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 �"#�� �a�+�"&� �� �0� "#�� i�E� �� . |�	-+}8 B�	��@ ���� �� KZ �+�� 

��� ��� �#	& "�
 1&�-� �� ��� X	�+ �� ��*� �0� ����*!oeee �	-�� �� _����� 

� �-*���%&� $,�� 	�  ?	V 4Wagoner) occe(  B��6�� X	��� ���0� ����*! �	�

����! X	�	� GrQ� � B��6� j��H �� ��L	�	R+  �g%<�� "� . ���	��@ ��Oram  

)8\\n ( ��n B��6� $��� $���+	�  ����	
 �� �0� � ����! ���� ���	+ �	����� 

 �� ��*+ ���6� B��6� ��M��� %�7 ����%  6�@� 	� $��*�  B��6�� �� %��	M�

��� �0� �6��%&� $ .Nguyen � Sleper) 8\JI (L	PQ %�! ��6�� ��� k �� �^

���*! ��0�  � �<�� �� �0� ��"�� 4�<�� ��"�� �� "+��� X	�+ "���	T �	��-/� ��

-<�� �0� ����*! �� �M-/� �^� ,��-�� �+�� ��6� X��"�.��O�� B�	��@ ��  

Pistorale � Wolff) 8\\J(  �+�� �� �0� ����*! 5�67� ,� �O-/R*� ��#	;� ��

Bromus catharticus�� � �<�� ��"�� C��� �� <�� ��"�  �� �<�� �� �
��  X���!

 ,��-*�� 5�67� �0� ����*!"+��*+ ���6� . X��	�*� � ��P�7)8IJK ( �� ~�

 ��#	;�+�&����$�	���  K\�	� ��! %�*7   X@ �� �� �� �0� ����*! ��-� X���!

 FM-/� ��-� X���! �� L	PQ ��	& � w�	���� $"< �-��� �3+ ��"+4  �� �0� ��"��

��R�&4 ���x ���	� � ����! ����*! 4%<���� W�	< ��R�&,R� C��b 	� ��  J\ %
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��  ����*! 5�67� X���!�0�"+��*+ ���6�  .�� %<���� W�	< B��6��  X���!*�� ,��-

F�	! �7�� ���� �0� "#�� ����%&�  .Berg � Hill) 8\J\ ( �� "+��� X	�+ GrQ�

�� 4	�&��� �� �0� $"*! ��H j��H ���6�� � %<���� W�	< B�� ,�* � "<	� � �;���

���� � %R]�  �� ���� %<���� W�	< ,� � �0� X�� 4�D	& ��"�� 4�0� ����*! L	PQ

 �� �0� ��"�� � �D	& �� ��R�& �P�� �O�/R*� � %<���� W�	< ,� � ����! ����*!

"+��*+ ���6�. 

�� "+��� L�	R! jMN� ,�� i�"�� :�#� ( ����*! 1���� ,�� �0� �� 	� ����! �

$��� 	� 	�+@ 5�67� �� '� _	� �� _	� X�&��� � $�	& �O-/R*� �	�<�� �� ��� .: (

 1���� �&������ %�! ��6�� �� $�	P-&� 	� L	PQ , "<	�. 

 

 اد و روشهامو

 �� �&��� ,�� ��89���� ����	
 =���� "< $�	P-&�  . �� B�	��@ ���� ,�� ��;D

 6�	T8IJ8�� �T  ��"M� �� �<	T ��� K99 � ��	P/� ��� _����� 899 ��� _����� 

 f	&��� %�� � "< $�� �#	� � '/�� 4�	-�� �� ����n9 _	�+� �	-�� �� �0� _����� 

%��� . �	��� �� ���	��@ �	����K × 8 F�	< �-� l 1� K� ��-� �  FQ���K} 

"+��� �O�"�� �� �-*-+	& .� 	�Y���� � C#	D��� G�H 	� ���	E� F�	� �	��I ����� 

"+"< %�� .:��;� 1���< �� �� �+	��"7 ,�� ��;D �� �� B�	��@ ,��)  ��	�@

�#�*��(���� B�� � ) ��	�@ X�"�("�@ �� ��7� ��  .:��;� 1���< ��4 ��	�@ 

� $	� ��@ �	+ f	&��� 	����� "< _	�+� C��� L��Q �#� � _�� B�	��@ ���  '� 67

�	�@ ����+	*&@ L)�6+ �� 	��� 4%<	� X	�� �� �&� $�	P- "< . �� �� L	PQ ��	����

 �� B�	��@ ?	& ��8IJK L	PQ �� � %��� L��Q ���%<���	�  � ������� "�@ F*!: 

• ���� S	P��� :� ���� $� L�� �� ���  1� 	� 	�+@ S	P��� � :	`-+� ���	E� ��H

$��"+� ,�� 2;& �� B� "< ���. 



