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���� )Onobrychis sativa ( ����� ���� ��

����� ����� ����� !"#� �� �$ %�� &�' *�"+,  "�

 -��.� ' -/��, 0"1"�2 0"�, .3 %���$ .�45 3.�,

 ����' 63��  �� -/��' &."2�"�3.�3 .�45 78"+, �95�. 

)Majidi & Arzani, 2004( . ' -<4= �� %,'"�,
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�4A. ?CF�� �G &�&  �� �. 0H "I+� �J 
���� .3

K4=-  3��, LA�E�� �� �M+, �K�� %�� �C="� N�#C,

�H-  .3�A� "1+�A"O &-  %���5 3�PI� ' 33�2 -, Q"=

)Mevlut & Celik, 2006 .(  

.�B& �R� �ST/, �� -KA-  ����� ��F, .3

 %�� 63�� U"V ' �CBW2 .3 -��.� ���X#,.�8 ��& 

�5  3'�V
� ��,� �R.3  &."��H %#� &�.'"45 &"1

 %#� ��B �� "�J3��YZ�  �J.�3 .��G &.�B L+�

(Flowers & Yeo, 1995) . [4= 78"+, .3 NK4, �A�

45 ?CF�� �5 -A"1.�45 ' [4= ���J ' �� "IJH &�.'"

 �� 63"�C�� N���� "���� \%�� .��C�� ���X#, &."��H

]H ?CF�� 3��' ^�� ' %���5 ?5 &"1  LK1� &"1

-, E�J LA�E�� U"V .3 -C_V ' 63�� ��3"V �,H."5  �B"�

)Flowers, 2004 .("̀,��� �a�2� Q"=  %A��1 �5 -A"1

 ����� "IJH b"PB� 6."X� -KA�CK��c -�3  �C, �� d+�A�

-, ]�F#, .�B \�B"� �C4�� "A �J�B\  .3 U"V �A� "�

 3��' b�+� &.�B L+� �� N�#� �eJ �� 0"1"�2 ���

?F�J"K, �CB�3 �� -B"J �5 3.�3  �'"�C, &"1%�� 

)Chinnusamy et al., 2005.(  

�R� f��1� �� -KA- �,"J�� .3  ' 3"MA� -VSR� &"1

�B %#� *�"+, 3��J ' 3�K��� &�.�3 ^"G.� �/��� @A�

L+�  ->�#, &"1-, B"�� . -8U"� "1 &3"�C, &

 �� 63"�C�� "� 0��gVSR�h'. "1 �+a -8 ' [��S5 &

6�I� "� ��=� ��"�  U"PJ�� -��K��, &"1.�E�� �� &��2

.�B �� N�#� LA�E��& �J�2 "163�� -��.� &  �J�

)Flowers, 2004 .(-�� -2��i�O 3��' �K+A� ?j.  &"1

, �Y� 3��' ��eJ 3�/C, &"1.�C5"� ' &.�B ��� N�"�C

 "� �. &.�B �� N�#� -�"A�.� \Q"= .3 �gA3

%A3'�#,  -A"IJ LM+� -�' %�� �C="� ����, -A"1

-, �.�R ��.E, .3 6"�2 N�#� 0�E�,  3�AWO(Aniells 

et al., 2001) .k���C��&  3"MA� &��� -VSR� U'��C, &"1

"̀���� &.�B �� ^'"�, ^"G.�  b�+� 3"MA� ��)+� 0'.3 b�

63��  0'.3 -GS� 7A�8 �� b�+� 3"MA� \-/�P8 &"1

�J�2  ��� "A &��J�2 &�0���"��, \ [�+K� ' -A��  &"1

%�"� %45( %�� .��C�� ]"lCJ� ' b�+� -�"A�.� \

)Flowers, 2004 .( 6��� �42�23 0"1"�2 .3h'. "1 &

6.'3 ]"lCJ� �� [��S5 -VSR�  %�� 63�� .��C�� &�

 0H 
"�� �5"�U "1  @��� NPGDewey )1962 ( mA�4�

%�� 6�A3�2 . �A� .3 %����, 0�E�,h'. "1  0�E�, ��

%Y�.' �AWO �CF��' N�#� "� @P��, �"�R ' 3�K��� &

-, B"� n�Cl, 0"1"�2 .3 �"/�">, �+�,� �A� .3 �5 �


��2 ��eJ����� &"1 &�)Ashraf et al., 1986( \

 ^�2.��)Maiti et al., 1994 ( �.o '(Maiti et al., 

1996) %�� 6�B �M+, -�'"�C, pA"CJ ��.Johnson et al. 

