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Types of Sugar on New Shoot Formation from Somatic Embryo 

in Curcuma alismatifolia and Curcuma hybrid PLaddawanR

(�S'�� 3��
* 
���������������������� ����������� !"#����������� $%�������&�'!!$��� !" �(��"!&)��   

 *�+���,)%�-.) ,*���,��,)%��) /&)%�&01�2$'��� 12120 

S�&� �6S�(� 
�(��"�&�'2����6!!$#�����������������#%7)�� � �*��&6)���&8���������� !"#�����������#%7)�� � 

 *�+���,)%�-.) ,*���,��,)%��) /&)%�&01�2$'��� 12120 

Anchalee Jala* 
Department of Biotechnology, Faculty of Science and Technology, Thammasat University, 

Rangsit Centre, Klong Nueng, Klong Luang, Pathum Thani 12120 

Yada Boonsorn 
BIOTEC, National Science and Technology Development Agency, 

Klong Nueng, Khlong Luang, Pathum Thani 12120 

����&�/( 
�7,0,6,7,�1�2$$��&�'2"����)T%$7��U)�"#���&�'2"�&00��&��"��$�!V�&6�*�T%W�6�0�X$� �6�,Y$+!��,Z0W�$[.,

�������U�)T���.$[0+�,�%�!�( ! MS ��.� �$ 2,4-D ���$�_W$_W� 2, 4, 6, 8, 10, 12 #�� 14 $����6!&$/�� ! �1c����� 4 
�&10�%" #���+�7�1�2$$��&U) 2 �&�'2" $�,& !�6�!�6�0�X$� �6�,Y$+!��,0���.�20 90.00 �1,!"�XY� " �$[.,�*��X$� �6
�,Y$+!��,�&U) 2 �&�'2" X-.)�������U�)+�,�%�!�( ! MS ��.� �$ 2,4-D ���$�_W$_W� 14 $����6!&$/�� ! $��&6�*�T%W�6�0
6�!�&8���1c� W�,7,��0��1!��+����+���0_,)�U*� ��6�(��� X(��!� #��$,�� � ��.� �$�)T�,�%�!�( ! MS 
�+�7�,�%�!�( ! MS ��.� �$$,�� � 25 6!&$/�� ! $�f��*�T%W�X$� �6�,Y$+!��,_,)1�2$$��&�'2"����)T%$7��U)�"
#���&�'2"�&00�&��"�&8���1c��,0Z0W0���.�20 �[, 50.00 #�� 46.67 �1,!"�XY� "  �$�*�0&+ 

�.��.���S : 1�2$$�, �X$� �6�,Y$+!��,, 6!0 2,4-Z0��,�!hi�,6X�#,X� �6 
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Abstract 
Somatic embryo of Curcuma alismatifolia and Curcuma hybrid kLaddawanm were formed from young 

inflorescences when cultured them on Murashige and Skoog (MS) medium supplemented with various 
concentration (2, 4, 6, 8, 10, 12 and 14 mg/L) 2,4-dichlorophenoxyacetic acid (2,4-D) at dark period for 4 
weeks. The highest percentage growth rate (90.00 %) of somatic embryo formed on MS medium supplemented 
with 14 mg/L 2,4-D. When induced these somatic embryo to form new shoot by culturing them on MS medium 
supplemented with various types (glucose, sucrose and maltose) of sugar. New shoot were formed from 
Curcuma alismatifolia and Curcuma hybrid kLaddawanm with 25 g/L maltose which were 50.00 and 46.67 
percentage, respectively. 
 