 2 شمارة 12فصلنامة پژوهشي تحقيقات ژنتيك و اصلاح گياهان مرتعي و جنگلي ايران جلد 

 

187

• ��R�& ��"���� �� V2;& " :$��"+� ����  ��� 42;& "V�� �� ��R�& ����� '�

 L������e×�e � "< �-��"+� L�� �� �� ���	E� L��Q �� ��-*-+	&  ��"��

�D	& "< ��	*< X@ �� ��"�� �	�. 

•  ?�H��R�& : �� �� L��}  ������  ���	E� L��Q ?�H � "< :	`-+���R�& �� 

�� 	�+@ �� '�V C/� �-*-+	&��"+$ < ���". 

•  X�� �� �0���R�& : f	&���� ,O+	� �0� X�}  ��R�& $"< ��	*< �� ��

 L��"< �R&	N�. 

• �0� ����*! : � X"��� 4%<���� �T ,� C/V�� X��� '�� � X��� �"7

"���� �R&	N� �	-�� ��. 

•  �� �0� ��"����R�& :�0� ��"�� ��	*< 	�	� �� } ��R�& ,O+	� �  	�+@ ��� ��

L�� ��"< _	�+� . 

• %<���� W�	< :"�@ %&"� ����� f	��� X�� �� �0� X�� %R/+ f	&���. 

• ����! ����*! : ����! '�� $�	�)����� f	��� ( L�� �� �� ,� C/V ��

�	-�� �R&	N� "<. 

 

 هاي آماري تجزيه

��6��  �R&	N� � �+	���� ��6�� F�	< ��	�@ �	�CV% "< _	�+� L���� C��b. 

�O-/R*� C���b L	PQ ,� $�	& �Y���� � %�7 _	� �� _	� X�&��� C���b 

� ��� L	PQ W`��g ����! ����*! � �0� ����*! �� ��0��^ ��� ,O+	�$���  �	�

"< �R&	N� ��� � ��@ 1N� �� .�^� X��� W`�� ���� %�	�+ ��L�M-/�  �h � �

 �+�&��� ?"� �� $"< ���� ��� L	PQ �M-/� %�! ��6�� �� ���� �+	��"7

"< _	�+� ����! � �0� ����*! ._�+ ��  �	���6��SAS � Path  ����6�� �	� y�	�@ 

"���� $�	P-&�. 
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 بحثنتايج و 

���� 2;& � �+	���� ��6�� �Qr�  4�	*� L	���� ,O+	� X��� ��� L	PQ ����

 $�	*< ?�"7 �� ���� ����	
 �	�Y��+a �� ��#	;� ����8%&� $"�@  .X	*� H �� ��

�� �3Vr� � ��<�  L	PQ 67�& ��"��R �0� ����*! � ��R�& �� �+�� ��"�� 4���� �� ��

���� L	PQ ��	& ���� 	�Y��+a ,� L�	P�  ���� �� ��	� S��� $"��� X	�+ �� ��� ���

�� $�	P-&� ���� "<	�. 

 |�	-+ C���b �Y���� �O-/R*� �� ��� X	�+ 	� ���� S	P��� ?�H 4��R�& ?�H

 %<���� W�	< 	� � %R]� �O-/R*� ����! ����*! 4�+�� ��6� X�� 4F�+�"T

���� � �P�� �O-/R*� %<�� ���)  $�	*< ?�"7s( . S	P��� �� $�r! ����! ����*!

 ��"�� 	� ���� ��R�& ��2;& "V��]� �;��� 6+ �+�� ��6� X�� � F�+�"T ?�H 4R� % 

���� %<�� ���. & ?�H L	PQ 	� �0� ����*!��R� �  � %R]� �;��� �+�� ��6� X��

���� %<�� ��� . ��"�� 4���� S	P��� 	� 6+ ��R�& ?�H �O�� i�H �� ��R�& ��6� X�� �

���� � %R]� �;��� �+��  � "���	T _	D�� �� %&� ,�� $"��� X	�+ �� %<�� �����R�& "��� 

�+�� %<�� �	� �� "#�� ��� ��*! B��6�� C7�� ��-+ �� � "����� �0� �� "+�< 

) $�	*< ?�"7s .(���� � %R]� �O-/R*� �� $�r! �+�� ��6� X��  � �0� ����*! 	� ���

���� � %R]� �;��� 6+ F�+�"T ?�H � ��R�& ?�H 4���� S	P��� L	PQ 	� ����!  ���

� 4%<���  �	�Y��+a �� ��N+ "���	T"T ?�H B��6�� j��H ��F�+� C7�� ��R�& � 

�+�� X"< %<�� �� $	� ,�� �	� "+�<. 

