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��� �
� 6�
� Q��,	 ���
� ��

 ��0����� ������	
1000;
�
���� %�� . N���&�	 ��56#
 )�
'� 
1 ( ��'�&
0�	 +	
�,	 ���&- ���& ;# (��:9�	 R
&� ���@� '2 �"A
�

��"�	 ���&�	* ��9
4����	 ) �
��# �����#����� ��9
4��� 
 (
�?��0��
 ���& �&�0 K��� ���&- +	
�,	 
'�� ��&���	 '&� ��

����	
�� ��0����� 1000 ��
"�$
� �����,	 �
����� ;
�
���� %��* 
 Q��,	 ����	
 �����	 *;���$��	��
S' ��0,	 ��4,	 	>?  ������

���& ;# K��� ���&P	 ;� �2# �&�0 3% �0	���	 1��� '&�� . ��#
�2# ������ �	> �&�0� =�4,	 �����&�	 ��9
4��� ;� 6�7�
 *

;# �
'��	 �74 ����������,	 �
���	 �  �� �:��� ���?# �	> �&�0
 +	
�,	 ���&- "���� ��'�&
0�	 (��:9�	 �����A� �&��$� �"A
�

������	 ��9
4����	.  
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���� 1. �������	 
���
����	 ����� ��  
���� �����	���	  ��������	 
���
�	����	� ������	 �����.  
Table 1. Effect of  plant extracts on germination rate of microconidia and radial mycelial growth of Fusarium oxysporum f. sp. 
albedinis. 
 

 ������� 	
��� ±
���
�� ����� )��( 
Inhibition area ± SD (cm)  

 ������ ����� ±
���
�� �����)	������(  
Conidia germination (%) ± SD  

	������ ���������� 
Aqueous extracts 

	������ ������ 
Essential oils 

	������ ���������� 
Aqueous extracts 

	������ ������ 
Essential oils 

�������� �����  
)���� ��!"���(  

Extract concentration  
(ppm) 

�#�� ���������� 
	������� 

Plant extract origin 
0.13 ± 0.03 
0.15 ± 0.05 
0.32 ± 0.06 
0.36 ± 0.03 
0.47 ± 0.03 

0.00 ± 0.00 
0.00 ± 0.00 
0.20 ± 0.07 
0.55±0.18 
0.80 ± 0.26 

59.00 ± 1.82 
31.25 ± 1.50 
28.25 ± 1.70 
20.25 ± 0.50 
  9.00 ± 0.81 (+)* 

20.25 ± 1.26 
11.00 ± 1.41 
  4.00 ± 1.41 (-) 
  1.00 ± 1.41 (-) 
  0.00 ± 0.00 (-) 

10 
50 

100 
500 

1000  
 

�������	 
Anacyclus valentinus 

0.11 ± 0.03 
0.35 ± 0.00 
0.56 ± 0.03 
0.58± 0.08 
0.61 ± 0.03 

0.10 ± 0.03 
0.35 ± 0.11 
0.55 ± 0.18 
0.85 ± 0.28 
1.55 ± 0.51 

13.50 ± 1.73 
13.50 ±1.73 
  9.00 ± 1.41 (+) 
  7.25 ± 1.25 (+) 
  5.00 ± 0.82 (+) 

  2.75 ± 0.50 (-) 
  1.75 ± 1.26 (-) 
  0.75 ± 0.96 (-) 
  0.00 ± 0.00 (-) 
  0.00 ± 0.00 (-) 

10 
50 

100 
500 

1000 
 

 
����
���� 
Artemisia herba alba 

0.00 ± 0.00 
0.00 ± 0.00 
0.03 ± 0.02 
0.16 ± 0.02 
0.23 ± 0.07 

0.00 ± 0.00 
0.00 ± 0.00 
0.05 ± 0.01 
0.35 ± 0.01 
0.65 ± 0.21 

100.00 ± 0.00 
100.00 ± 0.00 
75.00 ± 1.41 
46.00 ± 2.31 
11.25 ± 1.25 

95.75 ± 4.99 
62.75 ± 2.75 
39.00 ± 1.63 
13.25 ± 2.36 
  5.00 ± 1.41 (+) 

10 
50 

100 
500 

1000 
 

������������ 
Eucalyptus sp. 

