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INITIAL  INOCULUM  ASSESSMENT/Colletotrichum  gloeosporioides/CHILLI  

PEPPER ANTHRACNOSE  

 

Applying chemicals to control chilli anthracnose caused by Colletotrichum 

gloeosporioides is rather difficult because the quiescent infection cannot be estimated.  

Stimulating chilli peppers to show symptoms of the quiescent infection may enable the 

fungicide application to be done more effectively. This study aimed to use paraquat, 

ethephon, and water deficit to stimulate symptom expression and serological 

technique to detect the quiescent infection. The experiments utilized C. 

gloeosporioides isolated from Suranaree University of Technology’s organic farm 

which was the most virulent isolate and Super Hot chilli pepper (Capsicum annuum 

L.) as tested variety. Prior to the experiments, spore suspension of C. gloeosporioides 

(1x106spores/ milliliter) was sprayed horizontally on to the leaves of 2 months old 

plants and kept for 48 hours in greenhouse at 27ºC and 90% RH. The experiment was 

conducted in a randomized complete block design (RCBD) with 4 replications, 1 

plant/replication. Fourteen treatments were conducted in the paraquat experiment. In 

treatments 1–7, paraquat was sprayed at the concentration of 0, 6.92, 13.84, 20.75, 

27.67, 41.51 and 55.34 mg/l respectively. In treatments 8–14, the same concentrations 

of paraquat as that of treatments 1–7 were also sprayed on to the plants but without 

inoculation. The ethephon experiment was conducted in 18 treatments. In treatments 
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1–9, the pre inoculated peppers were sprayed with ethephon at the concentration of  0, 

12, 24, 36, 48, 60, 72, 84 and 96 mg/l respectively. In treatments 10–18, the same 

concentrations of ethephon as that of treatments 1–9 were also sprayed on to the plants 

but without inoculation. For water deficit, the experiment was conducted in 8 

treatments. In treatments 1-4, the pre inoculated peppers were watered at 300, 150, 75 

and 38 ml/pot equivalent to 1, 1/2, 1/4 and 1/8 water holding capacity (WHC). In 

treatments 5-8 the same amount of water were given but without inoculation. The 

plants were kept in a greenhouse at 27ºC and 90% RH after the treatment to stimulate 

symptom expression. The treatment effects were evaluated by counting the lesions and 

falling leaf number. For paraquat application, no lesions were observed on the 

uninoculated treatments (8–14) while in the inoculated treatments, the plants showed 

4, 4.5, 3.25, 5.75, 10, 9 and 9 average lesions per plant when received paraquat at the 

concentration of 0, 6.92, 13.84, 20.75, 27.67, 41.51 and 55.34 mg/l respectively. The 

uninoculated plants received paraquat at 27.67, 41.51 and 55.34 mg/l had 0.5, 3 and 

7.25 of average falling leaves/plant, while the inoculated plants sprayed with 20.75, 

27.67, 41.51 and 55.34 mg/l had 1.75, 4.25, 5.75 and 12 of average falling leaves per 

plant respectively. For ethephon application, no lesions were observed on the 

uninoculated treatments (10–18) while the inoculated treatments, the plants showed 

2.75, 4.25, 3.25, 6.35, 7.25, 2.5, 2.5, 3.5 and 3 average lesions per plant when received 

ethephon at the concentration of 0, 12, 24, 36, 48, 60, 72, 84 and 96 mg/l respectively. 

The uninoculated plants received ethephon at 72, 84 and 96 mg/l had 3.25, 3.25 and 

6.25 of average falling leaves/plant, while the inoculated plants sprayed with 36, 48, 

60, 72, 84 and 96 mg/l had 1.75, 2.25, 3.25, 5.25, 6.25 and 8.25 of average falling 

leaves per plant respectively. For water application, the plants showed 4.5, 8.25, 10.0, 

18.5 average lesions per plant when water was given at the 1, 1/2, 1/4 and 1/8 WHC 
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respectively. The number of lesions and leaf fallings were statistically different among 

the treatments. Therefore spraying paraquat at the concentration of 27.67 mg/l, 

spraying ethephon at the concentration of 36 mg/l or giving water deficit at 1/8 WHC 

could be used to estimate the degree of quiescent infection by C. gloeosporioides in 

chilli pepper. A polyclonal antiserum was produced in rabbit by injections with 

mycelia and conidial extracts of C. gloeosporioides. When tested with 1x106 

conidia/ml spore suspension of selected fungi using DAC-indirect ELISA protocol, it 

reacted specifically with C. gloeosporioides and weakly cross reacted with C. capsici 

and Sphaceloma sp.but not with Phytophthora spp. By using infected pepper leaf as 

solid surface instead of the plastic plate surface to detect quiescent infection by 

ELISA, it was found that 5 minute-boiled infected leaf could be used for the detection 

of C. gloeosporioides. 
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A  =  absorbance 

Ab  =  antibody 

Ag  =  antigen 

As  =  antiserum 

DAC  =   Direct Antigen Coating  

ELISA  =  enzyme-linked immunosorbent assay 

MWCO  =  Mountain West Council of Optometrists 

PBS  =  phosphate buffer saline 

PBS-T  =  phosphate buffer saline tween  

PDA  =  potato dextrose agar 

PDB  =  potato dextrose broth 

WA  =  water agar 

WHC  =  water holding capacity 
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����	 
 

1.1   ��	
����
	�����	
��	����������	 
        ���ก (Capsicum sp.) �
����������ก�� Solanaceae �ก�� Capsicum $%
��$&' 25 ���*           
$%+�,�ก-&���*./�0���1��2.�1.345%
.�$��ก&��2 �
�����4%,$%65&$�-&6784&3�9�:;ก�<1.3
���49=4/ 
>*/$%/.*ก&��03..ก�
��.7�*7? 4 1.3>�ก�.3<&ก
���49�$AกB�>ก <%� C��.���*%/ (6$�7*�Dก, 
2547) <&ก�+���ก�$9��ก&ก�
G �.9. 2549 �?50&$%ก&��03..ก���ก47I3��
J��* B.����ก ���กCK23 
�6��,.3Cก3�-&��A<��
 C�����ก
L��
��$��60&�5$ 2,161 �2&�?&4  $%��I�4%,
��ก��
G �.9. 2549 �5$47I3

���49 474,717 =�0 BD,3���ก4%,��/$
��ก$% 5 ���* 6�. ���ก1%IK����Aก ���ก1%IK���K80 ���ก/7ก:N ���ก
K/5กC�����ก�K80 J�J����5$ 333,672 �7�>*/CK�03J���4%,�-&678./�0��P&6��57�..ก�Q%/3�K��. 
(���%�&  ����539N��+%/�,  2550)  
         ก&�
��ก���ก$7ก
���?
S8K&���,.3ก&�C��0��?&*1.3>�6 BD,3ก0.�K2�ก�*65&$��8��%/47I3
4&3*2&�
��$&'C��6�'P&�>*/>�64%,��2&365&$��%/K&/$&ก4%,��*6�.>�6ก�23CK23 (Anthracnose) BD,3
$%�&�K��<&ก���I.�& Colletotrichum capsici (Syd.) Butler& Bisby C�� C. gloeosporioides Penz. 
�
.�N1.3���I.�&�K��C��0ก��<&/=*2./0&3�5*��A5 �&$&�+�12&4-&�&/=*24�ก�05�1.3����7I3C�0�2�ก�2& 
�? ก2&��? �-&�2� *.กC��J� (.����' 5��9:�731NC��6'�, 2525) >*/$%���.&97/$&ก+D3 470 �ก�� 
(Sutton, 1980) .&ก&�1.3>�64%,�??�J����.�C�ก
�&ก`�
��<�*53ก�$�I-&�%�I-&�&� ?�a$�Dก�3
<&กJ�5��Aก�2./ �0.$&<�*�I-&�%�I-&�&�<���ก�&$ก52&3..ก=
�
��CJ�53ก�$K��.��
=10 1�&*1.3CJ�
=$0�40&ก7� ?&3CJ�.&<$%1�&* 2 �� 3 1.3J� 4-&�K2J����ก��0&47I3J�C���053ก0.�Cก0��A$4%,K&ก�-&
J����ก4%,$%>�6�%I�12&4-&�&/=
4-&�
�����กCK23����K50&3�&ก$7ก<�$%ก&���0&$&ก1DI� C��+2&�-&=

�กA?=52��4%,4%,$%65&$��I���3J����ก.&<��0&<���%/K&/+D3 100 �
.�N�B��N (Melanie et al., 2004)  
���,.3<&ก���I.�&�K��1.3>�6/73$%�%5��./�0P&/��CJ�1.3J����ก4%,�
��>�6����K50&3ก&��กA?�ก%,/5  <D3
�&$&�+��*=
ก7?�$�A*�7�c�NC��4-&�K2�ก�*ก&�C��0��?&*=
/73CK�03
��ก.�,�=*2./0&3ก52&3=ก�  
            ก&�
d.3ก7�ก-&<7*>�6ก�23CK234%,=*2J�*%C��$%
����4c�P&� =$0�&$&�+4-&=*2*25/5�c%ก&��*
5�c%ก&�K�D,3��%/3./0&3�*%/5 �ก:��ก��2.3J�$J�&�K�&/ e 5�c%�05$ก7� ���,.�*65&$���C�31.3>�6 
(9��/N5�<7/���=�0�6��5��6N, 2549) C�0
S<<�?7��ก:��ก�$7ก��2�&��6$% ��0� benomyl carbendazim 
K��. mancozeb Q%*�0�BD,3$7ก
���?ก7?
S8K&ก&�*�I./& ���,.3<&ก���I. Colletotrichum spp. �&$&�+
��2&365&$�2&�4&��0.�&� benomyl =*2��3+D3 8000 ppm (Griffee, 1973) ก�.3<�� CB0K3. (2528) 
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�&/3&�50& ���I.�& C. gloeosporioides �&$&�+�2&�4&��0.�&��6$% benomyl C���&��6$%ก��0$ 
benzimidazole =*2K�73<&ก4%,$%ก&���2�&��6$%*73ก�0&5��*�0.ก7�����/�K�D,3 �.ก<&ก�%I/73�?50&���I.
�& C. gloeosporioides �&$&�+�2&�4&��0.�&� benomyl =*247I3����/�ก0.�C��K�73ก&��กA?�ก%,/5 
(Spalding, 1982; Jeffries et al., 1990) 5�c%ก&���2�&��6$%��
S<<�?7�1.3�ก:��ก��05��K80$7ก<����,$
Q%*�0��&��6$%K�73<&ก�ก�*ก&���?&*1.3>�6C�25 4-&�K2=$0�&$&�+65?6�$>�6=*2./0&3$%

����4c�P&� ���&��053ก&���?&*<��
���053�5�&�*%/5ก7?4%,$%k��ก��ก �ก:��ก�$7กCก2
S8K&>*/
ก&����,$65&$�12$12�1.3�&��6$%C��<-&�5�6�7I31.3ก&�Q%*�0� 4-&�K2$%
S8K&�����,.3���,$60&��2<0&/
��ก&�J���C���03����$�K2�ก�*ก&�*�I./&1.3���I. �ก:��ก�?&3�&/��25�c%ก-&K�*�&�&3Q%*�0� 
(calendar based) �&$�053.&/�1.3��� BD,3.&<<��
��5�c%4%,*%ก50& ���&��
��ก&�ก-&<7*���I.ก0.��12&
4-&�&/��� ./0&3=�กA�&$5�c%*73ก�0&5$%12.��%/6�.��I��
��.360&��2<0&/C���03����$�K2�ก�*ก&�*�I./&
��0�ก7� ก&���2�&��6$%./0&3+�ก5�c%65�ก��4-&�$�,.�&$&�+��?�=*250&$%CK�031.3���I.���P&���2.$
�12&4-&�&/./�0?��?K��.J�1.3���ก��
��$&'4%,<�4-&�K2�ก�*65&$��%/K&/ BD,3��ก�'%1.3>�6���*
.�,� e <���25�c%�kd&��573ก&�C��0��?&*./0&3�0.���,.3 �$�,.���,$�?ก&�C�*3.&ก&�<D34-&ก&�Q%*�0�
�&��6$% 5�c%ก&�*73ก�0&5C$2<�=*2J�*%ก7?>�6���I.�&C��C?64%��%/K�&/���* C�0$%
����4c�P&�
60.�12&3�,-&ก7?>�64%,�ก�*<&ก���I.�& Colletotrichum spp. ���,.3<&ก���I.�&$&�+�12&4-&�&/C??Ck3
���0534%,�P&�C5*�2.$=$0�K$&��$ >*/<��7ก�75./�0?�J�5�������
1.3 appressoria �.<�ก��47,3
�P&�C5*�2.$�K$&��$<D3C�*3.&ก&�..ก$&��2.$ e ก7�47I3K$* 4-&�K2ก&���?&*�5*��A5C��
���C�3<�=$0�&$&�+65?6�$=*2*25/�&��6$%  ก&���2�&��6$%<�$%
����4c�P&����,$1DI� K&ก�ก:��ก�
�&$&�+
���$��
��$&'1.3���I.4%,./�0���P&�Ck3���,.��2
��ก.?ก&��7*����<ก&�Q%*�0�ก0.�4%,
.&ก&�1.3>�6<�
�&ก` 

  

1.2   ������ ����!���ก	 �#$�% 
         ���,.9Dก:&K&5�c%ก&���5<
���$��
��$&'CK�03���I.���,$�2�1.3���I. Colletotrichum gloeo-
porioides 4%,./�0���P&�Ck3�����ก 
 

1.3   �

�#'	����ก	 �#$�% 
        1.3.1  
S<<7/?&3./0&3.&<ก����2��K2���กC�*3.&ก&�1.3>�6<&ก���I.  Colletotrichum  
gloeosporioides 4%,./�0���P&�Ck3=*2 47I3 e 4%,�P&�C5*�2.$/73=$0�K$&��$�0.ก&�C�*3..ก1.3
.&ก&� 
         1.3.2 5�c%ก&�4&3�B��0$5�4/&�&$&�+��2��5<�.?���I. C. gloeosporioides ����/����,$�2�
ก0.�4%,.&ก&�1.3>�6<�
�&ก`  
 
 
 
 



3 
 

1.4   ���������ก	 �#$�% 
         ก&���5<
���$��
��$&'CK�03���I.��25�c%ก����2��K2�ก�*65&$�6�%/*ก7?���ก ���,.ก����2�ก&�
�12&4-&�&/<&ก���I.4%,./�0���P&�Ck3 5�c%ก&�4&3�B��0$5�4/&4*�.3>*/��2���I. Collectotrichum 
gloeosporioides 4%,C/ก=*2<&ก���ก�
��C.����<� 4-&ก&�4*�.3�Q�&�ก7?���ก�7�c�N Super Hot ��
�P&����.�4*�.3 
 

1.5   � �*%+�!����	,�-	$�.,/ �� 
        1.5.1  4�&?+D35�c%ก&�4%,<���2ก����2��K2���I. C. gloeosporioides C�*3.&ก&�1'�4%,�P&�-
C5*�2.$=$0�K$&��$�0.ก&�C�*3.&ก&� 4-&�K2�&$&�+
���$��97ก/P&���ก&�C��0��?&*1.3>�6 
C���&$&�+*-&����ก&�<7*ก&�ก7?>�6=*2ก0.�4%,<��ก�*ก&�C��0��?&*  
      1.5.2   =*25�c%ก&���5<�.?4&3�B��0$5�4/&4%,�K$&��$C����2
���$��
��$&'���I.�&�K��     
4%,��*./�0ก7?�?���ก=*2 4-&�K2���%/$ก&�
d.3ก7�=*247��5�&ก0.�.&ก&�1.3>�6
�&ก` 
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����� 2 

��	�
��
����ก����������	�
�����ก�������� 
 

2.1  ���� !��
"���#�	ก����
ก$�����#%ก$�� &�
 
        2.1.1  ���� !��
" 

