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

�

/�
0 123� �� 	�34 �	2���52� ��2�� �2�� 

���6 3��� ���+7���� 3���87�9	2�	� 	
��+*7�	:!�4 3;<+�� )�� ���3 ���+

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

:$��=

	�34.)Phoenix dactylifera L (�� 3�?:@ A�0	B 123� �� �)
� C��< D� ��E! .� /E2� �� ��=E�@ ���E� ��=EF� =E
9	� �@G:�E� A�

A�0	B 5�3B 7	�2?H@ /2�3�	
� 7���� ��0� 	#9I =!� ����� ���� =
� � ���� D
�3� �� 321A�� 	� �� 5J	6 K�	� K�� �K�� K./2� ��

 �3� 1�LF@D
�#� �	� *23� K�	� �� 	�34 �� �	2��� 52� �3� K�� M�F� � �9����� N��3@ /23)#� /���@ �A�0	B � ) 	�8	E@ ,

O	:�� �	P�� D'	�7��3 �)�� 7=! ��	Q)�� D9� 952� ���
� D� ��3� � ��	�B .D9� 952� K�R M�F��� �9�Q� =S �� =�� 	�MS 32�	L� �	6 

�� &�)T�2,4-D,NAA �2ip V�'	� M�F� ���
� D� 	�� �� �:2�	@ �� �2��+±8.�)9	� D0�� =9=! ���� ��3P ��3X .	)92DR ��� �	�9 Y

V�'	� Z23F@ /23)#� � /23)��� �	6 K�R M�F� �� &�)T� �	P�� �3� �2��+[[���� 3)�' �� �3X2,4-D78[���� 3E)�' �� �3XNAA 

�,���� 3)�' �� �3X2ipK�� ���� .3)#� \
��� �� 3]2� �	P�� D� K�*9 O	:�� �P�)8^/-.=<�� (V�'	� K�R M�F� D� K�*9 �E2��

���� �����43 ./�
0 	L'� ��_
� D� 7V�'	� �	2��� �� =�� �2�� V�'	�7 /�
0 K�R M�F� ���� 	� &�)T� 32�	L� �	6 �2��BAP7/�)�
�� 

�NAA =9=! ./�
0 �3� K�R M�F� /23)#� �	6 �:�@	��� �2��8���� 3)�' �� �3XBAP 78���� � /�)�
�� 3)�' �� �3X+/[���� �3EX

 3)�' ��NAA ��� .�� 3]2� �P� �� D� K�*9 ��3 �)�� � O	:�� �	P��/�
0 �2��=9��� �����43� 3@`	� ./�E
0 ��E_
� DE� ��E2�� 	E�

D�2� M�F� �� �=! ���MS=9=! ���� ��3P ������ ��=� .Da�	�X D�2� 	� � ��=�X D� �=! �3)
� M2�3! �� ��3� �	X�	� �3� �=! ���


� D9	T�X D� K2	#9 ��=9=! "L).

�b�� 	����=:7V�'	�/�
0 �2��3� K�� 7	�34 7��2�� 2�)* 

D�=L� 

�����.Phoenix dactylifera L��� ��� !"# $!% $!& 
��'

 ()� *� +,��+-�./ 0�1���2 +3�%�4% 5 67� 89�"� ��'�4: ;���

 +!� ��./ $% +% "< 0�4�2 5 $3�4� �5�� �5�)�.(�!�: ;!4$!% =�

 +>"� ?� @ 6!��A3 �!� �!�* �� BC !.D� $& � <�� 8��9 *�

 5� ���� $"� ��"& �� ;4�* EF�4�+� =G +� �4H,� �G3 / � / .�!%

 � !<5 �!4H,� I�!J3 ;�� �% $F%�� �� 0��4K% ?L,7� ��M ;��

 ����)�N.(� <�� ��GD� % 0�' $0���!� OP3 �' *� =G�2 
��

 �!4: +:G!3* *� +!@�� ���5� +!9 �� �)"� 5 =� % �5GQ� !% =$

+� � <5 G"�2 .
!.M* �� 5 G"& ��4K% �5� ;�� *� ���� �4H,�

 +� I�.� ���: 5 =� % � /)�R.($7!4/ �5�� 0��!��*�A�� *� �0

+� 5 G4- � 0��% ;�AS��< �5� 6� �� "# $% �� � �!��� ����*� 

��& =��T>�� ���* EF� �� .U4!Q� �� �!��� +��**�!% *� 
7!&

 I�G3� 8��9 ;4!"< �!� +��* +!��* $!% 0��!�* +S>K!% +,4��� !� 

�.V4��� $%4'  W#X+.Y# 
=G,7'5Z� ;4K4",� 5 ����"/��& �[ - "\� 4%0*�5�7] 0�^�] 
.4'  W#X=�S7'5Z� +.Y# 
+Y�64>3[ +�G")����)� �
*:
K� �?�_��,� � XK�35�>,-�4,+:habashia@yahoo.com 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.3

