
���� �� � 	
��
����� � ����� ������ ��� /  �����  /  !��"# $�%& /'()'  

  

���  

 

  
 

�%
*�  ��+, ��-�� �� ./ ��012� ����)Pyrus communis L. (�� ! �51�� ��  

 �6#��7, ./gus  
 

 

�1#  ! ��'8 ��� �9:; �:<�=*8 �*��	:� 	
";(8 �%"> 	"��'� �2���< �2�?�5@A $B�� =   

  

)���	�
 �	�
� :��/��/���� � ���	�� �	��: �/��/����(  

  
 

>C
!	  
   D�� �� ! �51�� !�������E          F+G� �2��H !��  . �< !�
�< I"J K�� �1L2��
 M
12/ ��	%*�     ���2�� IB� 8!�
� .�1?�      �
	N%"�	E �� �NE

<	% .P
0�
 IB� ���A� �� ��Q%�8�%
*�  � R���� ����� � ����S �T�   �� ! �51N�� �N� ./ ��012� �Agrobacterium tumefacience   $N-� �  �N� 
 K�
��� ��+,)Bartlett (��E � +B  KB)Harrow Delight ( �� .�1��� I
"E � 8   �� ! �51N�� �N� �:2�A �2��A $1LB�� � �,�� �2�"27B� �  

   �B�� ��B�1<����,�EHA101     �B�
�  R-�2 ����  pBI121  ./ R��#   ��EnptII   � gus U
0�
 	2	# . � R����S  �T�     KNVB���
 .�E�
, �B����� �
    ./ K
��@� �gus       ����� �@��W� IB� �  �< #	2	         ��N"

 �  �N� U
N0�
 �  ! �51N��  ��� ��1<�� KQ�� R��# OD600 )=/X � Y/X(  KNQ�� 8
 .�6%B���1��)µmol 'XX �  µmol=ZX( M
2����& 8F-68) �5G � X=/X (%$E .��� �	� � �19<)=\ 8]= � '=X K��N�  ( �� 	N2 .  ^B�N12

��+, $-� �<  �  .�92  K�
��� ./ .�
� � �B����� �Q2 ��gus P�����E $-� �� �
 K�� KB+B .$E     IB76B�NA �:2�NA �2��A �2�"27B� I
%>
	# �1?�%# �,�� �2�"27B� ���� �:��%�. �%
*� ^B�12  �N2�"27B� �  �E �  �<  �  .�92 _B���� IB� �  �����  ��� R���� ����8  �� ! �51N�� 
     ��< _B�7�� `��� ��1<�� �1"< KQ���   �� ./ ��012� �B �# .  �6B  ��� ��8    �� ! �51�� =ZX   �� .�6%B���1�� �����a
�      ./ ��N012� �� 	2��

       	#�� �1#�  �1:b� �T� �2�"27B� �  �E �� .  �%
*� IB� �  ����8       _%<�� ! �� MB .��%� �� M
2����& ��c;  � �,S  	# �1?�%# �T .    �	N� I
� � 

.��� $E ��E�19<8 !�
�<    ��"

 IB�
)=\ K��� (     � ./ ��012� .�7
� IB�19
�    �  .�92 �. 
 Bd         �N� �N1VB���
 .�E�
, ��2/ �� ./ ��012� 	
   ��
N��
  ����N� �"
# .����GUS  !�N
�2� _%N<�� 8  ���N"
�& ��)PCR ( $NE �   �Na� I
N%>   �NW02 ���eN, ��)Dot Blot ( �Na� �   .� �N� ���eN,  

)Southern Blot (	# ���2�.  
  

  
!/�� �E�  f�
	� : �	%*���B����� 8M
12/  8KVB���
 .�E�
,  

  
  

�. ��   ������ !"#
$  %�&'��( )��% *   !"#
 + ,'�# � � ����-�.�&/�$ 0�+�!( $ 1,2!"#
 $0�+�!3 + 4��&5  6*78�9:  1�;!7"#
 
#0<  6*5=7%#   ,7>#+

 ?�@�@A� + B�CDE#�F�  

� . E#��	
�G%#1,/!H+I� $-�.�&2���� 6E#�	# $0�+�!3 J�3  

� . ��	
�G%#�K%L5 ?�@�@A� M=N# + ��F� O�F" + 6��� �3J 

* : 5 O�PK52.# �K� 6?�9��2"+�G�2* :ahabashi@abrii.ac.ir  

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
20

 ]
 

                             1 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1391.2.5.15.3
https://jcpp.iut.ac.ir/article-1-1679-en.html


 ���� �� � 	
��
����� � ����� ������ ��� /  �����  /  !��"# $�%& /'()'  

��Q  

��	0�  
        R&7� �7� S7TAG5 B�7U�# ,�.�� 10+�5#    0# 1,7"0��V + 1,7"0 $�7H

 1I	+ 1�;	�W  �%# �#
��X�� $#. �%
      *75 *7/�G"- $��7(  ,7"#��

           6$�� � E�H��Y B�"- �
 1,TD ���Z� E+,� �( ,'�� 4	�% $�#[�#

      SN�> �F"< �
 #� *9�(���",&( .\#��X# E-     E�GX�
 0# $
�	0 $�H

 *;"�77;] S77�CA� + �77	[ � $#�77� + 1,77	
�Y $0�77%#,W 1�77�5

E- ^	# 
�/CTD�H6 E�_TH O,5 E�H��Y �� #� �F"< Arabidopsis 

thaliana 6Lycopersicon esculentum + Nicotina tobacum 

 1
�( S@G&5"#  ,)�� .(        E�H��Y ^	# �( �%# `a!5 M�b+ �� �5#

 �� O,5    *���N�cX *%��� $#��d" 1��5     �5+�@5 *��	0�# + *H


   $��T�� + ?�
< ��     *7T" �7%�&5 �7H    *75 + ,&7'��    $#�7� �K7	��

*%���       ,"�7' S@G&5 1��5 E�GX�
 �� *C�T/� $�H.   e7F5 0#   ^	�7�

$��T��   �"#
 1��5 E�GX�
 $�H      f!�< $��T�� 6*�=Y �CTW 0# �#


*5     E#�	# �
 �( ,'�� #�7�$       �7% �
 ��7� ^�7.+#  O��Qg    J�7( �
 

 ,' ��#[Y )�� (   �� +  �7�  E�7�Z: 0+�75#  O�7% �
 E< $�7H  $�7H

    �&�h"�U ?#,�FT� 
�W+ �� $
�TG5   ):�7&5 �i(# �
 1,' O�TD# $#

      j�� $
���" kD�� + 1,' ��#[Y E#�	#�H$  1
�7.<      �7%# �G!7Y 

)�� .(           1�7�5 E�7GX�
 *G&7% M=N# �� �h�#� �
 $
�	0 ?=/!5

   �( 
�#
 
�W+ *�=Y ,&"�5*5 �F"< �CTW 0# E
�� *"l�: �� E#��

          ^�� �( 
�( 1��'# E�H��Y ^	# E,' m.�� E�50�   �� �   O�7: O�7% 

*5,!( .  �;	
 $�% 0#6 l��          ^7	# �
 *��7;	0+�GH nh7% E
��

         �%# 1
�( +��+� $,W 4"#�5 �� #� E< M=N# 1��Y.    O�7i5 $#�7� 6 

  �+� 0# 1
�oG%# �+
 $�Hp        7� �75+�@5 *7/�G"- 4��&5 �� $��Y �

$��T�� *�=Y ��d" f!�< �"�Y $�HP. ussuriensis    �97% [7�"

q�� �� B�U�# �!Y�� ��d" r�Ch5�" ?�oN ��Fs + *!>+ $�H

  ��o�(,�         1�7�5 + *H
��7� �7	
 61�7�5      ,7' f7]�( $�7H1   �7( 

*U=�          ��#[7Y Ra��7t# ?�o7N ^7	# u�> $#�� *G!Y�� $�H

,!"�%# 1) �.(  

   ��[�5 0# *777/	 *777�=Y �777( *	�777 "< 0#�777" E *7778�9:

