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 B��C �� ���5�6����$ � ���5�6�$��  3��D�,E �� � ��Festuca arundinaceae  �Dactylis glomerata  ���  .����2�$ 7�� /F +6�� ��

GF #H2 � ��I� B�:� /� J8 .#$�C ���� �����G���C �� �K L�:� L�M� .��� �<� � ����� B��N�C �� �K10  B�OK �� 3�  B� B��C �K /� �����

 P� �� ��=�� #
�4 ����� B4�� .�1�$�C ���� ���C10  B�OK �� #<IC /� J8 .���< ���� ���� (�K�<) 71� G��� S���< �� ��� �����

L�:� B��N�C P��� S���< B� ����� �� P�KP��� B ���  G���  7K�2 T��� � �� ����� B2 ��� G�H� U���� .���< ������C/�� 3�;�;
� ����

P/���� B��C ���K �1� /��/ � ����K �<B�/�� #���K � P��1���$ V�W�� #$� T��� � �� ����� .B��C �� X�� P� � � P� P�K���   B�6�Y 

 �� ��1���$ G���  .�<F. arundinaceae �K�< ��  ��10/0 /L� 2-/�� 1- �� � �� ����� /� ��H�� B���=080/0 /L� 2-/�� 1- �� � .��� B���=D. 

glomerata  �� �K�< �� ��1���$ G���  ���078/0 /L� 2-/�� 1- �� � �� ����� /� ��H�� B���=045/0 /L� 2-/�� 1- .�$���2 G���  .��� B���=a 

b  � #H� � 7K�2 � �� ����� �� .2#�6����6��� �K �� �K #$�� 7���$� � �� ����� #
� B��C ����  B��C �� ]�� V:  7;� B� B4�� �� .

GF P5�6�$��  � P5�6����$ 3��D�,E �� � �� ��=�� /� �K�CF 9��  ^_D� � ��?� ���  �K � 9��  #�$�` � 9��  �C�� F ]���� �� �����

2 9���  ��:� #����  P����� �� a�� P��b.�<�� ��O  ���W� ��H  

  

6.4�270�8 2��: P5�6�$��  .�$���2 ��1���$ cP5�6����$ � �� �����.   
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2 -  ���H���������  ���CP Md 9��1  ���H������ �� a��� ����� ��� ��eH����# ��� f�� .G����   
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� BW��  G� /�� 3�;�;
� j/� F � U���� P/���H2 .G���� G��:�  
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*	7:	  

� � ����
  B� B1�:� �<� P��� G�K��C��  �D�E

 71� i� G��1�� ����
  ]�� /� G�< k��E � ����� k���?�

�  l�W
  #�� ��< ��K�H  .��< �� ���C ���� B2

OD ]�� P�K� � m��  � ��15���C ���� ���e����� B4�� 

� ���5�6����$ 3����n�B�  ��4���F )37 � � 7K�2 .(

B� ��6�� � 9�/�� �� B2 #�� ���� f���� i� ��2 ��d

�  � B�<�� 7;� G�K��Ca���� /�� � #E�� �� ����� P�K

GF P5�6����$ ]�1o�K � ���C �O1  �=� �K) ���Ie�5 �p2� .(

����
  �� G�K��C  m��  �� ��E ���Md P�<� 3����

���� � ��,$ 3����n� . �< ��� � 3����n� ���� P�

� F �<� � ��1���$ JO1� #�� ]��  B2 ����CG �� �K

) ����� ���
 8(�  � �� /� .D�? 3� �D �e�� /� . G���

7K�2 � (#�6����6� #H�) �6��� P�Hq B� +��F  JO1�

) ��2 ���<� �6���42 .(71�V:  /� �K P�K���2�$ ]���

��112 ���
  � ��1���$� �  G�K��C1<��) �73���6 .(1  �

 G�����K)1999(  B2 ����2 j���C50  ��80  7K�2 �D��

 ��1���$ �� #����
  �=� �� 71� ����� �� G�K��C ������

� �  +M� � �� 71� � �<��WE ]���H�� B2 ��< 3��

 ���C G� ���� ]�1o�K � ��1���$ � ���_8���2 P�K�Hq B�

) ��F ����20�:1� B� � �� .( +M� B���4 7K�2��/ � ��< 

B��� L�M�� B� GF +M� 7K�2 BoK��C �<� � 7K�2 G���  

9�r�  �� ە iHE �� �  �:�F���C )43 ]�$�C ���� .(

 7K�2 +M� � �� m��  �� ���C i� 3�  ��s�d

VHb G���  7���$� � �����C .�$���2 ��CEL  ]����:  /�

tE�< c�Hq .�< ���n� ������<��� � ���5�6����$ P�K

�  �6����<�� )33) G�����K � � _�� .(2010 �d (

�� B2 �;�;
� P�� BoK��CP�K  �1�$���� ����� a�r�� 3�u

B2 .�$���2 P���
  ���C �� S���< 71� � �� 7K�2  ���8

� 2#E�� B2 ������ G��� ]�1o�K .�1 � +��N� .�$���2 

/� P�K�1�F�$ f�W? � � B� �  � �� 71� ]�1o�K  .�1<��

 ���� ��=�� #
� G�K��C �� �� ��1���$ ���� P�4 ��d B�

� B4�� � �K� B4�� �� GF ��=��  �� � �� B� ���C # ��; 

�  v�M���) �<��15  �38 3�  ��s�d ]�$�C ���� .( i�

VHb 7K�2 +M� � �� m��  �� ���C .�$���2 ��C

                                                             

1- Leport 

�  � .���C G���  7���$�EL  �MDA /�  ]����: 

tE�< P�Hq .�< ���n� ������<��� � ���5�6����$ P�K

�  �6���)  �1<��24 39  �34 .(  

$1���8 �2��W�)  Festuca arundinaceae Schreb..(  ��

�e�� a���W �Tall fescus C �1���8 �2��W$ .#�� ��:H �K�� 

� �� B6���1b�BH �D�� N>�V �� ��@  B2 ������]  w�>� 

�>� B��# 1�b�   i�2 GF��12. o�K�] ��] C��� B��� 

/� /��1 �K���2� ���� )18� ( 1�b f��C G��1� B��  �

B$����P   ���� ���O��� ���  9���  ���C���]�1o�K . 

