� ¹Zn¿Y� ÉZÅ��Á
ºÆ»� �Y� Ê°Ë� ½YÂÀ�� Ä]� ¹Â³�Â�� ÃZÌ³� dÌ¼ÅY�¾Ë�e

�Â��Ê�Y�Y��{�d�¯�¶]Z«�½ZÅZÌ³��ÅÁ�a�,��{���Zu
�ÉZf�Y�¾ËÓ�Ä�ËZ¬»lËY��¹Z«�Y�Á� ZÅ�¹Â³�Â���{ÂmÂ»

�yZ�� ��¿� �Y� �Â�¯� �{Ä¿YÂm� ÉZÅ�|��� Á� Ê¿�
ÄrÅZÌ³�|Ë{�³�Y�mY  .  

  
�Á��Á�{YÂ»ZÅ  

Ä]���½Z/°»Y�Á�Ã|/��µ�fÀ¯��ËY���½{�ÁM�ºÅY�§��Â�À»
���Ä/¿YÂm�ª/Ì«{�Á��Ë�/��Ê]ZË��Y�����{�¹Â³�Â/��ÃZ/Ì³�Ê/¿�

�Àe��ËY����,É�Â�����µZ/���{��ËZ/»�M�¾/ËY�������{
�ÃZ´//�ËZ»�McÔ//£��cZ//eZ^¿�sÔ//�Y�Á�d//�Y����//z]
Ã|°//�¿Y{��c�Â//��Ä//]�,�Y�Ì//��ÃZ´//�¿Y{�É��ÁZ//�¯�É

�{�¶Ë�Âf¯Z§�Ê§{Z/�e�0Ô»Z¯�s���\·Z«�������Y�/°e�Ä/��Z/]
|��¹Zn¿Y. ����¶»Z/���ËZ/»�M�ÉZ/Å�Z¼Ìe��ËZ»�M�¾ËY��{

�É�Â��sÂ���/� )�Ä/]��Æ��[M ��½YÂ/À��|ÅZ/�(�,�/��,
�/��,�/��Á�/����f»��]��À¼Ë��Ê�{��Á �����|/Ì»Y�¾ËÓ

�Á��//z]���Ã|//��sÔ//�Y�º//«� �Ã�Â//�À»Á{�¹Â³�Â//�
Ä§Â¸�ÉY-Ä¿Y{�½Y�ËY�ÊËYÂÅ�Á�[M��ËY����{�Ä¯�{Â]�ÉY

Ã|��|Ì·Âe�Á�sÔ�Y|¿Y Á �¹Z¿�d��Æ§½M��µÁ|/m��{�ZÅ
���d//�Y�Ã|/��Ã{�ÁM. �¾//ËÓ�Ê/¸¯��Â//��Ä//]�{�Â//»�ÉZ//Å

�ËZ»�M�¾ËY��{�Ã{Z¨f�Y )KDFGS1-KDFGS30(���Ê/�
���Ä//]�Ä//»Z¿�]�®//Ë�É{Y�//¿��µZ//���{ ������Ä///��R»��{
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�/ÌÆe�Á�sÔ�Y�cZ¬Ì¬ve/�/Æ¿�Ä/�/]�Á�µZ/�/¯��~/�/Ì·Âe�k�/�|
Ã|�|¿Y .������¹Z/«�Y�¶»Z/���/Ì¿�Ê/���]�{�Â/»�¹Z«�YJumbo�,

Nectar�,Speed-feed��ÁSugar graze )�¹Z//////////«�Y
ÊËZÌ·Y�f�Y(�,�º«�Super dun  )�ÊËZ/°Ë�»M�º«�(�,��¹Z/«�Y

KFS1�,KFS2�,KFS4  )Ê//¸yY{��·Z//y�¹Z//«�Y(�º//«��,
KFS3 )�µZ���{������|/��Ê§� »�ÃZ´a�º«��½YÂÀ��Ä](�,

�cY�Å�Ê¼¸«�º«�)������ª/Ë����Y�Á�Ã{Â/]�Ê»Â/]�Ä/¿Â¼¿�®/Ë
�����º/Å�Á�Ã|/Ë{�³��·Z/y�Ê/vÌ¬¸e�{Â/y�Á�ÄeÂ]�[Zzf¿Y-

���Y�/«��Z¯�Á�d�¯�{�Â»��Â�¯�µZ¼��ÊuYÂ¿��{�½ÂÀ¯Y
Ê//»{�//Ì³(�½Zf//�Ì��½ZË|//Ì»Y�Á�½Z//¤»�|Ì§|Ìb//�Y�¹Z//«�Y�,

)�¿Y�Ê»Â//]�Ä//¿Â¼¿��Y�cY�//Å�Ê//¼¸«�º//«��|//À¿Z»�Á�[Z//zf
Ã|Ë{�³��·Zy|¿Y (�ZÌ¼Ì¯�Á�Ã|Ìb��¹Z«�Y�Á )Ä¿Y{�¹Z«�Y-

Ã|//��Ê//§� »�Á�sÔ//�Y�½Y�//ËY��{�Ä//¯�ÉY|//¿Y(�|//¿{Â]  .
��¹Z/«�Y�Ä¯�d�Y��¯}�½ZËZ����,���,����Á������¶/Ì·{�Ä/]

Ä//¿YÂm�¹|//�|¿|//��¥~//u��ËZ//»�M��Y�Ê//¿�.��É�Â//�
Ê»�m�d^�¿�Ä]�d�¯��Ìv»���Ä]�����|/Ë�¸¯�ÉZ/Æ°¼¿�Z]