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

6-
29

 ]
 

                               1 / 7

https://dorl.net/dor/20.1001.1.24763594.1387.12.46.3.2
https://iutjournals.iut.ac.ir/jstnar/article-1-1102-fa.html


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



���� +3 �� ' V4&�� 5 `4� 3[.

$3 .3 A�� *� =��T>!�� �!��� �� 
!��% 
7& 0��% 0�GD>� 0�'

+� +� �)32 ;4% *� $& �� / ;4!"< $!% �� !� 5 (>K!��� �0��!% 0�!'

 +� �J3 $% $& ��& =��/� =�4: +��)>3� $3� < 
��% G�� +.>K!��� 0�'

 A�� �� =��T>�� 0��% $3 .3 A�� ;��>)% �!��� 0����*� G"!/�% )�5�a

5��.(- �4G;4"< +��* +,4��� � b -�& 8��9 *� *� O!@�M 0�!'

 *� +,� (>K����5� �'0.I�G3� 8��9 *� 
7& ;4!"< �� +��* +!��*

���� +3 �� ' V4&�� 5 `4� 3[ $% 0���* +S>K% +,4��� �.

$3 .3 A�� *� =��T>�� ���� �� 
��% 
7& 0��% 0�GD>� 0�'

+� +� �)32 ;4% *� $& �� / ;4"< $% �� � 0��!% 0�'�5 (>K!��� 

$3� < +!� �!J3 $!% $& ��& =��/� =�4: +��)>3� 
!��% G!�� 0�!'

 A�� �� =��T>�� 0��% $3 .3 A�� ;��>)% +.>K��� �!��� 0��!��*�

 G"/�%)�5�a.(- �4G;4"< +��* b -�& 8��9 *� +,4��� � 0�'

 *� +,� (>K��� *� O@�M�5� �'0��!��*�A�� �� A!4�2 8� � 0

+� ��./ $% ���� �5�)��R�����c����d5�c.(;4"< +��*

 +-� !>� O!M��� 0�K,� O��/ � .D� � 9 $% ���� �� +,4��� �

 �b -�& O4,7� 6��Q� O��/ 
�� $% 5 �* ;4"< b -�& ���52 

$7!�� 
��)3 �� 5 +��* $��/ �+7�5� ;4"< O4,7� ��2 �4H,� ���

 
��)32 �G/)�.(���A: 0��!��*�A�� �% $F%�� �� 0�5GQ� 0�'

 �5� *� ���� ;4"< +,4��� � +��*)R��R5�c(I�G!3� 5+!��*

)5N(���� � <5 .e���*2 0�' �!% $!D-�F� ;!�� �� $>��: I�f3� 

% gG' $!�5 �4H,� 0��% ;X.F� 5 ���& �5� 6� ���52 � <54h

G3� =G/ +M��9 ���� +3���� I�i�� .(!i� ��!)j *� � J"� ;4.' $%

 =��T>�� I��4� 5 +M�% ����.D>�� �k�,_&G/.

� ����A�� 	�

��	�X ���� 

� j�� 0�'��N8!41Q� �� !� I�i�� *� ���� =��� ��>��� $-�� 

h_"� �� "# $% e���*2 �� $3 .3A�� �'G/ =��T>�� .� <�� ;�� �!'

 G���: $4)� b�_#�G"% 5 *� '� �k�"4� *� .���&�G< *� GD%l�% �!' 

5
��% �'� <�� g��9� +��m� 0(>K��� ��' < �' G3G!/ �G .;!��

$3 .3A�� ?G� $% �G>%� �'�R(�G!� 
!��Y& n4' � YQ� �� $14i� 

Ra ;� !� =�!Fi G!"j �% G@�� )Tween(a5 =G!/ +3 T#G!m 

on�dG3G/ +� 7%2 O��>�� �F1� k2 �% ��% .