)1992 (^.q [A .3 ]"lCJ� �5 �J3�5 h.�E2  ?�SO

 .�B @�#, .3 �MJ�A b�+C,-, J���7��, �  rSR� �� ��

�B"� .�B��j @�#, .3 3�K��� LA�E�� &���.  .3

 �+G.�+sa)Ebrahimiyan et al., 2008 ( h'. ��

6'�2 &�+� t���Jq "1  .�e+, �� .�B @A��B %#�

t���Jq &�g�"��j  ' 6�A3�2 63"�C�� &"1�J��J "1& 

���J \
"FV 6�B -A"�"+B �. N#C, ' 
"FV �J�. 

Mirzaii Nodushan et al. )1998( 3���, -<�CJq b�+� 

 �����  �. 
���� 63�� U��/, @A��B .3 �/�">, 3.�,

3�3 .��G�J3��J h.�E2 ' 6 63�� "1, &�eJ �� -�.�� 3.� 

-1��2 0",� �"�R\  �="B 3��/� ' -�R� �G"� U�8

 fSC=� �gA�<A "� -���-+/, .�3 �$ -�"V .3 �+CB�3 &

 !"#� �� u� �� 0�'���� "1  3��/� ' ���� u� u4= 0�'

 -�R� �G"� ��� -��+�63�� "1 �A3�gJ 6�1"4, . ��+i�1

 -�"A�.�63�� "14J 0"I�R� ��>+, .3 .�45 -,�� & 0"

�eVS, N�"G b�+� �5 3�3  ��� &��J��J "1 3��' -�=�3 &

 3.�3)Dadkhah, 2009 .(  

����� 0"1"�2 ���� �� 
���� �K+A� ?j. ��  -,�� &�

 .�45 .3 ."2�"� '-, ZC, \�B"�hS� �J"��  -VSR� &"1

 �� N�#C, ' ������O \."2�"� ^"G.� 3"MA� �+�,� .3 &��

' %�� �C��gJ ^"MJ� &.�B L+�  �� E�J -5�J� �"�S8�

 ^�� -VSR� &"1�C,�."O ' 3���, -K�CJq 3��, N�FJ"CO

3.�3 3��' �+�,� �A� .3 .hS� "C��. �A� .3  �� -A"1

 U"���	� D�� "�  -�"A�.� ' &.'H63�� "1 .�45 -,�� &

�A3�2 �"jH 0"I�R� -C/+R 6"g4J�3 .3 . 0'.3 ]"lCJ�

^.q ?�SO %#� &3"XCG� ?I, �"�R &���  &3"� @A��B

 U�XV �� �M+,�� %�� 6�A3�2 -VSR� ?G. . -�"A�.�

 -��.� �"�R�X= ' 3�K���t���Jq "1 -VSR� &

 &"1�C,�."O 3.'H�� \��.E, .�B @A��B %#� 
����

 -A"�"+B ' ^"G.� -K�CJq ��R"� ���/� \-K�CJq

�J��J "1 -���K� �"/�">, %I� *�"+, &) �A���' ���/�

� ?G. 3"MA� ' *�"+,-P�5� ( L1'kO �A� f��1� ��

-, B"��+ .  
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  مواد و روش ها

  �/�">, �A�-8 U"� &"1 vwxy  'vwxz  .�e+, ��

^"G.� -K�CJq b�+� -�.�� ' -�"A�.� 
����  @A��B %#�

�,H.3 ���� �� ��.E, .�B .-�.�� �A� .3 3��/� w{ ?G. 

|��� r�8 *�"G .3 
����  "� -�3"X� N,"$ &"1w 

3.�, .��<� "A�.��+C��2 .��G -�.  NFJ �+a -8 ^"G.� �A�

 ��� �� 0��FK��63�� "1 �"�R 
"�� �� .�45 -,�� &

 \Ll���,� ^"G.� 0��+� �� ' �J�A3�2 ]"lCJ� n�Cl,

�"/�">, 3.�3 �,�3� "IJH &'. �� ) U'��v .( ^"MJ� N#,

 -41'kO ��.E, L1'kO �� �CF��' .3 DG�' �P�, 6"g4J�3

w  �P�, 0"C��IB &�C,���5)3EA 0"C�� (3�� . �A�

-�.�� �� dO ��>+,  Q"= &.�B �+�,� .3 ^�� &"1

�A3�2 ]"lCJ� LA",�H &���� &��� . �A� |"= %�"�

���� \-�. ^�� ��>+, �CA |"=x  -KA�CK�� %A��1 '