���ก (Capsicum sp.) �
����������ก�� Solanaceae �ก�� Capsicum $%&�'�ก()���*+,�-���.�
�/+�.+012%
+�$��ก)��/ ���ก�
���3��'+0�141%'�()356���*7�8'0.+09�ก $%ก)�
��ก+,-)0ก2/)0.2)0
9*,�:�)�+,-)0,�'0���.��/+� ;7�-0<���1%'�()356.+09�ก3�+ =%� +��9*�%�>%, �$?ก>�9ก @�=%��%,  
�ก)7�%��/ ก)�) ���ก% �7�5A+�$��ก) +%,�
,B +��)�%;����
� 9*,
���14=%�$%��C�1%'ก)�
��ก$)ก1%'��*
��.D�1%'
���14���E+�B;��*B$%<�<����:�%',�-+��C�1%'��01%'��* (���%�) ����204B��&%,�, 2549) ���ก
@*/&�ก�()�./)$)��
���14@1,��
J �.4. 2300 ���$5,ก��04�%+,�E,)9*,�-+3/)�)29
����ก� ;��
ก�),�
������4�MAก�=1%'�()356.+0
���14@1, �Nก)�
��ก�
��+)�%���1�กO)3.+0
���14  
./+$���&)�ก)�DB*/)�ก)�<���
J 2549/2550 
���14@1,$%��C�1%'
��ก�2$ 474,717 @�- <�<����2$ 
333,672 �5�/
J 9*,$%;7�-0<���1%'�()356+,�-��O)3��25�++ก�:%,0�7��+ @*/;ก-=50725*�3��)��%$)  
�5,O�$� ��, 4�%���กM ;��+�N��)�E)�% (���%�) ����204B��&%,�, 2550) �&���ก�$4��ก)ก�
J 2551 
�N2-)ก)��-0++ก���ก;7/0$%$��3-)&80 112,420,132 �/)�N)1 9*,
���141%'�()�./)���ก=)ก
���14
@1,$)ก1%'��*3�+
���14�7�5A+�$��ก) +���)�+� ++������%, �,+�$5�;���2���>+�B;��*B ���ก��/
�
���-2�
��ก+N��ก)�
��0;�-0���)��.+0+)7)�15C0����
���ก�* ���ก;7/07��+���ก
T��2$15C0
<���O5DUB;
���
+�'� V ���ก$%3�D3-)1)0+)7)���0 �
��;7�-0.+02��)$���+ >%;��+% �+ก=)ก�%C,50��/
�
���-2�
��ก+N.+0,)�5กM)9�3 ���'+0=)ก$%�)� capsaicin ����
 vanillylamide .+0 isodecyanic 
acid 1%'+,�-��;ก�ก�)0.+0<����ก ($D%:5�� ��ก��5�E�B, 2538) ��O)3+���)7ก��$+)7)�;��,)
���ก@*/&�ก�()$)��/����
;NN.+0<���O5DUB�-)0 V ��-� <���O5DUB Cayenne ����
;3
>����/���'+[-)
���C+;N31%��%,��ก����)�+)7)�;��<���O5DUB Thaxtra-P Capsaicin ����
9��5'�;��3�%$ ��/�
��,)
1)O),�+กN���1)+)ก)�
2*�$�'+,ก�/)$���C+ ./++5ก��N;��,):%*�-����'+�5กM)+)ก)�9�3@>�5�  
�
��ก)���/)0$��3-)���'$�7/;ก-���ก@*/�
��+,-)0*% 
 

         2.1.2  �
ก$�����#%ก$�� &�
 
9*,15'2@
���ก�
��@*/15C0����/$��ก @$/��-$;��@$/,���/�.�)*��?ก �)$)�&
��ก�
�����c*�

�*%,27��+7�),c*� �5กMD�1)0�cกM4)���B.+0���ก$%*50�%C 
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��ก ���ก�-2��76-$%+),�,��=80$%��NN�)ก�8ก �/�9���?$1%'=�$%�)ก�8ก�ก��ก2-) 1.20 �$�� 
�)กd+,;<-++ก*/)�./)0�54$%�ก�� 1 �$�� �)�ก5�+,-)07�);�-� 
  �!�&�� $%�()�/�15C0;NN��07��+�
����-$ ก)��=��6.+0ก�'0�
��;NN dichotomous 9*,;�ก
++ก�
�� 2 ก�'0;�/2;�ก++ก�
�� 4, 8, 16 ก�'0@
���'+, V =80$5ก�N2-)�/����ก1%'�$N��DB$%ก�'0;�ก.8C�$)
=)ก�/�1%'��*5N*��7�),ก�'0=�*��7$�+�2-)$%7�),�/�+,�-�2$ก5� ����,��/�ก�/)�()�/�=�$%�5กMD�
�
��@$/���C++-+��%�.%,2�$�'+$%+),�$)ก.8C��()�/�;��ก�'0=�$%�%�C()�)��1);��$%32)$;.?0;�0���'$.8C� ;�-
ก�'0;���()�/�,5030�
�)�75ก0-), N)0�5�E�B$%�%$-201%'./+ 
 '� �
��;NN�N�*%',2�%�.%,2+-+�&80�.%,2�./$ �5กMD�;N���%,N $%.���?ก�/+, �N$%7�),;NN
�5C0;�-��
@.-=�&80��%,2,)2 ����,��/�ก�/)�2$15C0�-2��N�-)0.+0�/�9���?$25,�N=�$%.�)*3-+�./)0
�76- 

(�ก �
��*+ก�*%',2�ก�*1%'./+��72-)0ก�'0 N)0�5�E�B�N2-)$%7�),*+ก1%'�ก�*��0=�*�*%,2ก5�  
*+ก$%�%.)2 �%3�%$=�&80�.%,2+-+�N)0�5�E�B�
���%$-20$%.�)*��/�<-)�4��,Bก�)0
��$)D 1.2e3.5 
�>����$�� 
��ก+N*/2,ก�%N�+0*+ก (calyx) �5กMD��
���� 5 �� ก�%N*+ก 4e7 ก�%N.8C�+,�-ก5N�5�E�B
9*,
ก��=�$%�ก���52<�/ (stamen) 5e6 +5�7��+�1-)=()�2�ก�%N*+ก;�ก++ก=)ก93�.+0ก�%N*+ก 
+5N�ก���%�C()�0��;,ก�52�
��ก���
)� �-2��ก���52�$%,=���.8C��7��+�ก���52<�/ ��
�-)03�/),ก��N+ก
752$� �50@.-$%=()�2� 2e4 �� $5ก++ก*+ก;����*<����O)�25��5C� 

)�  �
��;NN Berry $%�5กMD��
��ก���
)� A)�.5C2<� (peduncle) �5C�;��7�) <�+-+�$5ก
�%C.8C��$�'+<�;ก-+)=�%C.8C�7��+7/+,�0.8C�+,�-ก5N�5�E�B ���ก�-2��76-15C0 Capsicum annuum, C. 
chinense, C. baccatum ;�� C. pubescens  $%15C0<�1%'�%C.8C�;��<�1%'7/+,�0 �-2� C. frutescens  $5ก$%
<��%C.8C� <�$%7�),;NN�5C0;�-;N� ก�$ ,)2 =�&80�+0 +/2� �5C� .�)*$%.�)*�5C0;�- 0.9e33.02  
�>����$�� <�50<� (pericarp) $%�5C0;�-N)0=�&807�).8C�+,�-ก5N�5�E�B;����'0;2*�/+$ <�+-+��%�.%,2
�$�'+��ก;ก-+)=�
�%',��%=)ก�.%,2�
���%�7��+07��+;*0��/+$ V ก5Nก)�;ก-.+0�$�?*32N3�-ก5�;��$%
32)$�<?*;�ก�-)0ก5� ����72-)0ก)��=��6���N9�7)ก+�D7O�$����2�)ก�)025���0;��32)$��C���
N��,)ก)4�'()=�1()�7/<����ก$%ก)��=��6���N9�<��
ก��;��$%.�)*��?ก �2$15C0$%ก)���*�$�?*�'()ก2-)

ก��+%ก*/2,  

���*(  $%.�)*��?ก
��$)D 2.5e5 $�����$�� �5กMD�ก�$;N�3�/),ก5N�$�?*$��.�+�14 $%�%
�7��+0=�&80�%�C()�)��ก)��2$ก5�+,�-1%'�ก (placenta) 9*,15'2@
�$�?*���ก72)� 1 ก�5$ =�$%�$�?* 166 
�$�?*.8C�@
 �-2����ก�<?*1%'$%.�)*<���?ก=�$%�$�?*.�)*��?ก�0 ��-� �$�?*���ก�5�E�B7/2,�%1� 1 
�C()7�5ก 1 ก�5$ =�$%=()�2��$�?*&80 256 �$�?* (���%�) ����204B��&%,�, 2549) �5กMD�1)0
�cกM4)���B.+0���ก;�*0*50��
1%' 2.1 
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��
1%' 2.1 �5กMD�1)0�cM4)���B.+0���ก 
 (1%'$) : http://commons.wikimedia.org/wiki/File:Koeh-027.jpg) 

 
=)กก)�48กM)�5กMD�15'2@
.+0���ก9*, Purseglove et al (1981); Smith et al. (1987); 

Worayos (1986) ;�� Pickersgill (1989) �)$)�&=();�ก@*/ 5 species 
��ก+N*/2, 
 C. annuum L. �
�����ก1%'��,$
��กก5�$)ก1%'��*�$�'+�1%,Nก5N���ก���*+�'� V $%ก�%N*+ก�%
.)2 +5N��++0�ก���52<�/�%$-20 .+Nก�%N��%C,0�
���+,7,5ก$% 1 *+ก�-+./+ ;�-N)0�/�1%'./+;�ก$% 2 
*+ก�-+./+ ���*1%'�
���5�E�B
T)ก/)�*+ก�5C0.8C� �-2��5�E�B
��กก/)�*+ก7/+,�0 <�$%��
�-)07�),;NN 
32)$,)2<�+,�-���-20�/+,ก2-) 1 &80 25 �>����$�� $%�5C0;�-<���%,2��?ก=�ก��15'032)$ก2/)0.+0<�
$)กก2-) 10 �>����$�� �$�'+�5*<��)$.2)0$%15C0<����*1%'$%.+N��%,N7��+,-� <�+-+�$%�%�.%,2�-2�<� 
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;ก-$%�%;*0 �%�/$+$;*07��+�%�C()�)� =)กก)��()�2=��
���14@1, �N2-)���ก���*�%C��/�
���5�E�B

��ก$%$)ก�),�5�E�B1%'��*�$�'+�1%,Nก5N���ก���*+�'� 9*,�2N�2$@*/ 31 �),�5�E�B ��-� ���ก�%Cqr) ���ก
�%Cqr)�76- ���ก=��*) ���ก;*0 ���กqsก1+0 ���ก.%C7�� ���ก.%C7���%Cqr) ���ก.%C7��=��*) ���ก72)�;��
���ก,5กMB �
���/� 
  C. frutescens L. ก�%N*+ก�%�.%,2+$�7��+0 +5N��++0�ก���52<�/�%$-20 ก�%N��%C,0$%�5กMD�
3�/),��
&/2,.+N��%,N$% 2e5 *+ก�-+./+ ;�-�-2�$)ก$% 2 *+ก�-+./+ ก/)�*+ก�5C0.8C� �5�E�B
T)$%<�
��%,2��?ก,)2 15e20 $���� �$�� �-2�<�.+0�5�E�B
��ก$%32)$,)2$)กก2-);��+)=,)2&80 15 
�>����$�� $%���<?*=5* <�+-+�$%�%�.%,27��+�7��+0 <�;ก-$%�%;*0 ��
���14@1,$%�),0)�2-)$%���ก
���*�%C 3 �),�5�E�B @*/;ก- ���ก�%Cqr) ���ก�กM��;�����ก.)2  
 C. chinense Jacq. ก�%N*+ก�%.)2 +5N��++0�ก���52<�/�%$-20 .+0ก�%N��%C,0�
���+,7,5ก
��?ก�/+, �+,�-+��72-)0ก/)�<�;��ก�%N��%C,0�7?��
���-+0�5*�=�$% 2-5 *+ก�-+./+ �-2�$)ก1%' 3 *+ก 
�-+./+ ก/)�*+ก7/+,�0 <��5�E�B
T)$%��
�-)0ก�$ �-2�<�.+0�5�E�B
��ก$%��
�-)07�),;NN 32)$,)2
<�+)=,)2&80 20 �>����$�� <�+-+��%�.%,27��+�7��+0 <�;ก-$%�%�/$+$;*0 �%�7��+0+$;*0;���%
�C()�)� ��
���14@1,�),�5�E�B���ก1%'�ก?N�2N�2$$%���ก���*�%C+,�- 18 �),�5�E�B $%��'+��%,ก2-)���ก
.%C7�� ���ก.%C7��;*0 ���กก�)0 ���ก��?N$�+�)0 ���ก.%C7��7+$ ���ก�2�;�����ก�76- �
���/�  
 C. baccatum L. ก�%N*+ก�%.)2 93�ก�%N$%=�*�%�7��+0 $% 1 *+ก�-+./+;�-93�ก�%N.+0�5�E�B

T)�%�.%,2+-+�$% 2 *+ก�-+./+ +5N��++0�ก���52<�/�%�C()�)� .+Nก�%N��%C,0$%�+,7,5ก�7?�@*/�5* 
��
�-)0<�  $%7�),;NN �-2�$)ก��
�-)0<+$,)2&80 20 �>����$�� ;�-+)=$%<�,)2ก2-)�%C@*/ <�+-+�   
$%�%�.%,2 �%�7��+0 <�;ก-�%;*0 �%�/$+$;*0;���%�C()�)� =)กก)��2N�2$�5�E�B���ก��
���14@1,
3)*2-)$%���ก���*�%C
��ก��%,0 1 �),�5�E�B ���ก�2ก�%C$%32)$;�ก�-)0=)ก���ก���*+�'�1%'$%*+ก�%.)2
;��$%=�*�%�7��+01%'ก�%N*+ก.)2 ��ก��-$���ก�%C,50$% C. pendulum ;�� C. microcarpum 1%'&�ก=5*�7/
+,�-�� C. baccatum */2, 
 C. pubescens R & P ก�%N*+ก�%.)2 93�ก�%N�%.)27��+�7��+0 +5N��++0�ก���52<�/�%$-20
�
�� species 1%'$%.�$)ก9*,�:�)��-2��/�;���N <�;ก-�%�/$ �%;*0 ���<?* �$�?*$%�%*() �/+0ก)�
+)ก)47�)2�,?�N���2DO��.)��0��ก)��=��6���N9�=)กก)��()�2=;���2N�2$�5�E�B���ก��
���14
@1,�N2-)$%���ก���*�%C+,�-��%,0�),�5�E�B�*%,2��%,ก2-)���ก.)2*() +��ก�$2�E)�.+0���ก*50;�*0��
��
1%' 2.2 
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Kingdom : Plantae 
 

Division : Magnoliophyta 
 

Class : Magnoliopsida 
  

Subclass : Arteridae 
 

Order: Solanales 
 

Family: Solanaceae 
 

Genus: Capsicum 
 
Species: C. annuum      C. pubescens         C. baccatum            C. fructescens             C. chinense 
 

��
1%' 2.2 ก)�=5*+��ก�$2�E)�.+0���ก  
 

2.2   D�#��(��������E��� �&F�ก�����	"�&	�G&���#�	ก 
 9*,15'2@
���ก�
�����1%'�)$)�&�=��6���N9�@*/*%���.��/+���C� �)$)�&1��/+�@*/
3-+�./)0*%;�-@$-�+N�O)�+)ก)47�)2�,?� 7)ก�O)�+)ก)4$%32)$32)$��C��/+,;��*��;7/07��+
+)ก)43-+�./)0�/+�=5*���ก=�$%ก)���*<��/+,�0 ���'+0=)ก,+*�ก���52�$%,=�;7/0@$-�)$)�&=5N 
��++0�ก���52<�/@*/ *50�5C�ก)����+กc*�
��ก�7/�7$)��$=��-2,�7/���ก��*<�$)ก.8C� +�D7O�$�1%'
�7$)��$�-+ก)��=��6���N9�.+0���ก3�+ 25 +04)�>��>%,�;���=��6@*/*%��*���-2�1%'+�*$�$N��DB$%
+��1�%,25�&���0 ��N),�C()@*/*% 32)$�
��ก�**-)0 (pH) +,�-��72-)0 6e6.8 7)ก*���
��ก�**-)0$)ก
�ก��@
+)=1()�7/���ก�
��9�3�7%',2@*/0-),;��$%ก)��=��6���N9�@$-*%1()�7/<�<����'() (12%45ก*�{ �2�
��5N, 2543) <����ก���'$�ก?N�ก%',2@*/7�50,/),
��ก
��$)D 2.5e5 �*�+�.8C�+,�-ก5N�5�E�B1%'
��ก 9*,+)=
�ก?N�ก%',2<����ก�+����ก���'$�
�%',��%���'+.),<��* 7��+�$�'+���ก$%�%;*0��ก���'+1()���ก;7/015C0�%C
.8C�+,�-ก5N25�&�
���03B.+0ก)��()@
��/
��9,��B;���)3).+0��)* (�$�� 1�5�,�)�, 2525) 
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2.3  G��������กG� ����
ก$����ก����#�	ก 
         2.3.1  G��������กG� ���#�	ก 

