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Abstract 

Twenty isolates of Colletotrichum capsici causing chilli anthracnose collected from 10 provinces were 
investigated in this study. Fungal diversity based on physiological and morphological studies were separated into 
7 groups. Pathogenicity test was examined on chilli fruit cv.  Bang Chang. Typically, anthracnose symptom was 
measured after 5 days inoculation period with 36. 84 y 63. 41%  disease severity.  Six different fungicides as 
common chemical used in farm was inspected to control anthracnose disease.  The result revealed that 
prochloraz, tebuconazole and difenoconazole at the recommended rate could inhibit mycelia of all isolates, 
completely.  Whilst azoxystrobin and carbendazim could inhibit few isolates.   Moreover, mancozeb could not 
obstruct whole isolates. Therefore, the fungal diversity is a factor contributing to the different chemical responses 
of fungi.  This may be caused by the chemical mutation because of single treatment with the same fungicide to 
control anthracnose disease in the field for a long time. 
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�ÎµÁ�ºÊ°¦µ Colletotrichum capsici ­µÁ®�»Ã¦�Â°�Â�¦�Ã�­¡¦·� �Îµ�ª� 20 Å°Ã�Á¨� �¹É�¦ª�¦ª¤�µ� 10 �´�®ª´� ¤µ

«¹�¬µ�ªµ¤®¨µ�®¨µ¥�µ��¸ª£µ¡�°�Á�ºÊ°¦µ °µ«́¥΅�¬�³�µ�­¦̧¦ª·�¥µÂ¨³­́��µ�ª·�¥µ Â�n�Á�ºÊ°¦µ°°�Á�}� 7 � »̈n¤ 
��­°��ªµ¤­µ¤µ¦�Ä��µ¦Á�·�Ã¦����¨¡¦·�¡´��»r�µ��oµ� ª´���µ�Â�¨�µ�°µ�µ¦Ã¦�Â°�Â�¦�Ã�­���¨¡¦·�Ä�ª́��¸É 5 
®΅��µ¦� ¼̈�Á�ºÊ° ¡�¡ºÊ��̧É�µ¦Á�·�Ã¦� Á�nµ�́� 36.84 y 63.41 % �µ��µ¦��­°��¦³­·��·£µ¡�°�­µ¦Á�¤̧ 6 ��·� �¹É�Á�}�
­µ¦Á�¤̧�¸ÉÄ�o�n°¥Ä�Â�¨�Á¡ºÉ°�ª��»¤Ã¦�Â°�Â�¦�Ã�­ �¨�µ¦��¨°�¡�ªnµ­µ¦Á�¤̧ prochloraz, tebuconazole Â¨³ 
difenoconazole �¸É°´�¦µÂ�³�Îµ­µ¤µ¦�¥́�¥́Ê��µ¦Á�¦·��°�Á­o�Ä¥Á�ºÊ°¦µÅ�o°¥nµ�¤̧�¦³­·��·£µ¡  Ä���³�¸É­µ¦Á�¤̧ 
azoxystrobin Â¨³ carbendazim ­µ¤µ¦��ª��»¤Á�ºÊ°¦µÅ�oÁ¡¸¥��µ�Å°Ã�Á¨� �°��µ��̧Ê¥́�¡�ªnµ­µ¦Á�¤̧ mancozeb Å¤n
­µ¤µ¦��ª��»¤Á�ºÊ°¦µ�»�Å°Ã�Á¨�Å�o �́��´Ê��ªµ¤®¨µ�®¨µ¥�µ��¸ª£µ¡�°�Á�ºÊ°¦µÁ�}��{��´¥�¸É­n��¨Ä®oÁ�ºÊ°¦µ¤¸�µ¦�°�­�°�
�n°­µ¦Á�¤̧�¸ÉÂ���nµ��́� �´Ê��¸Ê°µ�Á�·��µ��µ¦�¦³�»o��oª¥­µ¦Á�¤̧Ä®oÁ�·��¨µ¥¡́��»r �¸ÉÁ�·��µ��µ¦Ä�o­µ¦Á�¤̧��·�Á�·¤Ä��µ¦
�ª��»¤Ã¦�Â°�Â�¦�Ã�­Ä�Â�¨�Á�}�¦³¥³Áª¨µ�µ� 