Agrobacterium tumefacience �77%# )�( 6  ^77	# 0# 1
�oG77%#

           
��5 E- O�@G"# �FW 1,' M=% 4CX ,�T%=� �� 1#�TH $�G(��

    E�/5# *�=Y B�U�# �� �d"�%# 1,' �	�� .  
�7W+ ^7	# ��6  O�7@G"# 

             ��@
�5 0# 1��5 E�GX�
 �;	
 + ��% �� �K	�@5 �
 *�=Y �� E-

    0 6�%# 1
�� �#
��X�� $�GT(           �7� *��7] E�7H��Y ^7	# �7i(# #�	

      1
�� �W#�5 n�@C� 0# v� *	#00�� S/!5,"# .     �7� E- O�@G"# E�&(��

#             *7�=Y �7� E- O�7@G"# $#�� �.�V �+� B�	�G(��+�Y# 0# 1
�oG%

 �%# 1
�� . �5�"�� u#,H#             �7� �G!7�� *7�=Y �7� E- O�7@G"# $�7H

 �+� *>#�:     �!	� ��C��U R	#[
# 6E- O�@G"# $�H 	#[
# 6*	#0 R

  $��T�� �� �5+�@5 � �H�       w�o��# RH�( + f!�< $��T�� x�cX

   �%# 1
�� [(�TG5 1��Y .          �
 ��7� ^�7.+# *7�=Y 1��Y �
 *Ga	�#��

  O�%���Q     + vY��5 y%��   E#��/TH)�� (B� "#    �7( �
�	�� 

              e7U� �7� �GK7�#+ + ��ZG5 ���K� R	�50< E< �
 *Ga	�#�� ,N�


 ,' E#�&D.   R	�50< ^	# �
 6 E-   $�Hgus   +bar � #� �  �	�% �C�%+

EHA101         #�( �7%�� S5�' *�=Y eU� �% �� B�	�G(��+�Y< �7%E 

)Passe Crassane(6 v�5�( +
 �&	+
 )Doyenne du Comice (

   v"#�o&( +)Conference (       v"#�o&( eU� �
 �F&� + ,"
�( S@G&5

      ,7' ,7�.�� �7Ga	�#�� 1��Y .      E#��7/TH + #
�K7��5)�� (E- $�7H  

gus  6nptII   + hpt  � #� �    �	�% �C�%+EHA101    �7� B�	�G(��+�Y< 

   e7U� *7�=Y p�7� �"�T"[	�    S7� ��C�7% $�7H)Silver Bell ( +

 v"�
l)La France (,"
�( S@G&5 .    �7"�T"[	� $#�7� *7Ga	�#��

      6S� ��C�% eU� �
 p���/� % 7��    ,75< �7%
.       e7U� $#�7� *7.+ 

   �Ga	�#�� 1��Y {�H v"�
l  ,!" ,�.�� $# .        
�7 	# B,7D S7�.
 �7�

      6eU� ^	# �
 �Ga	�#�� 1��Y  0#        *9"�7W �7"#�W eGK7	�5 �7"�T"[	�

 ,	
�Y 1
�oG%# . � �G" �
6 ��( <       e7U� ^	# $#�� �[	�#�� *	g/| %

            �7"#�W eGK	�5 �"�T"[	� �� �[	�#�� �( 
#
 E�!" + ,' SN�>

 *5 *9"�W   � *9%�&5 ^	[;	�W ,"#��#�$   ,'�� *Y�� �"�T"[	� .   �7� 

  #�5 �� �W���      1,7' �7(} 
  + 7%���    E�Y�7"�Y 4��7&5 *6   E�&(�7� 

{�H       �7&�F� x�cX �
 *T K&5 *%��� �"�Y      E- O�7@G"# $0�7%

    �%# �G
�;" ?��N *�=Y ��   4U#+ �
 +      ^�.+# $#�� )�@A� ^	#

    *5 B� "# ��!( �
 ���
�'.   )�@A� ^	# �
6     �7� ,7' E< �7� *8% 

          *9"�7W �"#�W eGK	�5 + p�� �"�T"[	� +
 0# 1
�oG%# ��6   S75#�D 

5L  �t�G"# �   ,7"��Y �#�7U *7%��� 
��5 E- O�@ . �7&�F�    ^7	# $0�7%

�+�6     �5�"�� B� "# �
 #� �5     u,H E- O�@G"# *�< $�H �
    *7�=Y 


#
 ,H#�X $��	.  

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
20

 ]
 

                             2 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1391.2.5.15.3
https://jcpp.iut.ac.ir/article-1-1679-en.html


�%
*�   ��+, ��-�� �� ./ ��012� ����)Pyrus communis L.(...  

���  

D�� �  ����E  

h�� ( �B�� 8�E�
,  ���Agrobactrium	
"�+& �   

)�@A� ^	# �
6 *�=Y eU� +
 )Pyrus communis ( 1
�oG%# 
��5

 �
�Y �#�U:    �( �C����  eF5 0#  �!(�� + ^	��  ^	��   w�7"  *7�=Y

    *5 r�K> �� ��"
 �
       �� ~�K> eU� E#�&D �� ,	< $��7T�� �7H 

 +�H +     STAG5 eU� E#�&D �� �	=	
  ��T�� �� $�H .  E�H��Y ^	#

         $�75
 �
 �!7�' E+�
 y�A5 �
��   % �7W�
  ~��K7C   �
 + 

    �G
�	 ���Z� y�A5QL) �Q (   *7C9. �+� ~�%#��   E#��7/TH +  

)� (��i/�  ",7' , .    �78.�h5 ^7	# �
6   �	�7% 0# EHA101   $�G(�7� 

Agrobacterium tumefacience $#�#
 ,�T%=� pBI121  $+�>

  E-gus  R�� ��            e7C( S7Y f7��#0�5 ~+�7	+ �7�CaMV35S  + 

�T��X  1,7&H
nos      E- [7�" + �;7'�#[Y E- E#�7&D �7� nptII  �7� 

R�� �T��X + �� ,&H
1nos   �7� �5+�@5 *��aG"# �;"�!" E#�&D �� 

"�(      *��aG"# E- ��d&5 �� ^�K	�5�  �
      1
�oG7%# �7a	�#�� E�7H��Y

 ,	
�Y) S/'�.(  

  

i (���
B1V������ 8�B, 
���
 .�E�BKV  

�	�%  EHA101 $�G(��A. tumefacience ?,5 �� f	 �' 

   f����� *G"< �� 1#�TH       �� f	 �H ^�K�5�o	� + ^�K	�5�"�( $�H

  E#[�5�� *C�5         y�7A5 �
 �7G�. �
 B�YLB   1
#
 �!7(   ,7'  .

           �7	�� y�7A5 *9"�7W �"#�W $#�� n�@C� y�A5QL     �7� 1#�7TH 

^�5�G	+1#�TH �� �H �/Q %60+��(�% Q/�%  6[(�CY �7�  �G	,�7%# 

�/�  ,77' �77�F�    E< �77� E,77' S	�G77%# 0# v77� �77( ��/� 

  ,	
�Y �
�b# B�	�G(��+�Y# .  �"�T"[	� n�@C� $#��  0# *Y�� $�H 

 �	�� y�A5NN) �| ( 1#�TH ���/Q%  60+��(�7% Q/� %  [(�7CY

��   �G	,�%#�/�           E< �7� +=(��# 0# v� �( ,	
�Y 1
�oG%#��/� 

  ,' �
�b# B�	�G(��+�Y# .       �7"#�W eGK7	�5 �"�T"[	� ��F� $#��

      �hU �� ?�8hU ^	# 6*9"�W� *C�5       E�7H��Y 0# �7G5|  �7GoH  $#

    ,7",	
�Y #,W �!�' E+�
 .    �7;	
 $�7% 0#6  �7"�T"[	�   $�7H

      �#�X +
 6$0�%#,W 0# v� [�" *Y��      �7F"< p�9Y� �� 
�TD 

 ,' 1
#
 . �"�T"[	� ^	# �� �H       ?,75 �� �"�Y#,W ?��N�    �7� g 

               + ,7&G
�Y �#�7U 1,7' �7(} n�7@C� y�A5 ?�+� 5 �
 �@�U


   eH y�A5 �� v�%  ,",' S@G&5 *G!( . eH y�A5   $#�7� *G!(

     �	�� y�A5 *9"�W �"#�W)QL (  ̂ �5�G	+ �� 1#�TH    1#�TH �� �H� 

*C�5�G�. �
 B�YBAP) Banzil aminopurin 6�*C�5   �
 B�7Y

�G�.2iP ) N6-D2-isopentenyl adenine ( +�/�*C�5  �
 B�Y

 �777G�.NAA) Naphtalen Acetic Acid (1#�777TH �777� � %

  60+��(�%�/� % �
 ��Y< �/�    ,7' ��F� �G	,�%# .     y�7A5 $#�7� 

eH �"�T"[	� *G!(   0# *7Y�� $�H      �7	�� y�7A5NN    �7� 1#�7TH 

^�5�G	+�H  +��5+�/�5  �7G�. �
 O� TDZ )Thidiazuron( 6� 

 �G�. �
 O�5+�/�5NAA6 � %  0+��(�7% +�/� %  �
 ��7Y<�/� 

,77	
�Y 1
�oG77%# �G	,�77%# . e77H E�7750 *77: 0# v77�*G!77(6 

�77"�T"[	�*77G"< S5�77' *��77aG"# y�77A5 �77� �77H f77����� $�77H

  e�K(���o%��� *C�5   �G�. �
 B�Y6   ^�C�K�&��( |�� *C�5  B�Y

 + �G�. �
��*C�5 B�Y,&G
�	 O�@G"# ^�K	�5�"�( �G�. �
 .  

