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ABSTRACT 
 

Chatchanok Rianyingwattanakul 2021:�Evaluation of cassava mosaic disease in cassava 
using greenhouse grafting tools.��%DFKHORUuV�VSHFLDO�SUREOHP�LQ�Agricultural Science, 
Department of Agronomy.  Special problem advisor: Associate Professor Chalermpol 
Phumichai, Ph.D. 28 pages. 

 
 

Cassava Mosaic Disease (CMD) was found for the first time in Southeast Asia in 
Ratanakiri Province Cambodia in 2015 and spread to Thailand in 2018. The disease is caused by 
Sri Lankan cassava mosaic virus (SLCMV), resulting in a reduction of 80-100% in cassava yields. 
The severity of the disease depends on the species of cassava Viruses and cultivar of cassava The 
objective of this experiment was to test the severity of cassava mosaic disease in commercial 
cassava cultivars and cassava hybrids total of 13 cultivars. In the greenhouse using a grafting tool, 
CRD (Completely randomized design) trials were rated disease severity on a scale of 1-5 of 8 weeks 
after inoculation according to the IITA (1975) method. Calculating the average severity score, 
disease incidence, and disease index showed that cassava cultivars C33 47-27 and TK4 have the 
least symptoms. The disease index was 20 percent, at level 1 (Highly resistant), the percentage of 
disease incidence was 50 percent, and the average severity score was 1.57, 2.12, and 2.00 
respectively, with the C33 being significantly less virulent. The results of this experiment can be 
used as information in cultivar selection to improve cassava cultivars resistant to cassava mosaic 
disease in the future. 
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¨�́¬�³�ªµ¤�oµ��µ��n°Ã¦��¹���­°�¦³��́�ªµ¤¦»�Â¦��°�Ã¦�Ä�¡�́�»r¤�́­Îµ�³®¨�́�̧É�o°��µ¦

Á¡ºÉ°Á�È ��o°¤¼¨�¦³�°��µ¦��́Á º̈°�¡�́�»r¤�́­Îµ�³®¨�́�Ã�¥Ä��µ¦��¨°��̧Ê Ä�o¤�́­Îµ�³®¨�́¡�́�»r

�oµ��µ��¡�́�»r�µ¦�oµÂ¨³­µ¥¡�́�»r ¼̈��­¤�´Ê�®¤��13�¡�́�»r�­µ¥¡�́�»r�Å�oÂ�n�¡�́�»r�TME3 C33 KU�� 
CMR43-08-89�¦³¥°�11�¦³¥°�9�­µ¥¡�́�»r�11-97�11-130�14-3�47-27�69-42�TK4 Â¨³�TK6 
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ª�́�»�¦³­��r 
 

Á¡ºÉ°��­°��ªµ¤�oµ��µ��°�¤�́­Îµ�³®¨�́�n°Ã¦�Ä��nµ�¤�́­Îµ�³®¨�́Ä�¤�́­Îµ�³®¨�́

¡�́�»r�µ¦�oµÂ¨³¡�́�»r ¼̈��­¤ 
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��µ¦�¦ª�Á°�­µ¦ 
 
�¦³ª´�·¤´�­Îµ�³®¨�́Â¨³�µ¦�¦³�µ¥¡�́�»r 
 ¤�́­Îµ�³®¨�́�(Manihot esculenta Crantz)�°¥¼nÄ��¦³�¼¨�Euphorbiaceae �¦³�¼¨Á�̧¥ª��́
¥µ�¡µ¦µ�¨³®»n�Â¨³­�¼n� Îµ�¤̧�´Ê�®¤��¦³¤µ��ş,200���·��¤̧�·É��ÎµÁ�·�Â���̧É »̈n¤Á��¦o°���¦³Á�«
�ª́Á�¤µ¨µÂ¨³Á¤È��·Ã��¤�́­Îµ�³®¨�́Â¡¦n�¦³�µ¥�µ�°Á¤¦·�µÄ�oÅ�­¼nÂ���ª¸�Â°¢¦·�µ�Á�È �¡º�

Á¤º°�¦o°��� ¼̈�Å�o�̧Ä��¦³Á�«�̧É°¥¼n¦³®ªnµ�Á­o�¨³�·�¼��30�°�«µÁ®�º°Â¨³�30�°�«µÄ�o��̧É¤̧�¦·¤µ�
 �¤µ��ªnµ�500�¤·¨ ·̈Á¤�¦�n°�̧Â¨³¤̧°»�®£¼¤·Á�¨̧É¥¤µ��ªnµ�20�°�«µÁ�¨Á�̧¥­�Â�n¤̧�µ�¡�́�»r�̧É�¹Ê�Å�o
Ä��¦³Á�«�¹É�¦o°��¤�́­Îµ�³®¨�́Â¡¦n Á�oµ­¼ o�¦³Á�«Å�¥Ã�¥�¼��ÎµÁ�oµ�µ��¦³Á�«¤µÁ¨Á�̧¥¤µ� ¼̈�

�µ�Ä�o�¤�́­Îµ�³®¨�́Á�È �¡º�°µ®µ¦�̧É­Îµ��́Á�È �°�́��́�5��°�Ã¨��¦°��µ��oµª­µ¨̧��oµªÃ¡���oµª�
Â¨³¤�́ ¦́É��Á�È �¡º�°µ®µ¦�̧É­Îµ��́�°��¦³Á�«Ä�Á��¦o°�Ã�¥Á�¡µ³�¦³Á�«�nµ�ÇÄ��ª¸�Â°¢¦·�µ�

Â¨³�ª¸�°Á¤¦·�µÄ�o�Ä�Á°Á�̧¥�¦³Á�«°·�Ã��̧Á�̧¥Â¨³°·�Á�̧¥¤̧�µ¦�¦·Ã£�¤�́­Îµ�³®¨�́Á�È ��Îµ�ª�

¤µ� 
 
¨�́¬�³�µ�¡§�¬«µ­�¦r  
 ¤�́­Îµ�³®¨�́�Á�È�¡º�®ª́��·�®�¹É���¦³�°��oª¥­nª��nµ�Ç���́�̧Ê  
 1��¦µ� 
 ¤�́­Îµ�³®¨�́�¤̧¦µ��2���·���º°�¦µ��¦·�Á�È �Â��¦µ� °¥�(adventitious root system) Á�È �
¦µ��̧É�°��µ��n°�¡�́�»r�Â¨³�³¡�́�µÅ�Á�È �¦µ�­³­¤°µ®µ¦£µ¥Ä��30-60�ª�́®¦º°�̧ÉÁ¦̧¥���́
�´ÉªÅ�ªnµ�®ª́�(tuber) �º°­nª��̧É�¥µ¥Ä®�n�¡°�°°�Á�ºÉ°��µ�¤¦�µ¦­³­¤°µ®µ¦�̧ÉÁ�È��µ¦rÃ�Å±Á�¦��
¦µ�®ª́�³Å¤n�¼��ÎÊµÂ¨³�µ�»°µ®µ¦��Îµ¤µÄ�o�¥µ¥¡�́�»rÅ¤nÅ�o��Îµ�ª�®ª́�¹Ê�°¥¼n��́®¨µ¥�́��¥́�Å�oÂ�n 

1��¡�́�»r 
2���¦·¤µ��µ�»°µ®µ¦ 
3��¦³¥³Áª¨µÄ��µ¦­´�Á�¦µ³®rÂ­��ª�́¥µª�ÎµÄ®o�µ¦¨�®´ª�oµ¨���Îµ�ª�¦µ�®´ª
¨�¨� 
4��°»�®£¼¤·��µ¦¨�®ª́�oµ¨�Á¤ºÉ°°»�®£¼¤·­¼�Ä��°��¨µ��º� 

 2��¨Îµ�o� 
 ¤�́­Îµ�³®¨�́Á�È �Å¤oÁ�ºÊ°Â�È��¨Îµ�o��´Ê��¦��­̧�°�¨Îµ�o�Â���nµ���́Å��µ¤¡�́�»r��ªµ¤­¼�

�°��o��ř�ŝ�Á¤�¦��¹Ê���́¡�́�»r�Ã�¥¡�́�»rÅ¤nÂ���·É��(unbranched) �o��³­¼��­nª�¡�́�»r�̧ÉÂ���·É��o��³
­¼��o°¥�ªnµ��µ¦Â���·É��°�¤�́­Îµ�³®¨�́Â��°°�Á�È ��2��·É��(dichotomous branching) ®¦º°�3��·É��
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(trichotomous branching) ��¨Îµ�o�®¦º°�·É��³Á®È�¦°¥® »̈�¦nª��°��oµ�Ä�Á¦̧¥�ªnµ�¦°¥Â�¨Ä��(leaf 
scar) �oµ���Á®�º°¦°¥Â�¨�³¤̧�µ�(bud) �¹É��³�°�Á�È��o�Ä®¤nÁ¤ºÉ°�Îµ�n°�¡�́�»rÅ�� ¼̈� 

3��Ä� 
 Á�È �Â��Ä�Á�̧É¥ª�(simple leaf)��µ¦Á�·��°�Ä��³®¤»�¦°�¨Îµ�o��(spiral) ¤̧�µ¦��́Á¦̧¥��ª́�
(phyllotaxy)��n°��oµ�Â�n�°��º°�2/5��oµ�Ä��(petiole) ) �n°¦³®ªnµ�¨Îµ�o�®¦º°�·É���́�ª́Â�n�Ä���oµ�
Ä�°µ�¤̧­̧Á�̧¥ª®¦º°­̧Â����ª́Ä�®¦º°Â�n�Ä���lamina) �³ÁªoµÁ�È �®¥�́ ¹̈�Á�È �Â����palmately lobe) 
�Îµ�ª�®¥�́¤̧�´Ê�Â�n 3-9 ®¥�́��̧ÉÃ���oµ�Ä��·���́¨Îµ�o�¤̧®¼Ä���stipule) 

4. �n°�°�Â¨³�°� 
 ¤̧�n°�°�Á�È �Â��Â¥�Â����(panicle) �º°¤̧�°��ª́�¼ oÂ¨³�°��ª́Á¤̧¥°¥¼n���n°�°�Á�̧¥ª��́�
�monoecious plant) Â�nÂ¥���́°¥¼n��¨³�°�Ä��n°Á�̧¥ª��́��n°�°��³Á�·��¦��¨µ¥¥°��°�¨Îµ�o�
®¦º°�·É��®¦º°°µ�Á�·��¦�¦°¥�n°�̧ÉÁ�·��µ¦Â���·É���°��ª́�¼ o��staminate flower) ¤�́Á�·��¦· Áª�­nª�
�¨µ¥®¦º°¥°��°��n°�°��¤̧�oµ��°���pedicel) �¨̧�¦°��°��®¦º°�¨̧�Á¨̧Ê¥���sepal) 5��¨̧��Â�nÅ¤n¤̧
�¨̧��°���petal) £µ¥Ä��°�¤̧Á�­¦�ª́�¼ o��stamen) 10�°�́�Â�n�Á�È��2�ª�Ç�¨³�5�°�́�Á�­¦�ª́�¼ oª�Ä�¤̧
�oµ��¼Á�­¦�ª́�¼ o��filament) ­´Ê��ªnµª��°�Â¨³�°��ª́Á¤̧¥��pistillate flower) ¤̧��µ�Ä®�n�ªnµ�°��ª́
�¼ o�¤�́Á�·�°¥¼n�¦· Áª�­nª�Ã���°��n°�°��Å¤n¤̧�¨̧��°��Â�n¤̧�¨̧�¦°��°�®¦º°�¨̧�Á¨̧Ê ¥��5��¨̧��
Á�n�Á�̧¥ª��́�°��ª́�¼ o��¦��¨µ��³Á�È �Á�­¦�ª́Á¤̧¥��pistil) ¦́�Å�n��ovary) ¤̧�3�carpel £µ¥Ä�Â�n¨³�
carpel ¤̧Å�n��ovule) °¥¼n�1�Ä��Ä��n°�°�Á�̧¥ª��́ 
 5. �µ¦�¥µ¥¡�́�»r 
 �¥µ¥¡�́�»rÃ�¥Ä�o�n°�¡�́�»r�́�¨�Ä��·���º°�Ä�o­nª��°�¨Îµ�o��̧É¤̧°µ¥»�´Ê�Â�n�Ş�Á�º°� 
�¹Ê�Å���Îµ¤µ��́Á�È��n°�Ä®o¤̧��µ�¥µª�20-30�Á���·Á¤�¦��¤̧�µ�¦³¤µ��7-10��µ��Â¨oª�́�¨�Ä��·��
¤�́­Îµ�³®¨�́Å¤n�·¥¤� ¼̈��oª¥Á¤¨È�Á�ºÉ°��µ�¤�́­Îµ�³®¨�́Å¤n�n°¥�·�Á¤¨È��Â¨³Á�È�Á¤¨È�¨Îµ�µ��

Á¡¦µ³ ́�Â�n�³Â���ÎµÄ®oÁ¤¨È�¦nª� 
 
��·�Â¨³¨�́¬�³�¦³�Îµ¡�́�»r�°�¤́�­Îµ�³®¨�́ 
 ��·��°�¤�́­Îµ�³®¨�́�Â�n�°°�Á�È��2���·���º° 

1����·�®ªµ��Á�È�¤�́­Îµ�³®¨�́Ä�oÁ¡ºÉ°�µ¦�¦·Ã£��¤̧�¦·¤µ��¦�Å±Ã�¦Å�¥µ�·��ÎÉµÅ¤n¤̧¦­
�¤­µ¤µ¦�Ä�o®ª́­��Îµ°µ®µ¦Å�oÃ�¥�¦��Á�n��¡�́�»r®oµ�µ�̧�¡�́�»r¦³¥°��2�Á�È��o� 
2.���·��¤�Á�È �¤�́­Îµ�³®¨�́�̧É¤̧¦­�¤�Å¤nÁ®¤µ³­¤­Îµ®¦́��µ¦�¦·Ã£�®¦º°Ä�oÁ¨̧Ê ¥�­´�ªr
Ã�¥�¦��Á�ºÉ°��µ�¤̧�¦·¤µ��¦�Å±Ã�¦Å�¥µ�·�­¼��¤̧�ªµ¤Á�È �¡·¬�n°¦nµ��µ¥��o°��ÎµÅ�

Â�¦¦¼�Á�È�¤�́°�́Á¤È�®¦º°¤�́Á­o�Â¨oª�¹��ÎµÅ�Á¨̧Ê¥�­´�ªrÅ�o��¹É �Å�oÂ�n�¡�́�»r¦³¥°��1, ¦³¥°��
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2, ¦³¥°��5, ¦³¥°��60,¦³¥°��90�Â¨³Á�¬�¦«µ­�¦r�50�¤�́­Îµ�³®¨�́�̧É� ¼̈�Ä��¦³Á�«Å�¥

­nª�Ä®�nÁ�È ���·��¤�Á¡ºÉ°Ä�oÄ�°»�­µ®�¦¦¤Ã�¥¡�́�»r�̧É� ¼̈���́¤µ���º°¡�́�»r¡ºÊ�Á¤º°���¹É �

­´��·¬�µ�ªnµÁ�È �¡�́�»r�̧É¤̧�µ¦�ÎµÁ�oµ¤µ�µ��¦³Á�«¤µÁ¨Á�̧¥��n°¤µ�¦¤ª·�µ�µ¦Á�¬�¦Â¨³

¤®µª·�¥µ¨¥́Å�o¤̧�µ¦�¦́��¦»�¡�́�»rÂ¨³Â�³�ÎµÄ®oÁ�¬�¦�¦�ÎµÅ��¨¼��Îµ�ª��7�¡�́�»rÅ�oÂ�n�
¡�́�»r¦³¥°��1, ¡�́�»r¦³¥°��2, ¡�́�»r¦³¥°��5, ¡�́�»r¦³¥°��60, ¡�́�»r¦³¥°��90�Â¨³¡�́�»r
Á�¬�¦«µ­�¦r�50 

 
§�¼� ¼̈�¤́�­Îµ�³®¨�́ 
 ¤�́­Îµ�³®¨�́¤̧°µ¥»�µ¦Á�È�Á�̧É¥ª�8-12�Á�º°��­µ¤µ¦�� ¼̈�Å�o�¨°��̧Á¤ºÉ°�·�¤̧�ªµ¤�ºÊ�

Á¡¸¥�¡°�n°�µ¦�°��¤̧�ªµ¤Á­̧É¥��n°­£µ¡°µ�µ«�o°¥�ªnµ¡º�°ºÉ���oµÁ�¬�¦�¦�o°��µ¦Á�È�Á�̧É¥ª¤�́