0.00 ± 0.00 
0.00 ± 0.00 
0.03 ± 0.02 
0.10 ± 0.02 
0.33 ± 0.02 

0.00 ± 0.00 
0.00 ± 0.00 
0.05 ± 0.01 
0.30 ± 0.10 
0.83 ± 0.28 

95.50 ± 6.13 
85.25 ± 3.77 
49.50 ± 2.64 
21.25 ± 2.06 
  5.50 ± 1.00 (+) 

28.25 ± 1.50 
20.00 ± 1.41 
13.25 ± 1.89 
  4.25 ± 1.25 (+) 
  0.00 ± 0.00 (-) 

10 
50 

100 
500 

1000 
 

����	��/������  
Inula viscosa 

0.00 ± 0.00 
0.00 ± 0.00 
0.05 ± 0.05 
0.25 ± 0.00 
0.38 ± 0.03 

0.00 ± 0.00 
0.10 ± 0.03 
0.60 ± 0.20 
0.70 ± 0.23 
1.10 ± 0.36 

100.00 ± 0.00 
98.00 ± 2.45 
95.50 ± 2.89 
77.75 ± 0.95 
20.25 ± 0.50 

69.25 ± 3.09 
63.75 ± 3.30 
27.75 ± 2.06 
13.25 ± 1.89 
  6.50 ± 2.64 (+) 

10 
50 

100 
500 

1000 
 

�����/�����  
Laurus nobilis 

0.02 ± 0.02 
0.10 ± 0.05 
0.46 ± 0.02 
0.58 ± 0.30 
0.70 ± 0.05 

0.05 ± 0.01 
0.20 ± 0.06 
1.15 ± 0.38 
1.20 ± 0.40 
1.45 ± 0.48 

100.00 ± 0.00 
100.00 ± 0.00 
53.25 ± 3.20 
  8.50 ± 1.73 (+) 
  2.00 ± 3.15 (-) 

53.00 ± 2.82 
37.25 ±1.50 
10.75 ±1.50 (+) 
  5.25 ±1.26 (-) 
  0.75 ±1.50 (-) 

10 
50 

100 
500 

1000 
 

������� ������� 
Mentha piperita 

0.05 ± 0.05 
0.10 ± 0.05 
0.22 ± 0.03 
0.35 ± 0.05 
0.50 ± 0.05 

0.05 ± 0.01 
0.20 ± 0.06 
0.30 ± 0.10 
0.70 ± 0.23 
1.05 ± 0.35 

100.00 ± 0.00 
96.50 ± 5.74 
94.25 ± 4.78 
78.25 ± 1.50 
63.75 ± 3.86 

98.25 ± 1.70 
91.25 ± 5.00 
84.25 ± 5.00 
41.00 ± 2.70 
12.50 ± 2.50 

10 
50 

100 
500 

1000  
  

��!�� ����"/����� �#$ 
Rosmarinus 

officinalis 

0.00 ± 0.00 
0.08 ± 0.03 
0.23 ± 0.05 
0.48 ± 0.07 
0.65 ± 0.05 

0.00 ± 0.00 
0.20 ± 0.06 
0.55 ± 0.18 
1.05 ± 0.35 
1.70 ± 0.56 

100.00 ± 0.00 
92.00 ± 5.66 
73.50 ± 1.73 
44.75 ± 0.96 
21.75 ± 1.25 

79.25 ± 2.50 
73.75 ± 5.19 
58.00 ± 2.16 
23.00 ± 0.82 
  7.00 ± 1.41 (+) 