  

j (�����  ��� R����  

  ��1<�N� KQ�� :          \l�7T85 n�7@C� B�7;&H �
 $�G(�7� �7dCV  0# 

   *5 ��T' �� *C5#�D  *5 �( ,	<     �7"�T"[	� *7Ga	�#�� �
 ,"#��  �7H

775 ���K77�L,77'�� �t .R	�7750< ^77	# �
6$�G(�77�  �77H 1#�77TH �77�

*G"<  f�����    1,' �(} $�H    7' 1
#
 �"�9' ,'�,", .   �7dCV +
 0# 

 B�	�G(��+�Y#Q/�OD600 = + �/�  OD600 = ��T�� E#�7&D ��  $�7H

      �5�"�� �
 E�&(�� �( �&�T( + �&�!��         + *7�=Y �7� E- O�7@G"# $�H

1,' 1
#
 �#�U E�50< 
��5 ��%,	
�Y 1
�oG%# .  

 .�6%B���1�� KQ�� :   1
�75 E�;&	�7%�G%#       ��T7' �7� *7C&
 $#

*5 ,	< .   G(��+�Y# �( *	� "< 0#B�	�         + E�7H��Y �7� 
+�+ $#�7� �H

    \l�T85 �F"< �
 $��T�� 
� 	#   eX0 �T% ��  $�7H     �7(�> 1�7�Y 

*5,&&(6   *5 �d" ��       n'�� *C&
 
#�5 �( ,%�  1,'    ^	# �
 � "< 0#

        R	�50< �
 �G%#� ^�TH �
 + ,&'�� S�X
 r�W    E- O�7@G"# $�H

\l�T85           *75 1
�oG7%# n�7@C� y�A5 �
 1
�5 ^	# 0#  
�7' .   ^7	# �


�8.�h56 �dCV   E�;&	�7%�G%# �7CGa5 $�H���   O�75+�/�5+  

���  O�5+�/�5,' �G
�Y �d" �
.  

 MNN
2����& �� ! �51NN��F-68 : f77�"+��C�)Pluronic (1
�775 $#

R&(+�  �Y)Surfactant (   *75 ��T' ��     *75 �7( ,7	<     �7� 0# ,7"#��  

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
20

 ]
 

                             3 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1391.2.5.15.3
https://jcpp.iut.ac.ir/article-1-1679-en.html


 ���� �� � 	
��
����� � ����� ������ ��� /  �����  /  !��"# $�%& /'()'  

��g  

  
 Ra#'.  �902T-DNA !��"E �� �Q2  ���  ./gus  � ./nptII  

  

 < 
�W+ r�9> E,5   #�H $�H  �
 O�C% ^��       + ,7&( $��Y�7CW �7H

  �>#� O�@G"# kD��   O�C% �� B�	�G(��+�Y# ��   
�7' 1��Y $�H) �( .

            �7� v�7% + S> ��h@� ��� +
 r< �
 $�� � f�"+��C�   �C�7%+

  �GC�
��/�   ,' S	�G%# $�G5+�/�5  .�dCV  $�H    + �o7N��/� %

 �8.�h5 
��5 E- O�@G"# �
 1
�5 ^	# *��	0�# �FW�
�Y �#�U.  

  $E .��� �	��19< : \l�7T85           f7	 �
 n�7@C� 0# v7� E�7H��Y 

     *5 �#�U E�5��H 0# $��D y�A5      �7� ,"#�G� B�	�G(��+�Y# �� ,"��Y

     ,&( }�o" �d" 
��5 �
�� SX#
 .      E�H��Y �
 1,' �(} E�50 ?,5

   �%# ?+�oG5 ���K� �CGa5 .    0# � &	# �
�   e7H E�50    *G!7(�| 6

��   + ���   1
�oG%# �D�% ',.  �7H $#�� l�� �
 1,' �(} S5#�D 

       �"�T"[	� �� �	=	
 +�H + �C���� eU� +
      �7"#�W + *7Y�� $�H

 �� *9"�W               �7H $#�7� + ,7&G
�Y �#�7U *7%��� 
��5 #[ 5 ?��N

  R	�50<g�    �
 �"�T"[	� |        ,7' �7G
�Y �7d" �
 �#�/�  .  *	#00�7�

�"�T"[	�             �7( �F"< 0# S5�( 1��Y E,5< 
�W+ �� 0# �%# ?��9D �H

77��77"�T"[	� $#�  *9"�77W �77"#�W $�77HQ �77� g $#�77� + �77GoH 

�"�T"[	�    *Y�� $�Hg   �� ��     �7%# B0l E�50 �GoH  .    6��7�85 ^7	#

         *.�C7% *T�7' E�750< �� 1#�TH)Histochemical (  E-gus   �7( 

    $�#,F;" 0# v���   �� �|         y�7A5 �
 1,' #00�� E�H��Y 0# 6�GoH 

  *5 ?��N *��aG"#      
��5 S5#�D E#�&D �� 
�	��   r�7aG"# *��	0�#

,",' .1
#
 ^�;"��5 �K	�@5�
�	�� B� "# ^/"#
 E�50< �� �H.  

  

  (k2� .���� �7
��GUS  

   E- ��.�8
gus ��           �+� �
 *7�#���Z� �7� *.�C7% *T�' ?��N

E�%�oW  E#��/TH + ) Q (   �
�Y �#�U *%��� 
��5 .  ?#���Z� ^	#

   
����( S5�'�� %        �97' ��.�8
 0# $��Y�CW $#�� O�"�G5GUS 

E+�

#0 �%�(Y E#��/TH + *)g ( $��Y�CW $#�� S/�&o5#�C( +

 �777�.�8
 0#GUS O�777CA5 �
 *	�777	�G(�� *Y
�777.< 0# *777'�" 

�"�   �+� )9: 6$[�5<  *b�	 1�U ) |(  
�7�.       �
 �7( *"�7H��Y 0# 

         p�7� ,"
�� ,'� �� �
�U ^�K	�5�"�( $#�#
 *��aG"# y�A5  *	�7H

��77�� �77� + �77�F� $�77H�/�*77C�5 S77@G&5 $�77G�. O�77CA5 �
 + 

�"�    ,",7' ��V $[�5< .      �7'�Y 0# v7��|  �D�7% 6   O�7CA5 

�"�p�� + u�> $[�5< O�"��# �
 �H�� %���t,",' .  

  

! ( .����PCR  

  J#�aG%#DNA           B�7 "# *.�7TG># �7a	�#�� E�7H��Y *5�7"- 

�
�Y .     E- ,�	�� ��d&5 ��gus        $�7H�Y0�V< 0# 1�7�Y B�"- �
 

   ,' 1
�oG%# E< *N�cGX# .  6�;	
 $�% 0#    1
�.< ^�T�� $#�� 

  $�7H�Y0�V< 0# B�	�G(��+�Y# �� E�H��Y E
�9"vir G  1
�oG7%# 

,	
�Y .          0# J��X E- ^	# �( �%# �(} �� B0lT-DNA   47U#+ 

            ,&7'�� �G7'#
 #� E- ^	# ,	�9" �a	�#�� E�H��Y + �%# 1,' .

E- $�777777H�Y0�V< gusR�777777� �Y0�777777V< S5�777777'  +�

5�ATCGCGAAAACTGTGGAATT3�  ~�77/85 �Y0�77V< + 

5�TGGATTCCGGCATAGTTAAA3�       E- $#�7� + 
�� virG 

�Y0�777V< R�777� +�5�ATGATTGTACATCCTTCACG3� + 

 ~�777/85 �Y0�777V<5�TGCTGTTTTTATCAGTTGAG3� �
 

 ,' �G
�Y �d" .1�� "0 R&(#+    1�;G7%
 0# 1
�oG7%# �7� 0#�T�C� $#

     e > �
 *��#�> �X�]��     ,7' B�7 "# �G�.+�/�5  .   6�7	�F" �


   "0 R&(#+ *	�5
 �X�]1��        1,7' �&�F� y	#�' �A� 0#�T�C� $#

     �Y0�V< 0# 1
�oG%# ��gus          ,7' B�7 "# �7	0 *7��#�> �5�"�� )9:  .