ºË|//�� )��|//uYÁ (//Ë�¸¯�ÁºÌ//�¸¯�|� )��|//uYÁ (�Ä//¯
\·Z£®¼¿�¾Ë�e������½Y�/ËY��Â/��Ê/�Y�Y��{�µÂ/¸v»�ÉZ/Å
Ê»�������|/Ë{�³�{Z/nËY�Ê�ÂÀ/�»�c�Â/��Ä/]�|À/�Z] .��Y|/f]Y

É�fa�ZÅË�¸¯ÂbÌÅ�µÂ¸v»��{�Y�d��ºË|�)�°fËYÁ (�� 
%��c|»�Ä]������Ê¿Â/¨��|/��Á��Á�Ä�Â£�Ä¬Ì«{�Ã{Â/¼¿��Á

É�fa��b����|¿|/��®/�y�Á�Â/�f�����¬»��[M�Z]�ZÅ .
�/]��ËZ»�M�¾ËY��{�����À/e�t�/���/Å�ÉY���������~/]�{|/�

������Á�Ã|/��Äf/����/�¬»�[M�Z/]�Y|/f]Y�Á�[Zzf¿Y�dyYÂÀ°Ë
�µÂ¸v»�Z]�| ]� %�Ë�¸¯ÂbÌÅd��c|»�Ä]�ºË|������Ä/Ì¿Zi
|n»�Á�¶Ë�f�Y{|¿|��Ã{Y{�Â�f�����¬»�[M�Z]�0Y .Ä]���Å
��Ë{�É�fa�� Êf¿Z�\ °»��f»�����Ã|/��Ä/ÌÆe�µÂ/¸v»��Y

��ÉZ/»{��{��ÂeZÀÌ»����{�Á�|Ë{�³�Ä§Z�Y�   �� ��Ä/m�{

                                                                                  

1. NaCl 
2.CaCl2   

Êf¿Z��{Y�³��Ê^/�¿�d]Â���Á�� %����Ê°Ë�Z/e��ËY�/���{
d§�³��Y�« .��������Ä/¿YÂm�ÉZÅ�~/]���Z¼/��|/ ]�d�Z�

��Á��Ze�Á�|���Z£M�Ã{�ºÅ{ )��½Z/»���Y���ËZ/»�M��Z/£M (
���ÊËZ/Æ¿���Z¼/���]�ÃÁÔ���yM��Á���{�-{�¯�Y|Ìa�Ä»Y{Y

�,Ã{��Ä¿YÂm��Á~]�,�®�y�½�ÁÄ�Ë��µÂ��Ä«Z/��Á�Äq-

Äq�ÄrÅZÌ³�ZÅÃ�Y|¿YÌ³|Ë{�³�É�.  
�ÉY�]Ä^�Zv»�Ä¿YÂm�|��{��Y�Ê¿�Ä�]Y����Ã{Z¨f/�Y��Ë�

|//�.�,½M��{�Ä//¯)GP(��Ä//¿YÂm�|//��{�,Ê//¿�N'��{Y|// e
Ä//¿YÂm�ÉZÅ�~//]�Á�Ã{�N��Ê//»��~//]�¶//¯�{Y|// e|//�Z]: 

)Belcher and Miller, 1974(  
 

  

Ä]��Â�À»Ã�Y|¿YÄ¿YÂm�d����É�Ì³��Ê/¿�)Maguire, 

1962 (��//Ì¿�ÁÄ//¿YÂm�½Z//»���//�Âf»�Ê//¿�)Bradford, 

1986(�Ä�]Y���Y|��Ã{Z¨f�Y��Ë��ÉZÅ .�¾ËY��{�Ä¯��/]YÁ� 
)GR(��Ä//¿YÂm�d��//��Ê//¿�)Ä//¿YÂm��~//]�{Y|// e��{�Ã{�

�Á�(�,Si Ä¿YÂm��~]{Y| e��,��Z¼/��Å��{�Ã{�Di ��{Y|/ e
���Z¼//��Z//e��Á�n��,¹Yn���,��Z¼//��cZ// §{�{Y|// end 

��Ä//¿YÂm��Á~//]�{Y|// e��Á���{�Ã{� d�,¹Yd���Á��Ã�Z¼//�
Ä¿YÂm�Ê¿�)d�Z¯�½Z»���Y (�Á)MGT(�����½Z/»��¾Ì´¿Z/Ì»
Ä¿YÂm�Ê¿�d�Y:  

  

GR=   
  

�ÉY�]�¾ÌÀr¼ÅÄ^�Zv»�ÄÌÀ]��yZ���~]�É)VI(����Y
Ä�]Y��|�� Ã{Z¨f�Y�Ë� .� ,½M� �{� Ä¯R��µÂ�� ¾Ì´¿ZÌ»
Ä�Ë�Äq )Ê¸Ì»�f» (� Ás�Ä«Z��µÂ��¾Ì´¿ZÌ»� Äq)Ê¸Ì»-

�f» (�d�Y)Alizadeh, 1997.(  
VI=(R+S)GP.100 

                                                                                  

3. Germination Percentage 
4. Germination Rate  
5. Mean Germination Time  
6. Vigor Index  
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Ã{Y{��Ë�Âe�½|��µZ»�¿��Â�À»�Ä]ÉZÅ����Ä/¿YÂm�|��{
Ä////ËÁY��¶Ë|////^e��Y�,�¿Z////Ë�YÁ�Ä////Ë�ne��{�Ê////¿���ÉY

xArcsin�|Ë{�³�Ã{Z¨f�Y .���cZ^/�Zv»�¹Z/n¿Y�ÉY�]

¹�//¿��Y��¿Z//Ë�YÁ�Ä//Ë�ne�Á�É�Z//»M��Y�//§YSAS��ÉY�//]�Á
¾Ì´¿ZÌ»�Ä�ËZ¬»�½Â»�M��Y��Ì¿�ZÅLSD���µZ/¼fuY�t����{

� %¨f�Y|��Ã{Z.  
  

