
 ����� ��	
� � ���	�� ��
� � ���� / �	�������� /  ��	 ! �"
# � $%&)( ( /*�+	#,-./

���

 0�	#12� 2*+�	���32�  �4� ��12��2	5�� �1� 6��7	� 8�� 9�:;�

��<= ��=�*	�2�	
4 �+>� � ���>? ��� �	4 @,

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

A&��<

�>�B��>C >D� ���>� 	� ��E
C 9�:;� �<

F	�G�H�� <!� ) NAAIBA, (�� 	��:+�G�
) BAP, TDZ(I 2 @	�	#  J+ 1)MS, WPM, NN( � 

 �<

F <�	K)Gelrite, Plant Agar(�� � 2 � <!� 12� 2*+���32� �	�? ���4� ��12��2	5��� @�+	��L�$+��:�	�  MN�	JF O>� BP	4 �� 

   �>K� ���	QC!<. � +?S�	�          � �� ���
� 1� 	%2L ��� � �<! $�T�C ��	HU	! ��<�C +?S��V� ���>� �<+�>? <2.   W2	J+��� 1J+*"C X+	:2 

  �>���L># 1U	!   �
�� Y�	ZC @     [5� �� �� ���, %  I 2 	��	 �C �>�	� 	# +1  ��E
C �    ��� �	�2 <!� �<

F .  G+>:������   ��	HJU	! 

     �� W# �<! <�P�C,.   12� 2*+� 8�� ���     I 2 >D� �� �!	2 @	� 1+	# MS  ��E
C � �<

F	� <!� ) mg/l ]/] (BAP�) mg/l ^/_(IBA ��� .

�<

F <�	KGelrite 1� 8�H2 ��	HU	! ����� <!� �� >:%� >D� Plant Agar��� �	�2 ��U ��  . <!� �<

F ��E
C � I 2 B��>C `	��>�

1U	!	�P�C �<�� @�<!  <2��C	
�� ��32� >�aAC ��12�� 7+�>! �� ! �����1��(in vitro)�>�? ��>4 .

�b��	��� �<:�32� ���12��@+�� 1U	! �@1+	# d 2 @<!� �<

F ��E
C @�<

F <�	K 

1�<e�

   �����  ! "#� ��$%!�&'           (�)*%�+, -),�� 	��)� . /)+� "0�1 

         2345)& ��67� (8 �79 -1 '	��  '�&��79 . :	�1. !  )�   �)1 (!�

<��*   => 2�?�@@?@@@   A�  �BC �	"   �	�D� ���?@@@    . ��)4E& 

�*$%�* <�� A*  2�@?��� > *   F�G�)H)� (   .I),�     %	 �)��1 ��7)>  )* �

 ))� J�5))��" 		�))G)� .(  "K�2))L  ! "))#� :�))*G A))�! A��))�

������&' "0�1 ?          . "�!�)0 � �!  ! . :	�1 �71 :	�M4C! 	��� 

    �C! �!	��N�1 "�O�1 ��*51 "�.�!	./&A*3P    "H�2Q� R��3S �	 

*K&! -4T!	 �  -Q3, .     ��  ! "MH4U� "���� '�&8:	�.   �	 (8 '�&

    �9V =1�L �D3S!�C .   (!��! �	 F�L�! I*%        :�)*G A)�!  ! ")MH4U� 

    . :2�	�G �79  W,����64T!  "�! :X�.!    ' �.�79 -3*�  �	 '

  �C! �D3S . . �.� �	  !�1 A��% '�&'  . �*YE� 	!X3+1'   F�)L�! 

��$%!?        ")� :	�M4)C! �)��1 �79  !  		�)G .�.�   Z)H4U� '�)&

  �!2))��� -))N�P �))*QY� . �))��1 �7))9G2))% " �	 :�))*G A))�! 