9�3;+�;1�ก9���
��9�31%'��/)032)$��%,7),ก5N����4�MAก�=7�),���* ��-� E56��� &5'2 
���<5ก;��<�@$/ (Baily and Jeger, 1992) �()7�5N���ก9�3�%C�5N2-)�
��9�31%'�()3561%'��*9*,��/)0
32)$��%,7),$)ก&80 50 �
+�B�>��B (Pakdeevaraporn et al., 2005) ��
���14@1,9�3;+�;1�ก-
9��.+0���ก$%�)�7��$)=)ก���C+�) Colletotrichum spp. �� 4 species 3�+ C. gloeoporioides (Penz.) 
Sacc., C. capsici (Syd.) Butl. & Bisby, C. acutatum Simmonds ;��C. coccodes (Wallr.) Hughes 
(Hadden and Black, 1987) 9*, C. gloeosporioides �N$)ก1%'��*�)$)�&��N)*1()32)$��%,7),ก5N
���ก��1�ก;7�-0�+0�0$) 3�+ C. capsici �N���52+,-)0=)ก=50725*.+�;ก-� 7�+03), �/+,�+?* 
����N��DB;���5,O�$� C. acutatum �N���52+,-)0=)ก=50725* .+�;ก-� ;���5,O�$� �-2� C. coccodes 
�N�:�)����52+,-)0=)ก=50725*����N��DB (:5���511�% ก5�1��);��3D�, 2550) 9*,32)$���;�0
.+09�3.8C�+,�-ก5N�5�E�B  �O)�;2*�/+$;��ก)�*�;��5กM) ���ก1%'$%.�)*�76-32)$,)2 6-9 
�>����$�� ��-� ���ก�%Cqr) =��
��9�33-+�./)0���;�0�$�'+�
�%,N�1%,Nก5N���ก1%'$%.�)*<�ก�)032)$
,)2 3-5 �>����$�� ��-� ���ก�5�E�B7/2,�%1� �5�E�B��C2$�+�)0 ;��<�.�)*��?ก32)$,)2 1-2 
�>����$��  ��-����กก��7�%',0 (+����D 2��4M�50.B, 2525) 
s==�N5�$%ก)�
��ก���ก��7�),��C�1%' ��-� 
=50725*�3�4�%E��$�)� =50725*�51��0;��=50725*��9.15,>8'0$%32)$��C���0;��$%2�E%ก)��.�ก��$@$-
�7$)��$ �-0<��7/�ก�*9�3��N)*���;�0ก5N���ก<�.�)*ก�)0>8'0��/)032)$��%,7),$)กก2-) 50 
�
+�B�>��B (N�662*% =���2�~�, 2540)   

 
        2.3.2  �
ก$����ก�� 

9�3;+�;1�ก9���)$)�&1()�),���ก@*/1�ก��,�ก)��=��6���N9� 7)ก$%���C+��*$)ก5N�$�?*
�5�E�B���C+=��./)@
1()�),�/�ก�/)1()�7/;7/0�),  ����,��/�9�=�1()�7/�ก�*;<�1%'�N;��ก�'0ก/)�  
*+ก �N 1()�7/�N�-20;���ก�*+)ก)�;7/0�),=)ก
�),,+*�./)$) (Die back) +)ก)�.+09�3=��7?�
@*/�5*�=�&/)9�3��N)*����,���*<�9*,�:�)��$�'+<����ก���'$��ก 9*,�ก�*�+,�C()�
��;+-0,�N�0=)ก
<�2;�/2ก�),�
��;<��%�C()�)���
�-)0ก�$�%.�)*�76- $%=�*��?ก V �%*()��%,0>/+�ก5��
��20          
(Concentric ring) +,�-��N���2D;<� ���C+�,�'+N���2D;<�1%'&�ก���C+�./)1()�),=�7,�*�=��6��.D�1%'
N���2D�+N V ,50�=��6�-+@
 1()�7/<����ก1%'�
��9�3$%�5กMD�93/00+7��+7*,-� �)2N/)�=80$5ก
��%,ก2-)9�3ก�/0;7/0 &/)9�3��N)*���;�07��+���O)�;2*�/+$1%'�7$)��-+ก)��ก�*9�3 ���C+=��./)@

1()�),�N ก�'0ก/)�;���()�/�1()�7/�N�-20�
��=()�2�$)ก;���()�/�;7/0�), (44�E� 2�~�2D��,B, 2543) 
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        2.3.3  ���� ����I'�ก���ก	(G����#�	ก#
�JK
&F��    L 
���C+�) C. capsici ;�� C. gloeosporioides �)$)�&1()�7/�ก�*9�3N�<���ก@*/ก5N���ก1�ก

�5�E�B ;�-32)$���;�0�-)0ก5� Higgin (1926) �N2-)���C+�) C. gloeosporioides $%32)$���;�0ก5N���ก
,5กMB ��-��*%,2ก5N�$4��� =��2�ก�� (2521) 1%'�N2-)���C+�) C. gloeosporioides 1()�7/�ก�*9�3+,-)0���;�0
ก5N���ก,5กMB ;�*0+)ก)�
)�ก�)0ก5N���ก�%Cqr);�����ก�7��+0 ;�-�
��9�3�/+,1%'��*ก5N���ก.%C7�� 
�-2����C+�) C. capsici =�1()�7/�ก�*9�3+,-)0���;�0ก5N���ก7,2ก;�����ก�7��+0 ;�*0+)ก)�    

)�ก�)0ก5N���ก�%Cqr);���
��9�3�/+,1%'��*ก5N���ก.%C7�� ���กN)0�/)0;�����ก�7��+0$%�
+�B�>?��B
ก)��ก�*9�3;��32)$���;�0.+09�3��0 ��-��*%,2ก5N�),0)�.+0+�*$ qr)��-0�)0 (2530) �N2-)���ก    
N)0�/)0+-+�;+�-+9�3;+�;1�ก9��$)ก1%'��* �+0�0$)3�+���ก7��-$��%,0�7$- �-2����ก�-+ $.. 
+-+�;+�/+,1%'��* 

 

2.4  �
ก$����� 
"N���	������ก�����ก�������!����#OP����POQ� Colletotrichum spp.  
          2.4.1  �
ก$����� 
�N���	��� 
  Colletotrichum spp. =5*�
�����C+�)+,�-�� subdivision Deuteromycotina form-class 
Coelomycetes form-order Melanconiales form-family Melanconiaceae �5กMD�15'2@
.+0���C+���*
�%C3�+��/)0��/��,ds0+,�-��<�2��� ��/��,@$-$%�% 7��+�%�C()�)�+-+�=�&80�C()�)�;ก- ;�กก�'0ก/)� $%<�50
ก5C� conidia �ก�*N� conidiophore >8'0$%ก()���*=)ก stromatic cell .+093�0��/)0��N�5�E�B;NN@$-
+)45,��41%'��%,ก2-) acervulus ��/�5C� epidermis .+0��� �$�'+;ก-=�*5�<�2����7/;�ก++ก conidia =�&�ก

�-+,++ก$) �$�'+�()$)��%C,0N�+)7)���%C,0���C+=���/)0 conidia �
��ก��-$N� stromatic cell 3�/), 
sporodochium N)03�5C0�Nก)���/)0 sclerotia N�+)7)���%C,0���C+7�50=)ก conidia 0+ก=���/)0 
appressoria �%�C()�)��./$��0�-2�
�),.+0 germ tube �5กMD���
�-)0@$-;�-�+� N)03�5C03-+�./)0
ก�$7��+ก�$�%3�/),ก��N+0 N)03�5C0<�50$%�+,7,5ก (lobe) ��/)0�*%',2 V 7��+�ก�*��*ก5��
��ก��-$ 
���C+ Colletotrichum spp. 1%'�./)1()�),���ก�Nก)���N)*$)ก$% 2 ���*3�+ C. gloeosporioides ;�� C. 
capsici  9*,���C+ C. capsici $5ก=���/)032)$��%,7),ก5N���ก;*0 (���ก1%'��ก;ก-;�/2) �5กMD�.+0
;<�=�,�N�0 ;<�$%��
�-)0ก�$7��+�% .+N;<��$'()��$+ $%=�*�%*()+,�-$)ก$),>8'0�
��ก��-$.+0 
acervuli 1%'ก��=),+,�-N�;<� $%ก)���/)0 sterile hypha �%�C()�)� <�507�)��%,N
�),;7�$3�/),
7�)$��%,ก2-) setae �ก�*N���2D.+N.+0 acervulus 7��+
�
�+,�-ก5Nก/)��� conidia �5กMD�ก)���/)0 
setae .+0�)�%C �
���5กMD�1%'@$-301%'�)$)�&�
�%',�;
�0@*/�)$�O)�.+0+)7)���%C,0���C+ $%�%
�C()�)�*()N���2D93�3-+�./)0�76-;����%,2@
7)
�),.�)* 2.42×11.13 @$3�+� (Sutton, 1980) 
conidia �>��B�*%',2 �� ��
�-)093/03�/),���=5�1�B��%C,2 .�)*�:�%', 9-14×6.5-11 @$93��$�� .D�1%'  
C. gloeosporioides �)$)�&1()�),@*/15C0���ก<��.%,2 (���ก+-+�) ;��<�;*0 (Kim et al., 1989; 
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Sangchote et al., 1998) ก-+�7/�ก�*;<���
ก�$�%.�)*3-+�./)0�76-
��$)D 1-2 �>����$�� 7��+
�76-ก2-) ���C+�,�'+N���2D;<�,�N�52�0�
��;+-0 ;<��$�'+���'$�ก�*�7$-=�$%�%�7��+0�./$;��$% acervulus 
�%�7��+0�./$+,�-��N���2D;<� �$�'+�2�)<-)�@
=�ก�),�
���%*() conidia �>��B�*%,2 �� ��
�-)0
1�0ก��N+ก7521/),$�.�)*�:�%', 9-24×3-4.5 @$93��$�� @$-��/)0 setae  �
+�B=�0+ก germ tube 
���C()O),�� 6-8 �5'29$0 ;����/)0 apperssorium O),�� 10-12 �5'29$0 �5กMD�939��%1%'�=��6N�
+)7)� Potato Dextrose Agar (PDA) $%�%�1)-�C()�)�*() (Ploetz et.al., 1994) $5ก�Nก)���N)*
���;�0��c*�d�7��+;7�-0
��ก���ก1%'$%32)$��C���0 +�D7O�$�1%'�7$)��$�-+ก)��=��6.+09�33�+ 27-
32 +04)�>��>%,� 32)$��C��5$�51EB 95% +)ก)�=�;�*0�7/�7?�O),�� 3-5 25� ��;
�0���ก1%'
��ก
;�-�;���/����ก1%'$%1�0��-$7�)18N ���C+�)$)�&;��-ก��=),@*/9*, �$ d� ;��;$�0 (12%45ก*�{  
�2���5N, 2534) conidia .+0���C+=�@$-0+ก�� acervulus ���'+0=)ก&�ก,5N,5C0=)ก.+0�7�21%'&�ก.5N
++ก$)=)กO),���
+�B;�-�)$)�&0+ก@*/���C() conidia ก��=),N��C()1%'��*ก5N<�2.+0<��ก�*ก)�
��/)0 germ tube ;�� appressoria >8'0�)$)�&1���1��20<�2���'+�./)1()�), �C()35C�=)ก<�.+0���ก
;*0�)$)�&ก����/�ก)���/)0 appressoria .+0 C. gloeosporioides @*/*%ก2-)���ก�.%,2 �-2��C()35C�=)ก
���ก�.%,2=�ก����/�ก)���/)0 appressoria  .+0 C. capsici @*/*%ก2-)���ก;*0 (Manandhar, 1995) 
 
        2.4.2 ก�����ก�������!����#OP 

ก)��./)1()�),.+0���C+�) Colletotrichum spp. �
��ก)��./)1()�),9*,��0 (direct 
penetration) �
+�B.+0���C+�)N�<����ก1%'�
��9�3=�
��2�)$�$ &�ก���/)09*,�C()7��+��*@
ก5N
�3��'+0$�+��)�
��ก@
,50�/�
ก��  �$�'+�
+�B�ก�0N�<�2���=�$%�)��$�+ก�ก�*.8C��+N�
+�B���'+�-2,
�7/�
+�B,8*�ก)�ก5N<�2���@*/ (�5��) +��กE�9���, 2542) =)กก)�48กM).+0 Pring et.al. (1995) 
�N2-)���C+ C. capsici  �)$)�&0+ก grem tube N�<�2.+0�-2� hypocotyl O),�� 16 �5'29$0;����/)0 
appressoria �%�./$1%'
�),.+0 grem tube  O),�� 30 �5'29$0 N���2D�+N V appressoria  =��N��/��,
�),��?ก V ���'+$��72-)0 appressoria ก5N<�2���;��O),�� 48 �5'29$0 =���/)0 penetration peg ;10
1���<-)��5C� cuticle @
,50<�50�>��B;�/2;10�./)1)0 cell lumen 1%'�-2�
�), penetration peg .+0
���C+=��ก�*ก)�
�-+,�+�@>$B pectolytic enzyme ;�� cellulolytic enzyme ++ก$),-+, pectin 
substance ;�� cellulose >8'0�
��+03B
��ก+N.+0<�50�>��B 1()�7/<�50�>��B;,ก++ก=)กก5�@$-
�2$ก5��
��93�0��/)0.+0<�50�>��B (�5��) +��กE�9���, 2542) 1()�7/���C+�,�'+���,�N�52;���ก�*ก)�
��-) +)ก)����'$=)ก=�*�C() N��$;��.,),�76-.8C� 7)ก$%�O)�32)$��C���0=��ก�*+)ก)���-);����/)0 
acervulus >8'0�
��;7�-0ก()���*�
+�B (Higgin, 1926)  
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         2.4.3  ก�������!��������R�����POQ� Colletotrichum spp. 
 
 
 
 
 

ก)��./)1()�),;NN;d0;��93�0��/)01%'��/��ก)�;d0.+0���C+ Colletotrichum spp. ��
���C+�,�'+���$%�),0)���<�@$/���*�-)0 V $)ก$), >8'0ก)�48กM)ก��N2�ก)��./)1()�),;NN;d0    
3�5C0;�ก9*,ก)�
��ก���C+ C. musae N�<�ก�/2,;�� C. gloeosporioides N�<�$�$-20;��$���ก+  
7�50ก)�
��ก���C+�N2-)�
+�B=�0+ก germ tube ;����/)0 appressorium  N�<�2.+0<�1%',50@$-��ก 
=)ก�5C�=���/)0 infection peg ;10<-)��5C� cuticle ก-+��=��6�
����/��,ก��=),+,�-O),��7��+�ก�/
ก5N<�50.+0�>��B��/�5C� epidermis ;��=�@$-$%ก)��5~�).+0 subcuticular hypha =�ก2-)<�=���ก 
(Simonds, 1941) Binyamini and Schiffman-Nadel (1972) �),0)�2-) appressorium �
����,�;d0
�52.+0 Colletotrichum spp. ��@$/<��.�ก8'0�/+�;���.��/+�=)กก)�
��ก���C+ C. gloeosporioides 
N�<�+)92ก)9*���2��N2-) apperssoria �
����,�;d0�52$)กก2-) subcuticular hypha ;��$%
./+$����5N����=)กก)�48กM)ก)���*���C+�)$E��$�)��.+0 C gloeosporioides ��<��/$�N2-)$% 
apperssorium =()�2���%,0��?ก�/+,1%'��/)0 infection peg 9*,=��N+,�-��7��+��/ cuticle N���2D 
intercellular .+0 epidermis ;��=�@$-$%ก)��5~�).+0 infection peg (Brown, 1975) 7�5กA)�+�'� V 
�-+$)1%';�*02-) appressorium �
����,�;d0�52.+0 Colletotrichum spp. @*/$)=)กก)���2=�+N>C()
��ก�/2,*/2,ก)�
��ก���C+N�<�1%',50@$-��ก*/2, C. musae �N$%ก)���/)015C0 appressorium ��;���%
�./$ >8'0�-+$) appressorium ��=���/)0 subcuticle hypha ���-2��
��+ก�%�.%,2.+0<�;�-@$-�Nก)�
�5~�).+0 subcuticle hypha ���'+0=)กก)��ก�* hypersensitivity reaction ��N���2D�>��B1%'+,�-�ก�/ V 
ก5� �-2� appressorium �%�./$=��5ก�52+,�-N�<�2.+0<�1%',50@$-��ก;���N2-)$%ก)���/)0 subcuticle 
hypha ��72-)0ก)���ก�1-)�5C�;��=���/)0;<�;+�;1�ก9��++ก$) (Muirhead and Deverall, 
1981) 9*,���C+�) Colletotrichum spp. ��/)0 appressoria 1%'�$N��DB;�����'$�./)1()�),���@*/O),�� 9-
72 �5'29$07�50
��ก���C+ ;�-&/)�O)�;2*�/+$@$-�7$)��$7��+ ���+)45,,50�=��6@$-��?$1%'1()�7/���C+�) 
Colletotrichum spp.@$-�)$)�&�./)1()�),@*/ appressoria =��
��93�0��/)0��ก)��5ก�52 ���'+0=)ก$%
<�507�)=80�
���-2��()3561%'1()�7/���C+�) Colletotrichum spp. �)$)�&�./)1()�),;NN;d0��<�@$/
@*/ (Jefffries et.al., 1990)  

Adikaram et.al. (1983) @*/48กM)ก)��./)1()�),;NN;d0.+0���C+ Glomerella cingulata ��
<����ก�.%,21%',50@$-��ก�N2-)N)0�
+�B�)$)�&�./)1()�),���ก@*/;�-�
���-2��/+, ���'+0=)ก<����ก
��/)0�)� phytoalexin >8'0�
����M�-+���C+�)3�+ capsicannol >8'0�ก�*.8C�7�50
��ก���C+ 18 �5'29$0 ;��

��$)D$)ก��*7�50
��ก���C+ 4 25� >8'0$)ก�+1%'=�,5N,5C0ก)��=��6.+0���C+�)�)� capsicannol ��2=
@$-�N��<�
ก��;���N�)����$��?ก�/+,&/)<����ก1%'$%N)*;<� �-2���<���ก7�50
��ก���C+�N2-)
$%ก)����$.+0�)� capsicannol +,-)0�2*��?2 ;�-
��$)D�/+,ก2-)<��%�.%,2 �$�'+<���ก$)ก.8C�
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��$)D�)� capsicannol =��*�0=�@$-��%,0�+�-+ก)�,5N,5C0ก)��=��6.+0���C+�) 1()�7/<����ก;�*0
+)ก)�.+09�3���'$.8C�  ก)�
��ก���C+�0N�<����ก1%',50@$-��ก*/2, Glomerella cingulata �N2-) $%
+5��)�-2�.+0 appressorium =()�2���%,0��?ก�/+,1%'��/)0 infection peg ;101���<-)��5C� cuticle 
;��N���2D<�50*/)��+ก.+0 epidermis ก-+�=�7,�*ก)��=��6���N9����-+02-)0 (lumen) ;�� 
appressorium 15C07$*,5030;d0�52+,�-N���2D<�2.+0<� (Adikaram et al, 1983) �-2�
s==5,*/)�+�'� V 
��-� ethylene >8'0�
���+�B9$�1%'1()�7/<�@$/��ก$%<��-+ก)�0+ก.+0�
+�B;��ก)���/)0 
appressorium .+0���C+ C. gloeosporioides  ;�� C. musae N�<�$��.�+�14 +)92ก)9*;��ก�/2,1%'
���'$��ก  1()�7/�ก�*ก)�;�ก;.�0.+0 germ tube ;����/)0 appressorium �5C0;�- 1-6 +5�=)ก 1 �
+�B 
ก)��5ก�().+0 ethylene �-+ก)���/)0 multiple appressorium  $%32)$�5$�5�EB�-+ก)���*���C+7�50ก)�
�ก?N�ก%',29*,�50�ก�=)ก�
+�B.+0 C. gloeosporioides ��/)0 multiple appressorium  N�<�.+0
$��.�+�141%'��ก >8'0$%ก)���/)0 ethylene ;�*02-) ethylene 1%'
�*
�-+,++ก$)$%<��-+ก)���/)0 
multiple appressorium ;��ก)�;�*0+)ก)�.+09�3 =)ก�7��<��%C���C+�)$%2�25~�)ก)���ก)���/
�+�B9$� ethylene �
���566)D�7/�ก�*ก)���/)0 multiple appressorium ��.5C��+�.+0ก)��./)
1()�),.+0���C+ (Flaishman and Kolattukudy, 1994) �+ก=)ก�%C,50�N2-) <�27�/)1%';.?0;��7�).+0
��� ��-� �5C�@. (wax layer) �3��+N+,�-=��
���566)Dก����/��7/�ก�*ก)�0+ก.+0�
+�B;����/)0 
appressorium >8'0=()�
���-+ก)��./)1()�),.+0���C+ C. gloeosporioides (Kim et al.1998) 
  

2.4.4  ก���Sก$�ก��&	(�POQ�����R� 
 $%ก)�48กM)ก)��./)1()�),;NN;d0.+0���C+ Colletotrichum sp. 9*,ก)���/�)�)32+� 
(paraquat) ��2=7)ก)��./)1()�),;NN;d03�5C0;�ก��&5'2�7��+0 9*,1()ก)�[-)���C+1%'<�2.+0dsก;��
�()�/�.+0&5'2�7��+0*/2,;+�ก+�+�B32)$�./$./� 95% ;�� 10% clorox ;�/2=�-$���)����),�)�)-
32+� N-$@2/��1%'$%32)$��C���0 4 25� O),��/�O)�;�0;��+�D7O�$� 25 +04)�>��>%,� 
�)ก�
93�0��/)0.+0 fruiting body ;���
+�B.+0���C+ Colletotrichum truncatum, Phomopsis phaseoli, 
;�� Cercospora kikuchii =()�2�$)ก (Cerkauskas and Sinclair, 1980) �-+$)@*/�()�)�)32+�$)��/
��ก)�48กM)
s==5,.+0�O)�;2*�/+$1%'$%<��-+ก)��./)1()�),;��ก)��5ก�52.+0���C+ Phomopsis 
longicolla (Rupe and Ferriss, 1987) $%ก)�48กM)ก)�;��-��N)*;��ก)��./)1()�),;NN;d0.+0���C+ 
Colletotrichum spp. �����C+�,�'+.+0&5'2;��25���� 9*,��/�)�)32+���ก)���2=�+N�N  C. 
destructivum, C. truncatum ;�� Glomerella glycines N��+>50.+0&5'2�7��+0�+ก=)ก�%C,50�N 
Colletotrichum spp. N��N+-+�.+0&5'2�7��+0 ก/)�;���N.+025����*/2, (Hartman et al., 1986) 
ก)�48กM)ก)���*���C+;NN;d0��$�$-209*,�()�N$�$-20
ก��$);�-�C()�
���2�) 5-6 �5'29$0 =)ก�5C�
[-)���C+1%'<�2�N*/2,;+�ก+�+�B 95% ;�� 10% clorox ;�/2�()@
;�-�)����),�)�)32+��./$./� 
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0.5% �
���2�) 1 �)1% �()@
N-$���O)�1%'$%32)$��C�;��$%;�0�
���2�) 4-5 25� �N fruiting body 
.+0���C+ C. gloeosporioides ;�� Pestalotia sp. (ก)6=�) 2�������ก��&)2�, 2536) ��-��*%,2ก5Nก)�
1*�+0.+04�O)�5กMDB 9���.�=��6ก�� ;���$4��� ;�09��� (2550) 1%'48กM)<�.+0�)��)�)32+��-+
ก)��./)1()�),;NN;d0.+0���C+�) C. gloeosporioides ��<�$�$-20�5�E�B�C()*+ก@$/7�50ก)��ก?N�ก%',2
=)กก)�1*�+0�N2-)�)��)�)32+�32)$�./$./� 50000 ppm �)$)�&��/��2=�+Nก)��./)1()�),
;NN;d0N�<�$�$-20@*/O),�� 4 25� 9*,��2=�N acervulus @*/&80 95% ;���$�'+�()<�;+
�
���1%'

��ก���C+$)=�-$*/2,�)����),�)�)32+��N acervuli .+0���C+ C. acutatum �=��6+,�-N�<�2.+0<�       
;+
�
��� 80% .+0��C�1%'15C07$* �-2�<�1%'@$-@*/
��ก���C+@$-�N2-)$%���C+�ก�*.8C� (Biggs, 1995)    

 

2.5  ก���#�Fก����(�������ก���ก	(G�� 
���C+ Colletotrichum spp. �)�7��9�3;+�;1�ก9��$%ก)�.,),�5�E�B;NN@$-��/��49*,ก)� 

��/)0�
+�BN�ก/)��5C� V O),�� fruiting body �5กMD���
&/2, (acervulus) >8'0$+0�7?��
��=�**() V 
��%,0>/+�ก5��
��20N�;<� �$�'+�
+�B;ก-=�*5��
��+ก*/)�N� fruiting body �7/;�ก++ก;�/27��* 
++ก$)./)0�+ก
��2;��-ก��=),@
�)$�$ �C()1%'�)*ก���>?� ;$�0 �3��'+0$�+*/)��กM��ก��$;��
��'0�3��'+�@721�ก���*1%'@
�5$<5��./) (��ก��� 	
��
	����, 2537) �$�'+�
+�B�ก�0N��-2��-)0 V .+0
�����-� �N *+ก ก/)�*+ก �()�/� �2$&80<� 7)ก�O)�;2*�/+$�7$)��$�-+ก)��ก�*9�3�
+�B=�
0+ก germ tube ;����/)0 appressorium �./)1()�),���9*,��0 �$�'+���C+�);10��/��,�0��-�5C� cuticle 
;���5C� epidermal cell wall ��/��,�=��6;NN biotropic 3�+��/��,��/+)7)�=)ก�>��B���9*,@$-1()�7/
�>��B&�ก1()�), 7�50=)ก�5C����C+�
�%',��5กMD�ก)�1()�),�
��;NN necrotrophic hyphae O),�� 48-
72 �5'29$0 9*,���C+�)�=��6���'$
��$)D.,),�5�E�BO),���>��B �
���)�7��1()�7/���C+�,�'+�),;�����
;�*0+)ก)�.+09�3 ����,��*%,2ก5�=���/)0�
+�B=()�2�$)ก���5C� epidermis �-0<�1()�7/<�2���
�ก�*�+,;�ก;��$% acervulus 
�)ก�.8C� 9*,�N acervulus �
��=()�2�$)ก�����C+�,�'+1%'�),7��++)=
�N�����C+�,�'+1%',50$%�%2��+,�- 7)ก�O)�;2*�/+$@$-�7$)��$���C+�)=�0+ก grem tube ;����/)0 
appressorium �ก)���*<�2���@2/=�ก2-)�O)�;2*�/+$�7$)��$�-+ก)�;�*0++ก.+09�3 ก?=��ก�*
ก��N2�ก)��./)1()�),����-+@
 (
��:5�� ����80, 2549) *50;�*0����
1%' 2.3 
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��
1%' 2.3 20=�ก)��ก�*9�3;+�;1�ก9��.+0���ก 
(1%'$) : *5*;
�0=)ก Arauz, 2000) 

 

2.6  #%&	ก�������ก$&�ก���� F�� �	�ก������(���G�� 
         =)กก)�48กM).+0 +����D 2��4M�50.B (2549) �N2-)�c��ก��$1%'�-0����$�-+ก)��ก�*ก)�
��N)*.+09�3$%*50�%C 

1. ก)�
��ก���ก;�-��ก��@
 9*,@$-�2/��-+01)0�*����;
�0=�1()�7/ก)�*�;��5กM)@$-
15'2&80 �-0<��7/ก)���N)*.+09�3���;�0$)ก.8C� 
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 2. ก)��ก?N�ก%',2<�<��� �-2��76-�กM��ก�$5ก�ก?N<����ก1%'*%++ก=)ก�/����'+=()7�-), ;�-

�-+,�7/<����ก1%'�
��9�3�ก3/)0+,�-N��/�;���-20@
��1%'��* >8'0=��
��ก)����$9�3���'$.8C�   
 
 

 
 
 
 
 
 
 

���'+, V ;���
��;7�-0;��-��N)*.+0���C+�)�7����+*�2�) ;$/=�$%ก)�:%*�-��)�
r+0ก5�ก()=5*9�3
+,-)0�$'()��$+ก?@$-�)$)�&,5N,5C0ก)��ก�*9�3@*/ 1()�7/$%ก)���N)*.+09�3+,-)0�-+���'+0=�N)03�5C0
�กM��ก�3�*2-)���C+*�C+,)�-+ก)��)�
r+0ก5�ก()=5*@*/ 
 3. ก)���/�5�E�B���ก��ก<�$1%'+-+�;+�-+9�3 =)กก)��()�2=;7�-0
��ก���ก1%'$%ก)���N)*
.+09�3;��=)กก)�1*�+N
��ก���,).+0���กN)0�),�5�E�B �N2-)���ก��ก<�$�-2�$)ก=�+-+�;+
�-+9�3$)กก2-)���ก1%'�กM��ก��ก?N�$�?*�5�E�B�+0  
 

2.7  ก���W��ก
�ก!��
(G��������กG�  
 ก)�
r+0ก5�ก()=5*9�3;+�;1�ก9���)$)�&1()@*/7�),2�E% ��-� ก)���/�5�E�B�/)�1)� 2�E%
�.�ก��$ ก)�32$3�$9*,�%22�E% ;��ก)���/�)��3$% 15C0�%C32)$�7$)��$.+0ก)�
r+0ก5�ก()=5*��;�-
��2�E%.8C�+,�-
s==5,7�),+,-)0 ��-� ���*.+0��� �-20��,��2�)ก)���N)* �2$15C032)$���;�0.+0
9�3 9*,$%�),���+%,**50�-+@
�%C 
           

ก��'P��	J���&ก��� 
 �
��ก)�
r+0ก5�;��ก()=5*9�39*,ก)�=5*ก)���NN���24�B.+0�&)�1%'
��ก ���'+��5N����
ก��N2�ก)�1)0E��$�)���)$��NN���241%'@$-�7/�+�C++()�2,�-+ก)���N)*.+09�39*,�*=()�2�
�7/�/+,�0*/2,ก)�
��N5��ก)�1)0�กM�� ��-� ก)�ก()7�*��,�
��ก�7/�7$)��$9*,ก)�
��ก���ก
��,� 50�50 �>����$�� $%ก)��ก�*9�3;+�;1�ก9���'()1%'��*;���7/<�<���@*/$)กก2-)ก)�
��ก
9*,��/��,�+�'� (+����D 2��4M�50.B;��=�$�� �)���)3, $

) 7)ก��,�ก)�
��ก�7$)��$+,�-
;�/232�1()ก)��5*;�-0ก�'01%'@$-�$N��DB++ก;��;�-01�0��-$�7/9
�-0 ���'+�7/+)ก)4&-),�1O),��1�0
��-$�
��ก)��*32)$��C�1()�7/@$-�7$)��-+ก)��=��6.+0���C+�)�7�� �+ก=)ก�%C�$�'+1()ก)��ก?N<�<���
++ก=)ก;
�032��ก?N<����ก++ก15C07$*�2$15C0<����ก1%'�
��9�3*/2,���'+@$-�7/�
��;7�-0���$
.+09�3�����ก��-�7�50;��32��7/�C()+,-)0��%,0�+���'+�-2,�7/����/��O)2��3�%,*@*/��?2.8C� (+�D
���D  2��4M�50.B, 2549) 
 
         ก������K�G(�P���	J� 
 ก)��()���C+=����1�%,B
��
sกMB$)��/��ก)�32N3�$9�3�/+0+)45,���C+=����1�%,B
��
sกMB1%'$%

����1E�O)���0��ก)��=��6;���)$)�&;.-0.5�ก)���/+)7)�N�<�2�N *+ก 7��+<�.+0���@*/*%



17 
 

ก)�*()�0�%2��.+0=����1�%,B�7�-)�%C=��ก%',2./+0ก5N�O)�;2*�/+$ ��-� +)7)� +�D7O�$� 32)$��C�
;�0;** ก)�*()�0�%�.+0=����1�%,B$%15C0;NN1%'�
�� epiphytes ;�� endophytes *50�5C�ก)�35*���+ก
���C+=����1�%,B�-)0 V ���'+=��()$)��/��ก)�32N3�$9�3=80�/+0�,),)$;,ก���C+=����1�%,B1%'$% 
 
 


����1E�O)� 9*,=����1�%,B1%'*%32�=�$%�%2��+,�-�+*@*/N�<�2������O)�;2*�/+$��-��*%,2ก5Nก)�
�ก�*9�3$%ก)��=��6;�����'$
��$)D1%'*% �)$)�&��/)0�>��B7��+�
+�B@*/N�+)7)���%C,0���C+  