 3��D B� B$��� ��6�� P��� ��s�� .�W���8 /� �1�� P���W$

9��  � ����/  #�� �����E��)9  �19 .( ����F ���1����  �2 

)2006 (B1 �� B4�� 3���? ]�� B��C  l��Y  �<� P��� ��

16-24 ����� B4������� B�D�� ���C .���B4�� ���? 333 

����� B4�����C +4�  L_�E� � x��� �<� ]�� B��C � 

��<.    

y�� x�� )actylis glomerata L.( B��CP�   B6���1b

���� /� G�� �1C �#� B��C i� �:1� G���� �� J14 ]�� 

B$��� j/�� � B�<������ ��s�� ���W� P� )30 .( L����  a��

�e���WB��C ]�� � Orchard grass  �Cock's foot �  .�<��

 ���C ]��� a�$ ���5�6��i 1�b �B��C G��1� B� � ���  ����K

2�� ���+ ��z�KP C�K��  9���  �]�b ��< ����WC �K��/

��# BY��� B� ��] D�,E�3� B�W���� B ���� ���KP 

� ����� e� ���� B4�� ��� ��� )28 P� � �� y�� x�� .(°C 

22-12 B1�:� P� � � ����� �<� B��C ]�� �<�°C 21 #�� 

)18.(  

 /� {�KJ�� B2 #�� ]�� �>�? @�;
� .��6�

B��C� �� ����� ����� �� �� B�6�Y  ���  P�K  ����/�� ��� 

 ���5�6����$ � ���5�6�$��  3��D�,E 3����n� � �K� ����

GF B2 ��b .�12 ����� �Y�
  71� ]�� ����� �� �� �K

�  9��  �� �Y�
  . ��� /� �<�� 3����n� P����� �� �����


D #����  ]�� �1�� �����2 .�12 i�2 9��  �6�D� � |�

^�d j��e� �� @�;
� � ���� G� / ]���� � P������  P�K

 �� � �� B2 ���r�F /� � ���� ��:H  9��  B� a�� k��E

�  9��  � G�K��C 7��� �� ��E�� V:  . ��� /� ��� �����

 B� v���  3��_d�  /� �K�CF �I6 �<�� ��b P��� GF �C�� F

��� B� B2 G�K��C P5�6����$ � P5�6�$��  �� ��IC��=�� . 

2- Andera and Martiniello 
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�  ���� S�r  P� � ��=�� #
� 3�< 3��=� ����� � ���C

 P� �4 ����� B4�� ���? ���W� B�6�Y  ���  G�K��C �� ���C

 P� � 3��=� B2 V��WK GF�� @�;
� ]�� �� .#�� #��K�4 

����� B4��.V�12 ����� ��2I  B��C �� �� �� ���C  

  

;�� � �4+	��  

B��C �I�����  P�K  F. arundinaceae  �D. 

glomerata /� BW��  �I� G5 i��� .e14 3�;�;
� � �K

G��:� �� 9��� ��H2 9��� –  }�H1  B2 �< B�:� k�2

9�4 ��H2 L��< 9���  /� ��I� P��F �� B2 ����H8 9�� 

110  l�14 P�� ���2 � P��� G����:< ���<40 

P�� ���2  .#�� ���� P��� Be�����:b 7N� �� ����2 �:<

 B;Y1  B�s�� j��� ]�e��� 300 ���  B4�� S���  �� 

 B�s�� 3���?5/8 ����� B4��#�� ��< ���F�� ���C .

B1�H�� G���   B;Y1  ]�� �� G��W��� .,$ �� � �21 B4�� 

�����B1��2 � ���C  G��W / .,$ �� � �2 B4�� 

����� ���C�#�G��W / �M6�q B;Y1  ]�� . � ��� P�K

G��W��� �� .���� a�C P�K4  ��/ P� � L�� /� �� 10  B4��

 ]�:� P�) G��W / ��  B� . �< B2 .#�� ��< j���C

 (]�����$) ��:� ��  i� � (�1O��#��.  

 #����� ����� #:4 ����� B��C ��I� ��W�/ P�K

 ���� Festuca arundinaceae  �Dactylis glomerata 

r�� a��6�/���� G� /F) �< a�16 f��� �� �K�I� j���< �� .(

~��GF ��W�/ #����� P��I8 G���  B� �K98  �D��

 V��� ����2���K �� ��I� #H2 B� a���� /� .M� .�< tNH 

20%   ����� � ���< ���O��>1250 P��8 �� �I� ��� 7��

�B 3� 2  B4�� �� l��E #W�< #:4 B�OK 3���?4 

B4�� ����� #��d� � ���C60-80  ���� ����1� �5 �� �D��

 ��� F B�6�Y   � #H2 P��� B��C ]�� P�K�I� J�� .�1�$�C

 G���  B� G���C �K �� .���<3  .�< ���O��� ��E a�C���2

) �1< � �6 ���O��� ���  ��E #$��10%  f�34% 

 #���56%  B������ �� (]<8  ������6� #���K �211/0 

(DS/M) G���C a��� P��� P����F G���  .��� � G�W�� �K

 /� B�OK �� /� J8 .����C ]���� ����/ #�$�` +W?��

G���C �� ��I� #<�2BoK��C �$�2 �<� � B��N�C �� �K �K

B� �����10 a�r�� ���1  B� �����  3���? B4��) � �� �����

4 B4��  3�  P��� (���e�����2 ��� B� B�OK G������$ ��e

) ���< .;�1 2����� � .(10  ���� B��N�C �� ����� ����� 

B� .(�K�<) 3��D�,E �� � �� ��=�� ����� ���1 

B��C ���5�6����$ � ���5�6�$��   �� #H2 B�6�Y  ��� 

BoK��C .#$�C a�r�� B��N�C ��=�� #
� @��d ]��� B2 ���K

�� B��N�C B� �1�$�C ���� ��� �� ����� B� � ��< ������C/

B�?�  P�:��� �� ��E �<�  B ��� (�H��� �<�) P5�6�1$

.�����  

  

 ��731: *<=�	 
>�  
1�?	�47�, �� 6��@��4 ��+	 A�> 2����  

��d�                  ��,N  G/�              ��E #$��        ]<       #���        f�          ������6� #���K          B������         ����/ #�$�`       ��E #BY;��C�� h8 P  

                ����� �� a�C) P�K�`                      (�D��)    (�D��)    (�D��)     (��  �� J1��/ ���)          (�D��)       (+��  �� (FC)          (�D��)(PWP) (�D��) 

   8                   211/0                 10          34          56       � �6-                  �1<41/1                            85/14                5/14                     4/5  

  

    
B-� 1 :�47�, C4 
��������+�01  C4 67� D��> 2��  B-� 2: �47�, C4 
����7��+  ���0  E0F	 �� *8 7��� 2��  
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B;� .
  /� G�K��C ����K 7N� �<� ���� G���8 �� 

�< ��4 ��E /� ��� BH�� � #<��������K 7N� �� G/� . 