$7��� 8:�?    F O [��2\� !�1' 	!X3+1 '   /&!�)� !�  ")� 	 �)C.  �	 

"C��1         F�)L�! /45)��� �7)9 ]��N �	 :2T F�^%! �*N! '�&

 ��$%! ZH4U�?       �C! :2�8 �C	 -1 "+,�� =1�L _��4% .    ��)C �	 

����    -5%!�� �	 )��(!�1' C��1 " �`!   :2339 /*a3�    �1 2T� '�&

F!2%!    -%!�, "K45��� "b!�%  ! ?"�!   '�& �b �	 �b!�4C! �  "c 

:��2T :	�M4C! �7+Q�	�! "<! (�18 '�& . A�! �	C��1"  ! GA3

,BAP   . IBA � -1*  (!I� � *H"  < �	 F�G*  �4  2)�	�G :	�M4C! . d)�

   [2))� -))1 �7))9  !� �))� �?-))4M&   ))4��G =#))T -))3*� . -

� . 2T�! e�3T��9 . (!���	�4C! W*��� -1"C23+� . "3� :2#7%!	 ?"&�*G "C�3T �5�  ?%!	A*1 :�$7 "3*KN F��! "HHK<!):�(A�.IL ?

* : %.�4#<! �5� ?[�Q��#� ��f5�*#" :raheemhaddad@yahoo.co.uk
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-N�T"�! 	�K%. 4% *  ! /+� -^� C��1 A"   � �4+1 2T� ?�-%�K%I�&'

-N�T�&'    �C! :	�1 :�� (�18  .  �	-D<�B�!' 	 �  !�)1 �$'  E7)� * =

-))))%!�,  ! -L�))))C�))))&'Q%�)))), " ��))))$%! /))))L� -))))C 

Early Superior, Flame) . King Ruby ( 2T :	�M4C!)�� .( �	

1* >�� A*W�&' �� *   C��1 	��� �7> g" �4+1 ?� >�� A*  hK% W

MS    :!�K& -1 �/@ � *H"  F�GBA   ? i@     .  .��>�C F�G �   �	 F�G 

<*  !�1 ��G8 �4'   /L� Flame 	�1  .�%:��5N�T�& !�1 '  )C��1 "   �)`! 

 ��T j3�'  C��1 	��� " 1  )*    2)34��G �!�)L �47 .    ��)C �	����

!�1'   ��43>  	!�)�  "<�)3�      ?�)��1 �7)>  ! =)S�b  -)%�K%I��  !

%�*�:�$   ��$%!   :	�M4C!	�G )�  2)i( .�*  <�� -)3 )*  :2)T 2    g*)�� �	 

  �79MS   '�4�� �aH0�&1 ZH4U� '� �)H3BO3 ( � -)1 )* (!I

�@@k@� *))H" �O�))�F�))*3*��<8 .)AlCl3 (� -))1))* (!I��k@

�*H"  �O��  2T :	!	 2T� .   j�!I�! �1   )1 �)aH0�   ")N�1 �!2)\� ?�

	!�� "<�3�            j�!I)�! ?F�)*3*��<8 j�!I)�! �)1 =)1�\� �	 . j&�)9 

���� .  �	C��1"  �)$�	 ')�(    !  -)%!�, �)&      /)L� -)C "Q%�), '

l!� " ��$%! ) Cultivar(i           :2)T :2)%��.� -)%�UHG �	 -)9 -&�� 

     2�	�G :	�M4C! -%�K%I�� (!�3l -1 ?2%	�1 .:�G     ��)c -1 �&�k�/@

"4%�C�4� =��b   "Q%�, -%!�,   ?  :	�M4C!2%2T .j��� 8 �)&'   -)��� 

  =��Ti           �)`! (8 "c -9 	�1 -%�G!2, ZH4U� j��� 8  m)K% �)& ?

 :233> /*a3��&'      2�	�G "C��1 �S�3l "N�1 . 2T�  .  �&  -)%!�,

  g*�� �	 "Q%�, �7> mK%�&'NN?.�b'  /*a3� :2)339 �)&'

2T�BAP  . NAA ?A*��4�.N�1 . "hK%  �)&'	 �  %2)D� �)$"

�!�L ���G  . ! �	� C��1 A" >�� *       2)C [�M5)� h)K% .	 W�  . /

  5)H> [�3`�4%��*   <�� W),�� / )*  2 -)T�N'!   	�G :��5)N�T  )�2.