 Q"= b"PB� 6."X�v/v{ -�3  �C, �� d+�A�3�� . ��,�

� NPG -��.� U"� .3 LA",�H &���� %I� -�"lCJ� �

3�� LAH �.�R.  .3 %B"$ �A3.'��vwxy  h'. ��

%��2 ^"MJ� -C�3 .N,"B ��$ �1 y nA3. ~ 3�� &�C, 

 %45 ?5��� 0�E�, '�{  �C��2 �eJ .3 ."CK1.3 ^�2���5

�B.  �A� .3."+5 .3 ����� 3�K��� LA",�H ����M,  �� &�

 �"�R �� %��"FV 0�E�, 6���1 �� -��.� ' [Aq����.�,

#>� Q���� &."��� -) &."��� �A�C�I, 0��+� ��

.�45 .3 
���� pA�. (U"� -8  &"1vwxy  'vwxz 

%��2 .��G -�.�� 3.�,.  Q���� �� %��"FV %�R

�P�. �.�R �� -#>� &�)Ordinal(   �P�. ��v )^'"�, (

 �P�. "�� )
"FV (�A3�2 -13�"�C,�. � @A��B %#

 ��>+,).�B Q"= ' ^�2( %B�3�� U"� �1 .3 ��a '3 \

3�2��a b�G' 0",� �K+A� �� ���� "� �5 �A  '3 .3 "1

 �"�R E��"JH &��� &��� "IJH ��gJ"�, �� 3�� ��sC, U"�

�A3�2 63"�C��.  

N��#� ' �AEM� ^"MJ� .�e+, �� &.",H &"1 �� dO \

63�3 03�� U",�J 0�,�H \"1  &��� dJ"A.�' �AEM� �"�R

n�Cl, %��2 ^"MJ�. h'. �� "1."��� ��gJ"�, �FA"�, 

-+/, �'"�� NG��V .�3 )LSD(  m>� .3z  �R.3 ^"MJ�

�B .�dJ"A�.' ��<4C, ��E�  -�"A. ��,� �� 63"�C�� "�

 r�8 �"/��, ��gJ"�,|��� 5 &"1-�3"X� N,"  3.'H��

d��' �A3�2  b�+� *A��� \�.��� %���"G�+� ' -���

-<�CJq �A3�2 �P�"#, )Majidi et al., 2009( . .�e+, ��

6'�2 �t���5� &�+ "1\ �B�= �AEM� ��  �� 3.�' h'. �� &�

 -����G� ��R"� dA��", &"+P, ��R"� ."�/, 0��+� ��

�B 63"�C�� .�B�= .�3��J h�� N#, d��  
"�� �� &�

 ."�/,~{ � �� dO ' ��R"� �R.3Z dJ"A.�' �AEM� ��A

�A3�2 ���/� 6��sC, �+a. N��#� ' �AEM�  �� &.",H &"1

^�J u�$ .�E�� SAS  'SPSS ' 33�6  ?���� ' &��3�O

^�J u�$ �� U'��� ' "1.�3��J  .�E��Excel �A3�2 ^"MJ�.  
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�����  ��� ��  @��
 

��	 ������ ��!� ��"#�  FE301 5 
$��%� ��!� ��"# �����  DF302A  

A 
$��%� ��!� ��"# �����  DF302B B 

��!� ��"# ��&' *�+  KO303 C 
��!� ��"# ��-.%"+�  KH1-304A D 
��!� ��"# ��-.%"+/  KH1-304-B E 
��!� ��"# ��-.%"+0  KH2-305A F 
��!� ��"# 1	�.�2� 32�"&�  B306 G 
��!� ��"# ��-.%"+0  KH2-307 H 
��!� ��"# 1	�.�2� 32�"&4  B2-312 5I 

