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Effcts of plant growth regulators NAA, BAP. different explants scale photoperiod 
on tissue culture of Lilium ledebourii Boiss
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 �� ��������� .        8�V'��OL � �'O��# J#�� )���% �'��� .'��

          �'� �'��, 8'� W� ����T �( ��X�( )%�
OY�    �'" �'9�(

%��% ���Y Z��<�� �[C �% \�9 �(.

              ��']�� �'( ��%�'C � �'�^� ��'&��� �%��_ *�% �(

     ��&��� *
�  �% 8
`3�( � 5�<3�( 5%�`O��  �'O��# � �T��# 

     \�'<�<^� )��( )���a ��� W�     )��_�'� %�'R�� �   )�'&

   *''�� )#����''" U�''�T �% �''	�T .  U���''� �''��O�%

5�''+( �''( *''��� *''
�;b �% �''" �''$�O�c d�''�� #� )��%�''(

��         \X�
'^� %�';+( � 8'��$� �% )%�'�# *'�	&� %�'9

 %��% �O��# � �T��#(Hannipman, 2000) .

   �''	�T U�''� �''( =��''>�? .''���Lilium ledebourii

     �� ��X�( ���V( 8�V��OL       e���� � ���, 8� W� ����T �(

            %��% ��'+, � ���'�� 8'� ��#�'( �( �a�T )��( .    8'� .'��

      )���% � 5%�''( )#�''�L )�''& 8''� �''�	, #� �'';�# ���V''(

           � 5�'�&% 8'� �Y�'� �%�'( �'��( ��? �;���� \�� �
C

  *`Q''9 )�&�''f � 8''� e''���� U��% �''� !''�Q�� �''9�(

)����+Y,/i61 (         ��'&��� �%�'" �'�&� � ���
� ��]�� �(

      �'$� �" %��� \��  ���( �`�OA� 8���� ��%�C ���(

    �''�k$� )�''& J�� �''���( 8''���� .''�� .��''� l''+� #�

���9�( .     �OV&_ � ��" *T�� *�T �(    )�& lOV�� �" )�

          %��� m��� � %�R� ��%�3_ n�	O�� � ����% ��k$� �
�;b

    � ��k$� )�& J�� )�%��o    �� #��� %��� m��� � �p �'9�( .

       �'" �'�k$� J�� W�         \��'�3�� �% �'	+� @'<� 5#��'��

   J�� %��% �''O��# ��''&��� �% q�
''C �''( )#����''"

    �'� *'��( *�" �'9�( .       �% *'��( *�'" 4'��b #� �'�k$�

     5%�OV'� \��'  �( .���          ��']�� �'( � 5�'9 �'
3�[� )�

   ���	� !�� #� ��k$�            � r�';�� ��Y�'� � B'�� � r�'( )�&

  *''�� 5�''9 5%�`O''�� 8''Q�% .   \�''
[Y �''" 5�''9 *''(�p

  L )�& B��   ���	� !�� .��� #��      �'�k$� )��'( �;���� )�&

 ��OV& *��( *�" 4��b #�(Niimi, 1995).

 l'''''''''Y� )�� �'''''''''( �'''''''''" �'''''''''���( �%

L. Speciosum cv. Rubrum No10    s��'O� *'��� U�'R�� 

 �''" �''�%�% ���''�NAA ��!''�� �''( mg l-1 / � //1 e;''� 

            �'� B'�� �'��	� !'�� �& �% �?#��L %��
� @��!�� %%�'� .

 OA� )�''& *'']�t u''�)mg l-1//1� 10/1 � 1//1 � 1 ( 

.���"�O��� )�&BA � 2ip     ���##�'( �'( )��% �'�
� �'p� 

�?#��L           �'?#��L )%�'T��t �'9� e;'� �'3� ��O9��� �&  �'&

���''9 .     �'',�% �`'' �% )�%�''� )�''&#��L �%�''" ��'';��

             �'( #�'�� @&�'" e;� n�� W� \�� �( %��Q�O���NAA

         ��!'�� ��	�� .�� #� BL � ��%��NAA  '�      )��'( #�'�� %��

   #� �'��+( ���##�'(mg l-1//1  �'( 10/1   %�'" ��'�L @&�'" 

(Van-Aartrijk and Blim -  Barnhoorn , 1981).