10 
50 

100 
500 

1000 
 

 �����%��/����� &��% 
Salvia officinalis 

0.11 ± 0.03 
0.20 ± 0.05 
0.35 ± 0.05 
0.52 ± 0.03 
0.66 ± 0.02 

0.15 ± 0.05 
0.35 ± 0.12 
0.55 ± 0.18 
1.05 ±0.35 
1.40 ± 0.46 

100.00 ± 0.00 
99.00 ± 2.00 
58.75 ± 1.89 
46.25 ± 2.87 
29.75 ± 0.96 

50.25 ± 1.26 
48.75 ± 1.26 
48.75 ± 2.21 
30.00 ± 2.31 
20.50 ± 2.38 

10 
50 

100 
500 

1000 
 

����'�� 
Tetraclinis articulata 

0.02 ± 0.02 
0.07 ± 0.05 
0.26 ± 0.07 
0.31 ± 0.1 
0.40 ± 0.00 

0.05 ± 0.01 
0.10 ± 0.03 
0.55 ± 0.18 
0.65 ± 0.21 
1.10 ± 0.36 

100.00 ± 0.00 
100.00 ± 0.00 
56.50 ± 1.73 
24.00 ± 1.63 
  4.00 ± 2.82 (-) 

93.00 ± 4.83 
73.25 ± 1.50 
48.50 ± 2.64 
  1.75 ± 2.06 (-) 
  0.00 ± 0.00 (-) 

10 
50 

100 
500 

1000 
 

��'(�� 
Thymus vulgaris 

0.00 ± 0.00 0.00 ± 0.00 100.00 ± 0.00 100.00 ± 0.00 0 Control�)����   

 (+) -���
� .���")0 ( -���
� .���" 1�' ��������	 
���
�	 2��	3 4�" �5��� �����6�����%� 7��$� 7��8�9: 6�;��� �������� .�#���%��� �� .   
Germination (+), no germination (-) of microconidia after transfer to plate contain PDA media.  
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 ����2 . ���� ���	
��
 �	�������
 �������  �	
�� �
���
�
�
  ��������	 
���
�	����
� ��	���
 �����. 
Table 2. The effect of the plant extracts on germination rate of microconidia and radial mycelial growth of Fusarium 
oxysporum f. sp. albedinis. 

 
 ���	
�� 
���� )��(  

 Inhibition area (cm)  
������ ���	
) %(  

Conidia germination (%)  
 �����
����


������ 
Aqueous 
extracts  

 ������

������ 

Essential oils 

 �����
����

������ 

Aqueous 
extracts 

 ������

������ 

Essential oils 
���� �����
���� 
�
����� 

Plant extract origin 
0.286 b 0.202 b 29.55 b   7.25 ab �����!�
  Anacyclus valentinus 

0.442 a 0.222 b   9.65 a   1.05 a 
  

"�
#
 $���
  Artemisia herba alba 

0.084 d 0.046 d 66.45 cd 43.15 cd 
  

%��
��	&���
  Eucalyptus sp. 

0.092 d 0.078 d 51.40 bc 13.15 ab 
  

'�����
/'	��!�   Inula viscosa 

0.136 d 0.164 bc 78.30 d 36.10 cd 
  

�	(�
/����
   Laurus nobilis 

0.372 a 0.266 a 52.75 bc 21.40 b 
  

������
 )	����
  Mentha piperita 

0.244 bc 0.150 cd 86.55 e 65.45 e 
  

�
*�
 ���&�/'	
�
 	�+  Rosmarinus officinalis 

0.288 b 0.230 ab 66.40 cd 48.20 d 
  

 	���	��
/�
��
 ,
��  Salvia officinalis 

0.368 ab 0.232 a 66.75 cd 39.65 cd 
  

�
�	���  Tetraclinis articulata 

0.212 c 0.158 c 56.90 bc 43.30 cd 
  

���-�
  Thymus vulgaris 
 ������ �	 
��
��� ����� 
������� �
�����
��� �
���� 
��� 
��
��� �!��� � "#$�.   

Number in the same column followed by the same letters are not significantly different according to Duncan's multiple range test (P=0.05). 

  

 

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

�)������	 ���� �� +��� ,����	-������  .�� /�����	 *�# )� 
-����
#0 �12	��0��3��2� )�4  /�����	 5! ������� )���2 2(.  