�'�%#+      $�5
 �
 ��.+# $0�%�|     6~��K7C% �W�
 |    + �7@�U
 

  �
��     S5�' $,8� �X�] �|        6�7@�U
 f7	 ~��KC% �W�
 �� 

     6�@�U
 f	 ~��KC% �W�
��        + �7@�U
 f	 ~��KC% �W�
 � 

  ] $#�� �@�U
      ,7' �G
�Y �d" �
 *	�F" �X� .   $�7H�Y0�V< $#�7�  

vir G�X�] ^	# ,' B� "# �	0 M�' �� �H .�'�%#+  ��.+# $0�%

   $�5
 �
�|     ~��K7C% �W�
 |    �
 + �7@�U
 ��   $,78� �7X�] 

  S5�'�|      6�@�U
 f	 ~��KC% �W�
 ��     f7	 ~��KC% �W�
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
20

 ]
 

                             4 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1391.2.5.15.3
https://jcpp.iut.ac.ir/article-1-1679-en.html


�%
*�   ��+, ��-�� �� ./ ��012� ����)Pyrus communis L.(...  

���  

  6�@�U
��   + �7@�U
 f	 ~��KC% �W�
 �    �7X�] $#�7� �7@�U
 


�� *	�F".  

  

� (�W02 ���e, �a� 7
��2� ��  

 �/. E�50<  �h@" $�#�Y     E�!" ?�8hU E,' ,	�9�H ~�%#�� $# �#


 *5 ?��N  *5 + 
��Y        E�7H��Y r�aG"# �
 *.���V E#�&D �� ,"#��

   ,&( STD �a	�#�� *.�TG># .  E- ?�8hU #,G�# �
gus1,' ��i/�  

|||   $0�7� �oW     �7� PCR     0# 1
�oG7%# �7�     ̀ .�7X �GK7�    $0�7%

l�cA51�� "0 R&(#+ ? 0#�7T�C� $# )PCR purification kit (

  ,&G
�Y�#�U *��	0�� 
��5 .         0# 1
�@G7%# �7� ?�78hU ^7	# v�%   �GK7� 

E�!" ?�8hU �X�%  �7	
 �#
)PCR DIG probe synthesis kit( 

E�!",",' �#
.  �7/. 1�;"<  0# *	�7HDNA   E�7H��Y *W#�aG7%# 

    ,	
�Y S@G&5 $0�.�C%+�G�" ��!V $+� .  0< ^7	#    ~�7%#�� E�75

 E#��77/TH + �+�9T77% �+�)�� (,77' B�77 "#. �77"�  $[77�5<

?�778hUE�!77"  �77� �#
  �GK77� �C�77%+ �77	
 ?�778hU �;77'+�(  

)DIG nucleic acid detection (:���5��
�Y B� "# �� .  

  

� (��2�
�a� 7 ��e,�.� ��   

   �/. E�50< B� "# �FW     E�
�7% $�#�Y��     0# B�7Y+�/�5 DNA 

    �' 1��Y + �a	�#�� E�H��Y �7� ,H    e	[7"< �C�7%+HindIII  e�7H 

   �� v�% + ,",'     0+��Y< O- �C�%+g/� %     ,",7' #,W �;	,/	 0#

   + �+�9T77% �+� ~�77%#�� $[.�C77%+�G�" ��!77V $+� �77� +

  E#��/TH)�� ( ,&G
�	 O�@G"# .  E�!7" ?�8hU     E- 1,7' �#
gus   �7� 

DIG    E#�&D ��  E�!" �8hU�#
  ,",' 1
�oG%#  . S>#�5 B� "# 0# v�

 #�5 O�@G"#   �7"� S7> <       �GK7� ST8.#��G7%
 )79: $[7�5   �;7'+�( 

�	
 ?�8hU �
�Y B� "#.  

  

`�� � ^B�12  

h�� (./ ��012� �  �����  ��� R���� �T� ���B���  

#00��*	  � �
 	 �5 �"�T"[	    9"�7W �7"#�W eGK*  K7� �  �7% ��	4   + �7�

5L�t  � 0# ��	 Y�� �"�T"[*     75 �7( 
�� *         +
 �7� #� E< �7CD E#�7�

,�	  
#
 �9K" 1, : # O+#	 ̂ �A� �(	 �5 f	 #�� eGK$ #00�� *	 K� � ��

�>#�  �A� 0# ��	  f	   
�7D O�C% f$  #�7� $  #00�7� *	  
�7�.  B+
 

#	^  .
 �� �(� C��U S�  �% ,'� �	 A5 �
 1���( E�50 ?,5 �
 4�6y 

 1,"0 E�/5#"�5*K� �F"< �0 ��	   # �7� E- O�7@G"# �75�"�� + 
�� 
� 7	 ^

�	   l�� �D�% 0# �"�T"[*	   
�7� �#
��X��  .    �7% 0# �75#$ 
 	 �7;6 

 �G(��+�Y# u�>	  # �
 B�	 A5 ^� K� y� �a% ��   � 0# �7�[	  �7"�T"

Y��*   �� + 
��            47U�5 �7� �!7(#+ B,D ?��N �
 O�T85 ��:6 

#	� ^[	�"�T"� 0# �H�5 ^*,&G
�.  

  

$-� �T�  

    7�=Y �7CGa5 B�U�#*    \l�7T85 �7(   +
 0#  Y p� 7��$ �7H$  E+�
 

�"�Y #$  � + � �"�Y ^#$ ��  9: ?��N�8  1,75< 
�7W+ *  6,7"##�#
$ 

 G"- w�&��/* 
�	0$ ,&GKH  .# 7	     # �97% �75# ^	   �7%�� 
�7  �7H$ 

    #�' �� �9K" B�U�# ?+�oG5	 �50< y 7	H�;!*  V + ��50<� 7	H�;!* 

5*
�' . # �
	 �8.�h5 ^6     ��G(�
 B�T� �
 �C���� eU�  �7H$   
��75 

%���* �GF� 	    �@5 �
 #� 
�/CTD ^	�K 5 �;"��   ^/"#
 ^��  +�H eU�  


	=	    
#
 E�!" 
�X 0# � .����   � �
 �7C	     9"�7W �7"#�W �7"�T"[* 

|�/��%� �
 + [	 77Y�� �77"�T"* ��/�%#00�77� *	
#
 E�!77" #�  .

 �#�� ,N�
	Ga* " � �� [ ����    9"�7W �"#�W �
 �*     # �
 p�7� +  7	 ^

  eU���/�   + Q�/� � �  ,5< �%
 .+�H 
	= 7	 " � 7�  � �
 [	  �7"�T"[

  9"�7W �"#�W* ��/Q%   � �
 + [	   7Y�� �7"�T"* ��/�%  #00�7� *	  #� 

 
#
 E�!" .�
 �#�� ,N	Ga*" ��� [ ����9"�W �"#�W �
 �*  p�7� + 

 # �
	   eU� ^��/� + ��/� � �     ,75< �7%
) ,7W# O+� + �( .  ,7&"�5

  �50< �
 �_"<	R�H$   #
�K��5    E#��/TH +   vY��5 +  E#��/TH +

)�� (   5�;&H 6
�� 1,' ��#[Y*    �=Y �CGa5 B�U�# �(*   �
  7	 f

 �@5 + E�7750< 
��775 E- O�77@G"# �775�"��77	775 �#�77U �K*Y� ,77"�

v/D ST8.#�H$ �+�oG5 *      E�!" 
�X 0# #� *5
H,& .#	   u=G7X# ^

5*   l�� nh% 0# ,"#��$ 0+�GH 	��;*  !&5 �F"< �      e7U� +
 �( 
�' 

	   5 #� �"�Y f*   �TG5 eH 0# ,"#��	      �7% 0# + ,7&( [$
 	  
+�+ �7;

	 E- f	,W 4"#�5 �� #� E�K/	,$ +��+�,&( .  

  

��1<�� KQ��  

   *9"�W �"#�W �"�T"[	� �
6 �o�         u=G7X# $�G(�7� �7dCV �
 ?+  

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
20

 ]
 

                             5 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1391.2.5.15.3
https://jcpp.iut.ac.ir/article-1-1679-en.html


 ���� �� � 	
��
����� � ����� ������ ��� /  �����  /  !��"# $�%& /'()'  

�g�  

��	A '.�:2�A �2��A $1LB�� �2�"27B� �� RG�; .�E�
, �  $-� �  I
� �1VB���
 �LB�0�   

eU� n�@C� 0# v� 1,' #00�� E�H��Y ,N�
  E�50< �
 �( *"�H��Y ,N�
GUS,"
#
 E�!" #� *�< �"�  

�C���� a �Q/�±|�/��  a ��/�±��/�  

+�H �	=	
 b |Q/�±��/Q  b ��/�±��/�  

 ^�;"��5 �;"��� 
#,D#| 1,' B� "# �#�/�  ±*5 
�#,"�G%# $�hX'��&, .^�;"��5*&85 ?+�o� E�G% �H �
 ?+�oG5 u+�> $#�#
 $�H �
 $�#


 O�TG># nh%� %,"�#
 ^/"#
 E�50< )9:.  