: Ã¦�Â°�Â�¦�Ã�­ ­µ¦Á�¤̧�j°��́��Îµ�́�Á�ºÊ°¦µ �ªµ¤®¨µ�®¨µ¥�µ��̧ª£µ¡ 
 

 
Á�ºÊ°¦µ­µÁ®�»Ã¦�Â°�Â�¦�Ã�­�°�¡¦·�Ä��¦³Á�«Å�¥­µ¤µ¦��ÎµÂ��Ã�¥°µ«́¥΅�¬�³�µ�­́��µ�ª·�¥µ ¦nª¤�́�

�µ¦Ä�oÁ���·��µ�°�¼�¸ªÃ¤Á¨�»¨Å�o®¨µ�®¨µ¥��·� (species)  Â¨³®�¹É�Ä���·��¸É¤̧�µ¦�¦ª�¡�¤µ��¸É­»��º° Colletotrichum 
capsici (Imjit et al., 2013; Suwannarat et al., 2017) �¹É�Á�ºÊ°¦µ��·��́�� n̈µª­µ¤µ¦�Á�oµ�Îµ¨µ¥Â¨³­n��¨Ä®oÁ�·�Ã¦�Â°�
Â�¦�Ã�­�́�¡¦·�Å�o®¨µ¥­µ¥¡´��»r Á�n� ¡¦·�®¥ª� ¡¦·�Á® º̈°� ¡¦·��̧Ê¢jµ Á�}��o� Â�n­µ¤µ¦��n°Ã¦�Å�o�o°¥�́�¡¦·��¸Ê®�¼ (­¤«·¦·, 
2521) �µ�¦µ¥�µ��¨�µ¦ª·�´¥Â¨³¡´��µ�°��¦¤ª·�µ�µ¦Á�¬�¦ Ã�¥�µ¦�·¡¥r Â¨³��³ (2561) ¡�ªnµ¡ºÊ��¸É� ·̈�¡¦·��¸É­Îµ�́�
�°��¦³Á�«Å�¥¥́���¡��µ¦Â¡¦n¦³�µ��°�Á�ºÊ°¦µ Colletotrichum spp. Ã�¥Á�¡µ³ C. capsici �°��µ��̧ÊÄ�¦µ¥�µ��°�¦´�·
¥µ Â¨³ª¦µ�́��r Ä��e ¡.«. 2553 Å�o�Îµ�µ¦Á�È��́ª°¥nµ�Á�ºÊ°¦µ­µÁ®�» Ã¦�Â°�Â�¦�Ã�­�°�¡¦·�Ä��¦³Á�«Å�¥�µ�¡ºÊ��¸É� ¼̈�

                                                           
1 £µ�ª·�µÃ¦�¡º� ��³Á�¬�¦ �ÎµÂ¡�Â­� ¤®µª·�¥µ¨´¥Á�¬�¦«µ­�¦r ª·�¥µÁ���ÎµÂ¡�Â­� �. ��¦��¤ 73140 
1  Department of Plant Pathology, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University, Kamphaeng Saen Campus, Nakhon Pathom 73140 
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¡¦·� 15 �´�®ª´� 32 °ÎµÁ£° 44 Â® n̈�� ¼̈� Å�o�́ª°¥nµ��́Ê�®¤� 389 Å°Ã�Á¨� �ÎµÂ��Á�ºÊ°¦µ�µ�΅�¬�³�µ�­́��µ�ª·�¥µ
Á�ºÊ°��o� ¡�Á�ºÊ°¦µ C. capsici ¤µ��¹� 40.10% Ä�Â�n¨³¡ºÊ��¸É�°��¦³Á�« °¸��´Ê�¥́�­µ¤µ¦�¡�Á�ºÊ°¦µ�¸ÊÅ�oÄ�¡ºÊ��¸É� ¼̈��¸É¤̧
¦³�́��ªµ¤­¼��µ��ÊÎµ�³Á¨�´Ê�Â�n 4 - 380 m 