��	 ������ ��!� ��"#4  FE201A 55 
��	 ������ ��!� ��"#4  FE201B 5A 

$��%� ��!� ��"# �����  DF202A 5B 
$��%� ��!� ��"# �����  DF202B 5C 

��&' 1�5 1�6"7�� $8��%�  CJ208A 5D 
��&' 1�5 1�6"7�� $8��%�  CJ208B 5E 

��	 ������ ��!� ��"#�  FE209A 5F 
��	 ������ ��!� ��"#�  FE209B 5G 

� $8��%���&' 1�5 1�6"7�  CJ210 5H 
��!� ��"# 1	�.�2� 32�"&4  B212 AI 

��	 ������ ��!� ��"#4  FE401A A5 
��	 ������ ��!� ��"#4  FE401B AA 
��	 ������ ��!� ��"#4  FE401C AB 

$��%� ��!� ��"# �����  DF402A AC 
$��%� ��!� ��"# �����  DF402B AD 
$��%� ��!� ��"# �����  DF402C AE 

��!� ��"# ��&' *�+  KO403A AF 
��!� ��"# ��&' *�+  KO403B AG 

��&' 1�5 1�6"7�� $8��%�  CJ408 AH 
��!� ��"# 1	�.�2� 32�"&4  B412 BI 
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  نتايج و بحث 

 � ���� ���	
 	���
� � ������ ��������� 	����  

 ' b�+� *A��� �A3"�, ' -��R�� pA"CJ%Y�.' �AWO &

 .3 �"�Rt���Jq "1& � @A��B %#� 6�B -�"A�.� 
���

 U'�� .3 U"� '3 �1 &��� ��.E, .�B
  6�B 63�3 0"4J

�J�.  �. -/��' n�8 �"�R �95� &��� �����s� �+,�3

 ��� �"� b�+� 3��' �� -5"V �5 3�3 0"4Jt���Jq "1& 

 -�.�� 3.�,-, B"�� . 3�K��� %�R &��� �����s� �+,�3

 [4= �����U"� U'�  ����	  "�c�	�  D��,�C, .3 ^�2

 3�� ��sC,-, 0"4J �5 �95��V ' NG��V ��� �'"�� �13 

�A�  %�R �� L��c  �����-, B"�� . �����s� �+,�3 3��'

 0"4J �/�">, 3.�, �"�R �95� &��� D��'-, �13  �5

 �A� .3 n�Cl, f��1� &��� ]"lCJ�^.q ?�SO -, �J���

�B"� �+,3�� .+, �����s� �+,�3 U"9, 0��+� �� *�"

 &����G"� 3��/�  �gVSR� �5 %�� 0H �� -5"V-, J��� �

 �A� .3^.q ?�SO  ]"lCJ� �� %PFJt���Jq "1 ]��>, &

 "� -A"1 �CA.�' �/��� &���-13 �M+O 0���  ^��G� �'"�C,

�+5. -, 0"4J pA"CJ �� ^'3 U"� ����� 3�K��� �5 �13

-, �C4�� U'� U"� ����� 3�K��� �� *���,�B"�.  �A�

 �����s� �J'. 3�<��� LA�E��U"� .3 ^'3 -, �.  �� 0���

�4A. ?CF�� �/���  �J�2 �A� &� 0",� -83�3 %PFJ. 

 ?CF���4A. &�  �� &."�F� �� %PFJ 
����^�g� "1 

�A� �� ' 63�� &�C4�� �"��� �� o��J 0��� &�.�3  '.

K4= L+� �� %PFJ- N�#C,  ��-, B"� �(Mevlut & 

Celik, 2006) .Julier )1996 (' �MJ�A .3Kolliker et 

al. )2003 (�eVS, N�"G -K�CJq b�+� .�PB .3 �. &�

�J3��J h.�E2 n�Cl, �"�R &���.  

 -K�CJq b�+� *A��� �A3"�,) U'��
 ( 0H �� -5"V

 ����� 3�K��� ' �G"� 3��/� �"�R U'� U"� .3 �5 %��

 ���� .3 �B�= 3��/� ' �G"� 3��/� ^'3 U"� .3 ' [4=

�3�J3�� -K�CJq b�+� �95��V &�. . -K�CJq b�+� 3��'

 ��� �"�t���Jq "1 ?I, �"�R &��� 6kA' �� 6�AE2�� &

 0"4J-, �13  ��� &3"A� -K�CJq ��R"� �5t���Jq "1 

3.�3 3��' . dA�'�C1 3"MA� U"�CV� -K�CJq ��R"� �A�

NFJ .3 �"�  �/��� Ll��A�J ' 63�3 LA�E�� �. �/� &"1

�CA.�'  &"1 ������O-, B"�� .���l�  &"1%Y�.' �AWO &

 U'�� .3 E�J �"�R -,���
 %�� 6�B 63�3 0"4J  .