=)ก�),0)�1%'$%ก)�48กM) �N2-)$%15C01%'�
�����C+�) ���C+;N31%��%, ;�����C+,%��B��ก)�
r+0ก5�
ก()=5*9�3;+�;1�ก9��9*,=����1�%,B
��
sกMB1%'�
�����C+�)�N2-) nonpathogenic strain .+0���C+�) 
Colletotrichum magna �$�'+�./)3�+N3�+0���=�$%�5กMD��
�� endophyte >8'0=�@
.5*.2)0ก)��./)
1()�),.+0���C+�) Colletotrichum gloeosporioides @*/ Sariah et.al. (1994) @*/1()ก)�48กM)ก)���/���C+
;N31%��%, Bacillus sp. ���'+32N3�$9�3;+�;1�ก9��.+0���ก1%'�ก�*=)ก���C+�) C. capsici ;�� C. 
gloeosporioides �N2-);N31%��%,
��
sกMB�)$)�&,5N,5C0ก)��=��6.+0��/��,;��ก)�0+ก.+0�
+�B
@*/�2$15C01()�7/��/��,$%��
�-)01%'<�*
ก��@
 9*,1()�7/��/��,7�).8C�;��$%�-+02-)0�ก�*.8C�>8'0�
��<�
$)=)ก���C+;N31%��%,��/)0�)�
���%2�� �+ก=)ก�%C,50�N2-)�$�'+:%*�-�*/2,�)�;.2��+,;N31%��%,
1()�7/�*ก)��./)1()�),;���*=()�2�;<�1%'�ก�*.8C�@*/ (Freeman and Rodriguez, 1992) Koomen and 
Jeffries (1993) ;,ก=����1�%,B
��
sกMB.+0���C+�) C. gloeosporioides @*/=)ก�-+*+ก �N ;��<�.+0
$�$-2015C07$* 648 isolates 
��ก+N*/2,;N31%��%, ,%��B ;�� filamentous fungi �$�'+�()@
1*�+N
32)$�)$)�&��ก)�,5N,5C0ก)��=��6.+0 C. gloeosporioides 32)$�)$)�&��ก)�,5N,5C0ก)�0+ก.+0 
conidia ;��32)$�)$)�&��ก)��*ก)��5~�).+0;<�;+�;1�ก9���N2-)$%;N31%��%, 2 isolates 
3�+ isolate 204 >8'0=();�ก@*/�
�� Bacillus cereus ;�� isolate 558 >8'0=();�ก@*/�
�� Pseudomonas 
fluorescens 1%'�)$)�&,5N,5C0ก)��=��6;��ก)�0+ก.+0 conidia .+0 C. gloeosporioides ;��ก)�
�5~�).+0;<�;+�;1�ก9��N�<�$�$-20@*/ �$�'+�()15C0 2 isolates @
1*�+Nก)�32N3�$9�37�50
ก)��ก?N�ก%',2O),��/�O)�1)0ก)�3/)�-2$ก5Nก)���/ adhesive material, peptone, fruit wax ;�� 
sucrose polyester �N2-)�)��-)0 V @$-�-2,���'$
����1E�O)���ก)�32N3�$9�3;+�;1�ก9��
�7/ก5N Bacillus cereus ;�� Pseudomonas fluorescens ก�@ก.+0;N31%��%,1%'�)$)�&�*ก)��5~�)
.+0;<�;+�;1�ก9��,50@$-1�)N;�-�5* ;�-$%7�5กA)�ก)���/)0
���%2���)�1%'���7,@*/ ;��
���7,@$-@*/ 7��+ก)��
��
���� O),��/�O)2�1%'�
�� ironlimiting Pseudomonas fluorescens 
�)$)�&��/)0 siderophore ;���
���)�7��.+0ก)����'$3-) pH ��+)7)�1%'��/��ก)��=��6���N9� ก)�
,5N,5C0ก)��ก�*9�3+5��
��<����'+0$)=)กก)�;ก-0;,-0E)��+)7)�1%'=()�
���-+ก)��=��6 �7?�2-)$%32)$
�
��@
@*/3-+�./)0$)ก�()7�5Nก)��5~�)�
�� biological control agent ���'+32N3�$9�3;+�;1�ก-
9��.+0$�$-20 �+ก=)ก�%Cก)���/���C+�)
��
sกMB ��-�Trichoderma spp. �N2-)�)$)�&32N3�$ก)�
�=��6.+0���C+�) C. musae >8'0�
���)�7��9�3��-).+0ก�/2,@*/ 9*,ก)��./)@
�
��
����O),����/��,
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.+0���C+�);��ก)���/)0�)�
���%2��>8'0�50�ก�@*/=)ก�ก�* clear zone ��+*=�$%<��-+ก)�,5N,5C0ก)�
0+ก.+0�
+�B;��ก)���/)0 germ tube (Mortuza, 1997) 

 

ก��'P� ������ 
 �)��3$%1%'��/��ก)�32N3�$9�3;+�;1�ก9��1%'��/+,�-��
s==�N5�@*/;ก- �)��3$%
���O1@$-
*�*>8$ ��-� zineb, maneb, captan ;���)�
��ก+N1+0;*0 9*,��/�*%',2 V 7��+��/�-2$ก5�
(McMillan, 1972; Frean, 1985) Cordoba (1992) �N2-)ก)���/ dithiocarbamate $%
����1E�O)���0
��ก)�32N3�$9�3;+�;1�ก9�� �)$)�&,�*��,��2�)��ก)�.��-01)0���+++ก@
@*/�)� �-2�
�)�ก()=5*���C+�)�2ก copper �N2-)$%
����1E�O)��'()ก2-) dithiocarbamate $)ก���O)�1%'$%ก)��./)
1()�),.+09�3��0 �-2��)��3$%
���O1*�*>8$��-� carbendazim, benomyl, prochloraz �)$)�&
32N3�$9�3@*/<�*% *50��-� �),0)�.+0 Sohi et.al. (1973) 1%'@*/1()ก)�1*�+0��/�)��3$% benomyl 
32)$�./$./� 500 ppm ;�� thiabendazole �./$./� 900 ppm 9*,ก)�;�-<�$�$-20;�/2�+).8C��5กก5N
ก)�;�-<��)� 10 �)1% <�ก)�1*�+0�N2-)$%
����1E�O)���ก)�32N3�$9�3;+�;1�ก9��N�<�
$�$-20@*/;���7/<���ก)�32N3�$9�3@$-;�ก�-)0ก5��-2� captan, aureofungin ;�� formalin @$-$%

����1E�O)���ก)�32N3�$9�3 =)กก)�48กM).+0 Eckert et.al. (1979) ; Ben-Aire (1975) �),0)�
2-)�)��3$%��ก��-$ benzimidazole �7$)�1%'=���/��ก)�32N3�$9�3.+0<���<�7�50ก)��ก?N�ก%',2 
���'+0=)ก�)$)�&;1�ก>8$�0@
���5C� wax N�<�2<���<�&80�5C�1%'�ก�*ก)��./)1()�),@*/ �N2-) 
benomyl $%
����1E�O)���ก)�;1�ก>8$�0@
��/<�2<���<���0ก2-) thiabendazole, carbendazim 
;�� thiaphanate-methyl =80$%<��7/ benomyl $%
����1E�O)���ก)�32N3�$9�3@*/*%*/2, (Eckert, 
1983) McMillan (1973) �),0)�2-)ก)�<�$ benomyl ก5N�)�=5N�N�7/<���ก)�32N3�$9�3;+�-
;1�ก9��@*/*%;��=5*�
���)�
r+0ก5�ก()=5*���C+�)1%'$%
����1E�O)���0ก2-)���*+�'� ก)�:%*�-��)� 
prochloraz �-2$ก5N�)�1+0;*0�7/<���ก)�32N3�$9�3�-+*+ก@7$/@*/*%ก2-)�)� mancozeb  ;�� 
copper (Fitzell and Peak, 1986)  

Griffe (1973) @*/1()ก)�48กM)32)$�/)�1)�.+0���C+9�3;+�;1�ก9���-+�)��3$%
���O1
*�*>8$;��
���O1@$-*�*>8$ <�ก)�48กM)@*/;ก- C. musae �)�7��9�3;+�;1�ก9��.+0ก�/2,
�/)�1)��-+ benomyl ;�� thiabendazole @*/��0&80 8,000 ppm ��
���14$)���>%,@*/$%�),0)�ก)�
*�C+,).+0���C+ C. gloeoporioides �-+�)� benomyl �$�'+��/����,�ก-+�ก)��ก?N�ก%',2;��7�50ก)�        
�ก?N�ก%',2$)ก�ก��@
 (Jeffries et.al., 1990; Spalding, 1982) �+ก=)ก�%C Reddy et.al. (1980) @*/
�),0)�2-)���C+�) C. capsici �)�7��9�3;+�;1�ก9��.+0���ก�/)�1)��-+ copper sulphate ;��
Dithane M-45 @*/&80 500 ppm 



19 

 
�����  3 

��	�
��
���ก������� 
 

3.1   ก����ก
���� Collectotrichum gloeosporioides  ��ก���ก������ (Capsicum annuum L.) 
   �ก���	
��
�������ก���������ก��������ก���� ��!"#	� 
	�"����$��%��& 

����'�"

%ก���%(ก�%)��	"*+ 2551 %�������
�"./���0
 #�ก"	."�	��12"$�."�"��1�&%�3 3×3 %�����%�� �$

�	
��
����!"����&����5����%67�1���6��+ 1% "�" 2-3 "��� ������
�"./�ก�	�"":��;
��$'.� 2 ��	.� 
���

���"�� �� water agar (WA) #/�"
" 5 $�."�
� plate "/�61�
% (incubate) )��!�����M�0��-
����5"�+�����3 )0%� ��� #�ก"	." 3 
	" �/�ก���	�1������"!�����$'.��������"�� �� potato 
dextrose agar (PDA) #/�"
" 4 $�."�
� plate  
        

3.2 ก���
"��#��$"�$��%&�ก�����&'(
ก�
)�# (Pathogenicity test) 
 �/�ก�������������.���$'.� C. gloeosporioides �����ก6����
�&6��5����"�� �� PDA 
�12"�
�� 10 
	" #�ก"	.""/�61�����%�12" inoculum ����$'.�!"�01��� spore suspension �
�%
���%��" 106 �1��+/%�������� �/�ก��Y���
"���"!����ก�	"*�+5�1�1��+7Z������ 2 ��'�"��
�
�*� 
horizontal spraying �ก�����ก6
�!"�����'�"����������3 )0%� 27 ��5��5��5��� �
�%$'."�	%�	�*+ 
90 �1��+�5�"�+�12"�
�� 72 $	�
�%� ��
#������0�&�&�
��ก���ก�������'���1����������
�%��%��_
ก���/�! ��ก����������
�&6��5��� 
 

3.3 ก��67ก8�9:�������ก�;<=(�ก���"
>��ก?�>
���� Collectotrichum    gloeosporioides         

  &�"@���A> 
       3.3.1  ก��ก�;<=(�ก���"
>��ก?�>
����&�"@���A>)
�&�("������#��< (paraquat) 

 1�0ก���ก�	"*�+5�1�1��+7Z��!"ก�&�&���&!"��'�"%�"��% 2552 ���!$� peat moss �%'�����ก
����6�� 1 ��'�"  ������"���ก!�
ก�&_��������ก���/��"�����"�
�"`0"�+ก��� 4 "�.
ก�&_���& 1 ��" 
#�ก"	." 1 �	1�� +�/�ก��!�
1�a��0�� 16-16-16 �	��� 2 ก�	%�
�ก�&_�� �%'�����ก����6�� 2 ��'�"#:�
"/�%���������
����"ก���������� Randomized Complete Block Design (RCBD) 
1�&ก����
� 14 �/��	������ f �& 4 5./� !$����ก 1 ��"/5./� ����/��	��������� 1-7 �/�ก��1�0ก�$'.� 
C. gloeosporioides �"!���
�
�*� horizontal spraying !"�01��� spore suspension �
�%���%��"         



20 

1×106 �1��+/%�������� �ก�����ก���1�0ก�$'.�6
� 48 $	�
�%�!"�����'�"�����3 )0%� 27 ��`��5��5���  
�
�%$'."�	%�	�*+ 90 �1��+�5"�+ #�ก"	."Y���
"��������
�� (1,1i ( dimethyl - 4, 4i ( bipyridi-
nium dichloride 27.67% W/V) �
�%���%��" 0, 25, 50, 75, 100, 150 ��& 200 ppm  5:��%������ก
l�*�m��
�ก	� 0, 6.92, 13.84, 20.75, 27.67, 41.51 ��& 55.34 mg/l ��%�/��	� �/��	��������� 8-14 Y��
�
"��������
������
�%���%��"����
ก	"ก	��/��	��������� 1-7 ���6%
%�ก��1�0ก�$'.� "/����ก����
�"
ก��Y���
"�����
�������ก��!"��'�"����� )��!���)������
ก	"ก	����!$� �	�ก��1�0ก�$'.� #�ก"	." 
24 $	�
�%� ����%�/�ก����
#�����"	�#/�"
"�������ก���:."��&#/�"
"!�����

� �/�ก����
#���
�61
��ก
	"#"#/�"
"�����&#/�"
"!��

�6%
�1����"�1�� 
 
         3.3.2  ก��ก�;<=(�ก���"
>��ก?�>
����&�"@���A>)
�&�("��
������  (ethephon) 
    �/�ก�������%��"���ก�$
"����
ก	�ก���������� 3.3.1 
����"ก���������� Randomized 
Complete Block Design (RCBD) 1�&ก����
� 18 �/��	������ f �& 4 5./� !$����ก 1 ��"/5./� ���
�/��	��������� 1-9 �/�ก��1�0ก�$'.� C. gloeosporioides �"!���
�
�*� horizontal spraying !"�01��� 
spore suspension �
�%���%��" 1×106 �1��+/%�������� �ก�����ก���1�0ก�$'.�6
� 48 $	�
�%�!"�����'�"
�����3 )0%� 27 ��`��5��5��� �
�%$'."�	%�	�*+  90 �1��+ �5�"�+  #�ก"	."Y���
"�������M�" 
(ethephon, 2-chloroethylphosphonic acid 48% w/v) �
�%���%��" 0, 25, 50, 75, 100, 125, 150, 175 
��& 200 ppm 5:��%������กl�*�m��
�ก	� 0, 12, 24, 36, 48, 60, 72, 84 ��& 96 mg/l ��%�/��	� �/��	�
�������� 10-18 Y���
"�������M�"����
�%���%��"����
ก	"ก	��/��	��������� 1-9 ���6%
%�ก��1�0ก
�$'.����
"/����ก����/�ก��Y���
"�������M�"�ก��!"�����'�"�����!"�)������
ก	��/��	�����/�ก��
1�0ก�$'.� #�ก"	." 24 $	�
�%�����%�/�ก����
#�����"	�#/�"
"�������ก���:."��&#/�"
"!�����

� �/�
ก����
#���
�61��ก
	"#"#/�"
"�����&#/�"
"!��

�6%
�1����"�1�� 
 
          3.3.3  ก��ก�;<=(�ก���"
>��ก?�>
����&�"@���A>)
�ก��#��#=$ก��&'(���� 

              �/�ก�������%��"���ก�$
"����
ก	�ก���������� 3.3.1 �/�ก�� ��
�%��%��_!"ก�����%"./�
�����" (water holding capacity) ���
�*� gravimetric (�%`	ก��m %3���`+, 2546) 
����"ก�������
��� Randomized Complete Block Design (RCBD) 1�&ก����
� 8 �/��	������ f �& 4 5./� !$�
���ก 1 ��"/5./� ����/��	��������� 1-4 �/�ก��1�0ก�$'.� C. gloeosporioides �"!���
�
�*� horizontal 
spraying !"�01��� spore suspension �
�%���%��" 1×106 �1��+/%�������� �ก�����ก���1�0ก�$'.�6
� 48 
$	�
�%�!"�����'�"�����3 )0%� 27 ��`��5��5��� �
�%$'."�	%�	�*+ 90 �1��+�5"�+ #�ก"	."�/�ก��! �
"./�����&�	� 100, 50,  25 ��& 12.5 �1��+�5�"�+����
�%��%��_!"ก�����%"./������" 5:��%�1��%�3
��
�ก	� 300, 150, 75 ��& 38 %���������
�ก�&_�� �/��	��������� 5-8 ! �"./�����&�	�����
ก	"���6%
%�
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ก��1�0ก�$'.� "/���"���ก�	.� %��ก��6
�!"�����'�"���6%
! �"./���&�
�%$'."�12"�
�� 48 $	�
�%� 
#�ก"	."! �"./���%1ก������%�	.�! ��
�%$'."����&�	��
�%$'."�	%�	�*+ 90 �1��+�5�"�+�

%ก	�ก��
��1��+"./�ก�	�"�	�
!����ก �/�ก����
#�����"	�#/�"
"�������ก���:."��ก
	"#"#/�"
"�����&
#/�"
"!��

�6%
�1����"�1�� 
 

3.4  ก��<����'GH>
����
���$<(�
(����	���>
I�=H$�����   
        3.4.1  ก��
<���$���<�
��   
 ���.���$'.� C. gloeosporioides ��!" potato dextrose broth (PDB) 1��%�3 40 %�������� !"
�
� 100  %�������� "/�61���
������3 )0%� 25 ��`��5��5��� �12"�
�� 10 
	" ก����� ����
������

������":��;
��$'.����
 "/����"!�%�������
�"./�ก�	�"":��;
��$'.� 3 ��	.� ��%��
� 0.85% NaCl ��ก 1 ��	.� 
#�ก"	.""/�61�/�! �� �����
�����"!�����$'.��"ก�&��pก��� !�
!"ก�
��������ก!�������#�5���-
ก��#� #�ก"	."
���	���
�ก�&��pก�����ก$	." 1q�r�ก�
����&!$���1!��	"�����'��1s��ก	"
�
�%$'." �ก��6
������3 )0%� 4 ��`��5��5��� �12"�
�� 5 
	" "/����"!����� �����
%�$	��"./� "	ก"/�61
�ก	��1���"���1�&��ก�+#�ก
�*���� Gooding (1966) ���!$� celite ��"�� quartz  "/���� celite ���
�
�"ก��������
�"./�ก�	�"":��;
��$'.���& 0.85% NaCl ���
61�/�! �� ����
�ก���������3 )0%� 60  
��`��5��5����12"�
�� 12 $	�
�%� �/�ก�������"!�!" 0.5 M phosphate buffer pH 7.2 !"�	����

" 
3 ��
����"./� "	ก� �� (w/v) !"�ก�
�����$
���"���!$� celite �12"���$

��/�! ����"!���ก  �	�#�ก
��#"�&��������
"/�61 %�"� 
������
��
�%���
 7,000 ����
�"��������3 )0%� 10 ��`��5��5���
�12"�
�� 30 "��� #�ก"	."�0����� �
$	."�"%��/�ก����
#�
�%���%��"�����"���#"���
�*� 
Bradford Method ���
"/�61�ก��6
������3 )0%� -70 ��`��5��5��� ��'��!$��12"��"���#"�
�61 
 