            �'?#��L �'�k$� ��']�� �'( �'" )�Q�% 4�<^� �%  )�'&

 ���� *��( *�" #� 8 ��L. japonicum *'��� U�R�� .

���	� !��   *�'" v�'^� )���( ���� .�� B�� )�&MS 

 )���NAA �  ��? ���& .���"�O��BA , 2ip , Kin ,  � 

Zeatin v�''^� �% �''+�_ #� �'';�"�� �''�   �''� �$���''� )�''&

  )�&��% �% ����9��Cw70 �� Cw71    �'�O��� ���'Y  .2ip  �% 

     �% �& .���"�O�� ���� �( �V��<�Cw71      U���'� ����'9�� � 

    ��''''	�� � %�% ���''''� �� ���##�''''( �'''' �% .��O�''''�(

NAAmg l-1 1/ / ''''''''� s��''''''''O�*''''''''9�% �+(��.

(Maesto et al., 1994) .   �'
3�[� ��']�� �( �" �<�<^� �%

    l'Y� )�� �'( �$���'� �� ��� �p�L.concolar parthenion

    �?#��L %��
� � �% *��� U�R��     �& �% 5�9 8�$�� )�&

                 �% �'?#��L �'[Y � B'�� �'& �% �'?#��L %��'
� ���	� !��

          '3� %�'( �O�'�( �$���� ��	�� #� ����9�� ��	��   .�Q��'�� �

  *'''9��� ����'''`� �'''& �_ �'''� �#�(Jeong, 1996) . �%

 �'
3�[�    l'Y� )�� �'( �'" )� parthenion) L. concolar (

 ��%�� U�R���             *	V'Y �'� �'( �'a�T \��  �( �& B�� 

   l�V''<� ���''O^� � ���''�� � ���''+O�� )�''& @''A( )��V''�

����%�� .       *�" v�^� )�� �( *	VY �&MS    �'� )��� 

5���" l�]�� �Y��& �9� )�BA , NAA    ���'Y ��'� �'�# �% 

�'''�O��� .  %��'''� ���'''( �'''" %�% ���'''� ��''' �� s��'''O�

    B�� ���O^� )�& @A( #� s��O� .��O+( �9� 5���" l�]��

(  �      �'?#��L x�'& � ��_ *�%        B'�� ���'+O�� *	V'Y #� )�

l�]�� ��y� �% �3� ��%�Q� 8 ��5���" �9� )�&mg 

l-1 1//1 � mg l-1 BA//1O�� )�''''& @''''A( ���''''+

   �'�%�% 8�$�'� �� )�O��( )�& U���� (Jeong , 1996) .  �%
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         U�'� �'( .'L�c ���'( .'��� l'Y� W� )�� �( �" ����(

L. japonicum Sasa) - Yuri( %�% ���� s��O� *��� U�R��

         8Y��'� ��!�� �( *��( *�" #� BL ������ ��	�� �"/7

            %��'"� �%�'( .�'( #� )��'( z�'C �'( n�'<O�� #� 8;Y �O`&

L�''?#���''� )���''a �''& �''9� �% m��V''� {''T�( � �''9�(

�� �& U���� %%��(Deklerk et al., 1992).

 5�'��" l�]�� �p� �a�� 4�<^� �%   �'9� )�'&NAA , 

BAP      5��% � B''�� u'�OA� )�'& *'�
Y�� �'��	� !'�� � 

                � �'���( %��'� 8'� .'�� �'?#��L �'�3�� ��]�� �( )���

*��� ���Y �(��#�� .

C.	 . /����( 
L   =��''>�? .''��� #�''�Lilium ledebourii  #� �''
( 

              @'��� 8'^� #� 5�'�� ����'& )�'& *	VY ��9 W�C

          ��O�� �% ��(%�� ��O��+9 m(��� #� J���% �<[�� #� �
�;b

 m''''	, �|�''''�  n�''''<O�� #� B''''L � �''''���%�� )��_

               ��'O(� � �&�'�� %��'� ���'`T �'a ��]�� �( 5�Q����#_ �(

B''��e�''�_ )�''&�''9 }K''� 5%�''3_ � 5�''�% B~''� � 5

B''��  �% � 5%�''" ��'', ���''+O�� �^`''  #� �� l3�''� )�''&

    8����( @$?��Y n��^�7/1       \�'� �'( � �% i1   �'<�Y% 

  �� �''& �_ �_ �''( ��''OV9 �'';��� �''�? #� B''L 5%�% ���''Y

 \�''� �''(i1 8''���� �% �''���p 61 % � �''�%�� ���''`T �''a

                  �'( � 5%�% ��'OV9 8��O'�� �'[<� �_ �'( �� �'& �_ B~�

 \�'''�71 �% �'''<�Y%  l��'''� *'''���"���& n�'''�^�/ %

         ��'OV9 8��O'�� �'[<� �_ �'( �;��� �� :�O��+� � 5%�% ���Y

5%�%���''9  . �''��	� !''��  *�''" v�''^� �% �� �''&MS 

(Murashige and Skoog, 1962) �''''''''" 