 0�E�, �A�C�5%Y�.' �AWO ' 0�B EP� �R.3 �"�R �� &

 0"4J �5 %B�3 �"XC=� -O�J"5 �>G-, �13  �A�

 %#� �C4�� �"�R��YZ� -, .��G ->�#, N,��� 3��2 .

 0�E�, �A�C4��%Y�.' �AWO �"�R &)L��  ���� �R.3 (

 ���� b"��.� ' -#>� Q���� �� %��"FV �� ����,

3��. %Y�.' �AWO �V .3 U"� '3 �1 .3 ����� 3�K��� &

 3�� @��C,) *���� ��z�   'y�  ' U'� U"� .3 �R.3

^'3.( %Y�.' 03�� �"�  &��� &�AWO -=�� �A�J �"�R

 -A�."$ Ll�h'. "1^"G.� 3"MA� &��� L+AE2 & *�"+, 

-, �B"�U'� ��B ��A� \ ' L+AE2 63�"� LA�E��  %����,

�,"J�� .3 %Y�.' 03�� �"� -VSR� &"1  �"�R &�AWO

 �eJ 3.�,-, B"�� .?��X� U"V �A� "�  ��+, -A"IJ &��2

 0�E�, 3.'H�� ��%Y�.' �AWO 7A�8 �� -R�X= &

r�8  -<�CJq &"1-, B"�� .Ashraf et al. )1987 ( "�

����� �J�2 ."Ia -�.�� &�  �5 �J3��J h.�E2

%Y�.' �AWO &.�B L+� @A��B %#� �i1"�2 �B. &

6.'3 ]"lCJ� ' 63�� �"� "CPFJ  �� N�#� LA�E�� &��� &�

 �+,3�� ?A�� �A��5 L+�-, B"�� . �MJ�A .3 pA"CJ

)Johnson et al., 1992 ( �5 %�� 0H �� -5"V %�R

 �� .�B @�#, [A .3 3�K���%Y�.' �AWO &���"� &

 �� %PFJ .�3.�=�� .�B ��j @�#,-, B"��.  

 ������� ����
������! �"   

 �"�R�X= ��gJ"�,t���Jq "1&  %#� 
����

^'3 ' U'� U"� .3 ��.E, .�B @A��B )U'��� w  'y (

 0"4J-, �13  ��� �5�J��J "1 &���  �"�R�X= �95�

 -�.�� 3.�, b�+� &3"A�3.�3 3��' . 
"�� �� 3�K���

[4= �����\ U'� U"� .3 t���Jq "1 6."�B &v \x  'w{ 

 ^'3 U"� .3 't���Jq "1& x \w{ \ vw ' v�  �95�V ��

�J3�� .�3.�=�� ����� ����� . ��gJ"�,t���Jq "1  �eJ ��

 �A�C�I, �� -KA 0��+� �� D��, �C, .3 �G"� 3��/�

3�K��� &�E��  -=�� �5 %�� 0H �� -5"Vt���Jq "1 

 6."�B ��eJv \� \v�  '�~ � L�� "� .3 �G"� .�E1 �

�M+O N�FJ"CO �95��V �� ^'3 U"� .3 D��,�C, -J�

-, ' �J3�� .�3.�=�� ]��>, ^"G.� �/��� &��� �+J���

�J�B L+AE2 . .3 -#>� Q���� �� -23��H 0�E�,

 �95� U"V �A� "� 3�� U'� U"� �� �C4�� ^'3 U"�

t���Jq "1  �eJ �� �A� ��� �="Bw  "�z �+CB�3 .��G .

� &."���.3 -#>� Q��� 78"+, �� &."�F�\  �/���

 %45
���� -, 3'�#, �. � �+5 ��5 &.�8 "̀����  ��
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 %���5 ' %��5 �� ' 63�5 63��H �. ��.E, ^'3 ��a

-, �����  �1"5)Majidi & Arzani, 2004 .( �A� pA"CJ

� .3 -�.��Z �A"O D,��� &'. �� �gA3 �"/�">, ��A


���� .�45 @�#, .3.�B��j &"1(Majidi & 

Arzani, 2004; Majidi & Arzani, 2009)  0H �� -5"V

-, �eJ �� �5 %��  &."��� �A� &��� N,"5 %,'"�, ��.

 .3^.q ?�SO 6�I� ' 3.��J 3��' �J�2 �A� -�1�  �� &��2

 �gA3h'. "1%�� &.'�� b�+� 3"MA� &.  