        3.4.2  ก��
กJ� normal serum 
  �/�ก���ก�� normal serum ��'��!$��/� �	��1���������ก	���"���5��
%������� ���!$�ก�&�
��
�	"*�+  New Zealand White ��`�%�� ����
 ����� #/�"
" 2 �	
 ���6%
���6���	�ก��Y��������%�
��3�%�	���12"��"���#"%�ก
�" �/��
�%�&���!� 0���ก�&�
����&�/�ก���#�&��'������
3!� 0
��
����%Y��������+ 21G 1�&%�3 2 %���������
�ก�&�
�� 1 �	
 ���������%�������"��'������
3!� 0
���ก�&�
����&1�
��! ���'��6 ���!" ��� eppendorf  ���":��;
��$'.����
 "/� ���������#���'��
�	�ก�
�

��6
������3 )0%� �����'��! ���'�������	
 #�ก"	."!$�1������%ก�������
3����
��& 

��
��
 "�������'����������	
ก	��"	� ��� eppendorf ��'��! ��

"��������	
�����'��#%��ก�" ���  
"/� ��� eppendorf  ������#���'��"�.�ก��6
�!"�0����"�����3 )0%� 4 ��`��5��5��� #�ก"	."�0��

"����12"
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"./�� �'��!" ��� eppendorf �"�� 1.5 %�������� ���% 0.02 % Sodium azide (NaN3)  ��'��1s��ก	"
ก���#��{���#���"����+�'�" f �����#�ก���:."6���%'���ก�� normal serum 6
��12"�
��"�" 
 
        3.4.3  ก��M�
���<�
�� 

         "/���"���#"��������%6��#�ก��� 3.5.1 Y������ก�&�
���	.� %� 3 ��	.���
�&��	.� 
��ก	" 7-10 

	"�����	.���� 1 ��& 2 Y������ก���%�"'.� (intramuscular) ����
3�&��ก�����%�����
"���
��"���#"ก	� Freundis adjuvant, complete (Difco Laboratories, USA) !"�	����

" 1:1 (v/v)  ��%
! �����ก	"#"%��	กp3&�12"���%��
��" 5:��ก�&�
����
�&�	
#&Y��1��%��������
"�����"���#"
��
�ก	� 0.5 %�������� ���%��
�%���%��"����1���"��
�ก	� 1.69 µg/ml �

"��	.���� 3 Y���������"��'�� 
(intravascular) ����
3!� 0���!$������
"�����"���#" 1 %�����������6%
��%ก	� Freundis 
adjuvant 
 
        3.4.4  ก��
กJ����<�
I�=H$ 
 �ก����"���5��
%�	กp3&����
ก	�ก���ก�� normal serum �ก����"���5��
%��	.���ก �	�#�กY����	.�
��� 3 ��� 15 
	" #/�"
" 5 %��������  �	�#�ก"	.""/���"���5��
%61������
�%�Y��&�#�&#�ก	�
��"���#" ��&�ก����"���5��
%��	.���� 2 ����ก�� 
��#�ก��	.���ก 7 
	" #/�"
" 5 %�������� 
 

3.5  ก��<���"��#��$���
��;
��;�>ก�����<�
I�=H$���OG�<P
( 
         "/���"���5��
%���6��%�1�&�%�" ��
�%#/����&�#�&#����!$����"�� Direct Antigen Coating 
(DAC) indirect ELISA ��%
�*������)3 
�`+�ก�
 (2536) ���"/����"!���&�1��+����$'.� C. 
gloeosporioides 6��5������!$�������"���5��
%��&6��5����'�"�
%�	.��$'.� Sphaceloma sp. 6��5-
����
�� f ������.��6
��"�� �� PDA �
%�	.� soluble mycelial protein ���!$�������"���5��
%�/� �	� 
negative control !$��$'.� Phytophthora spp. "/����"!���&�1��+����$'.��
�� f ��%ก	� carbonate 
coating buffer pH 9.6 ���

"��%#"�&�������
��ก�
� !$�6%���1q�1��0���������
"������
�$'.� ��& soluble mycelial protein �	
��
���& 100 6%������� !�
��!"��
�& ��%���#�"����� 
(microtiter plate) #/�"
" 2 5./� ( ��%) �
��	
��
�� �
%#�"�����!"ก�
��$'." (ก�
��������ก!�

ก�&��p$'.") �����3 )0%� 37 ��`��5��5���"�" 1 $	�
�%�  �'��ก��!�
�0����"����6
� 1 �'" ���

"1�&-
ก������
%��.�6
�#�ก"	." ��� blocking solution (1% skimmed milk)!" carbonate coating buffer 
 ��%�& 100 6%������� �
%6
�!"ก�
��$'.""�" 30 "��� �����3 )0%� 37 ��`��5��5��� #�ก"	.""/�%�
������
� phosphate buffer saline-tween (PBS-T) 3 ��	.� �$
6
� 2-3 "����
���	.�  ��� antiserum (1�

As) ����#'�#��!" conjugate buffer ��� 1:5,000  ��%�& 100 6%�������  �
%6
�!"ก�
��$'." 1 $	�
�%���� 
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37 ��`��5��5���  ������
�  PBS-T 3 ��	.� �/�ก�������% anti-rabbit IgG alkaline phosphate 
conjugate (Sigma, Cat. No. A3687) �	��� 1:10,000 (v/v) !" conjugate  buffer "/�61 ����!"
 ��% f �& 100 6%������� �
%!"ก�
��$'.""�" 1 $	�
�%���� 37 ��`��5��5���  ������
� PBS-T 3 
��	.� #�ก"	."!�
 0.01% p-nitrophenyl phosphate (Gibco BRL, Cat. No. 15978-098) !" substrate 
buffer pH 9.8  ��%�& 100 6%������� "/�61�
%6
�!"ก�
��$'."�����3 )0%� 37 ��`��5��5��� "/�
��ก%���
#1��ก������%'��%���� �'��1��ก��:."�" ��% positive control #"� �"$	���
����1�
�  ���
1��ก�������
� 3 M potassium hydroxide (KOH) �	��� 25/100 6%������� #�ก"	.""/�#�" ELISA 
plate 61
	�ก���0�5	������
� ELISA reader (SpectraCountTM Microplate) ����
�%��
$

���'�" 
405 "��"�%�� 
 

3.6  ก��<���'�
���� C.  gloeosporioides &�"@���A>
(����	� ELISA    
         �/�ก��1�0ก�$'.� C. gloeosporioides  �"!����ก�	"*�+ Super Hot  ���� 2 ��'�" ����&�	��
�%
���%��" 106 �1��+/%�������� "/�61�ก��6
�!"��'�"�������3 )0%� 27 ��`��5��5��� �
�%$'."
�	%�	�*+ 90 �1��+�5�"�+ �ก��!����ก���6���	�ก��1�0ก�$'.�%���
#���ก�������/���� �	�1�0ก�$'.�  48 
$	�
�%� ���
�*� indirect ELISA ����	�$�."!����ก�"�� 3×3 %�����%�� ����
3���1�0ก�$'.� 2 $�."�
�
!� ����$�."!����ก��
� phosphate buffer saline(tween (PBS-T) 3 ��	.� �$
6
�"�" 2 "����
���	.�  �/�
ก�������%�	
��
��#�ก!��'$1ก����'��!$��12" negative control !"�	กp3&����
ก	"ก	�ก�������%
�	
��
���/�ก���1����������& 

��!����ก1ก�� !����ก���6���	�ก��1�0ก�$'.���&!����ก���6���	�ก��
1�0ก�$'.����
�
�"ก����%!��12"�
�� 1, 3 ��& 5 "�����%�/��	� ��
#���1��ก��������!�
$�."!����ก
��
�&$�."��!" ��� eppendorf  ! %
������#� antiserum �
�%���%��" 1:1000 !" conjugate buffer 
�
%�����3 )0%� 37 ��`��5��5��� "�" 45 "��� #�ก"	."�� antiserum ��.� ���% PBS-T ��'������!����ก 3 
��	.� �$
6
�"�" 2 "����
���	.� ����$�."!����ก�� ��� eppendorf ! %
������#� anti-rabbit IgG 
alkaline phosphate conjugate �
�%���%��" 1:10000 (v/v) !" conjugate buffer �
%�����3 )0%�  37 
��`��5��5��� "�" 45 "��� �� antiserum ��.� ������
� PBS-T 3 ��	.� ����$�."!����ก��!" ��� 
eppendorf ������#� p(nitrophenyl phosphate 0.01% !" substrate buffer pH 9.8 �
%��.�6
������3 )0%� 
37 ��`��5��5��� "�" 10(30 "��� �%'��%���� �'��1��ก��:."#"� �"6����
����1�
�  ���1��ก�������
� 
3 M KOH 50 6%��������
� ��� !$� micropipette �0�����&���#�ก ���  eppendorf  ���!$��/�
1��ก�����!�
��!" ��% ELISA plate "/�61�
�"1��ก�������
����'����
�" ELISA Reader ���$

���'�" 
405 "��"�%�� 
  



24 
 

 
����� 4 

��ก
����
� 
 

4.1  ก
���ก����
 Collectotrichum gloeosporioides �
ก���ก�����
 (Capsicum annuum L.) 
 ��กก���	�
���
ก�������������	�ก����ก�������������ก� ! 5 ���#��$��� SRCG-1 
SRCG-2 ��+ SRCG-3 ��ก$�� ��-ก
��./ �. ����/ �. ���������� SRCG-4 ��+ SRCG-5 ��ก
�1��ก2$��
�����3 �4�1
����5�����������6����� �5ก27+ก�����
89�/�����:���4�� PDA 
�+�+��ก������!�>���9�1#?�/�+���������������������@>��+�+$-��� ��+��!�/ spore mass ����
����ก���!� ก�+�������1/�5�1������ (�@���� 4.1) ���
� �����#��3� ��1 �5ก27+�����@���/ก�+:�ก>� 
��-���� 9�� ��+��7 4.5�13.5 ������ ������	����
� ��9�/�����>�-�/>���������/��������>�-��	�ก�5��
�?�/J-��������+ snakeskin pleated dialysis tubing (10,000 MWCO) 9��  1�1 �#�$
��$� �#��3�+
��!�/ appressoria �5ก27+��!���@�ก�+:�/ ����	�$���9!�9�� ��+��7 6.3�7.1 ������  \��>� 
3 15� (�@���� 4.2)   
 

4.2  ก
��� 
�!"
# 
#
�$%&ก
��'
%()�ก��*�! (Pathogenicity test) 
 ��กก��� ��:�1��������>�ก���	�>4!�ก
 ����:1-����#��$ SRCG-4 �	�>4!>:��
ก
�� /��ก��\��>� 3 15�4�5/��กก����@ก����� �-1����#��$ SRCG-5 �	�>4!�ก
 ���4�5/��ก     
��@ก����� 4 15� 97+������#��$ SRCG-1 SRCG-2 ��+ SRCG-3 �	�>4!�ก
 ���4�5/��ก��@ก����� 6 
15� ��ก��9�/���:�>:�����6 �
��4!/ก��4����� ���	��$���9!� 9�:�
��6:$�	�ก1-��+ 5:

1>:
��]ก�!�� ����������:�
�17��:�
���������������4���/ (�@���� 4.3) ��ก������::� �ก4�ก�ก
 :�
�17
^��ก��: �ก �5ก27+�����6 �	�����	��$�� 	� ����������9�/�
�:6_��?ก�/����]ก�!�� (�@���� 4.4) �+9���
>48-9?������� �ก:����+�6ก�����ก5:
��-��� ! 4�ก�ก
 :�ก!�� �ก�+�	�>4! �ก�-1/ 
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�@���� 4.1  ������9�/����� Colletotrichum gloeosporioides  �����ก� !��ก��
ก 
:���4�� PDA ���6  7 15� 

 

 
 

�@���� 4.2  ���
� ����+  appressoria 9�/�����  Colletotrichum gloeosporioides 
4�5/��ก�!���/:�     snakeskin pleated dialysis tubing 3 15� 
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�@���� 4.3  ��ก��9�/���������ก���:�>:��
ก�5�`63#6�����3.a�$ 
 

 
 

�@���� 4.4   �ก��
ก�5�`63#6�����3.a�$����� /��ก��9�/���������ก��� 
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4.3  ก
�89ก:
;<��=����ก�>?@)&ก
�� ��

กA
�����
 Collectotrichum  gloeosporioides    
  %& B
��C� 

         4.3.1  ก
�ก�>?@)&ก
�� ��

กA
�����
%& B
��C�*��%�) 
��
�
!"
? (paraquat) 
 
�9�/ก��� ��/�:1-�$	��5:� ��/�����@ก������-1�ก5:ก��b� �-���������1�$�1��

�9!�9!� 27.67 mg/l �ก
 �	��1��
���ก����6 �b���� 10 �
�$-�$!� ��/�/�����ก����@ก������-1�ก5:
ก��b� �-���������1�$�1���9!�9!� 41.51, 55.34 ��+ 20.75 mg/l � ��ก
 �
��b���� 9, 9 ��+ 
5.75 �
�$-�$!�$���	� 5: �$-$	��5:� ��/�����-� !�	�ก����@ก�������-�ก
 �
� ก��� ��:��/��
$

�:1-��	��1��
�����ก
 9?�����1���$ก$-�/��-�/���5��	��58�
�/��/��
$
 �-1�ก���-1/9�/>:�:1-�
$	��5:� ��/�����@ก������-1�ก5:ก��b� �-���������1�$�1���9!�9!� 55.34 mg/l �	�>4!>:�-1/��ก
����6 �b���� 12 >:$-�$!� ��/�/�����$	��5:� ��/���b� �-���������1�$�1���9!�9!� 55.34 mg/l 
$	��5:� ��/�����@ก������-1�ก5:ก��b� �-���������1�$�1���9!�9!� 41.51 mg/l ��+ 27.67 mg/l 
� ���>:�-1/�b���� 7.2 5.75 ��+ 4.25 >:$-�$!�$���	� 5: ก��� ��:��/��
$
�:1-� ก���-1/9�/>:
���1���$ก$-�/��-�/���5��	��58�
�/��/��
$
 !1���-�ก5� ��ก
�ก��� ��/�:1-� ก����@ก������-1�ก5:
ก��b� ��+��-b� ��������1�$�	�>4!�ก
 �
� �$-ก��b� �-���������1�$�1���9!�9!� 27.67 
mg/l �	�>4!�ก
 �
��b����$-�$!���กก1-�ก����@ก���������/��-�/� ��1�?/ 2 ��-� �-1�ก���-1/9�/>:
�:1-�ก����@ก������-1�ก5:ก��b� �-���������1�$�	�>4!�ก
 >:�-1/ 4.25 >:$-�$!�>�97+���ก��b� 
�-���������1�$����1���9!�9!�� ��1ก5���-�	�>4!>:�-1/ 5/�� />�$���/��� 4.1 

 
          4.3.2  ก
�ก�>?@)&ก
�� ��

กA
�����
%& B
��C�*��%�) 
��
���
& (ethephon) 

   ��กก��� ��/ �:1-�$	��5:� ��/�����@ก������-1�ก5:b� �-��������e���1���9!�9!� 48 
mg/l >4!�
��b����$-�$!���ก����6 �b���� 7.25 �
�$-�$!� ��/�/�����$	��5:� ��/�����@ก������-1�ก5:
b� �-��������e���1���9!�9!� 36 ��+ 12 mg/l � ��ก
 �
��b���� 6.25 ��+ 4.25 �
�$-�$!�
$���	� 5: �-1�$	��5:� ��/�����@ก������-1�ก5:b� �-��������e���1���9!�9!� 60 ��+ 72 mg/l �	�
>4!�ก
 �	��1��
��!������6 �b���� 2.5 �
�$-�$!� >�97+���$	��5:� ��/�����-� !�	�ก����@ก�������-
�ก
 �
�  
�ก��� ��:��/��
$
�:1-� �	��1��
�����ก
 9?�����1���$ก$-�/��-�/���5��	��58�
�/��/
��
$
  �-1�ก���-1/9�/>:�:1-�$	��5:� ��/�����@ก������-1�ก5:ก��b� �-��������e���1���9!�9!� 
96 mg/l �	�>4!>:�-1/��ก����6 �b���� 8.25 >:$-�$!� ��/�/�����$	��5:� ��/���b� �-��������e��
�1���9!�9!� 96 mg/l $	��5:� ��/�����@ก������-1�ก5:ก��b� �-��������e���1���9!�9!� 84 mg/l 
��+ 72 mg/l � ���>:�-1/�b���� 6.25  6.25 ��+ 5.25 >:$-�$!�  ก��� ��:��/��
$
�:1-� ก���-1/
9�/>:���1���$ก$-�/��-�/���5��	��58�
�/��/��
$
 !1���-�ก5�   5/�� />�$���/��� 4.2   
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          4.3.3  ก
�ก�>?@)&ก
�� ��

กA
�����
%& B
��C�*��ก
�!"�!@#ก
�%()&�'
 

   ��ก
�ก��� ��/ 5/�� />�$���/��� 4.3 �:1-� $	��5:� ��/���>4!��	���
��7 38  
�
��
�
$�$-�ก�+��/�	�>4!�ก
 �	��1��
��b������ก����6 ��� 18.5 �
�$-�$!� 97+���$	�4�5:� ��/���
>4!��	���
��7 75, 150 ��+ 300 �
��
�
$�$-�ก�+��/�ก
 �
��b���� 10, 8.25 ��+ 4.5 �
�$-�$!�  
�
ก��� ��:��/��
$
�:1-��	��1��
�����ก
 9?�����1���$ก$-�/��-�/���5��	��58�
�/��/��
$
 � �
$	��5:� ��/���>4!��	���
��7 38 �
��
�
$�$-�ก�+��/�	�>4!�ก
 �	��1��
��b������กก1-�ก��>4!��	����
��
��7 300 �
��
�
$�$-�ก�+��/�?/ 4 ��-���+���1���$ก$-�/ก1-�$	��5:� ��/���� g  
 

?
�
���� 4.1 
�ก��>�!��������1�$ก�+$6!�ก���� /��ก��9�/����� Colletotrichum gloeospori- 
oides �����@->��\���h/>���
ก�5�`63#6�����3.a�$ �5/�ก$
�4�5/��กb� �-��������-
�1�$ 3 15� 

?'
�=����
� 
�'
&"&���/ 

?)&1/ 

�'
&"&%��I"�/ 

?)&1/ 

  1.  ��@ก�����+ b� �-������1�$�1���9!�9!� 0 mg/l 4b 0f 
  2.  ��@ก�����+ b� �-������1�$�1���9!�9!� 6.92 mg/l 4.5b 0f 
  3.  ��@ก�����+ b� �-������1�$�1���9!�9!� 13.84 mg/l 3.25b 0f 
  4.  ��@ก�����+ b� �-������1�$�1���9!�9!� 20.75 mg/l 5.75b 1.75de 
  5.  ��@ก�����+ b� �-������1�$�1���9!�9!� 27.67 mg/l 10a 4.25c 
  6.  ��@ก�����+ b� �-������1�$�1���9!�9!� 41.51 mg/l 9a 5.75b 
  7.  ��@ก�����+ b� �-������1�$�1���9!�9!� 55.34 mg/l 9a 12a 
  8.   b� �-������1�$�1���9!�9!� 0 mg/l 0c 0f 
  9.   b� �-������1�$�1���9!�9!� 6.92 mg/l 0c 0f 
10.   b� �-������1�$�1���9!�9!� 13.84 mg/l 0c 0f 
11.   b� �-������1�$�1���9!�9!� 20.75 mg/l 0c 0f 

12.   b� �-������1�$�1���9!�9!� 27.67 mg/l 0c 0.5ef 
13.   b� �-������1�$�1���9!�9!� 41.51 mg/l 0c 3cd 
14.   b� �-������1�$�1���9!�9!� 55.34 mg/l 0c 7.2b 
C.V.( %) 10.43 31.17 

    
 1/ �-��b����>���1$5�/���$�� !1��5ก2����$-�/ก5����1���$ก$-�/��/��
$
����+ 5: 0.05 ��กก�������:����:� �1
 �̀ 
Duncanns New Multiple Range Test (DMRT) 
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?
�
���� 4.2 
�ก��>�!����������e��ก�+$6!�ก���� /��ก��9�/����� Colletotrichum gloeosp-
orioides �����@->��\���h/>���
ก�5�`63#6�����3.a�$ �5/�ก$
�4�5/��กb� �-��������
e�� 3 15� 

?'
�=����
� 
�'
&"&���/ 

?)&1/ 

�'
&"&%��I"�/ 

?)&1/ 

  1.  ��@ก�����+ b� �-�����e���1���9!�9!� 0 mg/l 2.75c 0d 
  2.  ��@ก�����+ b� �-�����e���1���9!�9!� 12 mg/l 4.25bc 0d 
  3.  ��@ก�����+ b� �-�����e���1���9!�9!� 24 mg/l 3.25c 0d 
  4.  ��@ก�����+ b� �-�����e���1���9!�9!� 36 mg/l 6.25ab 1.75d 
  5.  ��@ก�����+ b� �-�����e���1���9!�9!� 48 mg/l 7.25a 2.25cd 
  6.  ��@ก�����+ b� �-�����e���1���9!�9!� 60 mg/l 2.5c 3.25c 
  7.  ��@ก�����+ b� �-�����e���1���9!�9!� 72 mg/l 2.5c 5.25b 
  8.   ��@ก�����+ b� �-�����e���1���9!�9!� 84 mg/l 3.5c 6.25b 
  9.  ��@ก�����+ b� �-�����e���1���9!�9!� 96 mg/l 3c 8.25a 
10.  b� �-�����e���1���9!�9!� 0 mg/l 0d 0d 
11.  b� �-�����e���1���9!�9!� 12 mg/l 0d 0d 
12.  b� �-�����e���1���9!�9!� 24 mg/l 0d 0d 
13.  b� �-�����e���1���9!�9!� 36 mg/l 0d 0d 
14.  b� �-�����e���1���9!�9!� 48 mg/l 0d 0d 
15.  b� �-�����e���1���9!�9!� 60 mg/l 0d 0.5d 
16.  b� �-�����e���1���9!�9!� 72 mg/l 0d 3.25c 
17.  b� �-�����e���1���9!�9!� 84 mg/l 0d 3.25c 
18.  b� �-�����e���1���9!�9!� 96 mg/l 0d 6.25b 
C.V.( %) 1.59 32.25 

 

1/ �-��b����>���1$5�/���$�� !1��5ก2����$-�/ก5����1���$ก$-�/��/��
$
����+ 5: 0.05 ��กก�������:����:� �1
 �̀ 
Duncanns New Multiple Range Test (DMRT) 
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?
�
���� 4.3   
�ก���1:�6�ก��>4!��	������ก�+$6!�ก���� /��ก��9�/����� Colletotrichum gloeos-
porioides �����@->��\���h/>���
ก�5�`63#6�����3.a�$ �5/�ก$
�4�5// ก��>4!��	� 3 
15� 

?'
�=����
� �'
&"&���/ 
?)&1/ 

�'
&"&%��I"�/ 

?)&1/ 

��@ก�����+>4!��	���
��7 300 ��./ก�+��/ (1WHC*) 4.50b 0 a 
��@ก�����+>4!��	���
��7 150 ��./ก�+��/ (1/2WHC) 8.25b 0a 
��@ก�����+>4!��	���
��7 75 ��./ก�+��/   (1/4WHC) 10.00b 0 a 
��@ก�����+>4!��	���
��7 38 ��./ก�+��/   (1/8WHC) 18.50a 0 a 
>4!��	���
��7 300 ��./ก�+��/ (1WHC) 0 c 0 a 
>4!��	���
��7 150 ��./ก�+��/ (1/2WHC) 0 c 0 a 
>4!��	���
��7 75 ��./ก�+��/   (1/4WHC) 0 c 0 a 
>4!��	���
��7 38 ��./ก�+��/   (1/8WHC) 0 c 0 a 
C.V.( %) 11.44 0 

 

1/ �-��b����>���1$5�/���$�� !1��5ก2����$-�/ก5����1���$ก$-�/��/��
$
����+ 5: 0.05 ��กก�������:����:� �1
 �̀ 
Duncanns New Multiple Range Test (DMRT)  * WHC = Water Holding Capacity  
 

4.4  ก
�?�"��(�I�����
����#?)&�)"�"�J��
��K�@I#"���
 
         4.4.1  ก
����?�
&?��K�@I#A
�����
 Colletotrichum gloeosporioides 

 ก��
�
$���$
�#�6-�� �>�!9�/�4�1���� !��กก��: ��!�>���+������#?�/����
��7���$�� 
0.85 �����ก�5�$-�ก��b�  1 ��5�/ b� �9!�ก�+$-��>��5ก27+b� �9!�ก�!�������� �
��ก5: Freundns 
adjuvant, complete 2 ��5�/�-1�ก5:ก��b� �9!���!����� � �����
��7���$�� 1.69 �����ก�5� � ���-

�� Freundns adjuvant, complete 1 ��5�/ �:1-�������ก�+$6!�>4!ก�+$-����!�/���$
:� �����	����+
���+�/ก5:����� C. gloeosporioides � ! 
 
          4.4.2  ก
�?�"� 
�!"
#�'
��
>��
>��ก=��
&?��K�@I#������?L�) 
 ��กก��� ��:�1���	����+���+�/9�/���$
�#�6-��:1-� normal serum ����	���>�!>�ก��
� ��:��-�	��x
ก
�
��ก5:����� C. gloeosporioides ��+����������� g �-1����$
�#�6-����
�
$� !>4!�-�
 @ ก�����/�@/������	��x
ก
�
��ก5: soluble mycelial protein ��+����� C. gloeosporioides ���#��$���
>�!
�
$���$
�#�6-�#?�/���-���กก1-� negative control �?/ 2 ��-� >�97+����	��x
ก
�
����]ก�!��ก5:����� 
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C. gloeosporioides ���#��$ SRCG1, C. capsici ���#��$ BRCC2 ��+ BRCC3 ��+����� 
Sphaceloma ampelinum ���#��$ GCMK3-2, GCMKCl-1 ��+ GF 901 �$->4!�-�$�	�ก5:����� 
Phytophthora spp.  5/�� />�$���/��� 4.4 �� /1-����$
�#�6-����� !�������	��x
ก
�
���-��9!�/
�b��+���+�/ก5:����� C. gloeosporioides ���#��$  SRCG4 ��+�� cross reaction ก5:����� C. capsici 
��+ S. ampelinum ��]ก�!�� 
 
?
�
���� 4.4   
�ก��� ��:�1���b��+���+�/9�/���$
�#�6-����
�
$��ก����� Colletotrichum 

gloeosporiotdes ���#��$ SRCG4 ก5:����� C. gloeosporiotdes  :�/���#��$��+  
����������� g  

!I
�M�ก��&� ���� 405  &
*&�#?�1/ 
L
*K��? 

Normal serum Antiserum 

Colletotrichum gloeosporioides    
          SRCG1 0.048±0.001 0.077±0.002 
          SRCG4 0.052±0.000 0.136±0.001 
Colletotrichum capsici   
          BRCC2 0.048±0.001 0.061±0.001 
          BRCC3 0.050±0.000 0.077±0.003 
Sphaceloma ampelinum   
         GCMK3-2 0.048±0.000 0.088±0.007 
         GCMKCl-1 0.054±0.001 0.068±0.001 
         GF 901 0.055±0.004 0.068±0.001 
Phytophthora spp. (negative control) 0.048±0.000 0.049±0.001 
Antigen (soluble mycelial protein) 0.049±0.000 0.271±0.003 
Blank (carbonate buffer) 0.047±0.002 0.047±0.001 

 
1/ �-��b����ก�� @ ก�����/���15 � !��ก������/ ELISA reader ����1����1����� 405 nm >�ก��� ��: !1�1
 �̀ Indirect  

ELISA 
�ก���-���-���ก 2 #�	� (4�6�)/$51��-�/ 
 

         4.4.3  ก
�?�"�(
����
 C.  gloeosporioides %& B
��C�?="�)"�"�J�  ELISA    
��ก
�ก��� ��: !1�1
`� ELISA ก5:>:��
ก�5�`63#6�����3.a�$�:1-�$	��5:�����ก����@ก�����

>4!�-� @ ก�����/��กก1-�$	��5:�����-��ก����@ก�����  ก��$!�>:��
กก-���	� ELASA >4!
�ก��
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 @ ก�����/��กก1-�ก����-$!�� �ก��$!�>:��
ก 5 ����>4!
�ก�� @ ก�����/��ก����6 ��/�/�����
ก��$!�>:��
ก�����1�� 3 ��+ 1 ����$���	� 5:  5/�� />�$���/��� 4.5   

 
?
�
���� 4.5   
��-� @ ก�����/��กก����@ก����� C. gloeosporioides :�>:��
ก�5�`63#6�����3.a�$

���6 2 � ��� �����1�� 3 15�ก-��ก��� ��: !1�1
`� ELISA    
!I
�M�ก��&� ���� 405  &
*&�#?�1/ 

?'
�=����
� 
L#I;�Mก����
 ;�Mก����
 

��-$!�>: 0.085±0.003 0.095±0.002 
$!�>: 1 ���� 0.106±0.006 0.155±0.001 
$!�>: 3 ���� 0.122±0.005 0.191±0.001 
$!�>: 5 ���� 0.136±0.002 0.229±0.002 
��->�-���$
�#�6-� (control) 0.084±0.001 0.085±0.001 

 
1/ �-��b����ก�� @ ก�����/���15 � !��ก������/ ELISA reader ����1����1����� 405 nm >�ก��� ��: !1�1
 �̀ Indirect  
ELISA 
�ก���-���-���ก 2 #�	� (4�6�)/$51��-�/ 
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����� 5 

��	
��
���������ก������� 
 

��กก����ก	�
��
ก����
���������������������� ����� ����� ����� �� Colletotrichum  
gloeosporioides !
��"#�$�%&�'�(�$�'��ก)*"$��
��
ก���+��$���ก�*,
���,�
"*ก-.'��ก���
��
ก��
!���/�+��
�!"�'.
�� 
 1.  
��
ก��!
�%����2$��$�ก���"ก����� C. gloeosporioides ��ก�-
�"���'��ก!
��%*���ก��
 ��)�,,��ก���"ก�����*�
"
��
 tissue transplanting )*"!>�ก���-ก�>�$�����������?��ก����ก������"���
!
���@�)�,*�
"����� water agar (WA) ��ก�-�� 3 
-� ���!>�ก��� 
�""��"�%��$" ���������ก����
�"�.�
����� potato dextrose agar (PDA)  
 2.  ก��!*%�.,
��%����2$�ก��!>�$���ก�*)�,��ก�����!
��>���!*%�.!-����* 5 M�)/
���  '.
���
,
��%����2$�ก��!>�$���ก�*)�,M*�����ก-� �����M�)/��� SRCG-4 /�����@�M�)/���!
�
�"กM*���ก%
��ก	�����!�
"T&�"$����
�!"��-"�!,)�)�"
%+����
 !>�$��'��ก�%*���ก�� ��)�,
M*�&�"$� 3 
-� $� ��!
������M�)/������� U !>�$��'��ก�%*���ก�� ��)�,M*�$���"��
��!
�
����ก-� 
 3.  ก��ก���+��ก���%*���ก �������!
��"#�$�%&�'�(�)*"$��%��'���,
�� (paraquat)  
'.
��ก����#ก�������
�ก-.ก��W
*'�����M��W
*'��%��'���,
��!>�$���ก�*�X�����ก-� ��������ก
�"#�$�%&�'�
*����!
������%����ก���ก�*)�, ���ก��W
*'��%��'���,
��,
��� �� �� 27.67 
mg/l !>�$���ก�*�X��W�
�"��������กก
��ก����#ก������'
"��"����*
"
2�� 2 �!�� %�
�ก����
� ��$.
'.
�� ก����#ก�������
�ก-.ก��W
*'��%��'���,
��,
��� �� �� 27.67 mg/l !>�$���ก�*$.��
� 
4.25 $.������$� ��!
�ก��W
*'��%��'���,
��!
�,
��� �� ���*
"
ก-�)*"M��M*�!>�ก����#ก�����M��
!>�$��$.��
� ��ก'������ก���ก�*�X���
�ก-.$.��
���'.
��ก��W
*'��%��'���,
��!
�,
��� �� ��  
27.67 mg/l �����%����2$���������ก����*������..�(� ��'��กM*������@�M����ก��!*���
 ���+&��-ก	�T )�%+ ����?ก+� ���%����� �%�)��� (���) !
���ก	�X� ��%��'���,
�����ก��� ��
!>���"�..�(� ��������� C. gloeosporioides $�X�����
�'-��+T��>�*�กM����-�ก���ก].�ก
�"
 ��กก��
!*���'.
��%��'���,
��,
��� �� �� 50000 ppm %����2$����
�%�.ก��� ��!>���"�..�(�
.�X�����
�M*�&�"$� 4 
-� )*"��
�'. acervulus M*�2�� 95% %�
�ก����
�%�.)*"$��
��
 