 
���"	 ��3��2��	 )�4 �2����	 ��
������	 )� 9#:��
 ���"	 ����;<�	 �	� ���;�" )#���	 =�����	>�;� �1��3 �
 �1�3 �

 ����0 $����� ������	 �����	 ?��� @	��"	 ����A ������	 �������
�$<�� 
���
�	 ��������	 @	��"	 .��� B�� ���! 
��30 ����0 

@	��"	�  .�3 �2� ��!����0����;��	 @	��"	  -����� ������� 
�����"	  5�<�<�	 C��;��	� �!�$���	 �%��"	 '�(��)500� 1000 

)������� D�2 ( ������	 ��3 )������	�1000 )�# 5! )������� D�2 
-����� ����;��	 ����;�	 E��2 F���� G�3 @	��"	 ����0 
��30 9#�� 
 ������	 ��
�������� ����;��	 ,�� 	�3�� ������	 ��
��������

��3��	� 5�<�<�	 C��;���.   
   
  

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

 ���2�	 )���2�	 ��
������	 ����� ������ �<�����	 �H���	��� 5! 
� 53�;(�	 ����	�$<�. �����"	 �����	 ����;! =�����	 ��19�  ,	���

 ��3�;�	� 5�<�<�	 C��;��	 �%��"	 '�(�	 �5���	$���� 5! ����	 
� 5���������	 ���	���	 E� ������ /�
�	 �������	 G�3 �$<�	� �1�
��
������� �������	 G�	 �
� $���� I$��� ��2� *�#� �1.7 �

1.55 �1.45� 1.4 J� ����;��	 ����;�	 F�� 5�	���	 G�3 �.� 
1000 =����� ������ 	�H� �����"	 �����	 )� )������� D�2 

 ��19� 5��	 �1�	� �������� ������	 ��
�������� �:��;��	 I$���
$���� 0.65 �0.61 �0.7 �0.665�	���	 G�3 �.�  . )� 9#:��

B������	 ����� ������� �	��� $�����	 ��$�� )� =�����	 �:� .
 �����	 K���0 )3 )��� �����	 �:� )� ����
#A	 ����#��	 ��<��

 )�4 �����"	��3��2� /�����	 5! ������� )���2 2( . 

4 +�<� �����&	 /�# �2�� ��! ������	 ��
������	 ��� )�
 ���2� ������	 ����2���	 ��3��2��	� �2����	 ��3��2��	 )� �����

�3 ���"	 ����;<�	 �	� �;� -&��G�$<�� 5����	 ����	  . 



76�� ���� ���	
��
 ��	��
 ����� ���28 ��� �1) 2010(  

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

 
	�+� ,
��� ���* -	.� /�0 �&� �
!�� ���	�	*	��� �����2.1 1
1.16� �
������ ��*���� 2* �	*�*�� ��	3��� 1.76 11.032*  .

 $5�	� 1������� /�6 7	������ �	����� ��&�'�*���� �
������ ��*����
�	*�*�� ��	3�� �	���8 ������� �
' 7� �
������ 9� ������ 

�	����� ��&�'�*���� .:� �	�.��� ;�� /�6 <�����6� ������� ���&.
 ��6���� �	���+ 7�5 �	*�*�� ��	3�� =���0 /�0 7>�� ����'�

 �*����� ��6���� ��*� 7�5 �	����� ��&�'�*����) ����3.(  
  

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

 7	�	 ������4 �	������ ,	.�*��� �8�50 �	+?�  �8 �
!�� �8�+> �8
����-	.� �� ���+ ,	.�*�� �
������ �	���8 ������1�8�
����  

@���	��>�	��11��6����   3	>����� #	��� $	%��� 7�������5� 10 

' �	+?��� �A� �.��� 1������� �	B ���%��� ������ ������� 7	��	�� 

 -��+�� 2�	�� ��� ������ �8 �
!�� �8�+> ����3� 1-	.� -��+��� ����
����� 7� 1���� "��*�� ��� $5�� �>%� "�!��C� �A� $5�	� ���

�� ��� -��+��� ���+�������� . 3	>����� �������� ���1%��>8 � ��� 
���%�� 9� ������ �	���� �����8 �.
� 2�� �	���8.  

  

�������	  

  
 /�6 �	������ ��&�'�*��� #�� �	���8 ��	�6 �&.���� ������� ���+�

 �
8Fusarium oxysporum f. sp. albedinis  7� �A� $5�	�
 �3E�� ���� F�	E&�� �	�	��>�� G����� ����0 
	�+� �
'� �
!�H .