�µÁ|m�-�¾ËÓ�Á�¹Z«�Y�Ê»Z�YÄ§Â¸��¹Â³�Â��ÉZÅÄ¿Y{�Á�ÉY�ÉY)Ã�Â�À»�Á{ (�ÅÁ�a��{�Ã{Z¨f�Y�{�Â»  
Table 1- Name of Sorghum cultivars and lines used in present experiment  

1 Line    KDFGS1   
2  "         KDFGS2 
3 "         KDFGS3 
4 "         KDFGS4 
5 "         KDFGS5 
6 "         KDFGS6 
7 "         KDFGS7 
8 "         KDFGS8 
9 "         KDFGS9 

10 "         KDFGS10 
11 "         KDFGS11 
12 "         KDFGS12 
13 "         KDFGS13 
14 "         KDFGS14 
15 "         KDFGS15 
16 "         KDFGS16 
17 "         KDFGS17 
18 "         KDFGS18 
19 "         KDFGS19 
20 "         KDFGS20 
21 "         KDFGS21 
22 "         KDFGS22 
23 "         KDFGS23 
24 "         KDFGS24 
25 "         KDFGS25 
26 "         KDFGS26 
27 "         KDFGS27 
28 Line         KDFGS28 
29 "         KDFGS29 
30 "         KDFGS30 

31 �º«�Â^»Zm   Jumbo 

32 " �Zf°¿ Nectar   

33 " �|Ì§|Ìb�YSpeed feed 

34 "  �Ë�³�³Â� Sugar graze   
35 " ½Y{�aÂ� Super dun   

36 " �½ZË|Ì»Y�Ê¿Zf�¯Za)½Zf�Ì�(Omidian (Sistan)   
37 " cY�Å�Ê¼¸«Ghalami Herat  

38 " ÃZ´a Pegah  

39 " �^��Ê»Â]  Tabas  

40 " �Ã|Ìb�Sepideh 

41 " KFS1 
42 " KFS2   
43 "KFS4 

44 "ÊËÁ�Zm Broom corn  

45 "¾Ë�Ì��¹Â³�Â� Sweet Sorghum  

46 "�ZÌ¼Ì¯Kimia 

47 " �Êm�ZyForeign 

48 " �½Z¤»�|Ì§|Ìb�YSpeed feed (Moghan) 
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µÁ|m�-��¾Ì´¿ZÌ» cZ ]�» d¨�ÉZÅ {�Â» Ê���] �ËZ»�M�{ Ê¿��Ä¿YÂm  
Table 2- Mean squares for traits investigated in germination experiment 

cZ ]�»�¾Ì´¿ZÌ» )Mean squares(  
�~]�ÄÌÀ]��yZ�  
Seed vigor 

index  

�®�y�½�Á
ÄrÅZÌ³ 

Dry 
seedling 
weight 

ÄrÅZÌ³�µÂ� 

Seedling length  
Ä¿YÂm�½Z»��¾Ì´¿ZÌ»-

Ê¿� 

Mean 
germination 

Time 

Ä¿YÂm|��{Ê¿� 

Germination 
percentage 

Ä¿YÂm�d���Ê¿� 

Germination rate 

É{Y�M�Äm�{ 

df 

cY�ÌÌ¤e��]ZÀ»  
S.O.V 

35160.27** 0.11 ** 53456.23** 1.42 ** 3054.52 ** 55.17 ** 43 º«�/¾ËÓ 
Cultivar/Line 

99696.03** 1.61 ** 217900.24** 0.62 ** 709.73** 42.56 ** 4 É�Â� 

Salinity 
1801.16 ** 0.01 ** 2144.7 ** 0.12 ns 161.53 ns 1.89 ns 172 º«�×É�Â� 

Cultivar×Salinity 
705.3 0.01 128.47 0.11 162.61 1.81 220 �yZ  

Error 
22.85  16.84  5.66  27.48  21.91  26.69    �cY�ÌÌ¤e�\Ë��(%)  

C.V. 

ns :ÊÀ »��Ì£�,�Y{ *�Á :**Ìe�e�Ä]ÊÀ »�\�µZ¼fuY�t����{��Y{� %�Á�% 

ns: Non-significant, * and **: Significant at 5% and 1% probability levels, respectively. 
  

lËZf¿  
���{Y{�½Z/�¿��¿Z/Ë�YÁ�ÄË�ne�lËZf¿���É�Â/���À/e���/iY

ÊÀ »�µZ¼fuY�t����{�É�Y{�%�Ã�Y|¿Y�cZ¨��¹Z¼e��]-

�Ã|��É�Ì³�d/�Y{ .���ÅZÌ³�µÂ/��cZ¨/��¾Ì/Àr¼Å��,Ä/r
�������ÌiZ/e�d/ve��~/]�Ä/ÌÀ]��yZ/��Á�ÄrÅZÌ³�®�y�½�Á

�É�Â��¶]Z¬f»Á�t����{�º«��µZ¼fuY � %�d/§�³��Y�«�
Ê·Zu�{��]��iY�¾ËY�Ä¯��c|/»�¾Ì´¿ZÌ»�Á�d����,|��{

Ä¿YÂm�½Z»�Ê¿��ÊÀ »�{Â^¿��Y{)µÁ|m�.( f¿��Ä/�ËZ¬»�lËZ
�����ËY�//§Y�h//�Z]�É�Â//���ËY�//§Y�{Y{�½Z//�¿�¾Ì´¿Z//Ì»