�ªµ¤®¨µ�®¨µ¥�µ��¸ª£µ¡�°�Á�ºÊ°¦µÄ�­�»¨ Colletotrichum �¸É�n°��oµ�­¼� (Cannon et al., 2012) Â¨³�ªµ¤Â�¦�¦ª�
�°�Á�ºÊ°¦µ�¸ÉÁ�È¥¤µ�µ�¡ºÊ��¸É�¸É¤̧�ªµ¤Â���nµ��µ�­£µ¡£¼¤·«µ­�¦r °µ�­n��¨Ä®oÁ�ºÊ°¦µ Colletotrichum ¤̧�ªµ¤­µ¤µ¦�Ä��µ¦°¥¼n¦°�
Â���nµ��́� Â¨³°µ�¤̧�¨�n°�µ¦�ª��»¤�µ¦Á�¦·��°�Á�ºÊ°¦µÃ�¥�µ¦Ä�o­µ¦Á�¤̧Å�o (Srideepthi et al., 2017) �µ�ª·�´¥�¸Ê �¹�Å�o�́�Á º̈°�
�́ªÂ��Á�ºÊ°¦µ C. capsici ­µÁ®�»Ã¦�Â°�Â�¦�Ã�­¡¦·��µ�¡ºÊ��¸ÉÄ�Â�n¨³£¼¤·£µ��°��¦³Á�«Å�¥ ¤µ��­°��µ¦�°�­�°��n°
­µ¦Á�¤̧ azoxystrobin, carbendazim Â¨³ difenoconazole �¹É�Á�}�­µ¦Á�¤¸�¸ÉÂ�³�ÎµÁ�¬�¦�¦Á¡ºÉ°Ä�oÄ��µ¦�ª��»¤Á�ºÊ°¦µÃ¦�Â°�
Â�¦�Ã�­¤µ¥µª�µ� �Îµ¤µ«¹�¬µÄ�¦³�́�®o°���·�´�·�µ¦Á¡ºÉ°�¼�µ¦�°�­�°��n°­µ¦Á�¤̧�j°��́��Îµ�́�Á�ºÊ°¦µ�°�Á�ºÊ°¦µ C. capsici �¸É
¤̧�ªµ¤®¨µ�®¨µ¥�µ��̧ª£µ¡ �¹É��³�ÎµÄ®o¤̧�o°¤¼¨Ä��µ¦�´��µ¦Ã¦�Â°�Â�¦�Ã�­�°�¡¦·�Å�o°¥nµ�¤̧�¦³­·��·£µ¡¤µ��¹Ê� 
 

 
1.  