�������� 8��'''9''''''''''''''''n�O�)mg l-1/11 ( .�'''���� �

)mg l-10( .�V''''''''"�����L�)mg l-10/1(  .���''''''''�� �

)mg l-1 //1(  .�V'��� )mg l-1 7(    .��#�'" \��(���'�& �

 )g  l-1 / (  #��"��)g l-1 i1 .(pH!�� )6/0 (  #� 5%�`O'�� �(

  %��/     �% �|"��� #� 8;Y n���� C  w/7/     \�'� �( /0   �'<�Y% 

�% � �''�%�� 8��''
� C w71 ���''9 5%�% ���''Y �$���''� �%  .

5���" l�]���9� )�& BAP�( ��!��1 � 1//1 �//1mg l-1  �

NAA//1  � 10/ 1� 1//1mg l-1  �''( �''& �_ #� �'';�"�� �''� 

v�^���%�� 5%�!�� *�" )�&.

 �''��	� !''��    �''�# �% �''�3�� 5�''9 ���''`T �''a )�''&

             B'�� �����'L �'	�� � ��X�( �	�� @A( �% �( �����X������

            ���	� !�� �% �	�� �& #� � ���9 l�V<� �a�T \��  �(

 %�
(� �(mm6×6  �� ��,     �'3�3 �'( � 5�'�%   ��'���#_ )�'&

 %�''
(� �''(mm/�1 × 77  u''�OA� )�''&��	�� eV''� �''( 

        ���'9 5%�% ���'Y *�" v�^� )�� �( .   �'3�3 B~'�  )�'&

       � �$���'� �% �O'�% W� 5�9 l�V<� �O�% �% �( @���#_

  ����''9�� �% �''Q�% �O''�%)/�  \�''9 �''( ��''� *T�''� 

7�11N/�11B"�''3  (���''9 5%�% ���''Y . W''Y�b� )�''�%

�% �9�@���#_ n�b Cw7±70%�(  .    5�'� ��'+? #� B'L

     �?#��L �	� � �9� �(��#�� )�&��O"��   8��9 �& :  8" �#�

 )  ���L +     �'��	� !'�� + �'?#��L   �'& (       �#� � �'?#��L %��'
� �

      ���� � �% � �?#��L �[Y � �?#��L   ���� %��
� � ���#  � �&

    5#���� �& �_ ���##�( � �% ��%�� )���.  ��]�� �( B~�

(       �'?#��L *'��( *�'" #� 8' �� %�'"� ��'9 }�b�  �'&

       )��% � n�>A� �( 5�� �� \�� �(Cw7±0    �'�%�� 8<O�� 

       �>&��� %�"�  ��9 }�b�( #� BL �    5��� #� ����" )�&

   ��%�� ��3�� =��>�? .��� .        .�'�
� � �'���( ��']�� �(

           :|��'" �'��L ��'b �( 8���O"�� @���#_ #� �&��	�� .��O+(

 �`O''�� ��%�
''��''�%�� 5% .   *''��( *�''" @��''�#_ �%

    5%�`O�� %��� )�&��	���%         �['� �% � )��'� ��	�� �[� 

           �9� 5���" l�]�� �[� �� � ���	� !�� ��+� 8^�BAP  � 

         �'9� 5�'��" l�']�� �[� ��+?NAA        �'� �% �'" �'�%�( 

             %�'( @��'�#_ �'��	� ��'+? 8��'9 ���$� �& � ���$� . �%

  5%�% @���#_ ����L      �'� 5�'�_ *'�% �'( )�&  � �'���( %�

  ��O��� ���Y �(��#�� .   5%�% 8��^� � ��!R�   #� 5%�`O'�� �'( �&

 U�'�   )��'�_ ��!'��(Statistical Analysis System)S.A.S 

   .�Q��'''�� �V'''��<� � �'''O��� U�'''R��   5%�`O'''�� �'''( �'''&

 �'''''���% �'''''�? ��'''''�#_ #�  �['''''� �% .'''''$��% )�

 n�''''	O��0 %  �''''b�(�� )�''''&��%�	� *''''��� U�''''R��

  U�'''� W'''	" �'''( !'''��� ��!'''�Excel #��'''��� *'''^� 

��%�� l�� .
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ij& . e��3,
  u'�OA� ��[�NAA      5#��'�� \�`'  �'(     5�'9 )�'��

��
�   ��%�� ��% )  n��,/ .(       *]�t �( ��	�� �% 8" �#�

mg l-1//1α-NAA  �k"��'� )g0�// (   �&�'9 ��'	�� �% �

 *''�� 8Y��''�)g16// .(  *'']�t �% �''?#��L %��''
�//1

 �k"��''�)�7/i (  ''� �&�''9 ��''	�� � 8Y��)�6/7 ( �#� �

   *]�t �% �?#��L//1 �k"��� )mg///�i (  �% 8Y��'� �

 �&�''9 ��''	��)mg�///6 (��''�� �'' �% � �% !''�� �''��#

 *'']�t//1 �k"��''� )�/�� ( 8Y��''� �&�''9 ��''	�� �% �

)6/�� (%�''( .  � �''?#��L �#� ��''?#��L %��''
� � 8''" �#�

 ��'�� � �%   ��'	�� �% �'��#//1 α -NAA  �% � �k"��'� 

�	�� *�� 8Y��� n�O�" �) n��,7) ( 8$9/.(

   u�OA� ��[� �p�BAP5#���� \�`  �(    5�'9 )�'��

    �&�''9 ��''	�� �% �''?#��L %��''
� .��O�''�( �''" %�% ���''�

           ��3�� �� �?#��L �#� .��O	" ��	�� .�� �3� ��_ *�% �(

%�" .  ���� � �% .��O��(      �k"��� � �&�9 ��	�� �% ���#

  &�'''''9 )�'''''&��	�� #� ��'''''�� %��'''''
�*''''']�t � �

mg l-1 BAP1//1��_ *�% �(  .
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[Y �% ��  .
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 8$9/N�?#��L ���	� !�� *��( *�" #� 8 �� )�&�V�� )�& *]�t �% //1���� W�O�� .3�O`� 

Fig. 1. Effect of 0.1 mg l-1 NAA on number of bulblet of scale explant

 8$97N*��( *�" #� 8 �� )�& �?#��L  ����9�� �% �V�� )�& ���	� !�� 

Fig. 2. Effect of lightness on number of bulblet of scale explant

 8$9i-��( *�" #� 8 �� )�& �?#��L ���	� !�� *�$���� �% �V�� )�&

Fig. 3. Effect of darkness on number of bulblet

 v�^�� ��% ��? *�"��9�( ��� .

        @A( #� ���	� !�� ��+� 8^� �p� B������ ��!R�  )�'&

                 ��'? ���`'  �% !', �'( %�% ���'� B�� �����L �� ��X�(
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� }|OC� �?#��L �[Y � 8" �#�  )��%)10/1 =P( �%
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� ���V''''( }|O''''C� � �''''?#��L %��''''
�
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Archive of SID

www.SID.ir



"����� �T��# U��T ��R�"�U��+? ��,� 5��	9 M���I�

٢٥٨

����            �'��	� !'�� ���##�'( �' �% � ���� %��
� � ���#  �'&
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              B'�� u'�OA� )�'& *	V'Y �% ���'���& � ���Kt %���

�9�( .            �'	�� �% !'�� �3��'� l�V<� ��!�� � *T�� :X�	O��

*�� �O��( B�� ��X�( �	�� #� .���L .