�#�$ ��%&���  

 ��� �"I�"4� 03��J �RS= .�e+, ��t���Jq "1  ��


"�� �B�= �AEM� �� -�.�� 3.�, �"�R�X= ���5  &�

�A3�2 63"�C�� . NKB� 6'�2 .�3��J  &�+���  t���Jq

 %#� 6�B -�"A�.� -����+� �"�R�X= 
"�� �� 
����

 0"4J �. ��.E, .�B @A��B-, �13 . .3 dJ"A.�' �AEM�

 -����G� ��R"� N#,�/�	  %FJ�����  .3 �. t���Jq

��  �EM, 6'�2��P8 �+��J &�A" . ."eCJ� �5 �J�gJ"�1

-,  �� [A �1 �K+A� �� ���� "� \3'.t���Jq "1 3.�, &

 �42�23 -�#, 63�� [A �� -�.��)b�+C, �/,"� (

6�B L+AE2  &�+P1'�2 6�#J ��� -�5 -��">� \�J�

 -A"����s� �"4+, ' -K�CJq NR��� 
"����63�� "1 &

 U"V �A� "� %B��J 3��' ���'�.�8 ��  -=�� &3.�,

Jqt��� "1�A� .3 Q�C4, �"4+, &�.�3 & 6'�2  &"1

�+C��2 .��G [A3EJ.  

Roldan-Ruiz et al. )2000(  �5 &3.��, .3 �J��C/,

 ��� -K�CJq b�+� ' -FJ"MC,"J�J��J "1 -�.�� 3.�, &

 ' -A"����s� b�+� ��� 7�">� ^�� U"�CV� \�B"� 3"A�

%�� �C4�� -K�CJq b�+� . �"�R ��gJ"�, �FA"�,  

 &���6'�2 "1) U'��� ( 0"4J-, �13  �5 U'� 6'�2 �5�   

 t���Jq) 6."�B� \�  '�� ( �eJ �� \3�3 &"� 3�= .3 �.

 "1 6'�2 �gA3 �� %PFJ �"�R �gA3 ' ����� 3�K���

����& -+/, .�3& 3�3 0"4J �. . 3��/� ^'3 6'�2 .3
 

 t���Jq) 6."�B��  '�� (�5 �+C��2 .��G "I+�  �eJ ��

6."I� �B. %�R -+/, &���� ^�� 6'�2 �� %PFJ  .�3

�J3�3 0"4J.  �A"�t���Jq "1 �+C��2 .��G ^�� 6'�2 .3.  

6'�2 pA"CJ &�+� t���Jq "1 �B�= �AEM� 
"�� ��  &�

 6���J� �"�R�X= ���5 &"+P, �� �5 %�� 0H �� -5"V

 �� -=�� ��� 6�B &��2t���Jq "1  &3"A� -K�CJq ��R"�

 3.�3 3��'.�8 ��� �A� �5 & �"�S8-, J��� .3 �. ", �

 �A��.'3 -A"�"+Bt���Jq "1  &��� ���'� �A���' 0��+� ��

-GS� �13 &."A "1 .t���Jq "1&���� �� U'� 6'�2 & 

 �� -��F#, �eJ �"�R�X= �A"� ' ����� N�FJ"CO

' �J3�� .�3.�=�� .�B @�#, %#� 6�B -�"A�.� 

-,  0��+� �� �+J���t���Jq "1"�, &^' � &��� �� � &��2."5

�,"J�� .3 �J3�2 -��/, &�/� &"1. �̀�R�  �AEM� .3

�C�S5\ t���Jq "1[A N=�3 �5 -A  .��G 6'�2�A� "A 6'�2

-,�� &�C4�� -K�CJq %���G �J��2 �J.�3 �gA�KA.                                 
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$��%� 32D.�2� 1EF  