L�C-  '�&�c�  !� :2T =   ! d)�  -7)��         =)\43� -)%�UHG -)1 ")�! 

2%	�9.

             �)� . -)KHL n��c  ! oO�S! ��$%! �*YE� (!��! �	�.� �)&'

	��$'   � p!�%! 23%�� * %�1!�N ?2%� )*      � [�2)% -)1 . (2    ��)1 g)C�

)!�1'  bqS! ���! "  4%r . * )E" (   ")� [��)S 	�)*G .    �)1 :.q)l

�.� �)&'     -)1 :�))*G A)�! 2)*<�� s�)� �.� �)&'  2)�2, )�))� I

	 !�	�' (       �)C! ��45G ��b �	 ZH4U� t!2&! �1 .  )E� �	"   ! 

 "C��1 A�!   �`! �&   :2)339 /*)a3�   2)T� '�)&BA  ?IBA   . GA3  . 

mK%�&'   -��� MS  ?MS/2   . WPM   �	 '�.8��   )3*+1 . -  �)C'

 �))+%8 �)aH0 �)1  )1 ��))$%! /))L� .	 "  2*M)C -))%!	 )))1"-))%!	  ( .

	.�&�T')  �!	 -%!	 (  )C��1 	���"      �)��G �!�)L )� .(   -)^*4% �	

  ?��>  2T� :2339 /*a3�BA    �aH0 �1 � H*� "      /)L� �	 �4*< �	 F�G

"1-%!	 . 2*MC �"H*�F�G �4*< �	  BA �1 :!�K&�/@"H*�F�G �	 

  �4*<IBA  	.�&�T /L� �	 ' �7> g*�� �	MS   _��)4% A��)4+1 

    -Hb�� �	 !�'�.8��  2%	!	 (�7%  .      23P _��4% -l�K^� -1 -,�� �1

    )C�C! F!2L! ?�*N! -&	" !�)1 '     A)�! ��H)C (.�	 -)1 (r ��)\4%! 

   -%�5K&  ! d� ?[�Q% �C'      C  ! :	�M4C! ?�a% 	��� (r */45�&'

     :2T �*QY� ���1 �7>"�2T�1 .       -),�� AK)u ?�u�b v�c �	

 ��4% -1  C��1 ���C _"�&'       �)`! ?:2)T F�^%!  m)K% �)&'  %2)D� " ?

  /*a3�:2339�&'      2��, . ZH4U� 2T� :2339�&  -%�K%I�� �1  �)&'

  ��$%!"1-%!	 !�1 '    �.8�� . -%!�, 2T� '      =�!�l A�! �`! . -N�T 

     �K% . 2T� �1-%�K%I���&'  C��1 	��� "   �	 . :2)T :	!	 (�7)% 

   !�1 WC�3� g*�� (����' �!I�!I�� "   /)L�   )C��1 	��)�" )��D� "

�C! :2�	�G.

�����f��	�

��))$%!  ! "))C��1 A))�! �	/))L� ""))1-))%!	%�BH))C""(Bidaneh 

Soltani) +�* ! :2T -   ��)$%! �x�)NV -l�K^�  ")1 -)%!	  (�� �)C 

      A�.I)L (�4)C! ' �.�7)9 	�+,   2)T :	�M4)C!.  �	  ")C��1 �)&'

���2))\�"?  F�))% -))1 �7))9 g*))�� :2))339 2))��, .	 �))`! '�))&

Gelrite (Gelrite Gellan Gum, G1910, SIGMA) . Plant 

Agar (P1001, Duchefa) �))��G �!�))L "))C��1 	��)� .!�))1'