�ÎµÁ�ºÊ°¦µ C. capsici ­µÁ®�»Ã¦�Â°�Â�¦�Ã�­�°�¡¦·��Îµ�ª� 20 Å°Ã�Á¨� �µ� 9 �´�®ª´��°��¦³Á�«Å�¥ Å�o¦́�
�ªµ¤°�»Á�¦µ³®r�µ�®o°���·�´�·�µ¦Á�ºÊ°¦µ £µ�ª·�µÃ¦�¡º� ��³Á�¬�¦ �ÎµÂ¡�Â­� �Îµ¤µÁ¨̧Ê¥���°µ®µ¦Á¨̧Ê¥�Á�ºÊ° potato 
dextrose agar (PDA) �n¤Ä�oÂ­� near UV ­΅�¤º� 12 �´ÉªÃ¤� °»�®£¼¤· 25°C �µ� 5 ª´� ¦³�»�ªµ¤®¨µ�®¨µ¥�µ��̧ª£µ¡
Ã�¥°µ«́¥�o°¤¼¨�°�΅�¬�³Ã�Ã¨�̧ �µ¦Á�¦·��°�Á­o�Ä¥��°µ®µ¦Á¨̧Ê¥�Á�ºÊ° Â¨³�µ¦�°�­�°��n°Â®¨n��µ¦r�°�Â�n¨³��·� 
(glucose, sucrose, cellulose) �µ��́Ê��Îµ�o°¤¼¨�¸ÉÅ�o¤µ­¦oµ�Â���́�ª·Á�¦µ³®r�ªµ¤­́¤¡´��rÄ�¦¼�Â���°� binary data (1= 
present; 0= absent) �Îµ�µ¦ª·Á�¦µ³®rÃ�¥Ä�oÃ�¦Â�¦¤ DARWin version 6.0.21 �oª¥ DICE (Dice similarity coefficient) 
Â¨³�́�� »̈n¤�ªµ¤®¨µ�®¨µ¥�oª¥ª·�¸ UPGMA (Unweighted pair-group method with averages) �¸É�nµ bootstrap 1,000 �ÊÎµ 
2.  

��­°��ªµ¤­µ¤µ¦�Ä��µ¦�n°Ã¦��°�Á�ºÊ°¦µ�´Ê� 20 Å°Ã�Á¨� Ã�¥Ä�o­�°¦rÂ�ª�¨°¥ (spore suspension) �ªµ¤
Á�o¤�o� 106 spore/ml �¦·¤µ�¦ 50 μl ®¥�¨����¨¡¦·�¡´��»r�µ��oµ��¸É�nµ��µ¦�nµÁ�ºÊ°¡ºÊ��·ª�oª¥ 1.2% sodium hypochlorite 
�µ��´Ê��n¤Ä�� n̈°��n¤�ºÊ��µ� 8 �´ÉªÃ¤� �Îµ¤µªµ�ÅªoÄ�­£µ¡°»�®£¼¤·®o°� �¦ª�­°��µ¦Á�·�Ã¦�Â¨³ª́���µ�Â�¨�»�ª´� ��
�¦� 5 ª´� ªµ�Â���µ¦��¨°�Â�� Completely Randomized Design (CRD) Â�n¨³�¦¦¤ª·�¸¤̧ 5 �ÊÎµ 
3.  

Á º̈°��́ªÂ���°�Á�ºÊ°¦µ C. capsici �µ��µ¦Â�n�� »̈n¤Ä��µ¦��¨°��¸É 1   �Îµ�ª� 1 Å°Ã�Á¨�/group �Îµ¤µÁ¨̧Ê¥���
°µ®µ¦Á¨̧Ê¥�Á�ºÊ° PDA °µ¥» 5 ª´� �µ��´Ê�Ä�o cork borer ��µ�Á­o��nµ�«¼�¥r�¨µ� 6 mm Á�µ³�¦·Áª��°�Ã�Ã¨�¸¥oµ¥¨�°µ®µ¦
Á¨̧Ê¥�Á�ºÊ° PDA �¸É�­¤­µ¦Á�¤̧ 6 ��·� Å�oÂ�n azoxystrobin, carbendazim, difenoconazole, mancozeb, prochloraz Â¨³ 
tebuconazole �ªµ¤Á�o¤�o��µ¤°´�¦µÂ�³�Îµ�°�Â�n¨³­µ¦Á�¤̧ �µ��́Ê��ÎµÅ��n¤Ä�oÂ­� near UV ­΅�¤º� 12 �´ÉªÃ¤� °»�®£¼¤· 
25°C ª´��µ¦Á�¦·��°�Á­o�Ä¥Á�ºÊ°¦µ�»�ª´� ���¦� 5 ª´� ªµ�Â���µ¦��¨°�Â�� CRD Â�n¨³�¦¦¤ª·�¸¤̧ 5 �ÊÎµ �Îµ�ª�®µ�nµ 

 %inhibition = (control y treatment/control) x 100  
 

 
1.  