tissue transplanting �-����
�'.�����M*�$�
-�!
� 7 /������ก
��ก��$��%���,�
'���,
��2�� 3 
-� 
Hartman et al. (1986) M*�!>�ก����ก	�ก������?�..�(� ������� Colletotrichum spp. $�������"��� ��
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2-�
���
-�'��)*"$��%��'���,
��$�ก����
�%�.'. C. destructivum, C. truncatum ��� 
Glomerella glycines .���/-� ��2-�
������ ��ก��ก�
�"-�'. Colletotrichum spp. .�$.���� ��
2-�
�������
�!-��ก������$. ��
-�'��*�
"  !-���
������!
��"#�$�%&�'�(�%����2�%*���ก�� ��)�,
�����M*��-.%��'���,
��M*� ��������ก%��'���,
��%����2ก���+��ก��%������+�#���%�� ����ก�*
ก��!>���" ��X�-��/��T!>�$��'���ก�*,
���,�
"*%��X�$��ก���+��ก��%������!��
� (Lehoczki et al., 
1992) ��!��
�*-�ก���
��%���%���ก��� ��!>���" �������!
��(��-
�"#�$�'�� (Brown, 1978) ��กX�ก��
!*���*-�ก���
!>�$��%����2���"+ก�Tก����
��������ก��� ��!>���" �������$�%&�'������#ก
M*� )*"$����
���ก��"��"ก���'��ก��������#ก ���!>�ก��"��"ก���.��%�
�$%�ก��2�� �>�M�
��
M
�$���������+*���� U ��-���ก'��ก��ก*�ก$��%+��'��ก!
���#ก$�ก��2����W
*'��*�
"%��'���-
,
��!
�,
��� �� ��  27.67 mg/l ���
%����%&�',
������%-�'-!�T%#�$��ก-.���'��ก ���
".�!
".ก-.
���'��ก!
�M��M*�W
*'�� 2�����'��ก!
�W
*'���%*���ก��$.�+*���$.��
���กก
���%*�
���
����� C. 
gloeosporioides !
��"#�$�%&�'�(�,��� ���%#� �ก	��ก�%����2!>�ก���k��ก-�ก>��-*M*�ก���!
�
��ก�� ��)�,�����กl �'�����ก�ก�*(��ก�+ก��!>�$��ก��$��%���,�
�k��ก-�ก>��-*M��M*�X� ���
��กM��'.��ก��$.�+*��
�ก-.$.��
���-�W
*'��%��'���,
���%*�
��M���
�����!
��"#�$�%&�'�(� 
*-��-�� �ก	��ก�M���>���@�����W
*'��%���,�
 �'�����@�ก��$��%���,�
�"���X�*
��
 ��ก��ก�-��"-�
��@�ก���*���!+�$�ก��$��%���,�
�����X�X����
,
�����*&-"���X#�.��)&,�
ก*�
"     
 4.   ก��ก���+��ก���%*���ก �������!
��"#�$�%&�'�(�)*"$��%����!
m�� (ethephon) 
'.
���>��-.!*���!
���#ก�������
�ก-.W
*'��%����!
m�����M��W
*%����!
m��!>�$���ก�*�X�M*�
����ก-� ���ก����#ก�������
�ก-.ก��W
*'��%����!
m��!
�,
��� �� �� 48 mg/l !>�$���ก�*�>��
��X�
��ก!
�%+* �������,�� �>��-.!*���!
���#ก�������
�ก-.ก��W
*'��%����!
m��,
��� �� �� 36 mg/l 
�����กก��!*%�.!��%2���'.
���>��-.ก��!*���!-�� 2 M����ก����ก-� �����ก������ก�>��-.!*���
!
�!>�ก����#ก������'
"��"����*
"
2�� 2 �!�� %�
�ก����
� ��$.'.
�� ก����#ก�������
�ก-.ก��W
*'��
%����!
m��,
��� �� �� 36 mg/l !>�$���ก�*$.��
�$� ��!
�ก��W
*'��%����!
m��,
��� �� ��
�*
"
ก-�)*"M��M*�!>�ก����#ก�����M��!>�$��$.��
� ��ก'������ก���ก�*�X���
�ก-.$.��
���'.
��
ก��W
*'��%����!
m��!
�,
��� �� �� 36 mg/l �����%����2$���������ก����*������..�(� ��
'��กM*� �����กX�ก��!*���*-�ก���
%����2�>���$�����"+ก�T��
��������ก��� ��!>���" ��
�����$�%&�'������#กM*������*
"
ก-.
��
ก��$��%��'���,
�� 
 5.   ก��ก���+��ก���%*���ก �������!
��"#�$�%&�'�(�)*"ก��,
.,+�ก��$����>�'.
�� 
%&�'ก�� �*��>� ��'��%����2ก���+��ก���%*���ก �������!
��"#�$�%&�'�(�M*� ��������กก��
 �*��>�%����2ก���+��ก��%������!��
�M*� (Yehoshua and Aloni, 1974) ��!��
���@�กo�/*-��-��ก��
�p*��ก$.$� ���ก�*,
���,�
"*��กก�� �*�>����M��>�ก-*ก���'��ก����"��กM���ก���'��!>�
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$���
,
��� �� �� ����!��
�&�"$�%#� ��� (Bradford and Hsiao, 1982) )*"�>��-.!*���!
�$����>�
������ 38  ������������ก��2�� (1/8 WHC) !>�$���ก�*�>��
��X��W�
�"��กก
��ก��$����>�!
������� 
300  ��������� (1 WHC) 2�� 4 �!�� ��กX�ก��!*���*-�ก���
%����2���"+ก�T$����
��������
ก��� ��!>���" �������$�%&�'������#ก )*" -����ก��,
��%����2$�ก���+����>� ��*��)*"
�>�*����ก�**$������%��! ��ก�-���>���$%�ก��2�����
,��" U �!��>���M���ก
����>���M����ก
��กก��2���%*�
��*�������-
*�
"��>����
.-�!�ก��������>�!
�$�����
���*�
" 8 ��M*���������>�!
�
���>���!*��� ��ก�-��"��"ก���'��ก��#ก$%�ก��2��'��%��ก ���������ก����
��������ก��� ��
!>���"$��,
.,+�ก��$����>�'��ก!
 ��"# �$�ก��2��$���*-. 1/8 WHC ��*���ก-���� 2-3 
-� 
��ก�-��$����>�����ก��'����ก-.%����%&�',
������%-�'-!�T%#�)*"W
*'����>�!
����'��ก��
�ก-.
ก��,�+�2+�'��%��ก��ก%-��ก�
�����'��ก!
�,
.,+�ก��$����>��%*���ก��$.�+*��������
".�!
".
ก-.'���ก���%*�
���
����� C. gloeosporioides �(��-
�"#� �ก	��ก�%����2!>�ก��W
*'��%���,�

�'� ���k��ก-�ก>��-*ก���(��กM*�!-�!
 ���2��M��'.��ก��*-�ก���
�%*�
��M���
��� ���(��-
�"#� 
*-��-���ก	��ก�M���>���@�����W
*'��%���,�
$* U  
  6.   ก��'-r��
��
ก����
�%�.�����)*"�!,��,!���/�+��
�!"� '.
�� %����2ก���+��$��
ก�����"%���������.�*
!
��>��'��������M*�)*"$����������!
����
"�*�
"
��
ก��.*�%��$"���),�
-
�*
" ������� C. gloeosporioides !
���
�"�$������ PDB /���
��
ก�����
"���������*-*������ก
��
ก��
 �� Gooding (1966) �����!>�ก��!*%�.,
���>��'�������� ��������/�+��'.
������� C. gloeospo-
rioides M�)/��� SRCG4 /�����@�M�)/���!
�$��X���������/�+��$��,��*#*ก����%���กก
�� negative 
control 2�� 2 �!��$� ��!
�!>��l�ก���"��'
"���]ก���"ก-.����� C. gloeosporioides M�)/��� SRCG1 
����
 cross reaction ก-.����� C. capsici ��� S. ampelinum ��]ก���"/���$��X������*
"
ก-.ก��!*���
 �� Hudge et al. (1967) !
�M*���"���
��������/�+�� �� C. lindemuthianum ��ก2-�
�������
,
�� 
%-�'-��T.��%�
�ก-.�������� ������� C. capsici �%*�
�������!-��%���
�-ก	��)���
�!
�,���",���
ก-����%����2�ก�M M*�)*"�������������/�+������ก�����
"���������!
��
�-ก	���>��'��ก]��
%����2�ก�M �s?���
�M*� ก��!
������M�)/��� SRCG1 !>��l�ก���"�M*����"ก-.������/�+�� .���
�$����]�

�� �����M�)/����
����M��$�� C. gloeosporioides �����@���������*����!
��
�-ก	�� ��%���T,���"ก-. 
C. gloeosporioides 

7.   ก����
�������� C. gloeosporioides $�%&�'�(�.�$.�-
*�
"
��
 ELISA )*"$��
����%�
� ��$.��@� solid surface �!�'���X�
 ����+�'��%��ก (plastic plate surface) %>���-.ก��
'-r��ก����
�%�.�����������-�����!
�"-�M�����กl��ก����-���กก����#ก����� 3 
-� '.
��
%����2��
�%�.ก��� ��!>���" �������M*� )*"�>��-.!*���!
�!>�ก����#ก�����$��,��*#*ก����%�
��กก
���>��-.!
�M���
ก����#ก��������ก�����$.'��ก��@��
�� 5 ��!
ก���!>� ELISA $��X�ก��
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1. ���
��������������� Enzyme-linked immunosorbent assay (ELISA)    

      1.1  0.5 M Carbonate coating buffer, pH 9.6 

 Na2CO3     1.59  ก� ! 

 NaHCO3    2.93 ก� ! 

 NaN3     0.20 ก� ! 

 "#$%ก& '"     1,000 !(&&(&()� 

 *� + pH  ,-./*0" 9.6  

      1.2 0.02 M Phosphate Buffer Saline (PBS) pH 7.4 

 NaCl     8 ก� ! 

 KP2PO4     0.2 ก� ! 

 Na2HPO4    2.9 ก� ! 

 KCl     0.2 ก� ! 

 NaN3     0.2 ก� ! 

 "#$%ก& '"     1,000 !(&&(&()� 

      1.3 Phosphate Buffer Saline Tween (PBS-T)  

 0.02 M, pH 7.4    1.0   &()� 

 Tween-20     0.5  !(&&(&()� 

      1.4  Conjugate Buffer 

 Polyvinyl pyrolidone 40T (PVP)  2.0 ก� ! 

 ovalbumin (egg albumin)   2.0  ก� ! 

 PBS-T     1.0  &()� 

      1.5   Substrate Buffer pH 9.8 

 Diethanolamine    100 !(&&(&()� 

 NaN3     0.20 ก� ! 

 "#$%ก& '"     1,000 !(&&(&()� 

 *� + pH ,-./*0" 9.8 

      1.6  3M KOH 
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 KOH     168.327 ก� ! 

 "#$%ก& '"*�(!%)�    1,000   !(&&(&()� 

**  G%�/H!IJI'/)�IK!/G�LMN&.OMP).QR/กL+� กS%TO.,")U./KL"M"กOV%MP,W.N&PT!VHO�/กL+TO."%"/ก(" 1 

/XYQ" 

 

2.  0�1��
2�345
�630�� 

 2.1  Potato dextrose agar (PDA) 

  ! "\� 'R    200   ก� ! 

  Dextrose -�YQ glucose  20  ก� ! 

  O]."^R (Agar)   18  ก� ! 

  "#$%ก�QR-�YQ"#$%ก& '"  1,000  !(&&(&()� 

  - '"! "\� 'RJI'*Qก/*&YQกN&.O/*0"W(#"_"%X*�P!%` 1 &Uก+%aกb/c")(/!)� ).!ก +

"#$% 500 !(&&(&()� M""('! ก�QR/Q%/de%P"#$%Gก X^G! dextrose J #R-!X&R,""#$%Gก X "$%T*^G!ก +

O]."^RJI').!M"&P&%KN&.OX.OK"#$%GVO"JI'/-&YQ H",-./_.%ก "/)(!"#$%,-.H�+ 1 &()� N+VR,GVf%W"P/eY'Q

"$%/_.%"g'Rf%K,).HO%!X " 15 *Q"Xb/)%�%R"(#O -�YQQ]`-fU!( 121 QRa%/c&/cIKG"%" 15-20 "%JI 

 2.2  Potato dextrose broth (PDB) 

  ! "\� 'R    200   ก� ! 

  Dextrose -�YQ glucose  20  ก� ! 

  "#$%ก�QR-�YQ"#$%ก& '"  1,000  !(&&(&()� 

 2.3  Water ager (WA) 

  O]."^R (Agar)   18  ก� ! 

  "#$%ก�QR-�YQ"#$%ก& '"  1,000  !(&&(&()� 

  O(jI/)�IK!H&.%Kก "ก +ก%�/)�IK! PDA N)VT!V).QR).!"#$%Gก X ,W.NKก/WY#Q�% 

 

3.  ก��1��8������63�905:�� (water holding capacity: WHC) 

      ����ก�� 

ก��1������63�905:��9DE:��0���FG��3H� (M1) 
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 1.   Q+ก�P*kQRQ&U!(/"IK!,")U.Q+JI'Q]`-fU!( 105 QRa%/c&/cIKG "%"QKV%R".QK 1 W 'Ol!R      

M%ก" #"J(#R,-./KL","lmNก.OXUXHO%!WY#" N&.OW 'R"#$%-" ก (W1) 

 2.   HVQK n /J"#$%&RX(",-.X("Q('!) OX.OK"#$% ) กX(",GVก�P*kQRQ&U!(/"IK!-" ก*�P!%` 5      

ก� ! m.%,W./H�Y'QRW 'RHO%!N!V"K$% 0.1 !(&&(ก� !-�YQGURกOV%N&P,W.X("*�P!%` 10 ก� !      

m.%,W./H�Y'QRW 'RHO%!N!V"K$%".QKกOV%"I# N&.OW 'R"#$%-" กJI'N"V"Q"_QRX("N&Pก�P*kQR 

(W2) 

 3.   "$%X("T*Q+JI'Q]`-fU!( 105 QRa%/c&/cIKG "%"QKV%R".QK 3 W 'Rl!R m.%ก�P*kQR!I\%                  

MP).QR/*oX\%QQก M%ก" #"J(#R,-./KL","lmNก.OXUXHO%!WY#" N&.OW 'R"#$%-" ก (W3) 

 

ก���H���D % �����63�905:�� = (W2 L W1)/(W3 L W1) × 100 

 

     ก��1������63�905:�� (M1) 

 1.  Q+ก�P*kQRQ&U!(/"IK!,")U.Q+JI'Q]`-fU!( 105 QRa%/c&/cIKG "%"QKV%R".QK 1 W 'Ol!R     

M%ก" #"J(#R,-./KL","lmNก.OXUXHO%!WY#" N&.OW 'R"#$%-" ก (W1) 

 2.   ) กX(",GVก�P*kQRQ&U!(/"IK!-" ก*�P!%` 5 ก� ! m.%,W./H�Y'QRW 'RHO%!N!V"K$% 0.1     

!(&&(ก� !-�YQGURกOV%N&P,W.X("*�P!%` 10 ก� ! m.%,W./H�Y'QRW 'RHO%!N!V"K$%".QKกOV%"I#                    

N&.OW 'R"#$%-" กJI'N"V"Q"_QRX("N&Pก�P*kQR (W2) 

 3.   "$%X("T*Q+JI'Q]`-fU!( 105 QRa%/c&/cIKG "%"QKV%R".QK 3 W 'Rl!R m.%ก�P*kQR!I\%                  

MP).QR/*oX\%QQก M%ก" #"J(#R,-./KL","lmNก.OXUXHO%!WY#" N&.OW 'R"#$%-" ก (W3) 

        

   ก���H���D % �����63�905:�� = (W2 L W1)/(W3 L W1) × 100 

WHC =  M2 p M1 
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j%"I /�('!agกS%W #"*�Pm!M"mgR! jK!agกS%*sJI' 1-3 JI'l�R/�IK"+.%"-"QRก�PJ]V! W #"! jK!agกS%*sJI' 
4-6 l�R/�IK"-"QRd%RO(JK% M R-O XQ]J Kj%"I G$%/�LMก%�agกS%,"�PX +*�(tt%)�I,"G%_%O(W%/JH-
l"l&KIก%�^&()eYW G$%" ก/JHl"l&KIก%�/กS)� !-%O(JK%& K/JHl"l&KIG]�"%�I M R-O X"H��%WGI!% 
,"*sก%�agกS% 2549 N&PTX.� +J]"M%กG%_%O(W%/JHl"l&KIก%�^&()eYW/eY'Q/_.%agกS%)VQ,"�PX +
+ `u()agกS% G%_%O(W%/JHl"l&KIก%�^&()eYW G$%" กO(W%/JHl"l&KIก%�/กS)� !-%O(JK%& K/JHl"-
l&KIG]�"%�I /*0" Û.WVOKGQ"G%_%O(W%/JHl"l&KIก%� ^&()eYWN&P/*0" Û.WVOKO(M K,"lH�Rก%�Tvvw%
e& R"#$% Gm%"JI')(X)VQTX.GPXOก +.%"/&_JI' 2/8 -!UV 9 )$%+&J]VRle Q$%/fQ-"QRd%R M R-O XQ]J Kj%"I 
61110 
 ^&R%"O(M K : TX./G"Q+JHO%!/_.%�VO!,"ก%�*�PW]!Q%� ก_%eYWN-VRW%)(H� #RJI' 9 *�PM$%*s 
e.a. 2552 /�Y'QRก%�,W.e%�%HOQ)ก�P)].",-.e�(กNGXRQ%ก%�_QRl�Hก].RN-.R             
  

 

 

 

 