 4%�! ��6�� �� FRD�� $�	P-&� 	� �� �+�&��� ��6�� �+	��"7  �� ��& _	� �� _	�

� ,��-�� �� L	PQ �� '�g"���� W`�� "�-<�� ����! � �0� ����*! �� �� �^ � 

 $�	*< ?��"7 �� 	�+@ |�	-+ �Qr�� � �"���� ���  . ����*! ���� $"�@ %&"� |�	-+

�+ �0� �� ��� X	 ��"�� 4��R�& ?�H L	PQ ��R�& ��� 2;& "V�� ��R�& �� �+�� ��"�� 

\K �7�� �� �0� "#�� L���� �� "Q�� "+��*+ .�0� ����*! ���=Y4 ��R�& ?�H=X1 4
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��R�& �� �+�� ��"��=X2 ��"�� �  ��R�&��2;& "V�� =X3 ��� �#�	�� ���O� �3+ �� 

�� L��Q �� _	� �� _	� X�&������ "���� �: 

321 2.47.3881107 XXXY +++−=
 

 

 ����! ����*! ���� �� �-D� 4��R�& �� �+�� ��"�� 4���� S	P��� L	PQ ?�H U��

"+"< ���� ?"� �� ��R�& ?�H � %<���� W�	< 4�
�T 4 	� ����� ,R� C��bn/\Z 

R2= "����. �� %�! ��6�� o4!  � w�	� ��-� X���! �� �0� ����*I	`-+� %PQ  ��

 ��"�� 4��R�& ?�H� ��R�& � � 2;& "V�� ��R�& �� �+�� ��"����  FM-/� ��-� X���!

"���� _	�+�) ?�"7$�	*<  t .( ��%�! ��6�� s4  w�	� ��-� X���! �� ����! ����*!

 ���} 4��R�& �� �+�� ��"�� 4���� S	P��� ��	`-+� %PQ  ?�H W�	< 4�
�T U��

< _	�+� ��R�& ?�H � %<����-+ � "	?�"7 �� |�$�	*<  �"���� ���  . f	&���

��R�& ?�H 4%�! ��6�� �  ��"�� ��R�& ��2;& "V�� � ,��-��g �h � �M-/� �^

 �M-/�-<�� �0� ����*! ��� ��"�. ?"� �� X"< ���� �h� �� ��R�& �� �+�� ��"�� 

%<�� �0� ����*! 	� �P�b �	/� �O-/R*� �+�&��� .�#	V ��  4��*�R %R]� �O-/

���� �  "���� $"�	�� �+�� ��6� X�� � ��R�& ?�H ,� ����) $�	*< ?�"7s .( ,��

�+�� X"< �T C7�� ��R�& ?�H B��6�� �� %&� ,�� $"��"+	�+ |�	-+  ��-+ �� � 	�

���"+ ,R� �� �+�"�
 BM+ ��R�& �� �+�� ��"�� � %&� $"���� �0� ����*! B��6�� .

� �+�� ��6� X������ � %R]� �;��� �0� ����*! 	 %<�� ��� . �+�&��� �#�	�� �� �#�

���� X@ �^�  ��R+ ���) $�	*< ?��"7s� � .(Nguyen � Sleper) 8\JI ( ��6�� ��

L	PQ %�!� k ����*! �� �^�0� "���	T �	��-/� �� L	PQ  �0� ��"�� 4�<�� ��"��

 �+�� ��6� X�� � �<�� ���� ��  5�67� X���!�*! �0� ���$��*+ ���6� �#	V �� 4"+�  ��

Pistorale � Wolff) 8\\J(  �+�� ��Bromus catharticus ��"�� � �<�� ��"�� 

 �� �<�� �� ��<����  X���! L	PQ ,��-*��� � B��6�� �0� ����*! "+��*+ ���6�
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� �+�� ��6� X�� �b	V jMN� ��	�� �g���� �^ f����� �0� ����*! B��6�� �� ���� 

%<�"+. 

 4X@ 5�67� � ����! ����*! %�! ��6�� ��� ,��-�� ���� S	P���g �h � �M-/� �^

 �M-/�) j��H �� B��6��%<���� W�	< � ��R�& ?�H (%<�� ����! ����*! �� .