 �/��� �� #<���� /� ��� BH�� � ��#�� )001/0 ± a�C( 

]�/��  G/� ]���� P��� .�< BH�� � ����K 7N� iHE

B�����K iHE ��e��� .E�� ��P� � �� ]2 70 B4�� 

��������C  3�  B�72 Be� #���G/� J�� .���< P��� 

GF iHE �/��� �� �K�� #�� )001/0 ± a�C( ����C ]����.   

  �/���� P���BoK��C �<� L�d P��C  ]�1o�K � �K

 /� BH��SE a�� /� ���O��� �� X�� |Y� .�< ���O��� 72

 ���$� Image JBM��
  �h�� |Y� � ��<  BY��� /� ��� X��

)1� (B) � F #��4.(  

) BY���1(  
   SLA = 

X�� |Y�

X�� iHE G/�
 

  

 P�K�� ���8���� ��1���$ . �< ���5�6����$  ���C

#���K B�/�� P� � � P��e��� /� ���O��� �� X��6Gas 

Exchange   L� LCP+ �/�������< P��C )40.(  P���

�/����B,NH  P��CB$��� #�6����6� #H� � .�$���2 P�K 

x2��< �� G���CB���� B� �K  J�� � ��r1  9��  3/�

 P� � �� L�oN� �� 7�� /F .?��  P�:��� �� � ����C ���8

21- .�< P���:e� B4��  

 B01���8 �4�0	 GHI�a �b B8 �  

 �����3/0  P� � �� ��< ���$ �M� X�� a�C80-  B4��

 � �< ���8 9��  G5����� G��2 B$�>� �� J�� � ��< G/�

 G��2 B$�>� ��5 ���  G���� ���680 �D��  P� � ��4 

 3�  B� � B4��15  #��� �� B;���3000  �� B;��� �� ���

 L�  5��O������ /� ���O���263HK  #2�< #E��Hermle 

9�4 /� J8 .�< 5��O������ G��6FP��F ���,� {�O< P

 ��� �e�� ��� i� ��s��5 ���  .�� � B$�>� G���� ���6

�/���� �� ����:� .�< ����� 5��O���������,� Vr? P��C 

k�  L�d �� P��� lI4 G���  �� F #��� P�K663  �

645 B���� B� �� �����< #���� �� ��$������ ��e��� P .

 .�$���2 G���  .2a  �b ) S���� /� ���O��� �� +���� B�2 (

)3) (4���  +W? �� ( BM��
  X�� �� G/� a�C �� a�C

) �<6.(   

) BY���2 (  Chlorophyll a (mg/g) = (12.7 × 663 A – 2.69 × 645 A) × V/1000W 

) BY���3(  Chlorophyll b (mg/g) = (22.9 × 665 A – 4.86 × 643 A) × V/1000W 

) BY���4(  ) Chlorophyll a + b (mg/g) = (8.02 × 663 A – 20.20 × 645 A) × V/1000W 

:V ���,� Vr? �B  �� F #��:W    �M� X�� G/�A :

��� ���  k�  L�d �� lI4 G���   

GHI� J0/���-/4 J��  

�/���� ��X�� /� ������6� #���K G���  P��C P�K

 .�< ���O��� B��� ����  7N� V6�� _ �280 ���  a�C

 P��? 7�� /F B6�6 B� �;$� j�� /� J8 X��10  �� ��

 /� ���O��� �� lF ��:� lI4 #:4 .#$�� L�;��� �Y;  lF

B6�6 � ��< k��E S�
  G��� P��K c_E z�8 P�K 7�� /F

 3�  B�30  J�� .�1�$�C ���� ���< ��e��� �� B;���

B���� ������6� #���K G���  �K)1Ec(  ��e��� /� ���O��� ��

Ec �/���� �� B6�6 P��
  .�< P��C  /� J8 7�� /F

 ���� ���< ��e��� �� �e�� ��� a�C lF a��? �� P��C����

 ������6� #���K G���  B�D�$_� � B�$�C)2Ec(  .�< ]����

) BY��� f��� �� 3��WE tE�< G���  #��:�  �� �5 (

) ����C BM��
 35 .(  

� �
���

���
 � 100  )5(  

 B��r�P�� F .��
� � ����a�� /� ���O��� �� �K���$� 

17Ver.SPSS  3��DBW��;  ���1  B� � #$�C �K ]�e���  P

 G� /F /�Two way Anowa .����C ���O���  

  

K����  

U���� .��
� � B��r� /� .D�? B��C �� B2 ��� G�H� �K

 |Y� �� B��� �� B� iHE G/� #MW� L�:� L�d ���  ��

01/0  |Y� �� BH�� �� B� iHE G/� #MW� �� �05/0 

�1�  3��O�B��C �� �� .�1�<�� ���  � �� ����� B�6�Y  ��� 

 |Y� �� L�:� L�d ��05/0  |Y� �� BH�� L�d �� �01/0 

�1�  L���� P5�6�$��  3�,NH  B�;� ���  �� � .����C ���

 � �� �����4 ����� B4���1�  ��=�� #W����� ���C P���

 iHE G/� #MW� �� ��� ����� �� B��C .��;�  �=� .���Ie�
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 |Y� �� X�� |Y� � BH�� �� B�01/0 �1� L��4) �< ��� 

2.(  

]�e���  BW��;  B��C �� �KFestuca arundinaceae 

�1�  �=� � �� ����� B2 ��� G�H� BoK��C L�d �� P���

 B2 P��d B� .#�� B�<�� X�� �h�� |Y� � X�� |Y�

BoK��C L�d �� �K�< ����� �� �K24/591 ���  ��H�� �� 

B���� /� �� ���� �� P�K71/475 ���  X�� |Y� .#�� �� 

 �� � �� ����� ��27/9 ����� �K�< /� ��H�M� 9��  ��  ��

33/8 �����B���� �� X�� �h�� |Y� � ���� 9��  ��  P�K

 �� ���� ��21/0  �� �K�< /� ��H��16/0 #�� ]�1o�K .