Key words: Curcuma sp., somatic embryo, 2,4-D-dichlorophenoxyacetic acid 
 

1. ���.� 
1�2$$��1c��[���.,�(7 T��)�"  Zingiberaceae

�62� Curcuma V�.�6*����0,�(7T�#V+1!����Z�� �$7�
,���0/�� [1] 1w//2+&��1c��[��[U��$[,)Z����.6*��&)
Z0W!&+���$���$T��)6�!Z$W0,6Z$W1!�0&+ #���!�.$
#�!7%���Z1�&.���6 ��7� 1�2$$��&�'2"����)T%$7 [2] 
,�7�)Z!6Y �$ 6!�+��6�!f�� 1�2$$�$�,21�!!�T�
0W��6�!�&6 &�T��7�)�&��&U� /-)�1c����% 2%�-.)��.�*�
T%W1�2$$�Z$7��$�!Vf�� Z0W,�7�) 7,��[.,) �,01i 
# 7T��7�)x0(%��� ��0 7�)1!���� W,)6�!Z$W0,6
/*����$�6 0&)�&U�6�!�������U�)��[U,��[.,/-) �1c�
#����)%�-.)��.�7��#6WZ_1wy%�T�0W��6�!�&6 &� 
�0�6�!�������U�)�&���%![,�X$� �6�,Y$+!��, 
(somatic embryo) /�6��[U,��[.,�7�� 7�) z _,)1�2$$� 
�0�!��)����/&���.f7��$��+�7�6�!�������U�)�,0,7,�
_,) W�_$�U��&� [1]  �_,)_$�U��&� [2] !�6/�6 W�
1�,0��[U,_,)_$�U�,W,� [3] �,0_,)_�) [4] ��$�!V
�&6�*�T%W�6�0�1c� W�T%$7Z0W�1c�/*����$�6X-.)T�
6!�+��6�!�������U�)��[U,��[.,�&U� #%�7)_,)��!"+,�
/�$����$�*��&y 7,6�!�/!�y� �+� _,)�[� 16 �T�
6�!�������U�)��[.,��[.,/�T�W�U*� ��X(��!��1c��7��

T%y7 [5] �7��6�!�������U�)�X$� �6�,Y$+!��,#���&6
�*�T%W�6�0�1c� W�,7,�/*����$�66Y$����$�*��&y 7,
6�!_����&�'2"�[���[.,T%WZ0W W�/*����$�6 /�6
#����0��U/-)�*�6�!�-6|�1w//&�_,)�*� ����.$�f��&6�*�
T%W�6�0�,0,7,�T%$7/�6�X$� �6�,Y$+!��,_,)    
1�2$$��&�'2"����)T%$7��U)�"#���&�'2"�&00��&��" ��[.,T%W
��$�!V�*�Z1T�WT�6�!_���#�����.$1!�$��0W��
���������6�!�������U�)�X$� �6�,Y$+!��, 7,Z1 
 

2. ��	]6��
�,�
 
2.1 �-6|����$�_W$_W�_,) 2,4-D ��.�%$���$

 7,6�!�&6�*�1�2$$��&�'2"����)T%$7��U)�"#���&�'2"    
�&00��&��"T%W�6�0�X$� �6�,Y$+!��, 

2.2 �-6|����0_,)�U*� ��6�(��!� X(��!� 
#��$,�� � ��.$�f� 7,6�!�6�0�,0T%$7/�6�X$� �6
�,Y$+!��,_,)1�2$$��&�'2"����)T%$7��U)�"#���&�'2"  
�&00��&��" 
 

3. (6�0�_
��
��7�0�� 

3.1 0�����
���-�,'/(&(0(/(�+(,��6))�1�

�`����(&�'a-( 
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�*��7,0,6,7,�_,)1�2$$��&�'2"����)T%$7
��U)�"#���&�'2"�&00��&��"$��W�)0W���+(7�%�� #���W�)
�+(7,,6/�6�7,0,6,,6���T W�U*�Z%��1c�������� 2 
���� #�7T�#,�6,},�" 70 �1,!"�XY� " �1c����� 5 
����  #�W�h,6~7���[U,0W����!�������,!,6X" 
(sodium hypochlorite) 20 �1,!"�XY� " �1c����� 20 
���� #��h,6�!&U)��. 2 0W����!�������,!Y,6X" 5 
�1,!"�XY� " �1c����� 5 ���� �W�)�7,0,6,7,�0W���U*�
6�&.���.f7��6�!�-.)~7���[U, 3 �!&U)  &06��+0,6#���7��
1�����.�&$f&���,!,6X",,6 �������U�)��U��7��_,)
�7,0,6,7,�+�,�%�!#_Y)�( ! MS [6] ��.� �$ BA 
���$�_W$_W� 2 $����6!&$/�� ! 1!&+���$�1c�6!0-�+�
��. 5.7 � �$ Phytagel® 2.5 6!&$/�� ! �-.)~7���[U,��.,2��($� 
121 oC �1c����� 20 ���� #���*���[U,��[.,+7$���T W
,2�%�($� 25±2 oC ���$�_W$#�) 60 ± 5 Z$��!�$�/
 �!�)�$ !/������ 0W��#�)/�6%�,0h�(,,�!��X� " 
(TLD 36W/84 3350lm, Philips Thailand) �1c����� 
16 �&.��$)/�&� �W����[U,��[.,��.�/!�y/�6�7,0,6,7,��)
,�%�!�0�$�26 z 4 �&10�%" �1c����� 3 �0[,� ��[.,���.$
/*����  