V�'	� 3�?:@ � 	L'� 

?�!DFi $% +3 T#Gm *� GD% (>K����×�K!1� 0�!>� +>3�!� 4(

��Gq� $% on� 5 G3G/R���!>� �!' �� $!3 .3 A0�!�O!��� e


7& U4Q�MS)��(05�MN���!D� ��!r* �!>4- �� I�: ��a 

+!!!Y4� �!!!>4- �� I�!!!:NaH2PO4 �aa+!!!Y4� �!!!>4- �� I�!!!:

;4��� Y:)Glutamine ( ��+Y4� ;4� 4% �>4- �� I�:)Biotin(5Na

G3G/ 0��G)S3 *��&�� �>4- �� I�: .�% U4Q����!:2 �>4- �� I�: 

5 G��<pH 5� U4Q� 0�/RG/ (4J"� .
7& �� +,���!� �� �!'

 0����±�$<�� +>3�� ���: G">��: ���i .�� +'�4: � �� ' $�


JYr U4!Q� $% b -�& O4,7� 0��% tY>P� 0�' $��!m� 
7!] 

O��/ $& G3G/2,4-D)da��a��a5�aa +!Y4� �!>4- �� I�!:(,

NAA)�R5a+Y4� �>4- �� I�: (52ip)��N5R+Y4� �� I�!:

�>4- (� % .$3 .3A�� �' �'R
7!&�5 ��!_,� $!>T' G3G!/ .*� G!D%

 b -�& 
7& *� =�� ��)j v!3� 0���� 5 ��� +T4& �J3 *� $& +��'

 05�!M U4!Q� $% �G3� % 0�4/ $% O��.>� G4T�da+!Y4� �� I�!:

 �>4-2,4-D 5N+Y4� �>4- �� I�:2ip O!1>"� b -�!& �!4H,� 0��!% 

G3G/)O,/��k.(b -�&�'�w �')*�4>���5 �� _3 ��� 0��% 

�� % ��� 0��%(b -�& O4,7� G@�� �)$!3 .3A�� ��G!D� 
_K!3

 $!% G!3� % =��� b -�& O4,7� �J3 �� � 
7] U4Q� �� $& +��'

 $3 .3A�� x .f� =G/ 
7& 0�' (b -�& v3� 5)*�4>���0��!% 

= )i 5 =*5�,3 5 �� % 0�!3� G4T� 5 0�4/ 0��% �� !% v($!%

 =��� 5 G/ 0G"% $_�� +.7j ?� @ I�!3 *� =��T>!�� �!% �)32 0�'

 ��A��SAS
��: ���i 0���2 O4YQ� 5 $�Af� �� � .

/�
0 	L'� 	�/�
0 3�?:@ � �:�@	��� 	�

b -�& 0�' 
�� $% 6!��Q� 0��!% �4H,� 
7] U4Q� *� =G�2 

;4"< 
7!] U4Q� $% +��*MS 
!JYr 0���� *� t!Y>P� 0�!'

� �� ' 5 ;4>4"4& 0�'BAP 
!JYr �!% I�G] �' �!'0�d5�

+Y4� 5 �>4- �� I�:NAA 
JYr �!'0�/a5R/a+!Y4� �� I�!:

 �� 5 O1>"� �>4- ?G/ �% +��"/5� �aaa �� >� �% o] - !�� ��

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.3

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

6-
29

 ]
 

                               2 / 7

https://dorl.net/dor/20.1001.1.24763594.1387.12.46.3.2
https://iutjournals.iut.ac.ir/jstnar/article-1-1102-fa.html


/�
0 123� �� 	�34 �	2���52� ��2�� �2�� 

N

":!+.K�	� �� V�'	� "�:�@ V�'	� K�R M�F� �� 	�34 � )*23� 	� ��3 �)�� �P� �2��)�&'(

/�
0 V�'	� 3�?:@ �	6 �� ��dK�� �� =�� �	� )O(

5 *5� 
#�!!����� 
#�!!� �!!\!+0�!!�� �� �±�$!!<�� 

+>3�� ���: G3G!/ =��� ���i .7!&!
!' �!'!�R6!� $!>T' ��!%

 
7&�5 G3G/ .-�& e"&�5!b 4Q� $% �'!] U!< 
7!;4" +!��*

�!!>T' !!!i *� G!!D% $!!!: ���!!!Q� ;!!�� �� ;>��!] U4!!! $!!% 
7

@!�' 0�*� $% ;4"< ��GD� ?� R/a+!���% b -�& �*5 I�: 

G/.