 ��< B��� �� B� iHE G/� #MW� 7���$� +M� � �� �����

]�e���  BW��;  �� #��B��C P�K Dactylis glomerata 

�  ��K�H �1�  ��=�� � �� ����� B2 ��<��K �� P���  i�

�/���� 3�OD /� �� B� iHE G/� #MW� � � .#<��� P��C

 � �� ����� #
� X�� �h�� |Y� ]�1o�K � B<� � B���

L��4) ����2 ���8 7���$� 3.(  

  

  

��73 2:   *�+, �� 
-�.+/+1�+	 M�0N+<> O����4� *��H�Festuca arundinaceae  �Dactylis glomerata �	�� ���0� JF�  

3����  ]�e���   

          3����n� 9M1  B4��

P��/F  

L�:� L�d  BH�� L�d   L�d #MW�

B��� B� BH��  

 iHE G/� #MW�

B��� �� B�  

 iHE G/� #MW�

BH�� �� B�  

X�� |Y�   �h�� |Y�

X��  

B��C  1  ** 28/46414         ns 33/4083  ns 024/0            ** 016/0              *24/0             ns 291/0             * 59/6  

 �����  1  *00/6300             ** 33/5208            ns 013/0    * 012/0             ns 002/0  ns 255/0           ns  74/69  

�����*B��C  1  ns 57/12    ns 33/408    ns 002/0  ns 001/0             * 013/0            * 568/0  ns 67/4  

�YE  8  67/13  00/1457  004/0      001/0                003/0              494/0    67/3  

* |Y� ��05/0 �**  |Y� ��01/0 �1�  {_�E� P���� � ��� ns�<�� �  P��� �1�  a�� �1�  B�.  

  

��73 3: *���:	 P0Q��0	 *�+, �� 2.+/+1�+	 M�@N 2��Festuca arundinaceae � Dactylis glomerata�	�� ���0� JF�  

                                           �h�� |Y�         X�� |Y�         iHE G/� #MW�     iHE G/� #MW�       L�d #MW�              BH�� L�d              BoK��C L�d  X��  

                                            ��� )��� )                (�� �����)          BH�� �� B�             B��� �� B�           B��� B� BH��             (��                                                                                (9��  �� 

              �K�<           �2��W$     a  49/521                a 33/363                a 64/0                 a 21/0                a 23/0                a 23/8                a 16/0  

                        � �� �����         b 71/475                a 33/323                a 64/0                 a 27/0               a 21/0                b 27/9                b 21/0  

             �K�<        J����2��       a 28/444               a 33/353                a 69/0                 a 33/0                a 26/0                a 60/8                a 26/0  

                           � �� �����        a 410                   a 33/300                a 76/0                 a 42/0                a 17/0                a 40/7                a 46/0  

 ���K����� ]�e���  ]���  B��H  {��? P���� B2 P�� F ��� /� �1<��(P≤0.05) �1�  3��O����� ��4� P����  

  

 �� ���5�6����$ 3�OD J������ B��r� L��4 U����

�  G�H� B�6�Y  ���  B��CB��C B2 �K� X�� P� � �� �K

B�/�� #���K P���� #�6����6� #H� � ��1���$ P� 3��O�

�1�  |Y� �� ���05/0 �  �� � �� ����� ]�1o�K .�1<��

�/���� 3�OD B�K |Y� �� #�6����6� #H� �r� ��< P��C

05/0 �1�  ��=�� �� B��C �� .��;�  �=� � .#�� B�<�� ���

�1�  3�OD /� i� ��KL��4) ����e� ��� 4.(  BW��; 

]�e��� B��C P�K arundinaceae.  Festuca  G�H� B2 ���

B�K �� � �� ����� �/���� 3�OD� ��< P��CB .�$���2 �4

�1�  �=� #�6����6� #H� � .2 7K�2 +M� � ���� ���

 #H� � X�� P� � /� ��q B� ���5�6����$ 3��D�,E � ���

B��C �� #�� ��< #�6����6� Dactylis glomerata  ���

�/���� 3�OD � ����1�  ��=�� #
� ��< P��C ��� �����

 B��C ]�� �� #�6����6� #H� � X�� P� � .�1�$�C ���� � ��

�1�  ��d B� ����� ���  3�OD B�;� � ��2 ���8 7���$� ���

����2 ���8 7K�2 L��4) 5.(  
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��73 4: *�+, �� 
-�.+/+��01 M�0N+<> O����4� *��H�  Festuca arundinaceae  �Dactylis glomerata �	�� ���0� JF�  

                                                                                            3����  ]�e���   

�2         ��1���$          #���K          ����        X�� P� �       ��W2� P�         P��/F B4��     3����n� 9M1          .�$���2        .�$���2          .�$��        #H� 

                                                                                              ]��2    B�/��                          P�       a                  b                         .2       #�6����6�  

                 B��C    1              ns 45/48        ** 736/0    ns 214/3      ** 003/0     ** 006/0 ns      50/4          ns 83/0        ns 96/75       ** 57/1728  

             �����          1            ** 83/1349      ** 543/0    **  009/0     **009/0      ** 006/0     ** 33/109     ** 55/19      ** 67/421ns       57/603  

B��C*        �����       1                ns 82/2         ns 001/0       ns 0/00       ns 0/00        ns 0/00       ns 44/0         ns 02/1         ns 89/55        ns 14/585  

            �YE       24                 79/28               034/0          0/00            0/00             0/00          41/3             17/1            59/45                13/203  

*  |Y� ��05/0 � **  |Y� ��01/0 �1�  {_�E� P���� � ��� ns B��<�� �  P��� �1�  a�� �1�   

  