­Îµ�³®¨�́�̧É°µ¥»�12�Á�º°���µ¦� ¼̈�Á¤ºÉ° �Â¦�¤µ�nª�Á�º°��»¤£µ¡�́�»r�Á¤¬µ¥��³Ä®o�¨� ·̈�Â�o�­¼� 
­Îµ®¦́��µ¦� ¼̈�Ä�§�¼ ��nª�Á�º°�¡§¬£µ�¤�¤·�»�µ¥���³Ä®o�¨� ·̈�®ª́­�­¼�­»���¨� ·̈�Â�o��µ�

�¨µ��Â¨³�µ¦� ¼̈�Ä��¨µ¥§�¼ ��nª�Á�º°��»¨µ�¤�¤�¦µ�¤�Á�°¦r Á�È��r�µ¦°¥¼n¦°��µ��¨µ��

�Îµ�ª�®´ª�o°¥Â�n¤̧��µ�Ä®�n��¨� ·̈�®´ª­��µ��¨µ��Â�n�¨� ·̈�Â�o�­¼ ���µ¦Á�È�Á�̧É¥ª¤´�

­Îµ�³®¨�́�̧É°µ¥»�18-24�Á�º°��¨� ·̈�Á¡·É¤�¹Ê�Á�º°�Á�nµ�ª́�µ��µ¦Á�È�Á�̧É¥ª�̧É�12�Á�º°�­µ¤µ¦�¨�
�o��»��µ¦� ·̈��µ��µ¦Á�¦̧¥¤�·���µ¦� ¼̈���µ¦�Îµ��́ª�́¡º��Â�n�ª¦¤̧�µ¦Ä­n�»q ¥Á¡·É¤Á�·¤ 
 
�ªµ¤­Îµ��́�°�¤´�­Îµ�³®¨�́Ä��¦³Á�«Å�¥ 
 ¤�́­Îµ�³®¨�́Á�È �¡º�Á«¦¬��·���·�®�¹É ��̧É­Îµ��́Ä��¦³Á�«Å�¥Á�ºÉ°��µ�Å�¥¤̧«�́¥£µ¡

�µ¦� ·̈�Ä��¦·¤µ�¤µ��Ä��̧�2560�­µ¤µ¦�� ·̈�¤�́­Îµ�³®¨�́¤µ�Á�È �°�́��́�3��°�Ã¨��¦°��µ�
�¦³Á�«Å��̧Á¦̧¥Â¨³�°�Ã��Ä��̧�2563�¤̧�µ¦� ¼̈�¤µ��̧É­»�Ä�£µ��³ª�́°°�Á�̧¥�Á®�º°�°��¦³Á�«

Å�¥�¦°�¨�¤µ�º°£µ��³ª�́°°��£µ��¨µ�Â¨³£µ�Á®�º°�°� n̈µ��¡ºÊ��̧É¦ª¤�52���́®ª�́��·�Á�È �Á�ºÊ°
�̧ÉÁ¡µ³� ¼̈�¦ª¤�´Ê��¦³Á�«�9,439,009�Å¦n �Á�ºÊ°�̧ÉÁ�È�Á�̧É¥ª�8,918,250�Å¦n ��¨� ·̈�¦ª¤�28,999,122���́ 
(­Îµ��́�µ�Á«¦¬��·��µ¦Á�¬�¦, 2564) �¨� ·̈��µ�¤�́­Îµ�³®¨�́­µ¤µ¦��ÎµÅ�Ä�oÄ�°»�­µ®�¦¦¤

Å�o®¨µ�®¨µ¥�Á�n��¤´�Á­o��¤´�°´�Á¤È��Â�o�¤´�­Îµ�³®¨´��·��Â¨³Ä�°»�­µ®�¦¦¤�nµ�Ç�Á�n��

°»�­µ®�¦¦¤°µ®µ¦�°µ®µ¦­´�ªr��¦³�µ¬�­·É ��°�Á�¤̧£�́�r�Â¨³¡¨�́�µ�Ã�¥�ªµ¤�o°��µ¦Ä�o

£µ¥Ä��¦³Á�«Ä�Â�n¨³�̧¤̧�¦³¤µ�¦o°¥¨³�25-30��°��¨� ·̈�¤�́­Îµ�³®¨�́�´Ê�®¤���̧ÉÁ® º̈°¦o°¥¨³�

70-75�Á�È ��µ¦­n�°°��Ã�¥­µ¤µ¦�­¦oµ�¦µ¥Å�oÄ®oÁ�¬�¦�¦¤µ�Á�È�°�́��́�4�¦°��µ�¥µ�¡µ¦µ�°o°¥�
Â¨³�oµª��´Ê��̧Ê ��¦³Á�«Å�¥¥�́Á�È ��¦³Á�«�1�Ä��5��°��¼ o� ·̈�¤�́­Îµ�³®¨�́�̧É­Îµ��́�°�Ã¨��Ä��̧�

2560��¦³Á�«Å�¥­n�°°��¤�́°�́Á¤È��¤�́Á­o��Â�o��·��Â�o�Â�¦¦¼��Â¨³� ·̈�£�́�r°ºÉ�Ç��ªnµ�94,000�
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¨oµ��µ��Ã�¥�¼ o�ºÊ°� ·̈�£�́�r¤�́­Îµ�³®¨�́­nª�Ä®�n�ÎµÅ�Ä�oÁ�È �ª�́�»�·�Ä�°»�­µ®�¦¦¤�n°Á�ºÉ°��

Á�n��°µ®µ¦�°µ®µ¦­´�ªr�¡¨�́�µ���Â���Á�¤̧£�́�r�Á�È ��o���­nª�­·��oµÁ�¬�¦�­Îµ��́�µ¦�oµ­·��oµ, 
2563) 
 
Ã¦�Ä��nµ�¤´�­Îµ�³®¨�́ 
 Ã¦�Ä��nµ�¤´�­Îµ�³®¨´���Cassava mosaic disease : CMD) Á�È �Ã¦��̧ÉÁ�·��µ�Á�ºÊ°Åª¦́­�
Cassava mosaic virus °¥¼nÄ�­�»¨  Begomovirus ª�«r�Geminiviridae �Brown et al., 2015��°�»£µ�
Åª¦́­¤̧��µ�Á¨È�Å¤n­µ¤µ¦�¤°�Á®È�Å�o�oª¥�µÁ� n̈µ�°�»£µ�Á�È�¦¼��¦��¨¤Á�µ³�ª́Á�È��¼n��geminate 
particle)�Á­o��nµ�«¼�¥r�¨µ��¦³¤µ��18-30��µÃ�Á¤�¦�°�»£µ�Åª¦́­�³Á¡·É¤�¦·¤µ�£µ¥Ä��o�¡º�
Â¨³Á� º̈É°��̧ÉÁ�oµ­¼n¦³���n°¨ÎµÁ¨̧¥��ÎÊµÂ¨³°µ®µ¦ ¤̧�̧Ã�¤Á�È�Â���̧Á°È�Á°­µ¥Á�̧É¥ª��ssDNA) �¨µ¥
��́�ª́��́Á�È�ª��¨¤��circular) �̧Ã�¤�°�Åª¦́­�¦³�°�Å��oª¥�̧Á°È�Á°�2�Ã¤Á¨�»¨��º°�DNA-A Â¨³�
DNA-B�³�o°�Ä�o�̧Á°È�Á° 2 Ã¤Á¨�»̈ �¹��³­µ¤µ¦��n°Ã¦�Å�o Åª¦́­�̧É�n°Ã¦�Ã¦�Ä��nµ�¤�́­Îµ�³®¨�́
¤̧�µ¦¦µ¥�µ��´Ê�®¤��11���·��Ã�¥¡��µ¦¦³�µ��¦́Ê �Â¦�Ä�Ã¨��̧É�ª¸�Â°¢¦·�µ�­µ¤µ¦�¦³�»��·�
�°�Åª¦́­Å�o�9���·��Å�oÂ�n �African cassava mosaic virus (ACMV), East African cassava mosaic 
virus (EACMV), East African cassava mosaic Malawi virus (EACMMV), South African cassava 
mosaic virus (SACMV), East African cassava mosaic Cameroon virus (EACMCV), East African 
cassava mosaic Zanzibar virus (EACMZV), East African cassava mosaic Kenya virus (EACMKV), 
Cassava mosaic Madagascar virus (CMMGV), African cassava mosaic Burkina Faso virus 
(ACMBFV) (Legg, 2015) Â¨³Ä��ª¸�Á°Á�̧¥¡�¦µ¥�µ��µ¦¦³�µ��°�Á�ºÊ°Åª¦́­�Ś���·��Å�oÂ�n�
Indian cassava mosaic virus (ICMV) ¦³�µ�Ä��¦³Á�«°·�Á�̧¥Â¨³   Sri Lankan cassava mosaic 
virus (SLCMV) ¦³�µ�Ä��¦³Á�««¦̧¨�́�µ�°·�Á�̧¥��̧��Áª¸¥��µ¤��¤́¡¼�µ�Å�¥���¦¤ª·�µ�µ¦Á�¬�¦
,ŚŝŞś��£µ¥Ä�£¼¤·£µ�Á°Á�̧¥�³ª�́°°�Á�̧¥�Ä�oÅ�o¡��µ¦¦³�µ��°�Åª¦́­��·��Sri Lankan cassava 
mosaic virus (SLCMV) ��¦́Ê �Â¦�Ä��̧�¡�«�2558��̧É��¦³Á�«�¤́¡¼�µ���́®ª�́¦́���̧¦̧��¹É �¤̧¦³¥³®nµ�
�µ��¦³Á�«Å�¥�¦³¤µ��700��·Ã¨Á¤�¦Â¨³¦³�µ�­¼n�°�Ä�o�°�­µ�µ¦�¦́�­´��¤�·¥¤Áª¸¥��µ¤�̧É
��́®ª�́Á��·��r�¤̧¦³¥³�µ�®nµ��µ��µ¥Â��Å�¥Á¡¸¥��30-40��·Ã¨Á¤�¦���¦¤­n�Á­¦·¤�µ¦Á�¬�¦, 
2561) Â¨³Ä��̧�¡�«�2561�¡��µ¦¦³�µ�Ä��¦³Á�«Å�¥Ä��7���́®ª�́�µ¥Â����º°���¦¦µ�­̧¤µ�
�»¦̧¦́¤¥r�«¦̧¬³Á�¬�­¦³Â�oª�­»¦·��¦r�°»�¨¦µ��µ�̧��¦µ�̧��»¦̧�¨�́¬�³°µ�µ¦�°�Ã¦�Ä��nµ�¤�́