 )C��1"   �)&��K*� �)`! )i h)K%  Murashige and Skoog: MS, 

Woody Plant Medium: WPM, Nitch and Nitch: NN �i

a3�*  >�� 2)T� :2)33> /* )Q"NAA   �)1 BAP) �(?BAP   �)1 IBA

)��(   . ?TDZ  �+3�)  �.2,�(?  m�j��� 8 =���49�� i × i �	

   oq��)> v�)c W)<�L "�	��)�   2)�	�G A�.2)�  . !�)1' � �)& *��))K

�� 8�   	!2D� ?j��-7*T =N!	 �	 :�G =��b -%�K%I�� �&'��@

))H*�"�))4*<')   -7))*T �))&�-))%�K%I��  (-))$%�!	'2%2))T  .

�T!		���!	�1' GX�. "    ! �&�-%�K%I��) �      t	��)� -)1 ?�!�E� 
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 0�	#12� 2*+�g	���32�  �4� ��12��1� h2	5�� 7�6�g	� 8�� 9�:;�... 

��i

 ��<K,.B��>C �	I 2 9�:;� 	���E
C @ �� ��	Z:�� ���� ���� � <!� �<

F+�� 1U	!�

W*>�� F�%�& g*���&':��5N�T �I*$%! �7> �! "

SIM-I SIM-II SIM-III SEM RIM

MS  hK%�&' � × �/
�

�/
�

WPM  hK%�&' � ×

NN  hK%�&' � ×
Sucrose (g/l) �@ �@ �@ �� ��
Calcium Pantothenate (mg/l) i�/� i�/� i�/� i�/� i�/�
PVP-10T (g/l) � � � � �
Ascorbate (mg/l) ��/� ��/� ��/� ��/� ��/�
Biotin (mg/l) �i�/@ �i�/@ �i�/@ �i�/@ �i�/@
Riboflavin (mg/l) ��/i ��/i ��/i ��/i ��/i
Cysteine (mg/l) ��/�� ��/�� ��/�� ��/�� ��/��
Monobasic sodium phosphate (mg/l) ��� ��� ��� ��� ���
Gelrite (g/l) ��/� ��/� ��/� ��/� ��/�
pH �/� �/� �/� �/� �/�
NAA (mg/l) �/@

�&��K*�'2T� :233> /*a3� 

�- (BN): BAP ( ��/�  mg/l) +

              NAA ( @�/@  mg/l) 

* * *

�- (BI): BAP ( �/�  mg/l) +

    IBA ( �/@  mg/l) 

* * *

i- TDZ ( @�/@  mg/l) * * *

  ��ql* :23&	 (�7%   ! :	�M4C!      1 -c�1�� 2T� :233> /*a3� W*9��  -3l   ��K*� (!�      �)1 :!�)K& :��5N�T 2T� �	      ! :	�M4)C!  �)+3�     m)K%  ! ")#�  �)&

"�2T�1) .SIM: Shoot Induction Medium:��5N�T �I*$%! �7> g*�� �� ?SEM: Shoot Elongation Medium   (2)T =)��c �7> g*�� �� 

:��5N�T;RIM: Root Induction Medium-7�� �I*$%! �7> g*�� �� .(

   !�E"    ! ���  -%�K%I� T *-7 ( ���G [��S.     (��  -9 �^%8  ! 

       !�1 ?	�1 I*��� =�!.! �1 t	��� v�c p.�T'  I�� -*+� -%�K% �)& '

      j��)� 8 23P  ! d� ?j��� 8  �*% 	��� �!2)41!"  -)%!�, -)1 ?  �)&

    :	!	 ���C z�T   -%!�,  ! d� .% "?         )1 �)+%8 {�)1 . -%!�,  !  -

   2�	�G :	�M4C! -%�K%I�� (!�3l.  ��9 A�! '!�1?  :��5)N�T    '�)&�

-<�C 1�P "       [2)� -)1 !2)41! !� :�G -C '.�b ��  '�)�	 �	  .� 

Cº�        ! d� . :	!	 �!�L ��       F�)$18 F�)Kb �l�C Cºi�   .   2)3G

�!	 " �1   =*�.2�� j9 |��L  ) g/l �( ?	 ! -4U*�8 �'  !  -)C�� . 