V-�i �� e���*2 BL��& y�9 $��� �% O�� >&�� y�9 +���z� 

��NG/ I�f3� ���,� .=��� % 0�' $G_� *� GD% =G�2 
����G/ O


7] U4Q� *� b -�& tY>P� 0�' 5 +!��* ;4!"< U!� � +!��*

I�3 ��A��SASG3G/ O4YQ� 5 $�Af� .

D% ;4"< �G/ l�A% *� G{ Y% 5 �'�U4Q� $% �)32 MS 0���� 

�/a+Y4� �!>4- �� I�:NAA G3G!/ O!1>"� ��!� U4!Q� ;!�� �� 

$7�� G3 / ��� .$|'�4: ���& ��:*�� 0��% =G!/ ��� $7�� 0�'�

|'�4:!$7!�� *� GD% �'!$!- *� �G!/ ���!!�*2 $- !!4% e��!�5�

 �� g��9� ��:2 ��5�* *� GD% 5 G3G/ =��52$7�!F1� k2 �!% �'

 
4� *� 05�K� 
_K3 0���� $& +3�GY: O��� �� O��>�� 5 b��

 � % 
4- & +��5�G3G/ =��� ���i .5 G!/ =��� +��!& k2 �)32 $%

G/ =G3�/ � +,4>�L� e&5� 6� �% �)32 05� .*� G!D%�$!>T' 

��G!Y: 5 =G/ $>/���% +,4>�L� e/ � O!1>"� $!3�PY: $!% �!'

G3G/ .

F� � Y2	)9e


��% �'
7!] U4!Q� �� ;>��!: ���i *� GD% ���� +.>K��� 0

b -�& =��"& *� 
7&�5 ;4� � �� ;4�5� �� �+��* $3 .3A�� 0�'

 G3��& b -�& G4- � $% x5�/)O,/�t!-� �.(O4,7!� G!@�� 

G!/ +!���% �!)32 �� % =G"",/ 5 v3� �b -�& .b -�!& 0�!'

;4"< 4T� v3� �% =G"",/ 5 ��� 0�'�w 0���� �* G!3� % 0�4/ G

)O,/�k �.(I�!i�� �� �2 
!4T4& 5 b -�!& O4,7!� G!@��

 +"D� ?5�T� tY>P� 
/�� 0���)�5G<�.(0���� k�,_& (i�

 b -�& ��A4� ;���C�% ;4S3�4� �% +'�R/���2 *� GD% 5 G@�� 

�% 5 I��4� ����.D>�� I�i����� V4��� $% +$_�� ���!i 0GD% 0�'

G">��: .� ��73 ��� ;�� �� `!4� 3[ �4}~!� =G"'��� ��� 
!4T4& 5


�� b -�& O4,7�.

�}� +���% ��2,4-D %�b -�& 05� I YD� �2 
4T4& 5 +��*

 05�!M 
7!] U4Q��� I�i�� +��.� $& G/�aa +!Y4� �� I�!:

 ��A4� ;���C�% �>4-)��/caG@�� (�� b -�!& 
!4T4& ;��>)% 5

G3��� ��73 � � *� b -�& v3� 5 �� % =G"",/ �J3 *�)��� .3

�t-� �.(�}� +���% ��NAA �2 
4T4& 5 b -�& O4,7� 05� 

& G/ �P7� ���� �� 05�!M 
7!] U4!Q� �� I�i�� +��.� $

a +Y4� �>4- �� I�:NAA *� b -�& O4,7� �� �� 	��� ;��>)% 

��73 � � G3���)��� .3�k �.(

(' ;4"j��.' � 9 ��� .3 �� $& �I�!i�� $!.' �
�� ����.3 ^

� ���

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.3

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

6-
29

 ]
 

                               3 / 7

https://dorl.net/dor/20.1001.1.24763594.1387.12.46.3.2
https://iutjournals.iut.ac.ir/jstnar/article-1-1102-fa.html


