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 =" �>7R�� 8,�� �


���B5��� m!/ ;�*�+� �% '!,-5!� �����>7´&˚_� ��´�˚_� 
���B5��� ��� (´�˚�e ��´_˚�e 

3���5'�7 �� - ab� 15 k�R� 5 .A�5  V�% '-(��� V�5  -�_``  ����``  �	 \���]�� J �% r�!�� ���

�_� 
����� A��<� ( ����  - !�Bp�p �  ��6$
 \:b�� 'n���	 J(  Z��5 �% .�7�%\.]�b�- !� 


� c!/�� ( -�� O���5 �5 5-�!�� A>� .�7�%
 7�=4��  - w�$� ��� ]��7 - !�B
  m��7 (

%�g
 � .A�5�7 r�!�� �58� -(�� w&_% 7 \, A�5�:b�� =�5�� w \_%  �	 �h,5�� (p`%  .A�5

\�!)��$ ) 1��� J5  =��7 ��� V�5 
�d5 
�P -�2�( ZS
 t��  5��� A�" �6�!� ��5 �% 

7���5 (1�����%  5-���
 
��7�%  (z����$ J5  J5  =��7 �	 '��� 
�4���  J5  1���– 

��5��
 x!�% 1��� 
��7�%% .���2�*�P5 -!P \% J5  5  �d - V� q�
 ( �$-HK% � 5  ab�
-

 ( ���7!"���<75 �$�  \:b��'�4�� ���]15 ,�R� (8� A���<75 �$� \%�*���-�B   - y(�.� (

5� �5��
��7�% %)
 3������.(  

 J(  J(  J(  J( \�!��\�!��\�!��\�!�� 5-�% 5-�% 5-�% 5-�%����        

/
 m���$� �FGF  ���FG9 -5�.� �`  ;S" �$  - ( ;S"� AP - �\% !/ B-�*�
  \:b��  -

\.]�b�- !� ��55 \% \�!� �% .�7 c�+� \6�%���2��]�g V�8�$ ( A��<
 �!�,5� !6�5  - �$8� U�� V

�
�7�% \�!�� 5-�%�   15�  8�\2 U�� \% �$�` ����
��� ( \�d�B�% HD 
���� AP - \�� 15 ��� 3���5

AB�) )Bruns, 1995; Bakker et al.,2000; Ciu and Mu, 2016). \2�  ab� 15 f�P \�<7 �$

7\2�  O�<�� �$ 15 ( '� �5 -5�.��  ��� f!�  \2� (Huang et al., 2014)  v�  k!� Z��5 �%

�b�
d!*P ( =67 �n!]!B !� ;��6
  �% (c�.2�5 ( \P�7 �(�%) '-�� =��7�  ����$ A+
 

 \P�7(-\~)�%5� ����� O^����
 '�) ((  5- ... ���7 5��(Nara et al., 2003; Ishida 

etal.,2007; Agere 1987-2012; Petersonet al., 2004) =67)�.(  
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  و همكاران,
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 =67 =67 =67 =67���� � � � �     =4�� =4�� =4�� =4��\.]�b�- !�\.]�b�- !�\.]�b�- !�\.]�b�- !�     '!�� ( '!�� ( '!�� ( '!�� (\�!��\�!��\�!��\�!�� 5-�% 5-�% 5-�% 5-�%����      f!� (  f!� (  f!� (  f!� (����\2\2\2\2�$�$�$�$        

        

 [5�+��5 [5�+��5 [5�+��5 [5�+��5DNA        

5�%� - [5�+��5��55� AB�% 15�$� )�$�
 ���1 J(  15
 )��p� ( 
�����	 (�5 �6�$ ( )Aghajani 

et al., 2019A (1 ��7 \%�-�) =�� ��� .� 
]!�� ' 5!�- w��+� =�\% !^��  [5�+��5DNA  r�!�

 c!��(���� �( - \2�  f!� AB�% ������� 
��� \% j�� .AB�) ; !d 0��� �n(���� �% ����]