       .�5)� �Q5)% -)1 {�1 }�N'   �)�	 �)1 :�$7)��� 8 �	 ?'Cº��

  2T :	!	 �79) ��( .�	  .!2)�   !�),! F'  )N�1 " j��)� 8 �)& �	 

    I��  ! I*% ��+1 =��-%�K% �)&      2)�	�G :	�M4)C! ")B*�� '. !�)1'

�!	 23G"I��-%�K%�&' :��+1   ?-L�C�&'       [2)� -1 !241! "&�*G �

   .� J8 �	 �l�C!     2)T :	!	 �!�)L (2% .   (8  ! d)�      . W)*��� -)1 

-%�G!2,      =*�.2�� j9 |��L gC��  )g/l �(     [2� -1 �   ?-)\*L	 

�~*& /�2))C))�!�H9�� % A*x�))� '.�))b�@)� �))& �	 :�))BL �

H*�"�4*<  �!�H9�~*& /�2C � (   [2� -1�@ -\*L	  .      :�)*, �.�)H9 

�/@ %   [2� -1�@    ! d� . :2T :	!	�!�L -\*L	 i J8 ��)1  "7)9

 RBL -1�&'    ��c �1 �"4%�C�4� 5\� * . /   g*)�� -1     �7)9 '�)&

 2%2�	�G =\43� .>��*Wg*���&   �79    �)4%  ! :	�M4C! AKu� . _

S��* N�1 -" \�� *  [�\)�  ?�  ?�@  ?��   . ��(    �.2, �	 � (�7%
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 ����� ��	
� � ���	�� ��
� � ���� / �	�������� /  ��	 ! �"
# � $%&)( (/*�+	# ,-./

���

	!	  �C! :2T : ��)c -1 ?' H> �	 -)> )* �)� 8 -�j  0 -)1 �)& )*  ! �

mK%�&' �� �  a3� . -*  /:2339 �)&'   >�� ?2)T�  )* . W� ��)4*A   . �)&

C!*�&2' �8 *  -3� 	�1 (�5E .!�1'   -*+� g*���&     �)*% 	��� �7> ?

  ! d�    ZH4U� 	!�� (	�> -��u! ?pH    �	 �+%8 �/�     d)� . /*a3� 

    :233> 2��, (	�K% -��u!  !?  ��	 �	 'Cº���    [2� -1 �@ -\*L	 

�!	 23G"   ! d� . N       ")Q��\� '�)�	 �� (2T m3Cº�@   /*)a3� ?

:2339�&'   2T� �1      "$%�)C �C �4H*� µm�/@    g*)�� -)1   �7)> 

       �!�L :	�M4C! 	��� . -47G -��u!234��G.  �	 �&��K*�      2)T� s�)�! 

  3T.� g�!�T �	          [2)� -1 W*��� -1 ?J.�34� "#���� . "����  . 

�   �l�C �	   '��	 ��   . �� -,�	  "4%�)C     �)1�c� . 	!�)G�@ %

 234��� ��.��..�GX"  ��c :��5N�T�&' )1 :2T 2*<��  -  (!�)3l

.�GX" HS! "      2�	�G �Q` j��� 8  ! jU1 A�!  . :��5)N�T  '�)&

 �C	 -1   -1 !� :2�8    [2� �ki  .�  -1     �7)9 g*)��   -7)��  )�! "

RIM(Root Induction Medium)   . :	�)K% =)\43�  )C !�)1 d~'

 (2T =��c  -1 -N�T   [2)��@k�@  g*)�� -)1  .�   <�)c 2)T� "

 :��5)N�TSEM(Shoot Elongation Medium)  2)T =)\43� 2% .

-L�C�&'-7�� �!	     -1 ?:2T W*>��    z�)N W)C�3�      h)� =��)T 

  {�1 }�N F��+P?     .	 h� . -l�I� }�N F��+P h�   -)C�� F �	
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