  

��	A =.l�� �2�"27B� �� RG�; .�E�
, �  $-� �  I
� �1VB���
 �LB�0�   

eU� �Y ,N�
 0# v� 1,' #00�� E�H�

n�@C� 

 E�50< �
 �( *"�H��Y ,N�
GUS,"
#
 E�!" #� *�< �"�  

�C���� �Q/�±��/�  a a Q�/� ±�Q/� 

+�H �	=	
 ��/�±��/�  b  b ��/�±��/�  

 ^�;"��5 �;"��� 
#,D#| 1,' B� "# �#�/�  ±*5 
�#,"�G%# $�hX'��&, .^�;"��5�G% �H �
 ?+�oG5 u+�> $#�#
 $�H*&85 ?+�o� E  nh% �
 $�#


 O�TG>#� %"�#
 ^/"#
 E�50< )9:,.  

  

*&85    �7'#," $�#
)   O+,7W�(         *75 #� �75# ^7	# �7( 6    �7� E#�7�

        
#
 �9K7" *	#00�7� �
 eGK	�5 eGK�% *;"�;] .   �7"�T"[	� �


*Y��6       *	#00�� kD�� $�G(�� �GT( �dCV gg/� ,N�
 $  E�H��Y 

,	
�Y. *.�>�
     � �hCV �
 �( !7�    �7F&� �G��/�%     #00�7� E�7H��Y 

  ,",')  O+,W|( .           *	�7	�G(�� *Y
�7.< �7� ��7��5 �G!�� �5# ^	#

     �7dCV �
 ,	,' 
�7	0              ^G7
� ^�7� 0# k7D�� �7( 
�7� $�G(�7� 

�"�T"[	�  
�� 1,' �H .          l�7Y O�7	+� ,&"�5 ��% B�U�# 0# *X�� �


)Royal Gala ( 0#OD600 
+,77> g/�) �� (  E,77CY e77U� �
 +

!�.
v )Golden Delicious (# 0OD600 $+�K5 �/� �� �/� eH 

      �7%# 1,7' 1
�oG%#)�g .(     E�!7" �75# ^7	#       4�7%+ �7&5#
 1,7&H


�dCV      ̂ 	# n�@C� �
 *	�	�G(�� �CGa5 $�H   �%# E�H��Y �"�Y . ��

��W     n�@C� E�50 �� ��   �� g �@�U
 $#6        �7� #� *7Ga	�#�� E�/5# �( 

 *5 �i(#,>   �dCV 0# 1
�oG%# 6,"�%�   *75 �GT( $�H    �7D�� ,7"#��

       *G"< 0# 1
�oG%# RH�( + *	�	�G(�� *Y
�.< RH�( f7�����   �
 �7H



�Y *��aG"# S>#�5.  

  

.�6%B���1�� KQ��  

��  O�T85 ��:6         eX0 0# *'�" *C&
 
#�5 *	�%�&' �� B�	�G(��+�Y# 

  1,�!77( S77A5 E< $�77% �77�  *775 1�77�Y 
�#+ + 1,77' 
�77' .

 1
�5 E�;&	�%�G%#      *75 ��T7' �� *C&
 $#    *75 �7( 
+�   �
 ,7"#��

   5 �Ga	�#�� E�H��Y R	#[
#L ,'�� �t )�� .(   �78.�h5 ^	# �
6   +
 0# 

    ,' 1
�oG%# 1
�5 ^	# �dCV .       �7dCV *9"�7W �"#�W �"�T"[	� �


    *	#00�� kD�� �GT(��/Q%  � �dCV �
 + ,	
�Y E�H��Y !� ^	# �G

#[�5   �� E��/�Q%    + ,�%� E#[�5      �7� [�" *Ga	�#�� ��/�%   ,�7%� 

)  O+,W�( .  *Y�� �"�T"[	� �
6   �dCV  
�7	0       k7D�� �7�#�5 �7� 

 0# 1,77' #00�77� E�77H��Y ,77N�
 R	#[77
#��/�% �77� ��/�% ,77' 

) O+,WQ(.  

  

 ����< M
2����& F-68  

              �7( �7%# ^C��+�7� ,�K7(# + ^C��# ,�K(# 0# $�T�C� f�"+��C�

��   � 1
�GKY ?��N   R&� 0# $��Y�CW $#�    f�5�&	
+�,7�H $�7H

O�C%         �#�U 1
�oG%# 
��5 �H��G(#���� �
 ?#�!> + $��"�W $�H

*775 
�77�Y)�� + ��( . �77CD �77� f77�"+��C� *Gs�77o> B[�"�77/5

R&(#+       *75 O�C% nh% �� �( �%# *	�H       RH�7( k7D�� + ,7H


     r�9> + O�C% ^�� *Ah% r�W         u#�7:# y�7A5 �
 #�7H $�7H

*5  O�C% + 
�'  �H*5  r�9> 0# ,&"#��      �
 1�#�7	
 1,&&( 1��� $�H  

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
20

 ]
 

                             6 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1391.2.5.15.3
https://jcpp.iut.ac.ir/article-1-1679-en.html


�%
*�   ��+, ��-�� �� ./ ��012� ����)Pyrus communis L.(...  

�g�  

��	A (.�:2�A �2��A $1LB�� �2�"27B� �� RG�; .�E�
, �  U
0�
 ��6%E �  ��1<�� KQ�� �  I
� �1VB���
 �LB�0�   

 ^�;"��5 �;"��� 
#,D#| 1,' B� "# �#�/�  ±*5 
�#,"�G%# $�hX'��&, .^�;"��5*&85 ?+�o� E�G% �H �
 ?+�oG5 u+�> $#�#
 $�H nh% �
 $�#


 O�TG>#� %,"�#
 ^/"#
 E�50< )9:.  

  

��	A \.I
� �1VB���
 �LB�0� �,�� �2�"27B� �� RG�; .�E�
, �  U
0�
 ��6%E �  ��1<�� KQ�� �    

$�G(�� �dCV n�@C� 0# v� 1,' #00�� E�H��Y ,N�
  E�50< �
 �( *"�H��Y ,N�
GUS,"
#
 E�!" #� *�< �"�  

 OD600 �=�/ ��/�±gg/�  a �g/�±�g/�  a 

= OD600 Q/� �g/�±��/�  b �g/�±��/�  b 

 ^�;"��5 �;"��� 
#,D#| 1,' B� "# �#�/�  ±*5 
�#,"�G%# $�hX'��&, .^�;"��5*&85 ?+�o� E�G% �H �
 ?+�oG5 u+�> $#�#
 $�H nh% �
 $�#


 O�TG>#� %,"�#
 ^/"#
 E�50< )9:.  

  

��	A Z.�:2�A �2��A $1LB�� �2�"27B� �� RG�; .�E�
, �  .�6%B���1�� KQ�� �  I
� �1VB���
 �LB�0�   

 E�;&	�%�G%# �dCV)5O�5+�/�( n�@C� 0# v� 1,' #00�� E�H��Y ,N�
  E�50< �
 �( *"�H��Y ,N�
GUS,"
#
 E�!" #� *�< �"�  

 ���  �|/�±��/Q  a Q�/�±|g/�  a 

 ���  �g/|±��/�Q  b ��/�±��/�  b 

 ^�;"��5 �;"��� 
#,D#| 1,' B� "# �#�/�  ±*5 
�#,"�G%# $�hX'��&, .^�;"��5�
 ?+�oG5 u+�> $#�#
 $�H*&85 ?+�o� E�G% �H  nh% �
 $�#


 O�TG>#� %,"�#
 ^/"#
 E�50< )9:.  

  

��	A Y.�,�� �2�"27B� �� RG�; .�E�
, �  .�6%B���1�� KQ�� �  I
� �1VB���
 �LB�0�   

 E�;&	�%�G%# �dCV)O�5+�/�5(  0# v� 1,' #00�� E�H��Y ,N�


n�@C� 

 E�50< �
 �( *"�H��Y ,N�
GUS E�!" #� *�< �"� 


#
," 

���  ��/�±��/�  a ��/�±��/�  a 

���  �g/�±��/�  b Q�/�±Q�/�  b 

 ^�;"��5 �;"��� 
#,D#| 1,' B� "# �#�/�  ±*5 
�#,"�G%# $�hX'��&, .^�;"��5*&85 ?+�o� E�G% �H �
 ?+�oG5 u+�> $#�#
 $�H nh% �
 $�#


 O�TG>#� %,"�#
 ^/"#
 E�50< )9:.  