3.2 0��'�0�.�12%�0�&�4)�	�0�(5)����( 
�W���[U, ��[. , W�,7,�_,)1�2$$��&�'2"

����)T%$7��U )�"#���&�'2"�&00��&��"��. Z0W/ �66�!
�������U�)���.$/*�����)�������U�)+�,�%�!�( ! MS 
��.� �$ 2,4-D ���$�_W$_W� 2, 4, 6, 8, 10, 12 #�� 14 
$����6!&$/�� ! �U*� ��X(��!� 3 �1,!"�XY� " 1!&+���$
�1c�6!0-�+�_,),�%�!�������U�)��.  5.7 #��� �$ 
Phytagel® 2.5 6!&$/�� ! �-.)~7���[U,��.,2�%�($� 121 oC 
�1c����� 20 ���� +7$��[U,��[.,���T W,2�%�($� 25±2 oC 
T���.$[0�1c����� 4 �&10�%"  !�/�&+/*����#��
�1!��+����+�1,!"�XY� "6�!�6�0�X$� �6�,Y$+!��,+�
��[U,��[.,_,)1�2$$��&�'2"����)T%$7��U)�"#���&�'2"�&00�

�&��"T�# 7���( !,�%�! ��)#f�6�!�0�,)#++�27$
�$+(!�"��.1!�6,+0W�� 8 ��.)�0�,) ��.)�0�,)�� 3 
XU*� XU*��� 10 ��U� 

3.3 0��'�0�.�12%�0�&�(&12)/3�0�4)�	�0

�(5)����( 
�*��X$� �6�,Y$+!��,_,)1�2$$��&U)2 

�&�'2" ��.Z0W/�66�!�������U�)+�,�%�!�&)��!�%"�( !  
MS ��.� �$ 2,4-D ���$�_W$_W� 14 $����6!&$/�� ! $�
�������U�)+�,�%�!�( ! MS ��.$��U*� ��X(��� 3 
�1,!"�XY� " ,�(7#�W� #���1!��+����+�U*� �� 3 ���0 ��.
���.$_-U� �[, 6�(��� X(��!� #��$,�� � ���$
�_W$_W� 0.25 6!&$/�� ! 1!&+���$�1c�6!0-�+�_,)
,�%�!�( ! MS ,�(7��. 5.7 #��� �$ Phytagel® 2.5 6!&$/
�� ! �-.)~7���[U,,�%�!��.,2�%�($� 121 oC �1c����� 20 
���� �������U�)��[U,��[.,�[����T W,2�%�($� 25±2 oC 
�1c����� 4 �&10�%" ��)#f�6�!�0�,)#++�27$
�$+(!�"��.1!�6,+0W�� 4 ��.)�0�,) ��.)�0�,)�� 3 
XU*� XU*���10 6�27$ /�6�&U�+&��-6�1,!"�XY� "_,)�,0��.
�6�0_-U� 
 