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

d

":!8./�
0 O	:�� �P� 	�34 �� � )*23� K�	� �� "<	6 	�)&'�(

/�
0 	6 	� 	�34 �� � )*23� K�	� �� "<)�2	 
X�5� 	�x^(+[K�� �� =�� �	� )O(

��=0+.V�'	� =<�� /�]9	�� D*2	L� �� V�'	� f9� � �X=

:! 7���d	�34 &�)T� �P� 

(i� b -�& O4,7� G@�� b -�& +:G"",/ v3� 

k�,_& aR/��a�/�aNR/�

���.D>�� bN/�aaR/�aN�/�

I��4� cR/�ab�R/�b�c/�

+M�% dNR/dab�N/�c�R/�

;4S3�4� ��73 � >� �' �� ?5�T>� g5�M 0���� 0�' ?5�T� =G"'� +"D� 0���2 0�' � �*2 *� =��T>�� �% ��� 

LSD EF� �� R+� G@�� G/�%.

":!,.Da�	�X 2� 	� M�F� �� 	�34 �=! ��� D�MS �	6 +/[���� 3)�' �� �3XNAA)&'�.(

	� K�� 	�34 Da�	�X�D9	T�X D� �	L)9� ��	�I ��=�X �� �=! D)!	� �))O(

����

����

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.3

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

6-
29

 ]
 

                               4 / 7

https://dorl.net/dor/20.1001.1.24763594.1387.12.46.3.2
https://iutjournals.iut.ac.ir/jstnar/article-1-1102-fa.html


/�
0 123� �� 	�34 �	2���52� ��2�� �2�� 

R

ba

ba
a

b

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6

3mg/l 5mg/l

 ��م در ����)���) 2iP  �����

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

a
b

c

d

aa

bb

a
b

c
d

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

40 60 80 100

(��	� 
� �� ��	�) �� 
�� �� ����

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

b

a

b

a
b

a

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6

10mg/l 20mg/l

 ��م در ����) ���) NAA ����

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

05�M 
7] U4Q� ��N+Y4� �>4- �� I�:2ip *� 0�>)% e"&�5 

b -�& �J3 b -�!& v!3� 5 +:G"",/ �+��* U4!Q� $!% 
_K!3

 05�MR+Y4� �>4- �� I�:2ip G!3��� ��7!3 � � *� .���!>3 ;!��

 �� b -�!!& 0�!!1-� 0��!!% $!!& G">K!!' x !!m � ;!!�� �S3�!!��.3

(>K��� ;4K!&� *� 0���* ����1� $% ���� 0�' G!"3�� �!'2,4-D 5

NAA
�� *�43 .;4K&� 0C�% ����1� *� �!% =��!.' �!� +��!)"� $%

;4"4& >4� & 0�1-� �� 
�� =G/ =��T>�� ���� �� +��* b -�)�

N�d�R��d��� 5�.(?��K4� (>K��� 
7& *� �� �!��� 0�'

 0C�% ����1� 05�M 
7& U4Q�2,4-D 5NAA O!%�i ����!1� 

;4"< b -�& +)< � �*
�� $%��52 )�c(.

�5GM 
/�: *� GD%db -�!& I�.� �
7& *� =�� 0�!' $!%


�� ���5 �!4H,� 0��!% =G�2 �!>.& 
!JYr �!% +!F4Q� 2,4-D 

G3G/)O,/�k �.(b -�& U4!Q� ���5 ��!��*� *� GD% �' 0�!'

 tY>P�;4"< +��* ;4!"< 
7&�5 6� *� GD% 5 =G/ ;!�� �� �!'

U4Q� G3G/ �'�w �')O,/.(

;4"< ��GD� �' 0�*� $% �'R/a��.4� �' �� b -�& �*5 I�: 

G3G/ ���./ .=��� ;4S3�4� $K��1� � ��7!3 �' I�!i�� $!& $!& ��

 ��A!4� ;���C�% 0���� k�,_& 5 ���.D>�� ;4!"< +!��*)N�/�5

�/��' 0�*� $% ;4"< R/ab -�!& �*5 I�!: (;!�� *� 5 G!3� %

 I��!4� 5 +!M�% I�!i�� 5 G">/�G3 (' �% 0��� +"D� ?5�T� ��Q-

 $_�� �� G">��: ���i 0GD% 0�')��� .3t-� �.(� !9 ��.' $!& 

��� .3 ��G'�7� k+� =;��!>)% �� / ;4!"< +!��* U4!Q� �� 

05�M+Y4� �;4>4"��& �>4- �� I�:+Y4� �!>4- �� I�!:BAP 5

�/a+Y4� �>4- �� I�:NAA 
�� $%G�2 .