//0/ H0/I  JK/0I L/IL�M/M J/HN OPQ �F�� ��	 

I/RJ NR//R I//R0 L/HK�I// H//I ��2S ��T& �F�� 

H/0L 0N/H NR//R MM�I/L/ K/HH  �;".�� �U�)�8�28.�Q( 

N/IN /0/0 R0/HH L�R/N K// V�Q �!UQ W�2EQ $& 12Q�-X/ 

J/RN IM/00 0K/RR LMK�L0 H/JI  V�Q Y&�� �8� �� $��Q �%�Z#/ 

J/R0 NK//0 MJ/0K J�R/L N/R � $5�� V�Q ����& �	/ 

//R0 IM/00 MR/RH HNIN�KNI M//RKJ V�Q [�+ $�"�= ��B��=/ )Y&���8� �� *�S( 

L/HI RR//I NK/00 /HKN�LM N/MMN  V�Q Y&�� �8� �� $��Q �%�Z#0 

N/HN NI//J /I/R0 R/K�/ I/0  V�Q $#"& �� $	"+ �%�Z#0 

N/MR  RN/L R///L JJ�R0 J/IH V�Q $#"& ?�E#�%0 )8.�Q�8�2( 

L/LN LK/R R//0J J�/ //M  V�Q ����& �	� $5��0 

N/H0 RN//H /R/LL /0N/M�/NRM HJHR V�Q [�+ $�"�= ��B��=0  )Y&���8� �� *�S( 

K/RK I0/M /0//R J/R�L/L J/H  V�Q �O2\�; �	� $5��0 

N/MK 0N/L RI//H R/R�R/0 N/H V�Q �!UQ W�2EQ $& 12Q�-X0 
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pA"CJ  ��"��+a ?ia .3(Perennial ryegrass)   

-, 0"4J �5 �13�1 �� ���� t���Jq [A L+AE2   

 �C�S5)�C�S5�A� "A ( ����M,�A� [A N�K4� &���

 *�"+, \�A���' �� b�+C,' 63�� �CA.�' -P�5��   

Syn1  'Syn2 dA�'�C1 �A���' �A� �� NR"V   

&�C4��   .3 �FA"�,   "�'.3 �� ��1 �5 -+A���' [A 0

�3 \�J3�� 6�B ]"lCJ� �C�S5 3.(Kolliker et al., 

2005) .  

 0"4J ��"V 7��#� pA"CJ-, �13  b�+� "I+� �J �5

 ��� &3"A� -<�CJqt���Jq "1  3��' �K�� \3.�3 3��'

 -=�� ��� �eVS, N�"G -K�CJq ��R"�t���Jq "1 �� �5 

 �J3�� 6�B L+AE2 �"= %�/�� [A) U"9, 0��+� ��

B t���Jq 6."�w{  '�~( b�+� �� ���� ^'E� �� -5"V \

%�� -1"�2 �J�2 �A� D,��� .3 L+AE2 &��� 0'.3 . �A�

 6"�2 �A� .3 -+42�23 &�"� 0�E�, �� ���� "� 3�KA'.

�����%�� ��F�� N�"G -/��, ' &�.  

  