Ä¿YÂm�½Z»��¾Ì´¿ZÌ»ÅZ¯�Á�Ê¿��yZ����Ä/¿YÂm�ÉZÅ-

Ä¿YÂm�|��{�Á�d����Ä¸¼m�Y�Ê¿����½�Á�Á�µÂ/��,Ê/¿�
�Ä/ÌÀ]��yZ��Á�ÄrÅZÌ³�®�y��|/���~/]�É,��Ä/]��É�Â/�

�É�Â���{�Ä¯�/�Ê�{��f»��]��À¼Ë���Ì/]���{�Á�¾Ë�/e
�É�Â��/������º/¯��/f»��/]��À¼Ë��Ê�{���¾Ì´¿Z/Ì»�¾Ë�/e

��Ì/]�Á�,cZ¨��Ä¼Å�ÉY�]�¾Ë�/e���Y|/¬»����¾Ì´¿Z/Ì»�ÉY�/]
Ä¿YÂm�½Z»��Ê¿�)��/���Á (�Ã|ÅZ/�» �|/� )��µÁ|/m�(. 

½Z//�¿�¹Z//«�Y�¾Ì´¿Z//Ì»�Ä//�ËZ¬»�lËZ//f¿ �Ä//¯�{Y{¾//ËÓ �� 
)KDFGS19(��Y �yZ//���//�¿�|//��{�½Â//r¼Å�ÊËZ//Å

Ä//¿YÂmÊ//¿� )��(%µÂ//��, )�/����Ê//¸Ì»�//f»(��½�Á�Á

ÄrÅZÌ³�®�y .)��/��¹�³(�ÄÌÀ]��yZ��¾ÌÀr¼Å�Á-

�~//]�É )��/���(��º//«��Á�� )cY�//Å�Ê//¼¸« (��//�¿��Y
Ä//¿YÂm�d��//�Ê//¿� )�/����Á���{��~//] (��Ì//]�¾Ë�//e

¾Ì´¿ZÌ» ��Y�|¿{Y{��Z�fyY�{Ây�Ä]. º¯���¾Ì´¿Z/Ì»�¾Ë�e
�d���)��/���Á���{��~] (Ä¿YÂm�|��{�ÁÊ¿� )��(%�

�º«��Ä]��Â]�»�� )KFS4(º¯�Á�,���µÂ/��¾Ì´¿Z/Ì»�¾Ë�/e 
)��/���Ê¸Ì»�f»(�ÄrÅZÌ³�®�y�½�Á�Á )��/���¹�/³(�

���~//]�Ä//ÌÀ]��yZ//��Á )��/��(����º//«��Ä//]��Â//]�»��  
)�½ZË|Ì»Y�Ê¿Zf�¯Za�ÉY�Ä§Â¸��¹Â³�Â�)�½Zf/�Ì�( (��{Â/]
)�µÁ|m�.(  

lËZf¿��º«��Á�É�Â��¶]Z¬f»��iY�{Y{�½Z/�¿����0Z/^Ë�¬e�Ä/¯
������½�Á�Á�µÂ/��,É�Â/��t�/���ËY�/§Y�Z/]�¹Z«�Y�¹Z¼e��{

�Ä/ÌÀ]��yZ��Á�ÄrÅZÌ³�®�y���~/]�É���Ê/À »�Â/v¿�Ä/]-

É�Y{ d§ZË��ÅZ¯ .�Ì]�����Ä/ÌÀ]��yZ/��¾Ì´¿Z/Ì»�¾Ë�/e
�~] ����{�Ä/rÅZÌ³�µÂ/��Á�/ËÓ¾ �����É�Â/��Á���Z/]�|ÅZ/�

�¾Ì´¿ZÌ»��/���Á�/�����Ê/¸Ì»��/f»��º/¯�Á��Ä/]�½M�¾Ë�/e-

�º///«���{�,d¨///��\///Ìe�e�� )�ÉY�Ä///§Â¸��¹Â³�Â///�
�½ZË|Ì»Y�Ê¿Zf�¯Za)�½Zf/�Ì�(( ���¾Ì´¿Z/Ì»�Z/]��/�Á��¾/ËÓ 
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�� )KDFGS16 (�¾Ì´¿ZÌ»�Z]�/���Ê¸Ì»���/f»��É�Â/���{
�/��������/f»��/]��À/¼Ë��Ê�{�Ã|ÅZ/�»��|/�,�����/�¿��Y�Z/»Y

�yZ��´Ë{�ÉZÅ�����Ä/¿YÂm�|/��{�Á�d��/���/Ì�¿��Ê/¿�
//]�,{Â//]��//Ì¤f»�lËZ//f¿Ä�É�Â//���{�¹Z//«�Y�Ê//y�]��{��Ä//¯

����c�Â//�]�Ê//y�]��{�Á��ÅZ//¯�ÓZ//]�É�Â//��sÂ�//�
ÊÀ »�Ì£d§ZË��ËY�§Y��Y{ .�Ì]���Ä/¿YÂm�d��/��¾Ë�/e-

�º//«���{�Ê//¿��� )cY�//Å�Ê//¼¸« (�É�Â//���{|ÅZ//� �Z//]

�¾Ì´¿ZÌ»��/���Á��Á���{��~]�º¯��{�½M�¾Ë�e¾ËÓ �� 
)KDFGS14 (�Á�� )KDFGS25 (�¾Ì´¿ZÌ»�Z]��/� ��~]

��Á���{�É�Â���{�/����f»��]��À¼Ë��Ê�{�,�¾ÌÀr¼Å
�Ì]Ä¿YÂm�|��{�¾Ë�e��{�Ê¿��¾/ËÓ � )KDFGS2 (��{

�É�Â�|ÅZ� )��/���|��{(�º¯�Á���{�½M�¾Ë�/e�¾/ËÓ 
�� )KDFGS25 (�É�Â���{�/������/f»��/]��À/¼Ë��Ê�{

|��Ã|ÅZ�».  
  