���� 9+.K_�g 3h�&'� &�)T� 	�(2,4-DO 7(NAA7

i(2ipV�'	� ��5�� �� ���*7�� V�'	� f9� � �X=

:! 

	�34) .*V�'	� ��5�����*+[[=V�'	� =<�����(

����

�

���� ��
���� �������� 
� ��

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.3

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

6-
29

 ]
 

                               5 / 7

https://dorl.net/dor/20.1001.1.24763594.1387.12.46.3.2
https://iutjournals.iut.ac.ir/jstnar/article-1-1102-fa.html


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

�

a
c

b
a

b c

a

b c

0

2

4

6

8

10

12

14

2 KIN, 2 BAP, 0.1 NAA 4  KIN, 4 BAP, 0.5 NAA 6  KIN, 6 BAP, 1mg/l NAA

(���� �	 ��� � ��) ����� "�#������ $% &



�����

'�
()

���
�*

��
���

�"
�(�+

,-
��.

	��/
0

kinetin BAP NAA

cb

aa

0
1
2
3
4
5
6
7
8
9

10

ا"! �ان '&%$ب ()�* .-$رم

*1�



���'

�(
)�

��
*�

���
"�

(�+
,-

��
.	

��/

���� 98.&'� (��5�� /�]9	�� D*2	L�/�
0 �2�� �� d7	�34 &�)T� �P� 

O(K_�g 3h� 7/�)�
2	� &�)T� 	�BAP �NAA �� /�
0 �2�� 	�34 �� 

;4K&� *� ;4"4& >4!� �!% =��!.' �!� +��!)"� $!% �!' 0�!1-� �� �!'

;4"< 
�� =G/ =��T>�� ���� �� +��*)�N�d�R��R�������

a 5�.(+� �J3 $% �>.& y F� G��2,4-D �� =G!/ =��T>�� 

;4"< 0�1-� $% �4H,� U4Q� b -�& �� +��* �� 5 =��!& 6!.& �' 

��� ;4!"< U4!Q� $!% �!)32 ���% �% 0GD% OM ;4!"< �+!��* 0�!'

 % +7�5� $� <5 G3G�2)�c.(;4"< ���� ���i U4!Q� ;!�� �� �'

 ;4"< O�G_� �#�% +� $|'�4: $% �' ���!i �!% G!35� ;!�� 5 G3 /

 $7�� U4Q� �� �)32 ���� +� O4.,� +��* � / .$|'�4: $.' 0�!'

 
�� $%;4"< U4Q� *� =G�2 U4Q� �� +��* $7!�� +!��*�G!4- � 

G3G/ O1>"� ��� $% 0��:*�� *� GD% 5 G3��& $7��)O,/N.(

��5]�	l� 

0[ !- ",� 4% 5 6!4>3[ +�G")� +YY.-� ;4% A&�� *� ��:G"K� 3

)ICGEB ( =[5�� ;�� 0��� h%�"� �����: ��4>�� �� 0��%)y�!9

 +��141Q�CRP/IRAO 3-(b) (+� +3���Gi 5 �,7� G"��.3.

��	
� ���� ��	Q)�� 

1. Al-Khayri, J.M. 2003. In vitro germination of somatic embryos in date palm: Effect of auxin concentration and 
strength of MS salts. Current Sci. 85 (5): 680-683. 

2. Beauchesne, G. 1983. Vegetative propagation of date palm (Phoenix dactylifera L.) by in vitro culture. Proc. First 
Symp. Date Palm, King Faisal University, Saudi Arabia.  

3. Beaucchesne, G., A. Zaid and A. Rhiss. 1986. Meristimatic potentialities of bottom of young leaves to rapidly 
propagate date palm. Second Symp. Date Palm, 3-6 March, King Saudi Arabia. 

4. Bhargava, S.C., S.N. Saxena and R. Sharma. 2003. In vitro multiplication of Phoenix dactylifera L. J. Plant Bioch. 
Biotech. 12:43-47.  

