
 
 � 

�����������	
��
	�
��    �������	
��
���� Lasiodiplodia spp. �
����������	����������� ���� 
       ��!���
����"��
��#$
 
 
�����������
      ��������%&�� �#�� � 
 
��������       �#���'����
��� ()#� (�����#����������
�
���+) 
 
������ ���
��!�"�#�  -./�0��'�����&���1 "�. ���� � �.��
���#��&�1            ��2$�����
��� 
    -./�0��'�����&���1 "�. �	����(1 ���"�	"  ���
��� 
 
 

$
��%�&� 

 
 -./�#& �3"/�4����� "������5��6���
��
��
�

7�$#8� �� ������&�#%�����5���� Lasiodiplodia 
theobromae &��6��0�$��
���#��
6��0��5� 9 ����0� "#���#��(���+5��
	�3+� 6�2 -#����-�
�4�3� � ���
" 284 3��=��� &������"���� ���/��"�>�/����#� dual culture test +��0�


6���
��
��G#�H�I1&4���� 43 3��=��� �"�

�/���2������� �� ����.0�2��0�� 25.0 - 67.5 6�2�
5��
�4�
��"���=�4��"�����+�2��
���6���
��
��G#�H�I1>������ nutrient broth (37°C, pH 7) 6�/��4�
����HY�6�������4���
�����5��
��"�����2�#�$#��+���� �� ������&�#%�����5���� L. theobromae 
CMUL �
�6��
�&��-��4�3� +��0� ��2�#�$#��+���� �� ������&�#%�"��6�2���3��=���3
0��#"
���� �� ���"�

�/���2������� �� ����.0�2��0�� 0.0 - 52.4 &������ ����+��0����� �� �������5��
�G#�H�I1��#"�]��&���=��1���6���
��
��
�� ����5���.0>���4���
�����5�� �
5���4���4���
�����5��3��4�>�/
���'&����5���"��������+��0�3
0��
��9� �� ������&�#%�����5����3"/ 6�"�>�/��!��0����� �� ��
��#"�]��3"/&�������/����� antifungal compounds ����=��16���
��
��������6�!� � "��5��
6���
��
��
�>�/-����� �� ������&�#%�����5�����.��
��	" �5� TN79, RS5 6�2 CMU2 
��"�����
����2�
���
�2�
>������/������ �� ������&�#%�����5����+��0�����2�
���
�2�
�
��	"�5� 
�+�2��
����
��	(��.
# 37 ��'��=��=
�� 6�2 �0� pH 7 
 �4�����+�2��
���6���
��
��G#�H�I1� �6��&����
6��0�&4���� 3 3��=����5� RS5, 
TN79 6�2 CMU2 �������6�!�����������0���/��������#��1 &��� ���� "��� secondary 



 
 & 

metabolite "/��g���g�� g�g��1 pH 7 &������"������� �� ����5�����"�>�/����� "����
" ���0�� +��0� ��
��9� �� ������&�#%�����5����3"/�/���2 31.82 - 37.60  6�2� �� �����������
����1�����5���� L. theobromae 3"/
���
��	"9]��/���2 50.85 �
5���"�����2�#�$#��+����� "
�����
�3"/&����5��6���
��
��G#�H�I1 +��0� 

���
��9
���0� proteinase K (1 mg/ml) 6��
� ����3������ (254 �����
��)  �	(��.
#>��0����/�� (37 - 80 ��'��=��=
��) 6�03
0��
��9
� �I���2�#�$#��+���� �� ������&�#%�����5����3"/�
5���4�3�-0������]��k0���5�� (autoclaving) 
���&���
�6���
��
��G#�H�I1� ����
3��=��� 6�2����� "������
��9� �� ����5���� L. 
theobromae ���+ �$	1�5��3"/�
��
����+ �$	1 �5� LP1, LP2, LG2 6�2 Type strain1120 6�2&�����
�#����2�1����� "����&��6���
��
�� ����
3��=���"/�����5���
5� GC-MS ��
��96��
�����2������3"/
����0��/��#���#" �"���
��9�5�� ���#"6�2�2�	�5�����3"/6�0���9]��/��
�2 99 �����#"�5� Octadec-9-enoic acid 6�2 trans-Oleic acid  =]�����������2�����2�����"
3�
 �3
0�#�
� � ��0��3��!��
3
0��
��96�������#�	�$#8
��"������� �� ������&�#%�����5���� L. 
theobromae 3"/ 
 &��������&�����#"���6���
��
��G#�H�I13��=����
� TN79, RS5 6�2 CMU2 "/��
������&���� �I(2���� (p���#��� �	(�
� �#����
���

 �"���"/���	"�"���6���
��
� 
API 50 CHB/E kits (bioMérieux) 6�2 BLAST search �"�>�/�4�" ���� 16S rRNA gene +��0� 
6���
��
�3��=����
� TN79 

���
>��/��
��� � B. amyloliquefaciens  
���
��	"�
��/���2 99.9  
�0��6���
��
�3��=����
� RS5 6�2 CMU2 � �� �
5��".&��-���� BLAST &2��!�3"/�0�

���

>��/��
��� � B. subtilis 
��9]��/���2 96.17 6�2 99.6 ��
�4�" �    
 
�'��'���( :  Lasiodiplodia spp./ 6���
��
��G#�H�I1/ �������	
�"��
��#$
/ 7�$#8� �� ������&�#%��� 
  ��5����  
  
 
 
 
 
 
 
 



 
 x 

Thesis Title     Biocontrol of  Lasiodiplodia spp., the Fungal Causative Agents of  

     Postharvest Diseases 

 

Author      Miss Kanjana Niraphai 
 
Degree      Master of Science (Biotechnology) 
 
Supervisory Committee Asst. Prof. Dr. Ekachai Chukeatirote                                    Chairperson 
     Asst. Prof. Dr. Uraporn Sardsud                                            Member          
 
 

ABSTRACT 
 

 A total of 284 bacterial isolates were screened from thua nao, rhizosphere soil and 
surface of Longan fruit to test for their antagonistic ability against Lasiodiplodia theobromae. Of 
these, 43 strains of bacteria were capable of inhibiting mycelium growth (25 - 67.5%) by using 
dual culture plate test. The antagonistic activity of 43 strains was further tested by using 
supernatant collected from nutrient broth culture of bacteria (pH 7, 37°C). Interestingly, only the 
culture supernatants that still had bacterial cells were able to inhibit mycelial growth of the fungal 
strain (0 - 52.4%) In addition, it was showed that the filter-sterilized culture supernatants could 
not inhibit the fungal mycelium. Due to superior inhibitory activity, the bacteria strains TN79, 
RS5 and CMU2 were selected for further study. For optimal condition, it was found that pH 7 and 
37°C were the most effective condition.  
 Subsequently, the antifungal compounds of TN79, RS5 and CMU2 were extracted 
from the 2-week nutrient agar culture using phosphate buffer pH 7.0. The extracts could inhibit 
mycelial growth of L. theobromae CMUL (31.82 - 37.60%) and other strains including LP1, LP2, 
LG2 and type strain No.1120 (17.39 - 33.33%). Besides, the extracts also affected conidial 
germination of L. theobromae CMUL up to 50.85% (RS5). The extracts remained active when 
exposed to UV light (254 nm) up to 1 hour and to proteinase K (1mg/ml). In addition, the extracts 
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were active over a wide range of pH (6 - 9) and temperature (37 - 80°C). However, autoclaving 
treatment (121°C, 15 min) completely destroyed the antifungal activity. When analyzed by      
GC-MS, total ion chromatogram showed more than 50 compounds for each strain and only two 
unsaturated fatty acids, octadec-9-enoic acid and trans-oleic acid, from 9 compounds were in 
agreement based on the level of acceptation quality value at 99%. 
 For bacterial identification, based on bacterial morphological characteristic, 
biochemical characteristic and API 50 CH kit, TN79, RS5 and CMU2 were identified as Bacillus 
subtilis / B. amyloliquefaciens. Based on BLAST search of 16S rRNA genes sequencing, TN79 
was closely related to B. amyloliquefaciens (99.90%). RS5 and CMU2 were most closely related 
to B. subtilis (96. 17 and 99.6%) 
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