µÁ|m�-�Ä�ËZ¬» ¾Ì´¿ZÌ» �yZ�m�ÉZÅÄ¿YÂÊ¿� {�Â» É�Â��{�¹Â³�Â��Ê���]ÉZÅ ¦¸fz»  
Table 3- Mean comparison of germination traits of sorghum at different salinity levels 

�~]�ÄÌÀ]��yZ� 

Seed vigor 
index 

�ÄrÅZÌ³�®�y�½�Á
)¹�³(  

Dry seedling 
weight (g) 

�ÄrÅZÌ³�µÂ�)Ê¸Ì»-

�f»(  

Seedling length 
(mm) 

´¿ZÌ»Ä¿YÂm�½Z»��¾Ì�Ê¿�)�Á�(  

Mean germination 
time (day) 

Ä¿YÂmÊ¿�  
(%) 

Germination 
percentage 

Ä¿YÂm�d����Ê¿�)��]�{Y| e
�Á�(  

Germination rate 
(1/day) 

É�Â� 

Salinity 

165.66 0.68 268.40 1.20 62.50 6.07 0.5 

128.74 0.53 227.85 1.12 59.39 5.20 3.5 

113.87 0.46 194.69 1.29 57.34 5.06 6.5 

95.00 0.40 168.61 1.28 56.28 4.71 9.5 

77.81 0.33 141.37 1.33 55.37 4.17 12.5 

7.89 0.02 3.37 0.1 3.78 0.39 
LSD 

(0.05) 

  
¹Z«�Y� Êy�]� �{� |�� �¯}� Ä¯� Ä¿Â´¿Z¼Å�¾ËÓ� ZËZÅ�

{Â]�cÁZ¨f»� Ã|�� Ã|ÅZ�»�|¿Á� .µZj»� �Â��Ä]��º«���{
�� )KFS1 (Ä¿YÂm�d����É�Â���{�Ê¿�|ÅZ� ��/� 

� É�Â�� �{� Ä¯� Ê·Zu� �{� {Â]� �Á�� �{� �~]�/� �Ê�{
Ä¿YÂm�d�����f»��]��À¼Ë��Ê¿��{Á|u�Z]��/����{��~]

ÊÀ »��Â�]�,�Á��Y{É�d§ZË��ËY�§Y .  
Ä¿YÂm� ½Z»�� ¾Ì´¿ZÌ»� É�Â�� t����ËY�§Y� Z]�Ê¿�

]� ,d§ZË��ËY�§Y�Â�� Ä�� �{��ËY�§Y� ¾ËY� µZj»� ¾ËÓ� 
)KDFGS4) (��/��  (%� Á¹Z«�Y �� )�Zf°¿) (��/�� 

(%� ,�� )|Ì§|Ìb�Y) (��/��  (%� Á�� )�½Z¤»� |Ì§|Ìb�Y
Ê¸yY{) (��/��  (%ÊÀ »{Â]��Y{ .�Ä¯�d�Y��¯}�½ZËZ�
� �{¾ËÓ �� )KDFGS25 (�É�Â�� t��� �ËY�§Y� Z]

Ä¿YÂm� ½Z»�� ¾Ì´¿ZÌ»� �Y� Ê¿���/� )�Á� (�É�Â�� �{
|ÅZ��� Ä]�/� )�Á� (� É�Â�� �{�/����]��À¼Ë��Ê�{

�ÅZ¯� �f»�d§ZË .��ËY�§Y� Ä¯�d�Y� ¹ÂÆ¨»�¾Ë|]�¾ËY
� ¾ËY� �{�É�Â�¾ËÓ�Ä¿YÂm� |ÀËM�§� �Ë��e�\mÂ»�Ê¿�
d�Y�Ã|Ë{�³.  

¾ËÓ�ÊÅÁ�³�cZ�ËZ¬»� {Y{� ½Z�¿� ¹Z«�Y� Á� ZÅ��{� Ä¯
�yZ�� ¹Z¼e� ÉZÅ� {�Â»� Ê���])�½�Á� ÉZÀjf�Y� Ä]
ÄrÅZÌ³�®�y(�ÊÀ »�cÁZ¨e�ÃÁ�³�Á{�¾ËY�¾Ì]�É�Y{

Y{� {ÂmÁ� d�É�Â�]�yZ�� ¾Ì´¿ZÌ»� Ä¯ �Á� d���
Ä¿YÂm�|��{��{�Ê¿�¾ËÓZÅ�ÄrÅZÌ³�µÂ��¾Ì´¿ZÌ»�Á�,
ÄÌÀ]��yZ��Á¹Z«�Y��{��~]�É ��{Â]��f�Ì])µÁ|m � .(  
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µÁ|m�-���yZ��¾Ì´¿ZÌ»�Ä�ËZ¬»Ä¿YÂm�ÉZÅÉ�Â���Àe�dve�¹Â³�Â��¦¸fz»�¹Z«�Y��{�Ê¿� 

Table 4-Mean comparison of germination traits of different Sorghum cultivars under salinity stress 
�ÄÌÀ]��yZ�

�~] 
Seed 
vigor 
index 

�ÄrÅZÌ³�®�y�½�Á
)¹�³(  

Dry seedling 
weight (g) 

�ÄrÅZÌ³�µÂ�)Ê¸Ì»-

�f»(  

Seedling length 
(mm) 