 1��!�!�� "������ 1#	��� $	%�� �	*�*�� ��	3�� �	���8 7� �.���
 �������� �	����� ��&�'�*��� ��6 ���� ��>� ���> �6����� 7�������

3�� ��	>�� /�0 9��� �A�� ��*!� ���>����� �	�E�� �	*�*�� ��	
���	�����> ����!�� �	�
��� .� ��	�6 �&.��� ������� ,!���9 #�� 

 -�.���)1 13 ( �8 "������ �	����� ��&�'�*��� �	���8 �
' 7�
 �5����� ��
!�� #��� ��3E�� ������ G���C� ����0 �8 �	+?���

�������� .�8 7������� ��&�'�*� �	��� ���+ ��> #�� �.8�>� 
 I���� /�6 ��B3�� #�	���)28( 7� F�	�� "���� ��36� 1

 ������ �A� ,���� 7� ����!�� ���	���	>**��)19.(  
  

  

 ����3 .��������	
 ��
��
� ���
� �� ���
��
� �
�	����
�  � �����������!� �"���.  
Table 3. Effect of the plants extracts on radial mycelia growth by using the disc method 

 

 ��	���
 ����� ±������
 ����
  )��(  
 Inhibition area ± SD (cm)   

������
 ���������
 
Aqueous extracts 

�����!
 ���"�
 
Essential oils 

  

��� ���������
 ����	��
 

Plant extract origin  
0.83 ± 0.05 cd* 1.13 ± 0.12 b �����"
�  Anacyclus valentinus 
1.76 ± 0.15 a 2.10 ± 0.21a   

#��$� %��
�  Artemisia herba alba 
0.23 ± 0.06 g 0.73 ± 0.15 cd   

&����

'��
�  Eucalyptus sp. 
0.93 ± 0.21 c 0.93 ± 0.06 bc   

(����
�/(
��"�   Inula viscosa 
0.53 ± 0.15 ef 0.96 ± 0.16 bc   

�
)
�/���
�   Laurus nobilis 
1.03 ± 0.15 b 1.16 ± 0.06 b   

�	�	�
� *
���
�  Mentha piperita 
0.33 ± 0.05 g 0.46 ± 0.15 e   

+�,
� +�	'-/(
�
� 
�0  Rosmarinus officinalis 
0.33 ± 0.05 cd 0.50 ± 0.1 ed   


��

�
�/���
� 1���  Salvia officinalis 
0.66 ± 0.06 de 2.03 ± 0.25 a   


��
���  Tetraclinis articulata 
0.36 ± 0.06 fg 0.26 ± 0.15ef   

���2
�  Thymus vulgaris 
0.00 ± 0.00 h 0.00 ± 0.00 g   

�3
�
�   Control  

����� ���	
� ���	 �
����� ��	
	 � ���� ������ �� �����	� ����� �!��	��� "�#�$�.   
Numbers in the same column followed by the same letters are not significantly different according to Duncan's multiple range test (P=0.05). 



77� Arab J. Pl. Prot. Vol. 28, No. 1 (2010)�

 ����4. ������ �	 �
��� �	�
� �	 ���
�� �������� ������ �	��� ��
��.  
Table 4. Soil population density of Fusarium oxysporum f. sp. albedinis over time as affected by soil treatment with   some 
medicinal plants powder. 
 

 ���	
� �
�����
)���	
��
 ����� ���� /���
 �(  
LOG 10 (CFU/ g soil)  

����� ���   Days 
21 14 7 3 1 0 

���
��
� ����
  
)Concentration 

of the extract 
��!� "�!��
��
� ��
���
�  

Plant extract origin  
6.088 6.069 6.058 6.038 6.069 *6.069 %1 
6.069 6.028 5.979 5.931 5.888 5.840 %5 
5.745 

 
5.677 5.570 5.263 5.003 5.655 %10 

�	�
����   Anacyclus valentinus 

6.252 6.218 6.189 6.028 5.931 5.931 %1 
6.038 5.888 5.806 5.263 5.322 5.704 %5 
5.931 

 
5.821 5.823 5.322 5.263 5.464 %10 

 ����������   Artemisia herba alba 

6.204 6.079 6.069 6.048 6.038 6.037 %1 
6.098 6.005 5.956 5.917 5.856 5.873 %5 
5.726 

 
5.570 5.464 5.003 5.003 5.655 %10 

������������   Eucalyptus sp. 