��735- *���:	 P0Q��0	*�+, �� 
-�.+/+��01 M�@N 2��  Festuca arundinaceae  �Dactylis glomerata �	�� ���0� JF�  

                                  W2� P�          X�� P� �       ��           ����    B�/�� #���K        ��1���$        P�   .�$���2a       .�$���2    b    #�6����6� #H�    .2 .�$���2  

                                       X�� ]��2  )B4�� ��������C(  )/L� 2-/�� 1-B���=(     )/L� 2-/�� 1-B���=(   )/L� 2-/�� 1- B���=     )��� a�C(           )��� a�C(            )��� a�C(            )�D��(  

                                                                                                                          �� #$�� a�C ��(    �� #$�� a�C ��(      �� #$�� a�C ��(  

          �K�<         �2��W$ a 35/362       a 50/32            a 15/0           a 091/0           a 10/0          a 98/11         a 91/5          a 18/22        a 28/ 102               

                     � �� �����b 10/349       b 79/ 32          b  11/0           b  062/0          b 080/0        b 78/7           b 86/3          a 60/11        a 24/103    

          �K�<     J����2��a 36/360        a  18/32           a 14/0            a 077/0           a 078/0         a 93/10         a 18/5          a 06/16         a 42/110  

              � �� �����       b 84/ 345        b45/32          b 11/0            b 035/0           b 045/0         b 23/7           b 90/3         b 13/11            b 17  

�  B��H  {��? P���� B2 ���K����� ]�e���  ]�� P�� F ��� /� �1<�� (P≤0.05)�1�  3��O������ ��4� P���.  
  

*H0�� � SF 2�0,  

B� U���� @MdB��C �� �� � �� ����� L���� �� F #�� 

712�� ��r�� T��� B�6�Y  ���  3��D�,E �� ����O�  P�K

B� .�< ���5�6�$�� B��C �� B2 P��d F. arundinaceae 

 �E�� �� �< +4�  � �� ����� �� ���5�6�$��  3��D�,E

B� B��C ]�� � ����� B��H  B2 B��� B� BH�� L�d #MW� �4

�h�� |Y� � X�� |Y�  �K�< ����� B� #MW� B2 X��

 ����� .�<�� B�<�� �HK�2 ���� �1�<�� 7���$�

B�6�� 3��D�,E z���2� �� B��C ]�� �<� x��N  P�K

K�2 � �� ����� #
� BoK��C L�d B2 ��� G�H� � #$�� 7

 ]� �� � �� � �K�< ����� ]�� U����15  �35  L�:� �C/��

�1�  3��O� � .��� B��H z���2� ]�� ��� P��� ���  P�K

B�6�Y  ) ����e� ��K�H 3�C�� f��  � G�W��K .(1 

)1988�  G��� ��� (X�� �<� ����� �� ���4 P�K30  B4��

�  7K�2 GF /� ��� � B�$�� B ��� f��W�� P�K� � � ����

 ��/10 B4��  /� 7�� � f��W��30 B4��  T��� f��W��

VHb 7K�2B$��� ������ ��C �  X�� |Y� G���  .���C

B� �K�< /� ��H�� � �� ����� �� �� Br��� ]�� B2 � F #��

 B� U��������F � ������  3�;�;
� /� �� F #��2 )2006 (

                                                             

1- Hanson and Mauersberger 
2- Martiniello and Andrea 

� 3�;�;
� @Md ]�1o�K .���� #;��Y  S��� ��< a�r�

������� � P�O�4 )2010 3��D�,E �� �K�� �� ��=�� B2 (

B���4 � �<�B��C ��/ Dactylis glomerata  z���2� U18 ��

 L�d #MW� BoK��C L�d B��N�C S�
  �� �< a�r��

 �K�< �� � B��� �� G/� B� iHE G/� #MW� B��� B� BH��

 @�;
� ]�� �� �  U���� �� B2 ��� � �� ����� /� ��H��

 G/� 7K�2 +M� ]���8 P� � ]�1o�K .#<�� #;��Y 

X�� |Y� 7���$� � BH�� L�d 7K�2 BoK��C iHE P�K

�  �����$) ���C13  �27 |Y� G���  B2 #�� �2u .��� .(

B��C �1��  � �� ����� #
� B��C ]�� �� X�� F. 

arundinaceae  .#<�� 7���$��� /� 7�N� ]���U��  ���

 @��;
� U������M ��3 )1965 ( @;
  ]�� .���� #;��Y 

#���� B���C B�� ��<� f���C d���1  ��6����� @

)Dactylis glomerata L � Festuca arundinaceae 

Schreb.  �(Phalaris tuberose L.   B�6�Y  �� Br��� � ��2

X��� |Y� 7���$� B2 ���� #��= �� @�;
� B��C U�1  �K

 �:�F ���/ B$��� B�� ����C.  ]�� /� .D�? U���� ]�1o�K

) ����$ � G�C 3�;�;
� �� @�;
�2002GF .���� @��Y  ( �K

�E @�;
� �� G���  B� �� � � �H���$� �=� �4  B4��

 Br��� ]�� B� � ����� B�6�Y  X�� |Y� �� f��W��

3- Sambo 
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�  ]�� T��� B��/�� � � 7���$� B2 ������ |Y� B2 ��<