 3�!4B6  L
�0�MN O�P$
�� �Q�
R�"�#�$% 
�3�	 3
* 
� ��
S� 
�� =�	�� ?># ,�-*	 � 

�=��B� [�+ $�"�=  

)*�S/Y&���8�( 

��B��= �# $�"�=  

)*�S/Y&���8�( 
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 12Q�-X

W�2EQ $& 

�;".�� �U�  
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�F��  

 ��2S ��T& 

�F��  

 ��	 OPQ 

����	  

]2#".C  

M/0RRM /N/0J IL/M I0/H0 K/0 /I/R/ LL/L IL/LH  / 

M//RLN MNMH K/H MK/JJ 0R/0 0//HI MM/0/ HI/HK 0 

R//R0M MNHK IH/H I0//00 HL// NI/HH R//I KL/LK L 

0//MLK MHJ/ NR/R I0/IK RI// RM/H/ /M/0J /L/HR H 

0/NN KL0N HR/H /N0 0J// NL/HH KK//L II/LH R 

R/0/0/ KHNR IH/R R//0I JH// /J/HR 00//I NL/HH M 

J//I/N MIIJ 0J/R M//0I KI// RH/HM //// HL/H/ I 

J/0HHR JMJ/ MH/M 0K//N0 RM// 0J/HK MM/M RL/L0 K 

/J0J IHHL MR/R L0//NK JI/N 0//HH HJ/I 0L/HJ J 

///RRH M/RI NH/R MH L/// JR/HL R/0 0I/HL /N 

H//0I/ RNLI HL/H 0K/LI /L/0 0K/HH KK//L 0I/LM // 

H//HHN RINI I/H I0/M0 HI// HJ/HR RR//R RI/H0 /0 

///MRJ MRIL NL/R 0K//N/ HH// NJ/HM LL//L /I/H0 /L 

L//N0L HNRH /H/H L0//NN 00// NI/HL JJ//H 0L/0J /H 

H//KMN ILI/ R//R L0 RL// H0/HK MM/// HH /R 

/MHJ MRLL NM/R I0/IK J/// HI/HI HH//H 0L/LJ /M 

0//HML RIJI K0/H /NN M0// NJ/HR MM//M LI/HH /I 

L//NNK LJJR NR/H M/IL M0// 0R/H/ HR II/HI /K 

///LH0 RL/I I/H /0/IL I/// MJ/HI HJ/L0 0L/HM /J 

L//LMM RH/L R0/H H///N HM// 0I/HL /M/LH M/HM 0N 

R//L/M R0/M RL/H IM/JL R/// /M/H/ HN RI/HJ 0/ 

M////K HHL0 0I/H 0//NI NI/0 IR/HH MM//M LI/HI 00 

///0NH HII/ HH/H IM//H/ NL// KJ/LI HH//J //LK 0L 

H//0LK HJNI LR/H IM//LI K/// LL/LI JJ/0H NI/L/ 0H 

L//NKM HLNH 0R/H KK//LH MR// MH/HN KL/0R JI/HJ 0R 

I//RK/ M0MI JJ/H J0//LL IJ// JI/HL LL//L KI/HK 0M 

///L0L R0HL M/H /NR MI// H0 RM/0N KI/LK 0I 

I//R/R MNNR J/H JM/MK H0/0 //HM HJ/00 RI/0J 0K 

L/JNI LRJR KI/L /0N L/0 KL/H0 KK//K ML/LL 0J 

I/L/JK /0MIL RI/I MH IK/0 0L/RI LL/L LL/LN LN 

H/JK0  /0LN  MN//  MN  IN/N  M0/J  MM///  MN//M  LSD )R(%  
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)Y&���8� ��( 
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]2#".C  

0/H HR/H RRN/ /NJJ0 JH/R L/K0 MK/H L//0H/  / 

L/H IH/H LKHN KMJL J/H IJ/II JR/0 J/IRI 0 

/I/H NM/R HRRR KNHK L//R NI/MK LL/H I/H/N L 

HK/H JM/H LJLM KJMN NL/R /0/II HK/0 M/J H 

RI/H I//H HK0/ INNK JR/L J0/MM 00/L L/L0R R 

/R/H LR/R LL/0 IRML /I/H JR/MR KM/0 MN/ M 

//H KI/H LHKL IJ0K HH/H 0/MI JR/0 H/MJK I 

I//L /J/R MMMH //RRI HI/M NK/K/ RM/H H/RLH K 

R//H /K/H HJIM /NRRR NH/M RJ/KN J/0 //HN J 

I//L /R/R M/N/ /HN0/ KI/M KL/KL ML/0 R/KNK /N 

JI/L /J/R RRL/ /0KNN NJ/M KR/II MM/0 0/IMI // 

MM/L NM/R R/RI /NJN/ 0H/M J//I/ NL/H IJJ /0 

L J//H MJMN /RHM/ M//I NH/IJ L0/0 K/MHL /L 
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MJ/L LL/R MJJ0 JILM 0//I RI/KN HI/L /N/R /M 

HJ/L /L/R HHLI /NIH/ NL/M 0L/IR /H/0 H/RNI /I 

NJ/H /M/R RLHJ /NMJJ /H/M NM/II 0 K//HL /K 

L//H RL/H LM0H IJ0K IJ/H JL/K/ JR// LMJ /J 
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JI/L L//R HJKI //KKK MK/M KJ/K0 ///0 R/RLH 0/ 

0H/H LL/R HKHL //RNJ LJ/M IJ/IH KH// 0/L0I 00 

M0/L HM/H L/IL I/IL JI/L H0/II 0R/0 R/R0H 0L 

NH/H JM/H MIMK KJLM K0/M JM/IJ /H/0 L/0HJ 0H 

///H 0H/H HRLJ //NNK JM/R KI/IH JI// MLJ 0R 

LI/H K/H RLHH /0I0R 0H/I I/MR LJ/0 R/IR/ 0M 

JR/L KJ/L HK/M /NR0N RJ/I /L/MR N0/0 /NNN 0I 

JK/L I/H HMJM /N0NN NJ/M RK/M/ L/0 MNL 0K 

R//L K/H HM/M /NNKK H0/I //IN 0H/0 H/IKI 0J 

RI/H JM/L MK0H //JJ0 NL/I M/IH I//0 L/INR LN 

NH//  IM/N  00MK HNMK  KN/0 /J IM// HLR  LSD )R(% 
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