6.252 6.116 6.079 6.048 6.059 5.956 %1 
6.196 6.059 5.970 5.873 5.888 5.917 %5 
5.787 

 
5.596 5.537 5.003 5.162 5.785 %10 

!�"�
��/!�����    Inula viscosa 

6.295 6.218 6.189 6.079 5.956 5.994 %1 
6.239 6.174 6.069 5.929 5.836 5.957 %5 
6.005 

 
5.943 5.929 5.787 5.806 5.967 %10 

��#��/$����    Laurus nobilis 

6.295 6.289 6.224 6.038 6.027 6.005 %1 
6.289 6.204 6.132 6.036 5.800 5.955 %5 
6.058 

 
5.857 5.838 5.819 5.823 5.931 %10 

�%�%��� &��'���   Mentha piperita 

6.225 6.189 6.174 6.089 5.926 5.967 %1 
6.164 6.069 5.917 5.738 5.762 5.914 %5 
5.856 

 
5.655 5.496 5.464 5.363 5.840 %10 

(�%�� (�)��/!���� �*�  Rosmarinus officinalis 

6.139 6.038 6.026 6.005 5.966 5.956 %1 
6.027 5.914 5.886 5.929 5.871 5.967 %5 
5.955 

 
5.914 5.838 5.778 5.873 5.956 %10 

��������/����� +���   Salvia officinalis 

6.069 6.038 5.917 5.873 5.823 5.804 %1 
5.840 5.823 5.704 5.570 5.696 5.804 %5 
5.840 

 
5.596 5.464 5.322 5.405 5.570 %10 

����,�'   Tetraclinis articulata 

6.277 6.181 6.116 6.079 6.069 5.994 %1 
6.113 5.967 5.787 5.645 5.823 5.931 %5 
5.941 

 
5.821 5.570 5.528 5.740 5.851 %10 

��,-��  Thymus vulgaris 

6.283 6.253 6.177 6.010 5.993 5.963  $0����   Control 
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Abstract 
Si Moussa, L., L. Belabid, A. Tadjeddine, M. Bellahcene and B. Bayaa. 2010. Effect of Some Botanical Extracts on the 
Population of Fusarium oxysporum f. sp. albedinis, the Causal Agent of Bayoud Disease in Algeria. Arab Journal of 
Plant Protection, 28: 71-79. 

Date palm wilt (Bayoud) caused by Fusarium oxysporum f. sp. albedinis (Foa) is an important disease of date palm in North Africa 
and  is considered as a limiting factor date palm production  in Algeria. The use of the plant extracts is recently proved by several 
researchesto be  a potential control method for this disease. The present work aimed at evaluating the antifungal activity of aqueous extracts, 
essential oils and powders of ten medicinal plants: Anacyclus valentinus, Artemisia herba alba, Eucalyptus sp, Inula viscosa, Laurus nobilis , 
Mentha pepirita, Rosmarinus officinalis, Salvia officinalis, Tetraclinis articulata and Thymus vulgaris against this disease. Results obtained 
showed that essential oil of Artemisia herba alba, Anacyclus valentinus, Inula viscosa, Mentha pepirita and Thymus vulgaris possesses  an 
antifungal activity on microconidia germination and mycelial growth of Foa. The effect of medicinal plants powders and oils added to the 
soil confirms the efficiency of these plants in reducing the pathogen inoculum density present in the soil. Results obtained highlight the 
importance of this approach as it can offer the possibility of using  plant extracts  in  crop protection against this soil-borne pathogen. 
Keywords: Antifungal activity, plant extract, Bayoud, Fusarium oxysporum f. sp. albedinis 
Corresponding author:� Lakhdar Belabid, Departement de Biologie, Centre Universitaire de Mascara, P.O.Box 763, Algeria,  

Email: belabidl@yahoo.fr 
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