  

 ,&"�T� E�5# . *!	�50< �
6 &]   E#��/TH + � )�(      �7( ,7"
#
 E�!" 

0# 1
�oG%# *5 f�"+��C�� ,"#��� fT( �a	�#�� E�H��Y R	#[
# 

,&( .\#��X#     y�7A5 �7� *	#00�� + ,'� 1,&&(�@.# E#�&D �� 1
�5 ^	# 

�!( O�C%  �
�� + �H       + 1,	
�Y �
�b# 1��Y ^	,&] $�H��t<  E< 

  �77%# �77G
�Y �#�77U *77%��� 
��775)�� .( ?�778.�h5
 �
��775 

Chrysanthemum capsularis    �
 *	#00�7� $�7@.# �( 1
#
 E�!"

��.          f�C�
+�,7�H O
�78� �7� p�795
 �� 1#�TH �H�   f���
+�,7�H

             �7%# �GK7�#+ �!7( y�A5 �
 
�W�5 *"�	��V 
#�5 0# SN�>

$�G(�� �dCV n�@C� 0# v� 1,' #00�� E�H��Y ,N�
  E�50< �
 �( *"�H��Y ,N�
GUS,"
#
 E�!" #� *�< �"�  

= OD600 �/� g|/�±��/�| a ��/�±��/Q  a 

= OD600 Q/� ��/�±��/� a ��/�±g�/�  a 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
20

 ]
 

                             7 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1391.2.5.15.3
https://jcpp.iut.ac.ir/article-1-1679-en.html


 ���� �� � 	
��
����� � ����� ������ ��� /  �����  /  !��"# $�%& /'()'  

�g�  

)�.(    *9"�W �"#�W �"�T"[	� �
6     0# *	#00�� ,N�
 �/Q   �� �Q/�Q 

  0# *77Ga	�#�� ,77N�
 +��/� �77� |g/� R	#[77
#   
�77( #,77��  

)  O+,W�(.   *Y�� �"�T"[	� �
 6       0# *	#00�7� ,N�
 R	#[
# ��/� 

  ���Q/�      0# *Ga	�#�� ,N�
 + ��/�    �7� Q�/�   �7'#
 *7� �
 #� 

) O+,Wg.(  

  

$E .��� �	��19<  

  R	�50< ^	# �
6  E�50 ?,5  eH $�H     �K7	�@5 
��5 *oCGa5 *G!(

 �
�Y �#�U .            p�7� + *9"�7W �7"#�W �
 *	#00�7� ,N�
 ^	�G!��

)��   �������/��   + ��/�(   �
�|   �D�%    ,7' 1,7	
 .   E< 0# v7�

��    + �D�% ���         *9"�W �"#�W �
 *	#00�� E#[�5 �( 
�� �D�% 

��   �������/��   + |�/�     *Ga	�#�� E#[�5 + ��/|   + g�/�  ,N�
 

  
��)  O+,W�( .    ,N�
 ^	# [�" p�� �
  G
�	 RH�( �H6,&   $#�� �( 

*	#00�77�g�/� + �Q/�#�� $#�77� + ,77N�
  *77Ga	�Q�/� + �Q/� 

   
�� ,N�
)  O+,W��( .   1���( E�50 ?,5 �
   e7H �7� *G!7(6   �7� 

 ̂ 	# S�.
          *75 1
#
 B�	�G(�7�+�Y# �7� $�GT( �N�
 �(    �7� 
�7'

             �� ,"#�G� #� 
�X ,�T%=� O�> ^�D �
 + ,&( �:�># #� �"�T"[	�

   ,&( 
�#+ �"�T" [	�6         
�7� �#
��7X�� $�G!7�� �7�@
�5 0#  .  ^7	#

�5 �77( 
�77� *.�77>�
 E#��77/TH + #
�K77�)�� ( ?,775� + 0+� 

 E#��77/TH + *77'��"�()� ( ?,775�e77H $#�77� #� 0+�  *G!77(

 ,"
�� 1
#
 x�cGX# .R	�50< �
�H$  )7�@A� ^	# �
 1,' B� "# 

     *&85 u=GX# �( ,' 1
#
 E�!"         
�7W+ E�750 +
 ^7	# ^�� $�#



�#,".     *5 E< RH�( �� �5#      
+[
# �a	�#�� E�H��Y ,N�
 �� E#�� .

RH�( eH E�50 ��% �
 *G!(Malus×domestica Borkh[�"  

 ��#[Y �tL5 1,'�%# )��.(  

  

i (             .�NE�
, 	N
m�
 KN*A ���Na��� � ����N� �"
# 7
��2�
KVB���
  

"
# .��������� � GUS  

  E�50<GUS  � �FW 	�       �;7'�#[Y E- O�@G"# ��.+# ,�gus    E�7�� + 

 $+�77> y�77A5 $+� 1
�77( ,77'� E�77H��Y �
 E<��*77C�5  B�77Y

�"�(    �
�	�� B� "# ^�K	�5)  S/'�( .      �7a	�#�� �7�V ,H�' 1��Y

        ,' �G
�Y �d" �
 *o&5 ,H�' E#�&D �� [�" .      #00�7� E�7H��Y �7i(#

1,'6 \�N�cX   !&5 �� � *Y�� 6 GUS  ,",' �9i5  .   *"�7H��Y �G!��

       !&5 0# ,"
�9" )
�5 E�50< ^	# �
 �(�     1,' SN�> *9"�W �"#�W 

  *5 �( ,"
��   G'#
 *oCGa5 S	l
 ,"#�� ,'�� � .     
�7	 ,7	�� #,7G�# �


      S�.
 �� �( ,' �+<e(         E- O�7@G"# kA� �
 ��@
�5 E#[�5 E
�� 

 *�=Y �
6    O�% �
 ����          E#��7/TH + #
�K7��5 ��7� ^�.+# )�� (

,77"
�( 
�F&!77�� #� *9"�77W �77"#�W 0# 1
�oG77%#. �77.�@5 E�77TH �
 

1��'#        �7( 
�7� 1,7' �7a	�#�� SN�> E�H��Y E
�� �T�' �� $#

*5 /	 ,"#��       E�50< E,' *o&5 S	l
 0# *GUS  ,7'��  .   S7	l
 0#

         *75 1,'#00�� E�H��Y �
 E�50< ^	# E
�� )
�5�" �;	
    �7� E#�7�

 *'�5�X �	 + E- ^	# u�>)Silencing (E- ^	# 
�( 1��'#.  

  

KVB���
 .�E�
, ���a��� 7
��2�  

 	�� $#��    E- ���> ,�gus        J#�aG7%# #,G�# 61,' #00�� E�H��Y �
 

DNA�77H��Y 0#    0# 1
�oG77%# �77� v�77% + �
�	�77� ?��77N E

    E- *N�cGX# $�H�Y0�V<gus  1�� "0 R&(#+     B�7 "# 0#�T�C� $#

�
�Y .   �8hU ���>|||          $+� + �7�i/� �7d" 
��75 $0�� �oW

  � 0+��Y< O-	�   ,7	
�Y ,7� . S/7' ��  �7.#       E�7H��Y 0# $
#,78� 

  �"�T"[	� 0# SN�>   *Y�� $�H)  1��T'�    �7�� (     *9"�7W �7"#�W +

)  1��T'Q   �� � (  *5 E�!" #�     E- ���> �( ,H
gus   � �F"< �
 	� ,�

,' .  E-virG          
��75 *	�7	�G(�� *Y
�.< 
�W+ B,D ?�9t# �FW

  �
�Y �#�U E�50< . ��d&5 ^	,�6        E- ���7> �( *"�H��Y 0# gus 

 J#�aG77%# 6
�77� �779i5 �77F"< �
DNA �77� + �
�	�77� ?��77N 

   E- $�H�Y0�V<virG  1�� "0 R&(#+       �7
�Y B�7 "# 0#�7T�C� $# .