 �� ��2 /� .D�? U���� .���� 7���$� ���C iHE G/� � X��

U���� G�����K � w��/ P��� )2004(  B2 #<�� #;��Y 

 �� � �� ��=�� P�� ���5�6�$��  � ���5�6����$ 3��D�,E

 ]���H�� B2 ������ Br��� ]�� B� � ���2 B�6�Y  Br���

B$��� iHE G/� � w�O��� Br���  P��$ B� v���  B6�W��

� U���� �� BY��� �� .��� P��� S���< �� B��N�CB �� F #��

 ��� GF /� �2�? U���� ���5�6����$ 3�OD .��
� � B��r� /�

 �E�� B271� ��=�� #
� 3��D�,E {�d /� ����� P�K

VHb /�d B� S�
 �  ���� ��=�� #
� P��C .����C

B��C P�KF. arundinaceae  �D. glomerata  7���$� ��

B�/�� #���K 7K�2 � X�� P� � G���  P� ���� P�

B��� ��1���$ ]�1o�K � ]��2 ��W2� /� ��� .����� ��

  B2 ���K���2�$ ]����: � �� P��1���$ #�6��$ �����

� �� .#�� ]���8 P� � �12 G�,;� ��b� B� �:1� +M� 

7K�2 B���4��/ � ��< B��� B� L�M�� GF +M� 7K�2 

�<� BoK��C � 7K�2 G���  9�r�  ���  iHE �� �:�F 

� ��< ..?��  L�� � �EF )lI4 B�6�� � w��< �����$ (

.?��  f�W? ���W� B� 71� � �� �$��  ��<��� )29.( 

B� ��< �;6� ��1���$ 7K�2B����  %��8 i� ]���8 P� �

�  G�K��C �� ��< B�E�1<�  � � ]�� .�6� B2 �<�� �����

�<�� V�_8����8 lF G��� #�� /� �<�� +��F )41 B� .(

7�� S���< �� B2 3��D ]��B�/�� #���K G���  �/ ��b� P�

�  7K�2 /� lF #$� ��K /� �� ��< P��C��4 L��� G���

 ��W2� P� ���� 7K�2 +M� 712�� ]�� 3��M� B2 �12

���  B2 ]��2 B�6��  �  #�� ��1���$ G���  Br��� �� .��<

�  7K�2 ��1���$) ����1  �11 U���� B2 #�� �2u .��� .(

 G�;;
  �e�� /� ��< ����F U���� �� @�;
� ]�� /� .D�?

.���� #;��Y  �/����P� � P��C X��  P��� �M��1  tE�<

 B2 #�� ������ B��8 ]�� �� i�1�� ]�� .#�� 71� ]����

�� X�� |Y� ���� �  i1E ���� �� a�� i� ���? .�12

B2 P��<��E P5��� /� �  ���C lI4 ���� P��� ��<

�  {�, ��C) �23����M� B� .( 712�� � �����F P�K

� � ��=�� #
� ��1���$ � ���Hq P�K�1���$ ��  �������C 

)21 .(��� � ��� 71�� +4�  �C�/� �� +��F �C���

a��������C f��W? P�K  L�d �� � � ���:C�� 7K�2 �=� ��

�  7��� .,$B2 ��< � P�K� � �� �����  �OD /� ��s��

)0  ��5  �� .��O�� ��O�� ( �� �N� B�WK ��� � B1 �� ]��

 .���H� L������� B2 �O1  ��=�� .��< #�_8���2 �� � �

 �� L_�E� � P��1���$ G��� 7K�2 +M� ���� ��1���$ �

�����C � i� B� �� V�W����$ /� G����6� L�;���  ��D�

 G����6�)+NADPH(  L��6�  B� G����6� #��:� �� B2 ��<

�  .;�1  Gh�W2� G��� s�� B2 #�� G� / ]�� �� � ��<

 G���  7���$� T��� .�$���2 G��� L������ ��/F P�K

�  Gh�W2���<. B� U���� @MdB��r� 7N� �� �� F #�� 

 G��� ������< ���  #H� +M� � �� 71� ������<���

L��� ��b�� G���  B� #H� ]�� � � .#�� ��< �K��C P�K

B��C �� �K �� #�6����6� #H� � .#�� ����  B�6�Y  ��� 

�1� ) #�� ���M� ���31B� .(�  ��2 ��d B��C B� +��F G��

F. arundinaceae  B��C /� ���2D. glomerata �  � �<��

 �� ]���8 P� � B� 3��;  B2 #�� +�Y  ]�� P���C � � ]��

 �� � �� B� # ��;  P�K��2�/�� � #�� ��H�� ��2I  B��C

P�� GF�Ch�� .#�� �� ��H�� X�� |Y� �1��  ���K

B�/��2� P� ���� 7���$� � ��H�� P�K V�W�� B� ]��2 ��W

�  ���C P� ��H�� # ��;  +M� ���C P��1���$ .���C

f�W? /� ��� G�K��C P5�6�1$ �� ���n� .��� � ]���

��K�H ]���  B2 #�� ����K � lF 3����n� B� G�K��C %��8

�  #��K� ���? ���W� 9���  #����  � � �� .�<��B��C ���K

 P���2 P� �� B� #���W? B2 P���2 +��F �����

� # ��;  .�11�� G�K��C �� ����� � �� 3��O�  #��  ]�>

]�� B2 a����P�K ���C ��� /� ��� .�
� B� � �� 3�4�� 

����O�  ���� � ) �1<��12����� .(�K �� P�� P����� /� 

z���2�P�K ]�� ���C G�H� ���� B2 712�� GF #MW� B� 

� �� 3��O�  � ���� �I6 #�;$�  #H2 ]�� G�K��C a���W  

���O��� �/ a���� .�
�  B� � �� � �<�� )25( .����� 

9����� �� ���  3��D�,E P�<� � .�
� B� P� �� 

z���2�P�K ]�� ���C �� S���< #<�2 �����8 P���> #��. 

B��C �� BY��� ������
  B� B4�� �� B�6�Y  ���  P�K 

GF 9��� 712��8�  �K ]�1b G���B��C B2 #OC P�KF. 

arundinaceae  �D. glomerata  712�� � �� ����� ��

B1 �� � .����� G�H� 712�� ]��G�H� �K��1K�  Ph������

�  � � 7K�2 ����� �� G�K��C ]�� �� GF �1����� �� �<��

 P� �� � � .�112 .�
�4 ��� B4�� /� �� G�K��C ]�� �����

7;� B� B4�� �� .��M� ]��  �� ����  B��C �� ]�� V:  ���W�

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
00

.1
5.