\�!�� 15 ���$  5�:� �$eD`  �B�% ���](����CTAB ] �`` 
��� j���  Y!��` 
���  Y!�EDTA 

 (&/� 15 
��� �1( ( O��� �����  Y!� CTAB �d - (- pH= 8)([  .�7 '-(8B5\% !^��  yI�

V����(�"
�" �$�" ( �$�� �,��
m!�B
� \, '��) \2�  ��$'����1 N�,5( 15 ���5!�
�" �5 15��

���, A.���� � (-��
�" 3�)
 (���" =�](����) VPVP �d - (- (�` ��](�6���% ��� m!���5!�"�,��

 8�� ( �d - (-_ ��](���� 1�����(�" 15 �K )�` ���
3�) � �%��
]� 15 j" ( �7 '-(8B5 \�!�� �$ \% (��

V% 3���  - j6� ( ���- �% � ��e_ � ;�� \% Z!�<�� \� -� 5�>4� A��� O�  j�� .���7

O$O�� \]!])=�]5 =��5(8�5 :3�B(��� m!��� �$v:v� :�& �7 \B�#5 (( \]!]�$ \%�5 	
  ;�� \%�  \:��-
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\%^�� ! !��� ��7 x!�+�� ;��	�$ �� ( \� 5 .���7�\]!] V ;�� \% �$�_ �����  - \:��-�R� �% n!

 A�����``` ����� \:��-  -  (-�R� ( ���7 n!�>� -�A  �(�� \, 
�Y�% \�YDNA 
� \% �7�%

c!�  .��-�) =:��� ���� c!��(�6�� 
$-DNA  �-!�� \B�#5 �%�/`  -�� m!��"(�"(8�5 O��

��L\]!] 35 	 �-�, \� ( �� \���� V� ( �$�>� -�A  �%  8��B  - A��� (- =�5�� ;�� \% � 5�>4�

��-� �& � R������ j�� .AB�) ; !d Z!�<�� \� -�\�!�� n! ;�� \% �$�&  A��� �% \:��-

��```  ���-  - \:��-  -  (-& .AB�) 3���5 Z!�<�� \� - 0���  ( �7 \�+�   (- 
�( DNA 

-�, c!�  �-(8B5 �% '_``  m!���5 15 ���](�6���` R������ =�� .�7 '-5- !2�<7 -�� �d -� n!

�5-���  ;�� \%�  A��� �% ( \:��-�````  ( �7 \�+�   (- 
�(  m!���5 .AB�) 3���5 \:��-  -  (-

c!��(�6�� �$\% !/  �(  \�( 5(m����-Ig�,�  c!�  �� ���B�)  5��DNA  �2P 5!$ ; (���  -

�) j�� .--_`  c!�  \% =����5 '8��!�- c	 ���](����DNA  �� �!B m!��� \% .�7 \B�#5

 ���](�6�� RNase)�` ���
3�) � �%��
]� ;�� \% ( �7 \B�#5 (���_ �-� ���-  - \:�&  \� -

<���-�) � 5�>4� Z!�c!��(�6��.� �$��w7  �� ���7 � 5�>4� m�~+�  -DNA  =� c	  - �S��,

� ( --�) ���-  - j��`� .��-�) � 5�>4� Z!�<�� \� -  

 

�" '����1 N�,5(
�" '����1 N�,5(
�" '����1 N�,5(
�" '����1 N�,5() 15��) 15��) 15��) 15��PCR((((        

 ��h��DNA  m-�.� 
���  -�_ N��5( x!�+� 15 ���](���� PCR )PCR master mix( =��7 

��  '8��!�- c	 ���](�6���  �B�% ���](�6��PCR�`  
�^�ge/`  �(�� m!��� ���](����_`  
���

m!�2MgCl &/` �6�� m!��� 15 ���](�` m!� 
���dNTPs  �(�� _/�  ���$ 15 m!� 
���

15dNTP _/` O�8�	 ��5( t�" �(�� m!��� ���](�6�� Smart Taq DNA polymerase � 

 �(�� m!��� 15 ���](�6���` �)1�g	 15 m!� !6�"ITS1F �  �(�� m!��� 15 ���](�6���` !6�" m!�

�)1�g	 15 ITS4B �� ITS4  (_/� � �(�� m!��� ���](�6�DNA AB�) ; !d w]�� )White et al., 

1990; Gardes and Bruns, 1993\��� .(  -5!�\%\�B  �,  x!�+�  -PCR  \�>� �n���� A��7 15

.���7 

 N��5( �5�% 
� 5�� \����%PCR \%; !d 
����:� 
4�7��5( \���� )Initial denaturation ( \%

��-  - \:��- t�" ;��� G�  \� -Z!�<�� 
4�7��5( \���� �(\P�L ��) )Denaturation ( \%

 ;��FD ��-  - \���{� G9 m�*�5 \���� Z!�<�� \� - )Annealing ( ;�� \%FD ��-  - \���{� 

�� ��<) \���� Z!�<�� \� -) JExtension (��-  - \:��- �� ;�� \%� KC  Z!�<�� \� -

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

25
-0

6-
06

 ]
 

                             6 / 16

http://pec.gonbad.ac.ir/article-1-444-en.html


 

 ����  �����	
  و همكاران,

 

١٠٧ 

 

)F� 
��>� J��<) \���� ( (\P�L )Final extension (��-  - \:��- '- ;�� \%� KC  \� -

-!% Z!�<�� )Gardes and Bruns 1993( . m!*�� '�$�2� �5�% N�,5( 3���5 15 j"h6��'�7� 

PCR  1 �)	 mn  - 1 !B(���]5_/�  ;Y!*�� .AB�) 3���5 �d -h6��'�7�PCR  \% 
]5!� V��.� �5�%

]5!�.���7 m�� 5 A<�1!"�6� A,�7
�$� \%A�-'��	 � �%
'�7  �% (3�� 58B5 Bio Edit  \+<�

)v7.1.9()http://www.mbio.ncsu.edu/bioedit/bioedit.html (5�Sd ���7 j�� .'-�R��5�%  15

!��<� \����%� ]5!� �% A�S%
�$� P��'�'�7 '-5- ���%  -�$� �n
 �:���	 .���7 \<�$
�  \,

%���2�-�) �+2� ���75- 5  A$��7 V����5 .���
 \�!)5� 5�� \%�\�$
� ]5!� A$��7 \, �7 '-5-
 

%� ��2�(�<� �� p� ���75- �d - (Horton et al., 2013) 5�%� ���5
 A$��7 j���$� p��p` 

�	 ( �d -�$
�  15 ���, A$��7 \,p` 5!��P ��  - ���75- �d -��� '-����7 '�(Huang et al., 

2014) . . . .]5!�
�$� \%A�-'��	 5  -�'-5- ���%  - \.]�b� V�$� �n
 ��- ' ��7 ( A�{�%�
 �	�$   -

 m(��� '�7�,� A�5.  

  

����������������tttt        

����� �% 15 �#�� N$(}" t
 ���   f!�� J5  ���P - \2� �%
'�7 =4��  -�$� '�4��  ����5

  !i� �5 ��1��FD 5 	� \L ��
 �!�,5� !6�j�� \% U�.�� 8�$�Cortinarius, Russula, 

Lactarius, Inocybe  وHebeloma    - 5 �\2�$� 5�) V� m(��) -!�� �+2� ��$��%  - .(� V

M ���$� ����7
�'�7�!�,5 j�� � !6�8 Cortinarius %���2��5(5�B V
  \:b��  - 5 \.]�b�- !� 

 .A75-�~�$� V�C ,5 M �� \�!)�!�� !6�=��7 8 Russula chloroidesCortinarius 

trivialisRussulabrevipesRussula fagineaRussula integriformisCortinarius 

rigens،Cortinarius alpinusCortinarius collinitusLactarius hepaticus Lactarius 

chrysorrheus Cortinarius alboaggregatus  (Hebeloma bulbiferum 5�%� ](5� 15  �% V

5�\�!).���7 J 58) �5��$
� 5�% \,� 5��� �5��'-!% ���5  m(��  - ' ��� A�S� �%�  .���7 �+2�

�~�$���� V�����7 t
�  15 ���, \, -5- ��2��D '-5!��P 15 �d - Cortinariaceae  \, ���<$

 ( A�5 '-!% 
�5(5�B V���2�%Inocybaceae  �%� ��, �d -���5(5�B V
 .A�5 \�75- 5   
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 m(�� m(�� m(�� m(������ � � � �    M ��M ��M ��M ���$�$�$�$����    �!�,5�!�,5�!�,5�!�,5���� !6 !6 !6 !6���� 8 8 8 8����7����7����7����7
�
�
�
�'�7'�7'�7'�7    15151515    J5  ���P -J5  ���P -J5  ���P -J5  ���P -        

 ' ��7

;S"  

8� !6��!�,5 M �� \�5 	 

 
 �n 
����- �,

���% 

U%�b� 

(%) 

�  Russula chloroides (Krombh.) Bres (1900) * KU237246.1 100% 

�  Cortinarius trivialis J.E. Lange (1940) * KX034107 99% 

�  Cortinarius sp.  KX243305 96% 

&  Russula delica Fr.,(1838) * KX263000 99% 

_  Russulaceae 
 

KX395724 89% 

e  Cortinariaceae KX148082 83% 

�  Cortinarius sp.  KX395716 91% 

�  Russula delica Fr. (1838) * KX263001 99% 

p  Russula brevipes Peck (1890) * KX263002 99% 

�`  Russula faginea Romagn (1967) * KX101232 99% 

��  Cortinariaceae KX395717 87% 

��  Russula chloroides (Krombh.) Bres (1900) * KX263003 99% 

��  Russula integriformis Sarnari (1994) * KX263004 98% 

�&  Cortinarius sp.  MG595231 90% 

�_  Cortinarius rigens (Pers.) Fr. (1838) * KX263005 99% 

�e  Cortinarius alpinus Boud (1895) * KX263006 99% 

��  Cortinarius collinitus (Sowerby) Fr. (1838) * KX263007 98% 

��  Russula sp.  KX263008 97% 

�p  Cortinarius sp.  KX395718 95% 

�`  Cortinarius sp.  KX395719 97% 

��  Cortinarius sp.  KX395720 93% 

��  Inocybe adaequata (Britzelm.) Sacc (1887) KX263009 99% 

��  Lactarius hepaticus Plowr (1905) * KX263010 99% 

�&  Lactarius chrysorrheus Fr.(1838) * KX266252 100% 

�_  Lactarius subdulcis (Pers.) Gray (1821) KX395722 100% 
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) m(�� \�5-5) m(�� \�5-5) m(�� \�5-5) m(�� \�5-5����((((        

 ' ��7

;S"  

8� !6��!�,5 M �� \�5 	 

 

 �n 
����- �,

���% 

U%�b� 

(%) 

�e  Lactarius sp. KX395721 92% 

��  Cortinarius sp.  KX395723 97% 

��  Inocybe sp.  KX423958 91% 

�p  Cortinarius alboaggregatus Soop (2005) * KX266253 100% 

�`  Hebeloma bulbiferum Maire (1937) * KX266254 98% 

        

 ( s�% ( s�% ( s�% ( s�%������������\�\�\�\�))))������������        

5  -� -5�.� \.]�b� V�� j�� \% U�.�� \�!)�$ �Cortinarius Russula Lactarius Inocybe 

 (Hebeloma j�� .���7 �+2� \�!) ( j�� ab�  -Cortinarius ( Russula  -5�.� �%�  \�!)