Ä¿YÂm�½Z»��¾Ì´¿ZÌ»-

�Ê¿�)�Á�(  

Mean 
germination 
time (day) 

Ä¿YÂmÊ¿�  
(%) 

Germination 
percentage (%) 

Ä¿YÂm�d����Ê¿�
)�Á���]�{Y| e(  

Germination 
rate (1/day) 

º«�.¾ËÓ  
Cultivar.Line 

68.77 0.66 114.32 1.35 60 5.2 1 

108.88 0.55 132.12 1.86 79.33 6.92 2 

67.26 0.55 119.97 1.47 52 3.62 3 

80.53 0.48 114.58 2.03 70.67 4.61 4 

85.83 0.51 114.64 1.55 74.67 6.66 5 

87.8 0.57 121.97 1.87 71.33 5.46 6 

57.89 0.59 104.93 1.12 56 5.03 7 

60.35 0.5 102.88 1.29 58 4.66 8 

67.29 0.55 92.73 1.58 71.33 6.27 9 

48.03 0.51 90.83 1.09 50.67 4.7 10 

74.26 0.45 98.1 1.71 73.33 5.48 11 

103.46 0.47 136.96 1.48 73.34 6.69 12 

109.51 0.55 160.87 1.31 67.33 5.86 13 

53.65 0.34 195.78 0.65 26 1.79 14 

82.77 0.46 198.93 0.63 40.67 4.57 15 

164.74 0.51 225.57 1.31 76.67 7.94 16 

163.62 0.47 210.81 1.23 76.67 8.84 17 

116.51 0.45 193.39 1.2 58 5.19 18 

332.33 0.58 386.2 1.23 86 10.78 19 

191.67 0.54 242.5 1.57 78 6.85 20 

85.36 0.44 223.1 0.79 38.67 3.48 21 

122.59 0.51 261.43 1 46 3.81 22 

110.35 0.53 238.49 1.09 46 3.19 23 

116.36 0.59 261.38 1.11 44 2.79 24 

88.63 0.51 290.27 0.59 28.67 2.56 25 

206.83 0.56 314.01 1.37 66.67 5.53 26 

212.12 0.37 256.2 1.87 84 6.61 27 

101.51 0.4 223.23 1.25 43.33 2.64 28 

115.47 0.33 150.47 1.76 74.67 5.19 29 

140.33 0.31 218.68 1.51 63.33 4.36 30 



 ��                                                              DOI: 10.22034/ijsst.2017.108162                                           É�¯Z��½Y�Z°¼Å�Á    

Y�µÁ|m�Ä»Y{�-  
�ÄÌÀ]��yZ�

�~] 
Seed 
vigor 
index 

�ÄrÅZÌ³�®�y�½�Á
)¹�³(  

Dry seedling 
weight (g) 

�ÄrÅZÌ³�µÂ�)Ê¸Ì»-

�f»(  

Seedling length 
(mm) 

Ä¿YÂm�½Z»��¾Ì´¿ZÌ»-

�Ê¿�)�Á�(  

Mean 
germination 
time (day) 

Ä¿YÂmÊ¿�  
(%) 

Germination 
percentage (%) 

Ä¿YÂm�d����Ê¿�
)�Á���]�{Y| e(  

Germination 
rate (1/day) 

º«�.¾ËÓ  
Cultivar.Line 

57.53 0.6 166.44 0.97 34.67 2.02 32 

88.04 0.49 157.44 1.63 56 3.15 33 

35.85 0.24 67.65 0.81 49.33 5.29 36 

231.05 0.75 268.45 0.9 86 12.6 37 

119.52 0.42 238.87 0.89 50 4.87 38 

113.35 0.57 247.14 1.19 46 2.83 40 

135.41 0.45 279.48 1.04 48.67 3.73 41 

129.83 0.5 263.26 1.1 49.33 3.63 42 

44.9 0.42 249.8 0.4 18 1.26 43 

196.38 0.25 292.06 1.65 67.33 4.37 44 

196.43 0.59 243.43 1.4 80.67 8.66 45 

98.43 0.32 253.95 0.85 38.67 3.09 46 

81.32 0.38 243.31 1.02 33.33 1.79 47 

160.74 0.43 241.51 1.13 66.67 7.28 48 

23.41 0.07 9.99 0.37 11.23 1.3 LSD(0.05) 

       

  
µÁ|m�-��ËZ¬»�ÊÅÁ�³�cZ¹Z«�Y ��Z]¾ËÓ�z]�|Ì»Y�ÉZÅ  

Table 5- Orthogonal contrast for promising lines and cultivars  
�~]�ÄÌÀ]��yZ� 

Seed vigor 
index 

�ÄrÅZÌ³�®�y�½�Á
)¹�³( 

Dry seedling 
weight (g) 

ÄrÅZÌ³�µÂ� 
)Ê¸Ì»�f»( 

Seedling 
length (mm) 

Ä¿YÂm�½Z»��¾Ì´¿ZÌ»-

�Ê¿�)�Á�( 

Mean 
germination 
time (day) 

Ä¿YÂmÊ¿�  
(%) 

Germination 
percentage 

Ä¿YÂm�d����Ê¿�)�{Y| e
�]��Á�( 

Germination rate 
(1/day) 

ÊÅÁ�³�cZ�ËZ¬» 

Orthogonal 
contrast 

114.16  0.49 186.51 1.33 61.18 5.24 
¾ËÓ�z]�|Ì»Y�ÉZÅ 

Promising lines 

120.63 0.46 229.48 1.07 51.76 4.61 
¹Z«�Y 

Cultivars 

  
hv]  

Ä]Ä¿YÂm� |��{� �ÅZ¯� Ê¸¯� �Â�� Ê¿��¹Z«�Y
dÌ�Z�u� �´¿ZÌ]� É�Â�� �Àe� �ËY��� �{� ¹Â³�Â��

Ê^�¿�Ê»�É�Â��Ä]�¹Z«�Y�¾ËY���Âe�\¸�»�¾ËY�Ä¯�|�Z]
�ÅÁ�aY�Äf§�³�Y�«�ÄmÂe�{�Â»��Ì¿�É�´Ë{�½Y�³d� 

)Almodares et al.��������6LWL�$LVKDK�et al., 2010( .