5. Daguin, F. and R. Letouze. 1988. Régenération du palmier dattier (Phoenix dactylifera L.) par embryogenése 
somatique: amé1ioration de l'efficacite par passage au milieu liquide agit6. Fruits 43:191-194. 

6. Dass, H.C., R.K. Kaul, S.P. Joshi and R.R. Bhansali. 1989. In vitro regeneration of date palm plantlets. Current Sci. 
58(1): 22-24. 

7. El, M.I. and M. Baaziz. 1995. Somatic embryogenesis and analysis of peroxidases in Phoenix dactilyfera L. 
Biologica Plantarum 37(2): 197-203. 

8. Hodel, D.R. and D.R. Pittenger.  2003. Studies on the establishment of date palm (Phoenix dactylifera 'Deglet 
Noor') offshoots. Part I. Observations on root development and leaf growth. Palms 47(4): 191-200.  

9. Iraqui, D. and F.M. Trembly. 2001. The role of sucrose during maturation of black spruce (Picea mariana) and 

����

b
 -
�&
�*
5
I�
:
(4
3�
'
0
�*�

$%
;
4"<

��G
D�

b
 -
�&
�*
5
I�
:
(4
3�
'
0
�*�

$%
;
4"<

��G
D�

� �� ' 
JYr+'�4: 0�')+Y4��>4- �� I�:

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.3

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

6-
29

 ]
 

                               6 / 7

https://dorl.net/dor/20.1001.1.24763594.1387.12.46.3.2
https://iutjournals.iut.ac.ir/jstnar/article-1-1102-fa.html


/�
0 123� �� 	�34 �	2���52� ��2�� �2�� 

�

white spruce (Picea glauca) somatic embryos. Physiol. Plant 111: 381-388. 
10. Kacker, N.C., K.R. Solanki and S.P. Joshi. 1989. Micropropagation of date palm (Phoenix dactylifera L.) cv. 

Khadrawy using tissue culture technique. Ann. Arid Zone 28: 137-141. 
11. Murashige, T. and F. Skoog. 1962. A revised medium for rapid growth and bioassay with tobacco tissue cultures. 

Physiol. Plantarum 15: 473-495. 
12. Omar, M.S., M.K. Hameed and M.S. Al-Rawi. 1992. Biotechnology in Agriculture and Forestery, Protoplast and 

Genetic Engineering. Springer-Verlag, Pub., Berlin. 
13. Popenoe, P. 1979.The date palm. Field Research Projects, Coconut Grove, Miami.  
14. Sharma, D.R., S. Dawra and J.B. Chowdhury. 1984. Somatic embryogenesis and plant regeneration in date palm 

(Phoenix dactylifera L.). Indian J. Exp. Biol. 22:596-598. 
15. Sharma, D.R., S. Deepak and J.B. Chowdury. 1986. Regeneration of plantlets from somatic tissues of the date palm 

Phoenix dactylifera L. Indian J. Exp. Biol. 24:763-766. 
16. Sudherson, C. and M. Abo El- Nil. 2004. Axillary shoots production in micropropagated date palm (Phoenix 

dactylifera L.). Curr. Sci. 86(6): 771-773. 
17. Tisserat, B. 1982. Factors involved in the production of plantlets from date palm callus cultures. Euphytica 31: 201-

214. 
18. Tisserat, B. 1991. Clonal Propagation of Palms. PP: 1-14. In: Lindsey, K. (Ed.), Plant Tissue Culture Manual C2. 

Kluwer Academic Pub., Dordrecht. 
19. Tisserat, B. H. 1979. Propagation of date palm. In vitro. Bot. 30: 1275-83. 
20. Veramendi, J. and L. Navarro. 1996. Influence of physical conditions of nutrient medium and sucrose on somatic 

embryogenesis of date palm. Plant Cell. Tiss. Org. Cult. 45: 159-164. 
21. Zouine, J. and I. Hadrami. 2004. Somatic embryogenesis in phoenix dactylifera L. Effect of exogenous supply of 

sucrose on proteins, sugers, phenolics and peroxidases activities during the embryogenic cell suspension culture. 
Biotechnol. 3(2):114-118. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

46
.3

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

6-
29

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               7 / 7

https://dorl.net/dor/20.1001.1.24763594.1387.12.46.3.2
https://iutjournals.iut.ac.ir/jstnar/article-1-1102-fa.html
http://www.tcpdf.org