        �78hU �79i5 ,H�' E#�&D �� B�	�G(��+�Y#��g   #� $0�7� �7oW 

 
#
 E�!" .S/' �� r   E�!7"             ^7	# �
 ,7"�� 
�7W+ B,7D 1,7&H


 *5 E�H��Y,'�� .         0# $
#,78� u�> + E�H��Y E
�( O���V �FW

     ,&'�9" �a	�#�� �%# ^/T5 �( �F"<6  �/. [�.�"<    �7h@" $�#�Y $#

  $#����          e7U� +
 �7H 0# B+�@5 E�H��Y 0# 
,D       y�7A5 $+� �7( 

    �
�Y ?��N 6,"
�� 1
�( ,'� ^�K	�5�"�( $+�> . R7'  
,7D 

    !&5 0# E�H��Y ^	# 0#�        + ,",' r�aG"# *9"�W �"#�W eGK	�5 �� 

            E�50< ^	# �A� *Y�� �"�T"[	� 0# 1,' #00�� E�H��Y 0# [�" 
,D  

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
20

 ]
 

                             8 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1391.2.5.15.3
https://jcpp.iut.ac.ir/article-1-1679-en.html


�%
*�   ��+, ��-�� �� ./ ��012� ����)Pyrus communis L.(...  

�g�  

 ��	A].KQ�� �  I
� �1VB���
 �LB�0�  �� �2�"27B� �� RG�; .�E�
, �  M
2����&�:2�A �2��A $1LB  

f�"+��C� �dCV n�@C� 0# v� 1,' #00�� E�H��Y ,N�
  E�50< �
 �( *"�H��Y ,N�
GUS,"
#
 E�!" #� *�< �"�  

�oN �g/�±��/Q a ��/�±��/�  a 

��/�% ��/�±�Q/�Q  b ��/�±|g/�  b 

 ^�;"��5 �;"��� 
#,D#| 1,' B� "# �#�/�  ±*5 
�#,"�G%# $�hX'��&, .^�;"��5
 $�H*&85 ?+�o� E�G% �H �
 ?+�oG5 u+�> $#�# nh% �
 $�#


 O�TG>#� %,"�#
 ^/"#
 E�50< )9:.  

  

��	A n.�,�� �2�"27B� �� RG�; .�E�
, �  M
2����& KQ�� �  I
� �1VB���
 �LB�0�   

f�"+��C� �dCV n�@C� 0# v� 1,' #00�� E�H��Y ,N�
  E�50< �
 �( *"�H��Y ,N�
GUS
 E�!" #� *�< �"� ,"
# 

�oN ��/�±��/�  a ��/�±��/�  a 

��/�% ��/�±�Q/�  b �g/�±Q�/�  b 

 ^�;"��5 �;"��� 
#,D#| 1,' B� "# �#�/�  ±*5 
�#,"�G%# $�hX'��&, .^�;"��5*&85 ?+�o� E�G% �H �
 ?+�oG5 u+�> $#�#
 $�H nh% �
 $�#


 O�TG>#� %,"�#
 ^/"#
 E�50< )9:.  

  

��	A ).
� �1VB���
 �LB�0� .��� �� I $E�:2�A �2��A $1LB�� �2�"27B� �� RG�; .�E�
, �  �19<  

eH E�50 ?,5 *G!()�D�%( n�@C� 0# v� 1,' #00�� E�H��Y ,N�
  E�50< �
 �( *"�H��Y ,N�
GUS,"
#
 E�!" #� *�< �"�  

�| g�/|±��/��  a |�/�±��/�  a 

�� ��/�±��/��  ba ��/�±��/|  ba 

��� ��/�±|�/�  b ��/�±g�/�  b 

 ^�;"��5 �;"��� 
#,D#| 1,' B� "# �#�/�  ±*5 
�#,"�G%# $�hX'��&, .^�;"��5�#
 $�H#*&85 ?+�o� E�G% �H �
 ?+�oG5 u+�> $ nh% �
 $�#


 O�TG>#� %,"�#
 ^/"#
 E�50< )9:.  

  

 ��	A'X..��� �� I
� �1VB���
 �LB�0�  $E�,�� �2�"27B� �� RG�; .�E�
, �  �19<  

E�50 ?,5eH  *G!()�D�%( n�@C� 0# v� 1,' #00�� E�H��Y ,N�
  E�50< �
 �( *"�H��Y ,N�
GUS,"
#
 E�!" #� *�< �"�  

�| ��/�±��/�  a ��/�±||/�  a 

�� ��/�±g�/�  b ��/�±Q�/�  b 

��� ��/�±�Q/�  b ��/�±�Q/�  b 

 ^�;"��5 �;"��� 
#,D#| 1,' B� "# �#�/�  ±*5 
�#,"�G%# $�hX'��&, .��5^�;"�#
 $�H#*&85 ?+�o� E�G% �H �
 ?+�oG5 u+�> $ nh% �
 $�#


 O�TG>#� %,"�#
 ^/"#
 E�50< )9:.  

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
20

 ]
 

                             9 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1391.2.5.15.3
https://jcpp.iut.ac.ir/article-1-1679-en.html


 ���� �� � 	
��
����� � ����� ������ ��� /  �����  /  !��"# $�%& /'()'  

�g|  

  
 Ra#=. ./ .�
� �B���%# ����� �"
# .���� gus .  ./ K
��@�gus��   ���1L��� ��
��x-glucK��, ���- .����  ���  . �  K"� �B��


o>8  ��  ���- 	E�# !�
, � �,�� K��� K"� �� .�92 �� KVB���
 !�
, ��	E .  

  

  
 Ra#( .!�
�2� _%<�����V12� p
�� ��� ! �< 	#� .�E�
, �� �?�� ���� ���"
�& �� .h�� : ./ �
ba
 �� RG�; ��E	2��gus IB� �  ) 

�� .�92 �� �2�"2	E  .i : .�"E) ./ K:b� �2�"2 gus!�
�2� _%<�� .���� K�
  ./ ���� ��vir G%1��, ���-  �, ��� ��	aq
E �< 	

	2 �	2 .�92  �? �� �� ��B�1<����,� �� RG�; �B�B�1<�� . �2�"2'�2�"2 � K:b� 	E�# Ra# �  �E �  �E� '' � '=��   �5%� 	E�# r

�


�� KVB���
 �
� !�
, � i�	%#��.  

  

  
 Ra#\. �� �2�"2 MB � KL
��2�"27B� �� RG�; .�E�
,� K�
 �,�� � �:2�A �2��A ��E�a� .��� �W02 ���e, ./ ���� ��gus ���- 

	%1��, . K:b� 	E�# .��%� �� 	
"�+& (+) �5%� 	E�# .��%� �� KVB���
 �
� !�
, �)t (	# �1��, �Q2 � .  

  

 ,&G
�Y �#�U .  S/'| E�!"     E,' �Y�+
 1,&H
  E�!7" �8hU�#
   �7� 

DNA      �%# E�H��Y ^	# 0# *X�� *W#�aG%#  . �/. E�50<   $�#�7Y

  E�
�%     !&5 0# �a	�#�� 1��Y +
 $#���       + �7C���� eU� +
 *Y�� 

+�H       �/. E�50< �	�G" �� �W�� �� �	=	
  �h@" $�#�Y  ?��N $#

�
�	�� .       E�7H��Y 0# f7	 �7H �
6    SU#,7> |       E- ^7	# 0# �aK7" 

,' 1
#
 `�a!� ) S/'�( .^Tb �
6 �a	�#�� ��V E�H��Y �
   

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
20

 ]
 

                            10 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1391.2.5.15.3
https://jcpp.iut.ac.ir/article-1-1679-en.html


�%
*�   ��+, ��-�� �� ./ ��012� ����)Pyrus communis L.(...  

�g�  

  
 Ra#Z.�,��  7
��2�   ./ ���� .� �� ����gus . DNA ���2/ R< )µg =X (��  $B72� ��
��HindIII�� � 	B �, $cE   ����,� ��
��n/X %

	# R01%� �2��B�2 ��9� �� � K9, �	A .�,��  .�92 �@W- �� ���� ./ !	# �� gusK��Be& ���2�  .�2�"2��E ' � = KVB���
 .�E�
, 

��  MB �E �<  ��  ���- �+B  ��E � K�
��� r

�
\� ��L2 �� .�92 �� �Q2  ��� ./ �	%E .  

  

 ,!" ,H�!5 $,"�� [�" B�U�# ^	# . )	,c7� �	�G" ^	#    �	�7G" 1,7&&(

E�50< 0# SN�>
�� *C9U $�H.  