Á�ºÊ°¦µ C. capsici �Îµ�ª� 20 Å°Ã�Á¨� (Figure 1) Á�¦·�Å�o¦ª�Á¦Èª��°µ®µ¦Á¨̧Ê¥�Á�ºÊ° ­¦oµ�Á­o�Ä¥­̧�µª �¹�Á�µ Á�¦·�
¢¼�µ��·ª®�oµ°µ®µ¦ ¡��µ¦­¦oµ�� »̈n¤­�°¦r (spore mass) �o°��́�Á�}�ª�­̧�¦̧¤ �¹�­̧­o¤Â�¨¤n°� ��µ�Ã�Ã¨�̧�¸É¤̧°µ¥» 5 ª´� ¤̧
�nµ 3.30 y 5.00 cm �µ��µ¦�¦ª�­°�Ä�o� ö°��»¨�¦¦«�r �¸É�Îµ΅��¥µ¥ 40X ¡�­�°¦rÄ­Å¤n¤̧­̧ (hyaline) ¤̧ 1 Á�¨ r̈ ¦¼�¦nµ�
� öµ¥Á­̧Ê¥ªª�¡¦³�́��¦r (falcate) ��µ��¦³¤µ� 2.89 - 3.41 (3.20) x 16.74 - 24.86 (21.25) m (Figure 1) ­¦oµ� setae ­̧
�ÊÎµ�µ¨­ªnµ� ¦¼�¦nµ�Á¦̧¥ª¥µª �¨µ¥Â®¨¤ 2 - 3 Á�¨ r̈ ��µ��¦³¤µ� 3.07 - 7.13 (6.34) x 23.59 - 486.03 (139.93) m 
(Figure 1) �¦ª�­°��ªµ¤®¨µ�®¨µ¥�µ��¸ª£µ¡Ã�¥�µ¦­¦oµ�Â���́��ªµ¤­́¤¡´��r�oª¥ª·�¸ UPGMA ­µ¤µ¦�¦³�»Â¨³
�ÎµÂ��Á�ºÊ°¦µ C. capsici �Îµ�ª� 20 Å°Ã�Á¨� Å�o°°�Á�}� 7 � »̈n¤ (group 1 y group 7) Ä�¦¼�Â���°� binary data ¤µ
ª·Á�¦µ³®rÂ¨³­¦oµ�Á�}� neighbor-joining phylogenetic tree (r = 0.9952) (Figure 2) 
2.  

�ªµ¤­µ¤µ¦�Ä��µ¦Á�·�Ã¦�Â°�Â�¦�Ã�­�´��¨¡¦·�¡´��»r�µ��oµ��°�Á�ºÊ°¦µ�´Ê� 20 Å°Ã�Á¨� ¡�ªnµ®΅��µ¦�n¤Á�ºÊ°
Á�}�¦³¥³Áª¨µ 3 ª´� �¨¡¦·�Â­��°µ�µ¦�°�Ã¦�Â°�Â�¦�Ã�­ Ã�¥¤̧Â�¨�»�¥»��́ª ¡��µ¦­¦oµ�� »̈n¤­�°¦r­̧�¦̧¤�¹�­o¤�¦·Áª�
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Â�¨ Â¨³Á¤ºÉ°�¦� 5 ª´� ¡�ªnµÂ�¨¥»��́ª¤̧�µ¦­¦oµ��»�­̧�Îµ Á�¦·��o°��́�Á�}�ª��́�Á�� Ã�¥¡�ªnµÁ�ºÊ°¦µÅ°Ã�Á¨� CM049 �µ�
�´�®ª´�Á�̧¥�Ä®¤n ¤̧�ªµ¤­µ¤µ¦�Ä��µ¦�ÎµÄ®oÁ�·�Ã¦�­¼��¹É�¤̧¡ºÊ��¸É�µ¦Á�·�Ã¦�Á�nµ�́� 63.41% Ä���³�¸ÉÅ°Ã�Á¨� NRS037 �µ�
�´�®ª´���¦¦µ�­̧¤µ ¤̧�ªµ¤­µ¤µ¦�Ä��µ¦�ÎµÄ®oÁ�·�Ã¦��o°¥�¸É­»� ¤̧¡ºÊ��¸ÉÁ�nµ�́� 36.84% (Figure 1) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.  
¡�ªnµ�́ªÂ��Á�ºÊ°¦µÂ�n¨³� »̈n¤¤̧�µ¦�°�­�°��n°­µ¦Á�¤¸ mancozeb Ä��·«�µ�Á�̧¥ª�́� Ã�¥�¸É­µ¦Á�¤̧��·��¸ÊÅ¤n