      �� ��� *�`�" � ����� � \�9    �'`�OA� \��p� �����

     ����KQ( ���	� !�� )�� �( �� .      8" �#� �( )��� ��	�� �p�

��(  ��
� }|OC� �Q�          ��'	�� �% � %�'( ��'	�� �% .�( �% ��%

      �'?�� l	�!"�'� ���##�( � �% � �?#��L %��
� ����9��

        ��'�� � �% � �?#��L �#� �k"��� �$���� ��	��   � �'��#

       *�� 5%�% ���� �� ���� %��
�)  n��,7 .(  �� �]� �( ���

       �''( �'R�� ����'9�� ��'	�� �% �O�''�( �'?#��L � �'��L �'�3��

!��    *�� 5��%�� 8" �#� @�� .    ����'9�� �% �����(�$��

      B'�� �'& #� �'?#��L ��3�� @��!�� e;� �
A�� ��b �(

       '� �'( .���'L ��'� \�9 :X�	O�� ��%���   ��!'�� )�� �'( ��p

IAA �� �?#��L �O��( ��3�� e;� ��C�%    .�'�? l'& %%��

    ����O� ��� *�� .$	� )/� � ����9�� *T�� � *T�� 

  �$���� ( �
� )��(     e'���� U��"�'O�� *'�3       �'( � �'9�( �'�

    *;V� �% �����(Pfr/pt)         � �'�C�% )�'& �����& n%�
� �( 

            %��'
� @��!'�� e;'� � 5%�'" �'p� �'& n��'� )��KL��`�

 �?#��L%%��)8$9)�& 7�i.(

    ���Q�''&��L e''�t� s��''O� �''( @��''�#_ .''�� s��''O� 

%��% *''''''<(�[� .   �''''''��� )�� �''''''( �''''''���( �%

L.rubellum)��''� ��''	��   e;''� U���''� ��''� q�
''A( 

    �'�%�� �'?#��L ���'<� @��!��(Niimi, 1995) .  �3�'� �%

    �'9_� \�	�O'�� �'"(Stimart and Asher, 1978)  s��'O� 

               �'" �'�%��_ *'�% �'( ��� #� 5%�`O�� �( ��;� �� �yY��O�

 %��% �QOV( .��� ���� �( ��� .�� :��&�f

 ���� �% L. longiflorum   �O�'�( �'?#��L %��'
� !��  )

  ''( �$���''� �''( *;V''� ����''9�� ��''	�� �% � �''�_ *''�%

(Van Lee et al., 1999) . l'&    �% zc��'L 8�$�'� .�'�?

 %�'''''( �$���'''''� #� �O�'''''�( ����'''''9�� �% 8'''''�|�

(Danto and Bhojwani, 1995) .�?#��L �#�  8' �� )�&

        �'" %�( �O��( ����9�� ��	�� �( *;V� !�� �$���� ��	�� #�

      '?#��L *'(�Y� �( �,�� �(�           � �'O+( �'��O�% ��']�� �'( �'&

    .���(�''�( � *''�� �''���( 8''(�Y ���K''t %��''� �''( �O�''�(

�''?#��L     )�O�''�( �#� �$���''� �% 5�''9 ���##�''( )�''&

      .����'''''� )�'''''& J��!'''''� �'''''( �'''''" ��O'''''9�%

(Niimi 1985; Maesato et al., 1994)%��% *<(�[�   .

                �#� )�� �'( �'��	� !'�� �'�+� 8'^� � ��� 8(�<O� �p�

  L �#� �8"              � *'�� 5%�'( ��% �'�
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       �'��	� !'�� � ����'9�� ��	�� �" )��b �( %��% 5�9 �"�
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      �''?#��L �#� �k"��''� B''�� ��X�''( �''	�� �''��	� !''��
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�''��	� !''�� ���##�''( �'' �% � �''?#��L�''�
� �''& 5%�''( ��%

*��)  n��,7 (         � �'( �QOV'( )��'� ��	�� @�"�� �  ��'	�

BAP   ��''	�� �''" )��''b �''( %��% 5�''9 �''"� \�`''  �% 
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  �?#��L)�/� (           �' �% l	�!"�'� �&�'9 � �$���'� ��	�� �

 ���##�()0� (*�� 5%�% ���� ��) n��,i .(

 ��''	�� � ��''� 8''(�<O� �''p�NAA %��''
� � 8''" �#� �''( 

     	� !�� ���##�( � �% � �?#��L�����
� �&  *'�� 5%�'( ��%

)  n��,7 (          ��'	�� �'( �QOV( )��� ��	�� @�"�� �NAA

          � ����'9�� ��'	�� �" )��b �( %��% 5�9 �"� \�`  �%

NAA*]�t �( mg l-1 //1   8'" �#� �k"��'� )g�6// ( �

   �?#��L %��
�)i1/M (     *']�t ��	& �" �3�� �%NAA �% 

           �� ���##�'( �' �% �k"��'� �$���'� ��	��)0/00 (  ���'�

 *�� 5%�%) n��,i .(

     � B�� *�
Y�� 8(�<O� �p�BAP   ��'?#��L %��'
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     *'�� 5%�'( ��% ��
� )   n��',7 (       �'�+� 8'^� @�'"�� �

      ��	�� �( �QOV( ���	� !��BAP      %��% 5�9 �"� \�`  �% 

        B�� �����L ���	� !�� �" )��b �(    �k"��� �&�9 ��	�� �

    �'?#��L %��
�)�6/i (     ���##�'( �' �% �)i/�� (  ���'� ��

   *'']�t �''( �''��	� !''�� ��''	�� ��''	& �''" �3�''� �% 5%�%

mg l-1 //1BAP  �#� �k"��''''� )mgi//�7 ( �'''''[Y �

 �?#��L) mm��/� (*�� 5%�% ���� �� .

 � B�� �����L �	�� ��	��BAP  *']�t �( mg l-1 //1 � 

1//1) mg/�/) (mg/�7 (   �[� �%0) % .$��% ���#_ (

              �% !'�� ��'�� %��'
� � ��OV& ��V$� �?#��L �#� )�� �(

 � B�� �����L �	��BAP   *']�t �'( mg l-1 1//1  �k"��'� 

)07/7 ( *'�� .      �'( �'��	�!�� *'�
Y�� .�'	& �'?��BAP

*]�t )�'&mg l-1 1 � //1) �//7) (i//7 (  �['� �%0 %

).$��% ���#_ (��OV& ��V$�) ., n��i .(

          ��'	�� � ���	� !�� ��+� 8^� 8(�<O� �p�NAA  �#� �'( 

 � �''��# ��''�� �'' �% �''?#��L �#� ��''?#��L %��''
� �8''"

  ��
� ���� %��
�*�� 5%�( ��%) n��,7 ( 8^� @�"�� �

      �( �QOV( ���	� !�� ��+�NAA %��%  .      � B'�� �����'L �	��

 *'''']�t//18''''" �#� �k"��''''� �''''O�3 �% U�''''Q���� 

)g�0// ( � �   �?#��L %��
)0�/i (       �'( �'?�� �5%�% ���� ��

      *]�t � B�� ��X�( �	��//1NAA) 0/i (    �['� �%0 %

).''$��% ��''�#_ ( �''�
� \��''`� �''?#��L %��''
� �% )��%

������ .            � B'�� �����'L �'	�� �% ���##�'( � �%NAA   �'( 

  *]�t1//1     �k"��'�  )7/�i ( �'�        ���'� �'( �'?�� �'9�(

*y�t  )�&1//1) i/�/ (  �10/1 ) �/06 (   �`  �)7/0� (

 �[� �%0 %��OV& ��V$�) n��,i .(

 8(�<O� �p�NAA , BAP    �#� � 8'" �#� )�� �'( !'�� 

     ���	� !�� ���##�( � �% � �?#��L��
� �&  *'�� 5%�'( ��%

)  n��,7 (   @�"�� �BAP        ��'	�� �'( �QOV'( NAA  %��% 

  �''" )��''b �''(BAP *'']�t �''( //1 �NAA *'']�t �''( 

 mg l-1 1//1k"���  8" �#� �)g66// ( �'?#��L �#� �

) mg///�� (�O9�% �� ��	�� �( �?�� ���BAP  *']�t �( 

1//1 � NAA *'']�t �''(  mg l-1 //1 �''?#��L �#� �%  

)�//�0 ( %���'� }|OC�.NAA � BAP    *']�t �'( 1//1

  ���##�'''( �''' �% �k"��'''�)0/�1 (5%�% ���'''� ���'''��

) n��,i.(
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� � �''?#��L �''&

��
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�''��	� !''�� � � B''�� �����''L �''	�� )�''&NAA*'']�t �''( 

 mg l-1//1   �'?#��L �#� �k"��'� ) mg�/7i� (  %��'
� �

  ����)0/i (      ���##�'( �' �% �)�0 (    � 5%�% ���'� �� *'� .

                � B'�� �����'L �'	�� � �$���'� ��'	�� �'( �?��NAA   �'( 

  *']�t10/1  ��V'$� )�/i (  .�''	& �% ���##�'( �'' �% �
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     � B�� *�
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NAA *]�t �( mg l-1 //1  �'?#��L %��
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