� ��	��� �� ��� %<���� W�	<g �� �#� %<�"+ ����! ����*! B�	� �� �*M-/� �^

� B�	� C7�� �M-/��h j��H����*! � S	P������! "����  .�� ��� ��H |�	-+  ,��

 �&��� ��� X	�+� ��R�& ?�H %PQ �� �� 2;& "V�� �� ��R�& ��"��  B��6�� ��

� �0� ����*!����*! B��6�� �� ��R�& ?�H � ���� S	P��� %PQ ��  �� ����! 

 �&��� ���� ���� ����	
 �	�Y��+a�k$��� �^  "+��� � � 	�+@ �� X����  X���!

 ����! � �0� ����*! ��R�� %�7 �� :	`-+� ���� ��	�E�	<) �� ����Q ��

%^��� "<	� )	� 	�+@ ���0T (��*+ $�	P-&�. 
 

دار بودن ميانگين مربعات تيمار،  خلاصه تجزيه واريانس و سطح معني -1 ةجدول شمار
  ژنوتيپ چاودار كوهي10 صفت مورد مطالعه در 11براي 

 شرايط ديم  يط آبيشرا
 صفات

MS ضريب تغييرات  تيمارCV% MS ضريب تغييرات  تيمار
CV% 

 9:; <� 5��16�)�$�%��( //�@A �/%  
*@/&&@ �C% 

 +"�� D
E"��)�$��6
�( **F/GC/ H%  
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+6�0 ��#� 	�� **G/&G �C%  
**/G/I �A% 

Q7�0� RS
7 *F�&/F &A%  
**F&F/F &/% 

**� * =���� T�"" +�   MN� �0 ��0UV/U  �UW/



 

  ژنوتيپ چاودار كوهي10در  مورد مطالعه  صفت11تجزيه همبستگي بين  -2 ةجدول شمار
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به عنوان متغير تابع و بذر  مراحل رگرسيون گام به گام براي عملكرد -3 ة شمارجدول
 عنوان متغير مستقل هساير صفات ب

  مراحل رگرسيون گام به گام
� � � ��� �� 	�
 ���� ����� 

����� ����� ����� ���� ��� 
�� ��� ��� ����! �"# 

�/� ��  ����! $� �%�� ���&' 
�/�    ���&' ����! $�()! �*�+ 
�/,� �/�� -/��  .���' 01�R2 

 

با صفات باقي مانده در مدل بذر  تجزيه عليت همبستگي عملكرد -4 ةدول شمارج
 رگرسيوني گام به گام

  از طريقاثر غير مستقيم اثر مستقيم 
 ل سنبلهوط تعداد دانه در سنبله هتدر بوسنبله تعداد   
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Evaluation of seed and forage yield and yield components in 
Mountain Rye (Secal montanum Guss.) using correlation, 

regression and path analysis 
 

E. Rahmani1, A. A. Jafari2 and P. Hedaiati 3 

 
Abstract 
Mountain Rye (Secal montanum) is one of the important perennial forage 
grasses that grows in Iranian pasture and rangelands. In order to evaluate 
relationships between seed yield, forage dry matter yield and their 
components, 10 domestic ecotypes of this species were planted in 
Agriculture Research Station, Brojerd, Iran. These ecotypes were evaluated 
under optimum irrigation and dryland farming system using 2 separate 
complete blocks design with three replications in 2002. The data were 
collected and analyzed for flag leaf length, plant height, spike length, spike 
number per area, peduncle length, seed number per spike, thousand grain 
weight, seed yield, dry matter yield and harvest index in 2003. 

The results showed significant relationships between seed yield and spike 
length (r=0.78) and seed yield with thousand grain weight (r=0.79). Forage 
yield had a positive and significant relationship with plant height, peduncle 
length, seed number per spike and thousand grain weight. Two separate 
stepwise regression analysis were used for seed yield and forage yield (as 
dependant variables). The results showed a significant effects of spike 
length, spike number and seed number per spike on seed yield production 
(R2=0.92). For forage dry matter yield, the following traits; plant height, 
seed number per spike, flag leaf length, harvest index and spike length, were 
included in regression equation model. The results derived from path 
analysis indicated that, spike length and spike number per area had 
significant effects on seed yield. For dry matter yield, plant height had the 
most direct and indirect effects through increasing spike length and harvest 
index on forage production. 
 

Key words: Secale montanum, Mountain rye, Seed yield, Forage yield, 
Correlation, Regression and path analysis 
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