­µ¤µ¦�¥́�¥́Ê��µ¦Á�¦·��°�Á­o�Ä¥Á�ºÊ°¦µ C. capsici �´Ê� 7 � »̈n¤ Å�o  Ä���³�¸É­µ¦Á�¤̧ prochloraz Â¨³ tebuconazole 
­µ¤µ¦�¥́�¥́Ê��µ¦Á�¦·��°�Á�ºÊ°¦µ�´Ê� 7 � »̈n¤ Å�o�̧ Á�·� 50%  ­nª�­µ¦Á�¤̧ azoxystrobin �´Ê� ¡��µ¦¥́�¥́Ê�Á�ºÊ°¦µ�´Ê� 7 � »̈n¤Å�o
Â���nµ��́� Ã�¥�ª��»¤Á�ºÊ°¦µ C. capsici Å°Ã�Á¨� PKK046 Â¨³ PKK059 Å�o�n°��oµ��ÉÎµ ¤̧�nµ�µ¦¥́�¥́Ê��µ¦Á�¦·��°�Á­o�Ä¥
Á�nµ�́� 25.18 Â¨³ 6.15% �µ¤ Î̈µ�́� 

  
Table 1  Percent inhibition of Colletotrichum capsici mycelial growth on poisoned food incubated under near UV 

with alternative darkness 12 hrs, 25°C at day5 of incubation period 

Groups 
Representative 

isolate 
Percent of inhibition (%) 1/ 

azoxystrobin carbendazim difenoconazole mancozeb prochloraz tebuconazole 
1 KCB016 87.45 -4.60 83.89 -4.60 87.45 87.45 
2 NST025 83.33 69.40 -49.25 -24.38 85.07 85.07 
3 UBR101 73.00 87.04 87.04 -5.18 87.04 87.04 
4 NKP090 85.29 73.53 85.29 -0.49 85.29 85.29 
5 PKK046 25.18 -19.90 85.61 -19.90 71.22 67.63 
6 PKK059 6.15 -18.20 85.82 -18.20 85.82 51.06 
7 SSK037 59.76 76.63 76.63 -20.48 65.06 85.54 

1/ Column values followed by the same letter are not significantly different (P=0.05) 
 

�°��µ��¸Ê¥́�¡�ªnµ­µ¦Á�¤̧ difenoconazole �´Ê� �ª��»¤Á�ºÊ°¦µ 6 � »̈n¤ Å�o�́Ê�Â�n 76.63-87.04% Â�nÅ¤n­µ¤µ¦�
�ª��»¤Á�ºÊ°¦µ NST025 Å�o Ã�¥¡�ªnµ¥́�¤̧�µ¦Á�¦·�Å�o�̧Á¤ºÉ°Á�¦̧¥�Á�¸¥��́��µ¦��¨°��ª��»¤ �nµ�µ¦¥́�¥́Ê��µ¦Á�¦·��°�Á­o�
Ä¥ Á�nµ�́� -49.25% ­Îµ®¦́�­µ¦Á�¤̧ carbendazim �´Ê� ¡�ªnµ­µ¤µ¦�¥́�¥́Ê��µ¦Á�¦·��°�Á­o�Ä¥Á�ºÊ°¦µ � »̈n¤ 2, 3, 4 Â¨³ 7 Å�o 
69.40, 87.04, 73.53 Â¨³ 76.63% �µ¤ Î̈µ�́� Â�nÅ¤n­µ¤µ¦��ª��»¤Á­o�Ä¥Á�ºÊ°¦µ� »̈n¤ 1, 5 Â¨³ 6 �¹É�¤̧�µ¦¥´�¥́Ê��·�Á�}�        
-4.60, -19.90 Â¨³ -18.20% �µ¤ Î̈µ�́� (Table 1)  