2.
12

.9
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
24

-1
2-

04
 ]

 

                             7 / 10

https://dorl.net/dor/20.1001.1.20080891.1400.15.2.12.9
http://rangelandsrm.ir/article-1-1041-fa.html


)���*�+, �� 
-�.+/+��01 � 
-�.+/+1�+	 2��  ...                                                                                                         328  
  

 

 

����WC 3�;�;
� B� /��� ��H2 9���  ^_D� � c��?� � �  �

@����  �� P� �� L���� ���/ �<��4 ����� B4�� ���C

 ^�Y� �� ����  B��C �� ]�� �� 712�� /��� +M�

 P����� �� B2 ��Y���K .����C ���5�6����$ � ���5�6�$�� 

� �/�� �< B�OC B6�;  ���  G�K��C �<� #:4 l��Y  ��� 

GF  �� ��< L���� P� � /� ��s�� ���W� B�6�Y  ]�� �� �K

�  @�;
� ���� B2 #�� GF P���C B�gW  ]�� � �<��

�  9��  �� a�e1K��/ P� �� ]�� 3��D�,E P�� �� �����

GF �C�� F � G�K��C G� / P�� � ���� ��IC ��=�� ��b P��� �K

�� k��E � ���� 3��_d� �� ]�� /� .���Ie� ��=�� 9��  /� a

�B�  P�����2 ���W� @�;
� ]�� /� �� F #��.�<��  

 

 

References 
1. Ahmadi, A.S. & D. A. Baker., 2000. Stomatal and non-stomatal limitations of photosynthesis under water 

stress Conditions in wheat Plant. Iranian Journal of Agricultural Science, 31(4): 825-813. (In Persian)                                                                                                            

2. Alizadeh, M.A., 2010. Evaluation of seed germination characteristiscs and seedling growth on five 

ecotypes of (Festuca arundinaceae) in response to cold treatment. Iranian Journal of Rangelands and 

forests Plant Breeding and Genetic Research Seedling, 18(1):142-133. (In Persian)                                                                                                                          

3. Alizadeh, M. & A.A. Jafari., 2010. The effect of Cold Treatment on germination characteristiscs and 

vegetatative traits in five ecotypes of (Dactylis glomerata) in germinator and greenhouse. Iranian Journal 

of Range and Desert Research, 17(1): 126-115. (In Persian) 

4. Arias, D., J. Calvo Alvarod & A. Dohren Busch, 2007. Calibration of LAI 2000 Index and Assessment 

of Its Relationship Whit Stand Prodactivity in Six Native and Introduced Tree Species In Costarica. J. 

Forest Ecology Management, 247(7-3): 185-193. 

5. An, F., G. Li., Q.X. Li, K. Carvalho, L.J. Ou & W. Chen, 2016. The Comparatively Proteomic Analysisin 

Response to Cold Stress in Cassava Plantlets. Journal of Plant MolBiol Report, 34(6):1095-1110. 

6. Arnon, D.I., 1949. Photosynthesis by isolated chloroplast, Iv, Central concept and comparison of three 

photochemical reactions. Journal of Biochemistry an Biophysics Acta, 20: 440-446.                                                 

7. Bradford, K.J. & T.C. Hsiao., 1982. Physiological responses to moderate water stress. J. Physiological 

plant ecology, 2: 263-324.  

8. Boyer, J.S., 1982. J. Plant productivity and environment. Science, 218 (4571): 443-448. 

9. Bouton, J.H. & A.A. Hopkins., 2003. Commercial Applications of Endophytic Fungi. In: White J.F., 

Bacon C.W., Hywel –Jones N.L., Spatafora T.W., (Eds), Evolutionary Biology. Journal of Chemistry, 

Biocontrol, and Cultural Impacts. Marcel Dekker Publishers, New York, 495-516. 

10. Eslami, E.S., M. Behdani & M. Jamiol Ahmadi, 2010. The effect of external application of glycine betaine 

on increasing cold tolerance in maize seedlings". Journal of Crop Research, 6(8): 939-945. 

11. Ghorbanpoor, S., G. Dianati Tilaki & M. Alizadeh, 2019. Effect of cold treatment on leaf quality forage 

of Festuca arundinaceae Scherab and Dactylis glomerata L species in vegetative growth stage. 

Rangeland, 13: 368-375. (In Persian) 

12. Farhad, I.S.M., S.K. Bhowmik & A.H.M. Amir Faisal, 2015. Effect of variety and planting time on the 

productivity of fenugreek in coastal area. Iranian Journal of Agricultural Sciences, 11(3): 164-168. (In 

Persian)                   

13. Gholami, M., A. Danesh Shahraki, E. Asadi, P. Tahmasbi & H. Shirmardi, 2019 The effects of Pre-chill 

and gibberellic acid on seed dormancy, germination and plant growth Indices of Smyrnium cordifolium 

BOISS. Rangeland, 13(4): 571-583. (In Persian) 

14. Gunn, S. & J.F. Farrar., 2002. Effects of a 4°C Increase Temperature in on Partitioning of Leaf Area and 

Dry Mass, Root Respiration and Carbohydrates. Journal of Functional Ecology, 13: 12-2.                 

15. Jones, M.N., N.C.Turner & C.B. Osmond, 1981. Mechanism of drought resistance. In: L. G. Paleg and 

A. Aspinal (Eds.). The physiology and biochemistry of drought resistance. Journal of plants.  Academic 

press: 15-35. 

16. ISTA, 1985. International Rules For Seed Testing. Seed Sci, Technol. 13: 299-513 

17. Hanson, D. & K. Mauersberger., 1988. Laboratory studies of the nitric acid trihy drate: Im plications for 

the south polar stratosphere. Journal of Geophysical Research Letters, 15(8): 855-858.                                                                                            

18. Heidari Dari, H., 2011. Fodder plants (Wheat germ). Publications of the Research Institute of Forests and 

Rangelands of the Country, 12: 181-206. (In Persian) 

19. Hoveland, C., 2005. Origin and History of Tall Fescue. In: Fribourg. H.A.,  Hannaway, D.B. (Eds), Tall 

Fesue On Line Monograph. Oregon State University, 366p (Chapter 1). 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
00

.1
5.

2.
12

.9
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
24

-1
2-

04
 ]

 

                             8 / 10

https://dorl.net/dor/20.1001.1.20080891.1400.15.2.12.9
http://rangelandsrm.ir/article-1-1041-fa.html


    ��� ����	 
�� ��������� ����� /������/ ���� �� 1400                                                                    329  

    
 

 

20. Kingston-Smith, A.H., J. Harbinson & J. Williams, 1997. Effect of chilling on carbon assimilation, 

enzyme activation, and photosynthetic electron transport in the absence of photoinhibition in maize 

leaves. Journal of Plant Physiology, 114: 1039- 1046. 