4. #�0����3�� 
4.1 #�+(, 2,4-D ���)�#�	/(0���0�&�4)�	�0

�(5)����( 
6�!�&6�*��X$� �6�,Y$+!��,T�1�2$$�

�&�'2"����)T%$7��U)�"#���&�'2"�&00��&��"�0��������U�)
��[U,��[.,+�,�%�!�( ! MS ��.� �$ 2,4-D ���$�_W$_W�
 7�) z 6&� (0, 2, 4, 6, 8, 10, 12 #�� 14 $����6!&$/
�� !) ���T W,2�%�($� 25±2 oC T���.$[0 �1c����� 4 
�&10�%" �+�7�!�0&+���$�_W$_W�_,) 2,4-D $�f� 7,
6�!�&6�*�T%W�6�0�X$� �6�,Y$+!��,T�1�2$$��&U) 2 
�&�'2" #��$����$# 6 7�)6&���)�V� �,�7�)$��&��*��&y
��.) (p<0.01) �0� 2,4-D ���$�_W$_W� 14 $����6!&$/
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�� ! ��$�!V�&6�*�T%W�6�0�X$� �6�,Y$+!��,$�6��.�20 
�$[.,��0�1c��1,!"�X� "�+�7�$����$# 6 7�)6&���)
�V� �,�7�)$��&��*��&y��.) ( �!�)��. 1) ��[U,��[.,1�2$$�
�&U) 2 �&�'2" X-.)�������U�)+�,�%�!�( ! MS ��.� �$  
2,4-D ���$�_W$_W� 8 #�� 14 $����6!&$/�� ! $�f��&6
�*�T%W�6�0�X$� �6�,Y$+!��,Z0W�&U)2 �&�'2" ��7�6&� # 7
,�%�!�( ! MS ��. � �$ 2,4-D ���$�_W$_W� 14 
$����6!&$/�� ! �+�7�$�6�!�6�0�X$� �6�,Y$+!��,
�()�20V-) 90.00 �1,!"�XY� " X-.)��$�!V/����.$/*����
_,)   �X$� �6�,Y$+!��,T%WZ0W$�6 �$��. W,)6�!��[.,
�*�$�T�WT�6�!�-6|�6�!�6�0�,0,7,� (!(1��. 1)  
 
	���,���  1 f�_,) 2,4-D ��.$�f� 7,6�!�6�0�X$� �6

�,Y$+!��,T�1�2$$��&�'2"����)T%$7��U)�"
#���&�'2"�&00��&��"%�&)6�!�������U�)
��� 4 �&10�%" 

 

���$�_W$_W� 
2,4-D 

($����6!&$/�� !) 

�1,!"�XY� "6�!�6�0�X$� �6�,Y$+!��,
/�6��[.,��[.,6W���7,0,61�2$$� 
�&�'2"����)T%$7* �&�'2"�&00��&��"* 

0 0.00 e 0.00d 
2 0.00e 0.00d 
4 0.00e 0.00d 
6 0.00e 0.00d 
8 36.67d 60.00c 
10 46.67c 66.67bc 
12 80.00b 76.67b 
14 90.00a 90.00a 

*# 6 7�)6&���)�V� �,�7�)$��&��*��&y��.)��.!�0&+ p < 
0.01 

abcT�#V��0���6&� �[, Z$7$����$# 6 7�)6&���)�V� �
,�7�)$��&��*��&y��.) ��.!�0&+ p < 0.01 