Figure 1 Colony of Colletotrichum capsici on PDA after 5 
days of incubation period, morphological characters 
under compound microscope at 40X magnification and 
pathogenicity assay on chilli fruits cv. Bang Chang. 

Figure 2 Neighbor-joining tree produced by using 
binary data of morphology, physiology and carbon 
source responding, then 20 isolates of Colletotrichum 
capsici  were separated into 7 groups. 
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®µ�Á�¦̧¥�Á�¸¥��µ¦�°�­�°��°�Á�ºÊ°¦µ C. capsici �µ�¡ºÊ��¸É�nµ�Ç �n°­µ¦Á�¤̧ 6 ��·� ¡�ªnµ­µ¤µ¦�Â�n�Á�ºÊ°¦µ
°°�Á�}� 3 � »̈n¤ Å�oÂ�n � »̈n¤�¸É 1 Å°Ã�Á¨� KCB016, PKK046 Â¨³ PKK059 �¹É�Â¥�Á�ºÊ°¤µ�µ�¡ºÊ��¸ÉÄ��́�®ª´��µ����»¦̧Â¨³ 
�¦³�ª��̧¦̧�´��r  �µ¤ Î̈µ�́� ¡ºÊ��¸É¤̧�ªµ¤­¼��µ�¦³�́��ÊÎµ�³Á¨ 10-30 Á¤�¦ ¤̧�µ¦�°�­�°��n°­µ¦Á�¤̧��·�Á�̧¥ª�́�Á�}�Å�
�·«�µ�Á�̧¥ª�́� Â�nÅ¤n�°�­�°��n°  carbendazim Â¨³ mancozeb ­Îµ®¦́�Å°Ã�Á¨� PKK046 Â¨³ PKK059 �¹É�Â¥�Å�o�µ�
�́ª°¥nµ�Ã¦�Â°�Â�¦�Ã�­¡¦·�Ä�¡ºÊ��¸É�´�®ª´��¦³�ª��̧¦̧�´��r �°�­�°��n°­µ¦Á�¤̧ azoxystrobin Å�oÁ¡¸¥�Á¨È��o°¥ � »̈n¤�¸É 2 
Å°Ã�Á¨� NST025 �´Ê� Â¥�¤µ�µ�¡ºÊ��̧É¤̧�ªµ¤­¼��µ�¦³�´��ÊÎµ�³Á¨ 35 Á¤�¦ Â���nµ��µ�Á�ºÊ°¦µ�´Ê� 6 � »̈n¤ Ã�¥¡�ªnµÅ¤n
�°�­�°��n°­µ¦Á�¤̧ difenoconazole Â¨³ mancozeb Â¨³� »̈n¤�¸É 3 Å°Ã�Á¨� UBR101  NKP090 Â¨³ SSK037 �¸ÉÂ¥�Á�ºÊ°
�µ�¡ºÊ��¸É�´�®ª´�°»�¨¦µ��µ�¸ ��¦��¤ Â¨³«¦̧­³Á�¬ �µ¤ Î̈µ�́� ¡ºÊ��¸É¤̧�ªµ¤­¼��µ�¦³�´��ÊÎµ�³Á¨ 68 -123 Á¤�¦ ¡�ªnµÅ¤n
�°�­�°��n°­µ¦Á�¤̧ mancozeb Á¡¸¥�­µ¦Á�̧¥ª  
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