21. Lambers, H., F. Stuart Chapin and T.L. pones, 2008. Plant physiological Ecology.  

22. Leport, L., N.C.Turner, R.J. French, M.D. Barr, R. Duda, S.L. Davies, D.F.Tennant & K.H.M. Siddique, 

1999. Physiological responses of chickpea genotypes to terminal drought. J. mediterranean-type 

environment. European Agronomy, 11: 279–291. 

23. Lesani, H. & M. Mujtahedi., 2008. Basics of Plant Physiology. (Translation), Tehran University Press. 

(In Persian) 

24. Liu, M., Z. Zhang, H. Gao, C. Yang, X. Fan & D. Cheng, 2014. Effect of leaf dehydration duration and 

dehydration degree on PSII photochemical activity of papaya leaves. Journal of Plant Physiol Biochem, 

82: 85-89. 

25. Majidi, M.M., 2010. Evaluation of seed yield and yield components in Iranian landraces and foreign 

varieties of tall fescue (Festuca arundinacea Schreb.). Iranian Journal of Field Crop Science, 41(1): 32-

47. (In Persian). 

26. Martiniello, P. & E.D. Andrea., 2006. Cool-Season Turf Grass Species Adaptability In Medit  erranean 

Environments and Quality Traits of Varieties. Journal of Europ Agronomy, 25: 234-242. 

27. Motamedi, J., N. Ahmadzadeh, A. Alijanpoor & E. Shydai karkaj, 2019. Ecological and morphological 

characteristics of Verbascum speciosum Schrader. in the mountainous rangelands of Sahand. Rangeland, 

13(1  ): 76-89. (In Persian) 

28. Moghimi, J., 2005. Introduction of some important species of rangelands suitable for development and 

improvement. Aaron Publication, Iran, 669 p. (In Persian) 

29. Mir Mohammadi, A. & M. Meybodi., 2000, Physiological and racial aspects of cold and frost stresses of 

crops. Golben Publications, Isfahan. 223p. (In Persian)  

30. Mozaffarian, M., 1999. Culture of the Names of Iranian Plants. Forests and Rangelands of the Country. 

566 P. (In Persian)                                                                                                                                                                                                                               

31. Patterson, W.R. & T.L. Poulos., 1995. Crystal structure of recombinant pea cytosolic ascorbate 

peroxidase. Biochemistry, 34: 4331-4341. 

32. Qomri Zare, A., M. Jabloli & M.  FathiPour, 2004. Effect of cold on some physiological and 

morphological characteristics of genotypes of alfalfa alfalfa. Medicago sativa. Iranian Journal of Genetic 

Research and Plant Improvement, 12(3): 241-229. (In Persian) 

33. Rayegani, B., H. Arzani, E. Heydari, M.M. Alamdarloo & Moghadami, 2019.Application of remote 

sensing to assess climate change effects on plant productivity and phenology (Case study area: Tehran 

Province). Rangeland, 13(3):460-450. (In Persian) 

34. Romo, J.T. & L.E. Edleman., 2005. Use of Degree Days In Multiple-Temperature Experiment. J. Range 

Management, 48(5): 410-416. 

35. Popov, V.N., I.V. Orlova, N.V. Kipaikina, T.S. Serebriiskaya, N.V. Merkulova, A.M. Nosov, T.I.T. 

runova, V.D. Tsydendambaev & D.A. Los, 2005. The effect of tobacco plant transformation with a gene 

for acyl- lipid P9-desaturase from Synechococcus vulcanus on plant chilling tolerance. Russian Journal 

of Plant Physiol, 52: 664–668.      

36. Sambo, E.Y., 1985. Comparative Growth Of The Auistralial Temprature Pasture Grasses; Phalaria 

TuberosaL., Dactylis glomerata L. and Festuca arundinacea Schreb. Journal of New Phytologist, 93(1): 

89-104. 

37. Seppanen, C.M. & A.S. Csallany., 2002. Formation of 4-hydroxynonenal, a toxic aldehyde, J. of soybean 

oil at frying temperature American Oil Chemists' Society, 79(10): 1033-1038. 

38. Shinozaki, K., K.Yamaguchi-Shinozaki & M. Seki, 2003. Regulatory Network of Gene Expression In the 

Drought and Cold Stress Responses. Journal of Plant Biology, 6(5): 410. 

39. Shu, S., Y. Tang, Y. Yuan, J. Sun, M. Zhong & S. Guo, 2016. The role of 24-epibrassinolide in the 

regulation of photosynthetic characteristics and nitrogen metabolism of tomato seedlings under a 

combined low temperature and weak light stress. Journal of Plant Physiol Biochem, 107: 344-353.  

40. Taiz, L. & E. Zeiger., 2010. Gibberellins Regulators of Plant Height and Seed Germination. Plant 

Physiology. (5 thed), Sinauer Associates. Sunderland, MA. 

41.  Thomashow, M.F., 1999. Plant cold tolerance: freezing tolerance genes and regul   atory mechanisms. J.  

Plant Physiol Plant Mol Biol, 50: 571-599. 

42. Xiaofu, Z., C. Silin., W.U. Hui & XU. Hongwei, 2017. Effects of Cold Stress on the Photosynthesis and 

Antioxidant System of Rhododendron chrysanthum Pall, Jilin Provincial Key Laboratory of Plant 

Resource Science and Green Production, Jilin Normal University, 1-10 pp.   

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
00

.1
5.

2.
12

.9
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
24

-1
2-

04
 ]

 

                             9 / 10

https://dorl.net/dor/20.1001.1.20080891.1400.15.2.12.9
http://rangelandsrm.ir/article-1-1041-fa.html


)���*�+, �� 
-�.+/+��01 � 
-�.+/+1�+	 2��  ...                                                                                                         330  
  

 

 

43. Yadegari, L.Z., R. Heidari & J. Carapetian, 2007. "The influence of cold acclimation on proline, 

malondialdehyde (MDA), total protein and pigments contents in soybean (Glycine max) seedlings". 

Iranian Journal of Biological Sciences, 7: 1436-1441. (In Persian)  

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
00

.1
5.

2.
12

.9
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
24

-1
2-

04
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dorl.net/dor/20.1001.1.20080891.1400.15.2.12.9
http://rangelandsrm.ir/article-1-1041-fa.html
http://www.tcpdf.org