 (�	15�.% j�� Lactarius  �%F - \�!)5 5� %���2�\�!) k!�� V5� ( ��-!% j���$ �Inocybe  (

Hebeloma  �%��\�!) ���,�\�!) k!�� V5�  .��-!% 5 5- 5  \.]�b�  -3���5\�B�) ( � M ���$� 

�!�,5� !6�=4��  - J5  ���P - 8�$� ��1!� j�� ���Cortinarius  (Russula \% �5!���6
  15

�5(5�B���V j���$� M ��$�� �!�,5� !6�����7 8
� -�)��(Dickie et al., 2009) . \.]�b�  -

-��4� �  -�1!� \, �7 �+2� ���%!�� J5  AP - 
(Nothofagus) %�� �$ 15 N�- ��%8��4� 

M �� k!���$� �!�,5� !6� =��7 8HebelomaCortinariusInocybeLaccariaClavulina ( 

Lactarius 5�% (� -�J5  j�� �4 )Fagus( M ���$� �!�,5� !6�8 Boletus Amanita  (

Laccaria ��-!% 5 5- 5  )Orlovich and Cairney, 2004( .
�, (5 �5 �6�$ ( )Urclay et al., 2017( 

-5�) m!/  -���R� 5 ��
 =4��  -�$� [�, A7�, A�- )Pinus elliottii(  \.]�b� \%M ���$� 

�!�,5� !6�5 \% ( ���P5-�" 8��� V��  \�� ;���R� 5  - \, ���GDD �HDD  (CCDD �!�,5 M ��� !6� 8

Suillus granulatus �" ;���R� 5  - (��V�!�,5 M �� ��� !6� 8Rhizopogon pseudoroseolus ( 

Thelephora terrestris  .���75- N�,5�"0�5( -   !i�M ���$�(1  - 8� !6��!�,5 ��$�  
��R� 5

 �5�% 5  r�5�7 l��+�[�, O$5�B �$�
��,.  \.]�b�  -3���5\�B�) 5�%� ����7
� M ���$� 

�!�,5� !6�% \, �7 �+2� J5  ���P - 8�5 ��2�M �� V1�% \P�7 \% U�.�� �$����!� ( ��!6

'-5!��P�$ �Cortinariaceae ( Tricholomataceae ��-!%�$ !�,�B .� ) V���� =*B k!� '���� A

�6� ( =4���� J (�" �(  �% =4�� M ���$� �!�,5� !6� 8{|�� 5I)� ��� ;�.]�b� U�/ ( ���<$
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P�%
 M �� 15�$� �!�,5� !6�� 8
\�!) �% ���5!��$� %!�� J5  l��+� 
Nothofagus 8�$� A<

% .��!7���2��5(5�B V
 �" =*B  -�� \% x!%�� 8Cortinarius sp.1 ( Tricholomataceae   - ( -!%

 �>% =*BCortinariussp. 6 ( Cortinarius sp. 2 A��$-!%�~�$ .�5  - V�\.]�b� V j���$ �

Cortinarius Russula Lactarius InocybeHebeloma Clavulina  \, ���7 
�����7 ...(

 �%����t - 5- 
�5!+�$ �#�� \.]�b� )Fernández et al., 2015( .=4��  - =%�:�  - \]��.� ��$

V���5n 	 ���!)���" ��g� \�!)5� � �%� =4�� z J5 Nothofagus dombeyi  (

Nothofaguspumilio  -!% x��� 5  -� !d -
\, 1�A<'-!� 35��5�$� $- �%
  �% M ��

j6�=�.]5�$� %�� ( =*B k!� V��~�$ .-!% x��� 5  - =4�� z� V\�!) ���g5�  (1�A<'-!� 

35��5�$� $- �%
 � �%�4�<��$ J �% �58
 h�k�R� 5 �% ( A� �� - ab� 15 4�<��$
 R��
 A�5 \�75- 

)Nouhra et al., 2012(.  

����5 t�% -5- ��2� N$(}" V���2��5(5�B V
 '-5!��P \% x!%�� Cortinariaceae  (Russulaceae 

A�5 '-!%M �� \.]�b�  - .�$� ��"!6�(�6
 '-!�  -�$� M �� �5 ��1�� =4��  - J5 �$� '-5!��P 
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