�»�Z°¼Å�Á�½Y�)Mass et al., 1986(, �Ì¿ ¾¼� Ã�Z�Y 

Ä] cÁZ¨e d��� Ä¿YÂmÊ¿� ¹Z«�Y ¹Â³�Â� �{ �iY �Àe 

,É�Â� ½YÂÀ� |¿{�¯ Ä¯ ¾ËY ÃZÌ³ �{ ¶uY�» ¦¸fz» 
É|�� Ä] �Àe É�Â� d»ÁZ¬»ÉZÅ ÊeÁZ¨f» Y� ½Z�¿ 

Ê» |Å{ .Ä¿YÂmÊ¿� ¾Ì·ÁY Á �Z�u¾Ë�e Ä¸u�» |�� Á 
ÊÅZÌ³� Â¼¿ Ê»,|�Z] ¾ÌÀr¼Å yYÂÀ°ËÊf Ä¿YÂm,Ê¿� 



�yZ��Ê���]Á�Ê¿��Ä¿YÂm�ÉZÅ    ...                   DOI: 10.22034/ijsst.2017.108162                              �� 

¾Ì´¿ZÌ» ½Z»� Ä¿YÂmÊ¿� Á �Y��Ì¿�½|��^� ¶»YÂ� �ºÆ»
dÌ¨Ì¯ �~] Ê»�|À�Z])Soltani, et al., 2006(.  

�½Y�Z°¼Å�Á�Ê°¸Ìe�Êf¿ZË{)Dianati-Tilaki et al., 

2011(�ËY�§Y�Ä¯�|¿{�¯�Ã|ÅZ�»�, É�Â� )��Y���Ze���
�f»� �]��À¼Ë�� Ê�{(h�Z]� , �ËY�§Y ¾Ì´¿ZÌ» ½Z»� 

Ä¿YÂmÊ¿� Á �ÅZ¯ |��{ Ä¿YÂm,Ê¿� µÂ� Á�ÄrÅZÌ³ 

�yZ� � ÄÌÀ]� ÉZÅ�~]Festuca ovina )��Y� Ê�Â¿
�Y�³Ê e�»�ÉZÅ(�|�. Ä¿YÂm��]�É�Â��Ê¨À»��iY�Ê¿�

Ê»� ÄrÅZÌ³� |��� ÁÄ]� |¿YÂe�É�¼�Y� cY�iY� ¶Ì·{
)¾ÌËZa� É�¼�Y� ¶Ì�¿Zfa(�,ÊËY~£� µ{Z e� ½{�Ây� ºÆ]� ,

½ÂË��ÌiZeËY��Y�Ê^Ì¯�e�ZË�Á�Ê¿ÂË�dÌ¼��,�Zy�ÉZÅ�¾
Ä^Àm�d�Y� ¾°¼»� Ä¯� |�Z]� ¶»Z�� �ZÆq�¦¸fz»� ÉZÅ

Ì·Â]Zf»��|Å{��Y�«��ÌiZe�dve�Y��ÃZÌ³�¹)Houle et al., 

2001.( �dve� ¹|À³� ¹Z«�Y� ÉÁ�� Ä¯� Ê�ËZ»�M� �{��iY
� ,|��¹Zn¿Y�É�Â���Àe{Y{�½Z�¿�lËZf¿���ËY�§Y� Z]� Ä¯

Ä¿YÂm� d���� É�Â�� sÂ���¾Ì´¿ZÌ»� Á� �ÅZ¯� Ê¿�
Ä¿YÂm� ½Z»�d§ZË� �ËY�§Y� Ê¿� .Å�¾ËY� �{� ¾ÌÀr¼

�É�Â�� sÂ��� �{� ¹|À³� ¦¸fz»� ¹Z«�Y� �ËZ»�M
x�Za� ,¦¸fz»�Á� |¿{Y{� ½Z�¿� {Ây� �Y� ÊeÁZ¨f»� ÉZÅ

¶¼ve� |Àf�Y{� ÊeÁZ¨f»� ÉZÅ)Gholinezhad, 2011.( 
�yZ���Y�Ê°Ë�É�Â��Ä]�¶¼ve�Ê]ZË��Y��{�ºÆ»�ÉZÅ

½ZÅZÌ³, d��� Ä¿YÂm Ê¿� ½MZÅ d�Y, Ä] Ä°Ë�Â� Ä¯ 

¹Z«�Y Z] d��� Ä¿YÂm Ê¿� Z]Ó �{ �ËY�� �Àe É�Â� 

½Z°»Y ½|��^� �Ë�� É�e Y� d^�¿ Ä] �ËZ� ¹Z«�Y 

|¿�Y{.�Ä] ��¿ Ê»|�� d��� Ä¿YÂm Ê¿� ÓZ] �{ Ê� ] 

�Y `ÌeÂ¿�ZÅ Ä] d¸� d��� �f�Ì] [~m [M Á �Z»M 

�~] ½MZÅ Ê»|�Z] .�³Y [~m [M ��Âe �~] �Zq{ 

µÔfyY {{�³ Á ZË [~m Ä] Ê»Y�M c�Â� {�Ì³, 
dÌ·Z §ÉZÅ Ê°Ì·Â]Zf» Ä¿YÂmÊ¿� �{ ¶yY{ �~] Ä] 