  

��
12�
,�  
    ��@
�5 ��#[Y ^�.+# �8.�h5 ^	#         �
 *7�=Y �7� E- O�7@G"# [�5<

  *5 r�KA5 E#�	#
�' .  6)�@A� ^	# �
 �&�F�    $0�%S5#�D  75 L �t

  �� - O�@G"#  �
�	�� B� "# E .    6��#[Y ^	# �
    *7Y�� �"�T"[	� +


        �� �H��G(�
 0# f	 �H $#�� *9"�W �"#�W +    *%��� #[ 5 ?��N

,	
�Y. y�A5 �
 �F"< u=GX# $0�%#,W ^	# �CD  �7CGa5 $�H

 eH 6n�@C�   
�� *��aG"# + *G!( .   �5�"�� ^	# $#,G�# �
6  y�7A5   �7H

   ,"
�� 1,' r�aG"# E�K/	.     *9"�W �"#�W �5#      *	#00�7� y�7A5 �


 �� *Y��  �!�' ?��N ,5<�
 $#.        �( ,' �G
�Y e�Tc� E< 0# v� 

   *9"�W �"#�W eGK	�5 $#��6          
�7' �7G
�Y �7d" �
 �7�i/� y�A5  .

            �;7'�#[Y E- O�@G"# ��d&5 �� �H��T�� ^	�GF� �( 
#
 E�!" �	�G"

    �� 6*%��� 
��5 B�U�# ��        6$�G(�7� e( �dCV 0# 1
�oG%# *C(��:

   e7H 1���( E�50 *G!7(6    �7dCV  
�7	0      ���7> + E�;&	�7%�G%# 

 �%# f�"+��C� .          SK7" E�H��Y �
 E- O�@G"# ?�9t# �( *	� "< 0#

    ��TH# 0# O+#
�	0$         �7� 1+=D R	�50< ^	# �
 6�%# �#
��X�� 

       E- E��� E�50< �
 �( *�#���Z�gus    �7"� E�TH �	    $[7�5<GUS 

      E- $�H�Y0�V< 0# 6,' 1
#
virG       B,D �� ,' 1
�oG%# [�"  *Y
�.<

 *��aG"# y�A5 �
 *	#00�� �� )
�5 �( *"�H��Y �
 *5�	�G(��+�Y#

    ,%�� ?�9t# �� ,"
�� 1,' .       7� �	�7G" �7� �W�� ���      + 1,75< �7%


  E��9�% 1
#�"�X ��TH#6  *�=Y \�N�cX 6   *75 
�F&!��     ^7	# 
�7'

�&�F�  B�U�# $+� $0�% �;	
 1��5 ^	# [�"
��Y �#�U *%��� 
��5.  

  

���76��u�  

,77�	^+77%�� 1,/!77H+I� 0# �C�-�77.�&/��$0�+�!77( $# 77	 + E#�

eH &]�   �U< r�&W 0# ^$  5# �G(
 �  �7%�5 �$    � �
 �7(  7� # 
�9! 7	 ^

@A��5 )1
�� �tL"#
�,U + �/!� ,"#*5 *

�Y.   

  

v��%�   ��� ! �51��  
1. Cheng, M., J. E. Fry, S. Pang, H. Zhou, C. M. Hironaka, D. R. Duncan, T. W. Conner and Y. Wan. 1997. Genetic 

transformation of wheat mediated by Agrobacterium tumefaciens. Plant Physiology 115: 971-980. 

2. Chevreau, E. and R. M. Skirvin. 1992. Pears. PP. 263-276. In: Hammerschlag, F. A. and R. E. Litz (Eds.), 

Biotechnology of Perennial Fruit Crops, CAB International, Cambridge. 

3. Davey, M. R., R. Marchant and J. B. Power. 2003. Protoplasts of grain and forage legumes: Their exploitation in 

genetic manipulation, physiological investigations and plant-pathogen interactions. PP. 133-153. In: Jaiwal, P. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
20

 ]
 

                            11 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1391.2.5.15.3
https://jcpp.iut.ac.ir/article-1-1679-en.html


 ���� �� � 	
��
����� � ����� ������ ��� /  �����  /  !��"# $�%& /'()'  

�gQ  

and R. P. Singh (Eds.), Improvement Strategies for Leguminosae Biotechnology, Kluwer Academic Publishers, 

Dordrecht. 
4. Ghareyazie, B. 1996. Transformation of Indica and other rices (Oryza zativa L.): Genetic integration, expression, 

inheritance and enhance insect resistance. PhD Thesis, University of Philippines, Los Banos, Philippine.  

5. Janick, J. and N. J. Moore. 1996. Fruit Breeding: Tree and Tropical Fruits. John Wiley and Sons, New York, pp. 476-

479. 

6. Jefferson, R. A., T. A. Kavanagh and M. V. Bevan. 1987. GUS fusion: B-glucronidase as a sensitive and versatile 

gene fusion marker in higher plants. The European Molecular Biology Organization Journal 6: 3901-3907. 

7. Kaneyoshi, J., K. Wabiko, S. Kobayashi and T. Tsuchiya. 2001. Agrobacterium tumefaciens AKE10-mediated 

transformation of an Asian pea pear, Pyrus cetulaefolia Bunge: host specificity of bacterial strains. Plant Cell 

Report 20: 622-628. 

8. Kosugi, S. Y., K. Ohashi, K. Nakajima and Y. Aria. 1990. An improved assay for β-glucuronidase in transformed 

cell: Methanol almost completely suppresses a putative endogenous β- glucuronidase activity. Plant Science 

Limerick 70: 133-140. 

9. Leblay, C., E. Chevreau and L. M. Raboin. 1991. Adventious shoot regeneration from in vitro leaves of several pear 

cultivars (Pyrus Communis L.). Plant Cell Tissue and Organ Culture 25: 99-105. 

10. Lowe, K. C., M. R. Davey, J. B. Power and B. J. Mulligan. 1993. Surfactant supplements in plant culture systems. 

Agro Industrial High Technology 4: 9-13. 

11. Matsuda, A., M. Gao, K. Isuzugawa, T. Takashina and K. Nishimura. 2005. Development of an Agrobacterium-

mediated transformation method for pear (Pyrus communis L.) with leaf-section and axillary. Plant Cell Report 

24: 45-51. 

12. Mourgues, F., E. Chevreau, C. Lambert and A. De Bondt. 1996. Efficient Agrobacterium-mediated transformation 

and recovery of transgenic plants from pear (Pyrus communis L.). Plant Cell Report 16: 245-249. 

13. Murhammer, D. W. and C. F. Goochee. 1990. Structural features of non-ionic polymer molecules responsible for 

protective effect in sparged animal cell bioreactors. Biotechnology Program 6: 391-397. 

14. Nitsch, J. P. and C. Nitsch. 1969. Haploid plants from pollen grains. Science 163: 85-87. 

15. Norelli, J. L., H. S. Aldwinckle, L. Destefano-Beltran and J. M. Jaynes. 1994. Transgenic ‘Malling 26’ (M. 7) apple 

expressing the attacin E gene has increased resistance to Erwinia amylovara. PP. 333-338. In: Schmidt, H. and 

E. Kellerhals (Eds.), Progress in Temperate Fruit Breeding, Kluwer Academic Pub., London.  

16. Quoirin, M. and P. Lepoivre. 1977. Improved media for in vitro culture of Prunus sp. Acta Horticulturae 78:  

437-442. 

17. Sambrook, J. and D. W. Russel. 2000. Molecular Cloning: A Laboratory Manual. 3rd Edition, Cold Spring Harbor 

Laboratory Press, New York. 

18. Schaart, J. G., K. J. Puite, L. Kolova, N. Pogrebnyak, A. C. Cassells and P. W. Jones. 1995. Some methodological 

aspects of apple transformation by Agrobacterium. Euphytica 85: 131-134. 

19. Trifonova, A., D. Savova, K. Ivanova, H. Schmidt and M. Kellerhals. 1994. Agrobacterium-mediated transformation 

of the apple cultivar. Plant Breeding 1: 343-347. 

20. Wu, J. Y., Q. Ruan and H. Y. P. Lam. 1997. Effects of surface-active medium additives on insect cell surface 

hydrophobicity relating to cell protection against bubble damage. Enzyme and Microbial Technology 21:  

341-348. 

21. Yao, J. L., D. Cohen, R. Atkinson, K. Richardson and B. Morris. 1995. Regeneration of transgenic plants from the 

commercial apple cultivar Royal Gala. Plant Cell Report 14: 407-412. 

22. Zakeri, Z. and B. Sharifnabi. 1991. Fire blight of pear in Karaj. Proceedings of the 10th Iranian Plant Protection 

Congress, Karaj, Iran, pp. 157-159. (In Farsi). 

23. Zohour, A. and N. Rahmani Moghaddam. 2004. Spread of fire blight in Khorasan. Proceedings of the 16th Iranian 

Plant Protection Congress, Tabriz, Iran, pp. 42-45. (In Farsi). 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
91

.2
.5

.1
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
20

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            12 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1391.2.5.15.3
https://jcpp.iut.ac.ir/article-1-1679-en.html
http://www.tcpdf.org