4.2 0��'�0�.��(&(/(�3�0�4)�	�0�(5)����( 
6�!�&6�*��X$� �6�,Y$+!��,_,)1�2$$�

�&�'2"����)T%$7��U)�"#���&�'2"�&00��&��"��.� !��$Z0W (!(1
��. 1� #��1)) T%W�6�06�!�&8��Z1�1c��,0,7,�+�
,�%�!�( ! MS ��.$�6�!�1!��+����+���0_,)�U*� ��
�&U� �+�7�$,�� ����$�_W$_W� 25 6!&$/�� ! 
%�&)/�6�������U�)�X$� ���,Y$+!��,�1c�������� 6 
�&10�%" 1!�6��7����0_,)�U*� ��$��7���*�T%W�6�0
6�!�&6�*�#���&8���1c� W�,7,�T�1�2$$��&U) 2 
�&�'2" $�1!�$����.# 6 7�)6&���)�V� �,�7�)$��&��*��&y
��.) (p<0.01) ( �!�)��. 2) X-.),�%�!�( ! MS ��.� �$
�U*� ��6�(���#��X(��!�/��&6�*�T%W�6�0�1c� W�
,7,�T�1!�$����.�W,�6�7��U*� ��$,�� � ( �!�)��. 
2) #���+�7��U*� ��$,�� ��&6�*�T%W�6�0 W�,7,���0
�1c��1,!"�X� "Z0W$�6��.�20 ( �!�)��. 2) �0�1�2$$�
�&�'2"����)T%$7��U)�"$�#���&�'2"�&00��&��" 50.00 #�� 
46.67 �1,!"�XY� "  �$�*�0&+ (!(1��. 2) 
 

	���,���  2 ���0_,)�U*� ����.� �$�)T�,�%�!�( ! 
MS ��$�!V�&6�*�T%W�6�0�,0,7,�T�
1�2$$��&�'2"����)T%$7��U)�"#���&�'2"�&00�
�&��"%�&)6�!�������U�)��� 6 �&10�%" 

 

���0_,)�U*� �� 
(25 $����6!&$/�� !) 

�1,!"�XY� "6�!�6�0�,0T%$7 (%) 
�&�'2"����)T%$7* �&�'2"�&00��&��"* 

Z$7$��U*� ��   0.00c   0.00c 
6�(��� 23.33b 13.33c 
X(��!� 23.33b 30.00b 
$,�� � 50.00a 46.67a 

*# 6 7�)6&���)�V� �,�7�)$��&��*��&y��.)��.!�0&+ p < 
0.01 

abcT�#V��0���6&� �[, Z$7$����$# 6 7�)6&���)�V� �
,�7�)$��&��*��&y��.) ��.!�0&+ p < 0.01 
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�$���� 1 f�_,) 2,4-D ��.$�f� 7,6�!�6�0�X$� �6�,Y$+!��,T�1�2$$��&�'2"����)T%$7��U)�"#���&�'2"�&00��&��"%�&)
6�!�������U�)�1c�������� 4 �&10�%" (6) 1�2$$��&�'2"����)T%$7��U)+�,�%�!�( ! MS ��.� �$ 2,4-D ���$
�_W$_W� 12 $����6!&$/�� ! (_) 1�2$$��&�'2"�&00��&��"+�,�%�!�( ! MS ��.� �$ 2,4-D ���$�_W$_W� 12 
$����6!&$/�� ! (�) 1�2$$��&�'2"����)T%$7��U)+�,�%�!�( ! MS ��.� �$ 2,4-D ���$�_W$_W� 14 $���6!&$/
�� ! #�� ()) 1�2$$��&�'2"�&00��&��"+�,�%�!�( ! MS ��.� �$ 2,4-D ���$�_W$_W� 14 $����6!&$/�� !   
(bar = 1 cm) 

 

 
 

�$���� 2 6�!�&6�*��X$� �6�,Y$+!��,�6�0�,0T%$7+�,�%�!�( ! MS ��.� �$�U*� ��$,�� �T�1�2$$��&�'2"
����)T%$7��U)�"#���&�'2"�&00��&��" (6) �X$� �6�,Y$+!��,T�!���!(16�$_,)1�2$$��&�'2"����)T%$7��U)�" 
(_) 6�!�&8���1c��,0,7,�_,)1�2$$��&�'2" ����)T%$7��U)�" (�)  W�,7,�_,)�&�'2" ����)T%$7��U)�"              
()) �X$� �6�,Y$+!��,T�!���!(16�$_,)1�2$$��&�'2"�&00��&��" (/) 6�!�&8���1c��,0_,)1�2$$��&�'2"
�&00��&��" #�� (�)  W�,7,�_,)1�2$$��&�'2"�&00��&��" (bar = 1 cm) 
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5. ��3��_
 