Ê»Y�M ¹Zn¿Y |ÅYÂy |� Á �{ ÄnÌf¿ c|» ½Z»� kÁ�y 

Ä�Ë�Äq �Y Ê»��ËY�§Y��~]Ä¿YÂm�d����Y~·�Á�|]ZË�Ê¿�

Ê»��ÅZ¯�|]ZË)Abnous, 2001.( ��ÅÁ�a��{�Ê¸Ì ¼�Y
� ¹|n»� Á� �Âa)Esmaelipour and Mojadam, 2008(�

Ä¯�|��Äf§�³�ÄnÌf¿�,¾Ë�Ì��¹Â³�Â��ÉÁ� Ä¿YÂm�Ê¿�
��Y�«�É�Â��¦¸fz»�sÂ����ÌiZe�dve��Á~]d§�³��Á

É�Â�� t��� �ËY�§Y� Z],�Ä¿YÂm� |��{��Á~]� Ê¿�
��ÅZ¯� ¾Ë�Ì�� ¹Â³�Â�d§ZË .Z]� �ËZ»�M� ¾ËY� �{ 

�ËY�§Y t�� �Â�,É ½�Á ®�y Ä�Ë�Äq Á Ä«Z�q�,Ä
Ä�Ë��µÂ�Ä«Z��Á�ÄqÄq �ÅZ¯ ÊÀ »É�Y{ ½Z�¿ {Y{.  

�Ìv»��{�Ã{��Ä¿YÂm��Á~]Â��ÉZÅÄ«Z��ÉY�Y{��Äq��Á
Ä�Ë�ÄqÃZeÂ¯�ÉZÅ�Ì]�ºË|��|Ë�¸¯�Á�|Àf�Å�É�e��e

É�Â�� {YÂ»� �ËZ�� �Yd§Z]� �ÂÆ�� �]� Y���iY� ÊÀÌÀm� ÉZÅ
� {�Y{� Ã|¿�Y{�Z])Katergi et al., 1994.(���ÅÁ�a� �{

¾ËÓ���Zu �� )KDFGS19 (�{Ây�É�e�]�ÄÌÀ]��Zv·��Y
¾ËÓ��ËZ���]�Y��{Y{�½Z�¿�¹Z«�Y�Á�ZÅ)�µÁ|m� .(]�ÄmÂe�Z

�½Y�Z°¼Å� Á� ¹Â¸]� � Ã|ÅZ�»� Á� Ê³�ËÁ� ¾ËY� dÌ¼ÅY� Ä]
)Blum et al., 1999 (�Z]� �ÉZÅ�~]�|¿{�¯���Y�³�Ä¯

ÄrÅZÌ³� ÄÌÀ]�]�ÉY��yZ�� �Y� �Ì¿� Ä���»��ËY��� �{� �e
Ê»� ,|¿�Y{�Ây�]� É�eÓZ]� ÄrÅZÌ³� �ÂÆ���{� ½YÂe

�ÅÁ�aÄ���»� {�¯�Z¯� Ê���]� Ä]� É| ]� ÉZÅ�¾ËY� ÉY
Ó��ËZ��Z]�Ä�ËZ¬»��{�¾ËÓ¾ËdyY{�a�¹Z«�Y�Á�ZÅ.  

  
ÄnÌf¿Ê¸¯�É�Ì³  
�����,Ê¸¯� �Â�� Ä] �ËZ»�M� ¾ËY� �{,��É�Â�� �Àe

�yZ�� Ê¿�� Ä¿YÂm� ÉZÅ¹Z«�Y�¾ËÓ� ÁÉZÅ��¦¸fz»
Ä]�Y��¹Â³�Â� {Y{��Y�«��ÌiPe�dve�ÊeÁZ¨f»�Âv¿.��lËZf¿

� ,|ÅZ�� É�Â�� t��� �{� {Y{� ½Z�¿�Ì]�¾Ì´¿ZÌ»� ¾Ë�e
�~]� ÄÌÀ]� �yZ��Ä¿YÂm� |��{� ÁÊ¿��� �{¾ËÓ 

KDFGS19�� Á�Ì]Ä¿YÂm� d���� ¾Ë�e�º«�� �{� Ê¿�
cY�Å�Ê¼¸«�|��Ã|ÅZ�» .�¾Ë�eÓZ]��{�cY�Å�Ê¼¸«�º«�

� É�Â�� t��)�/��Ê�{�f»� �]� �À¼Ë� (�¾Ë�f�Ì]
�~]� ÄÌÀ]��yZ�Ä¿YÂm�|��{� ,Ä¿YÂm�d���� Á�Ê¿� -
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Ê¿���ÅÁ�a� �{� Ä¯� {Y{� �Á�]� {Ây� �Y� Y��É| ]� ÉZÅ
Ê���]� Äf�ËZ�Ä���»�ÉZÅd�Y�ÉY .Ê»���¿� Ä]�Z]�|��

¾ËÓ�Ä]�,º«��¾ËY��{��~]��eÓZ]�ÄÌÀ]�Ê³�ËÁ�µZ¬f¿Y�ÉZÅ

�Ä¸¼m��Y�¹Â³�Â��|Ë|m¾ËÓ KDFGS19� ��¹Z³�½YÂf]
�ÄÌ·ÁY�¶uY�»��{�¹Â³�Â��ÄrÅZÌ³��Y�¬f�Y� �{�É�iÂ»

d�Y{�]�ÃZÌ³�Ê³|¿�.  
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