6�!�&6�*��X$� �6�,Y$+!��,/�6��[U,��[.,

#���&���.�/!�y$�/�6�7,0,6,7,�_,)1�2$$��&�'2"
����)T%$7��U)�"#���&�'2"�&00��&��"+�,�%�!�( ! MS 
��.� �$ 2,4-D ��.���$�_W$_W�!�0&+ 7�) z T���.$[0 �1c�
���� 4 �&10�%" �+�7��X$� �6�,Y$+!��,_,)1�2$$�
�&U) 2 �&�'2" ��$�!V�6�0Z0W0�+�,�%�!�( ! MS ��.� �$
2,4-D ���$�_W$_W� 8, 10, 12 #�� 14 $����6!&$/�� ! 
X-.) 2,4-D �1c���!��+�2$6�!�/!�y� �+� _,)�[�T�
6�27$,,6X����.$�x�'���7)��!�$T%W1�2$$��&U) 2 �&�'2" 
�6�0�X$� �6�,Y$+!��,Z0W �$[.,��/�!��V-)f�_,)��!
��+�2$6�!�/!�y� �+� �+�7� 2,4-D ���$�_W$_W� 14 
$����6!&$/�� ! �7)��!�$ 7,6�!�6�0�X$� �6�,Y$+!��,
$�6��.�20 �[, 90.00 �1,!"�XY� " ��7��0���6&+ Salvi 
#�� ��� [7] Z0WT�W�7,0,6,7,�_,) Curcuma sp. 
��$�!V�&6�*�T%W�6�0#���&�Z0W �7��6�!�0�,)_,) 
Kou #����� [8] �+�7���$�!V�&6�*� Curcuma 
attenuateT%W �6�0#���&�Z0W/�66�!�������U�)+�
,�%�!�( ! MS ��.� �$ 2,4-D ���$�_W$_W� 2.94 6!&$/
�� ! !7�$6&+ kinetin ���$�_W$_W� 0.49 6!&$/�� ! #��
�������U �)T���.$[0 �1c����� 15  �&�  #�W��W ��Z1
�������U�)T���.$����$�_W$#�) 40 Z$��!�$�/ �!�)
�$ !/������ �1c����� 30 �&� X-.)�7)��!�$ 7,6�!�6�0
#���&�Z0W 33.3 �1,!"�XY� " #��/�6!��)��_,) 
Swedlund #�� Locy [9] �������U�)��[U,��[.,_W����0
+�,�%�!�( ! MS ��. � �$ 2,4-D ���$�_W$_W� 1 
$����6!&$/�� ! �1c����� 6 �&10�%" �+�7�$�#���&���.
�6��6&�,�7�)%��$ z (friable callus) �6�0_-U��1c�
/*����$�6 �,6/�6��U Tamil #����� [10] Z0W
�������U�) Curcuma  manga +�,�%�!�( ! MS ��.� �$ 
2,4-D ���$�_W$_W� 0.3 $����6!&$/�� ! !7�$6&+ NAA 
���$�_W$_W� 0.1 $����6!&$/�� ! 1!�6��7��6�0#���&�

��.�6��6&�,�7�)%��$ z ��7�6&� #���$[.,� �$�U*� ��
X(��!� 30 6!&$/�� ! 1!�6��7�#���&��&U��6�0�1c�
�,0T%$7Z0W X-.)T�6�!�������U�)��[U,��[.,�[��&U�#%�7)
_,)��!"+,�$����$�*��&y �7��T%y7���$T�W�U*� ��
X(��!���!��%�)7��!���V(6#���1c���6 non-
reducing sugar #���&)�*�%�W���.T�6�!����!,[.� z 
0W�� X-.)��7��0���6&�6&+$,�� �6Y�1c��U*� �����0 
non-reducing sugar�%$[,�6&� [5] #��67,T%W�6�06�!
�&)��!��%"#�����$�1! ��0W�� [11] !�$�&U)6!� 2W�
T%W�6�06�!#+7)�X��"#���!W�)�X��"T%$7_-U�$� [12] 
T�_����.�X��"$�6�!���$�1! ����[.,)/�6�U*� ����.
� �$�)T�,�%�!�������U�)��[U,��[., 6�!��/&���U�U*� ��
$,�� � 0.256!&$/�� ! T%Wf�T�6�!�&8��/�6
#���&���.�6��6&�,�7�)%��$ z �1c��,0T%$7Z0W$�6
��.�20 �0������1�2$$��&�'2"����)T%$7��)�"T%W�,0�()
V-) 50.00 �1,!"�XY� " X-.)$�66�7�1�2$$��&�'2"�&00�
�&��"��.T%W�,0 46.67 �1,!"�XY� " �0� 7�)/�66�!
!��)��_,) Mohanty #����� [13] ��.�-6|�T� 
Curcuma aromatic X-.)� �$�U*� ��X(��!� 306!&$/�� ! 
T�,�%�!�( ! MS �+�7� ��$�!V�&6�*�#���&��6�0
�1c��,0T%$7Z0W �7�� Wannakrairoj [14] #�� Jala [1] 
�-6|�T� Curcuma longa +�,�%�!�( ! MS ��.� �$
�U*� ��X(��!� 30 6!&$/�� ! !7�$6&+ BA ���$�_W$_W� 
2 $����6!&$/�� ! ��$�!V�&6�*�#���&��6�0�1c��,0
T%$7/*����$�6 ��7��0���6&+ Zhang #����� [15] 
!��)���7�#���&�_,) Curcuma kwangsiensis 
��$�!V�&6�*�T%W�1��.��#1�)�1c��,0,7,�Z0W�$[.,
�������U�)+�,�%�!�( ! MS ��.� �$ 1.41 M TDZ, 4.4 
M BA, 2.3 M 2,4-D #���U*� ��X(��!� 30 6!&$/�� ! 
# 76�!�0�,)_,) Vu #����� [5] �0�,)�������U�) 
Curcuma zedoaria#�0)T%W�%Y��7�X,+��,� 30 6!&$/
�� ! ��.� �$T�,�%�!�( ! MS T%Wf�0�6�7�X(��!� X-.)
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�*�T%W�6�06�!�&8��6�!_,)�X��"%�&)/�6�������U�)
Z0W10 �&� ��7��0���6&+6�!�0�,)_,) Tsukahara #��
��� [16] #�0)T%W�%Y��7�X,+��,� 60 6!&$/�� ! ��.
� �$T�,�%�!�( ! MS X-.)T�W�������U�)_W����$�!V�*�
T%W �6�0�&8��6�!_,)6�27$_,)�X��"Z0W$�66�7�
X(��!� 
 

6. ��6� 
�7,0,6,7,�1�2$$��&�'2"����)T%$7��U)�"#��

�&�'2" �& 00��& ��"��$�!V�&6�* � T%W � 6�0�X$� �6
�,Y$+!��,Z0W0��$[.,�������U�)T���.$[0+�,�%�!�( ! 
MS ��.� �$ 2.4-D ���$�_W$_W� 14 $����6!&$/�� ! �1c�
���� 4 �&10�%" #��$��1,!"�XY� "6�!�6�0��7�6&� �[, 
90.00 �1,!"�XY� "#���X$� ���,Y$+!��,�&U) 2 �&�'2" ��.
Z0W/�66�!�������U�)+�,�%�!�( ! MS ��.� �$ 2,4-D 
���$�_W$_W� 14 $����6!&$/�� ! ��$�!V�&6�*�T%W�6�0
�1c� W�,7,�Z0W0��$[.,�������U�)+�,�%�!�( ! MS ��.
� �$�U*� ��$,�� � 0.256!&$/�� ! #���X$� �6
�,Y$+!��,_,)1�2$$��&�'2"����)T%$7��U)�"#���&�'2"  
�&00��&��"��$�!V�&8���1c��,0Z0W0���.�20 �[, 50.00 
#�� 46.67 �1,!"�XY� "  �$�*�0&+ 
 

7. 0�		�0��)��
0�� 
_,_,+�!��2� %�7����/&����������������

6�!�6| ! �(��"�&�'2����6!!$#�����������������
,2������������ !"1!����Z�� /&)%�&01�2$'��� ��.
,�2y� T%WT�W�1c��V����.T�6�!�*�)����/&� 
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