­Îµ�³®¨�́­nª��°�¥°��̧ÉÁ�·�Ä®¤n®¦º°Ä��³Â­��°µ�µ¦�nµ�Á�̧¥ª°n°�®¦º°Á® º̈°�­¨�́Á�̧¥ªÁ�o¤�¤̧

��µ�Á¦̧¥ªÁ¨È��®�·��°�Â¨³Á­̧¥¦¼��¦��¥°�Â��Ä®¤nÂ­��°µ�µ¦�nµ�Á® º̈°���́Á���¨Îµ�o�ÁÁ�¦³Â�¦È��

Å¤nÁ�¦·�Á�·�Ã�®¦º°¤̧�µ¦Á�¦·�Á�·�Ã��o°¥��ÎµÄ®oÅ¤n¤̧�µ¦­¦oµ�®ª́¤�́­Îµ�³®¨�́�¨�́¬�³°µ�µ¦Â¨³
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�ªµ¤¦»�Â¦��°�Ã¦�Ä��nµ�¤�́­Îµ�³®¨�́�³�¹Ê�°¥¼n�´���·��°�Åª¦́­�­£µ¡Âª�¨o°¤�¡�́�»r¤�́

­Îµ�³®¨�́Â¨³ª·�̧�µ¦Â¡¦n¦³�µ��°�Ã¦��Ã�¥Ã¦���́� n̈µª­µ¤µ¦���ÎµÄ®o�¨� ·̈�¤�́­Îµ�³®¨�́

Á­̧¥®µ¥�¨�¨�Å�o¤µ��¹��80-100��(�¦¤ª·�µ�µ¦Á�¬�¦, 2561) Ä��̧�¡�«�2563�¤̧¦µ¥�µ��µ¦¦³�µ�
�°�Ã¦�Ä�¡ºÊ��̧É�´Ê�®¤��25���́®ª�́�Å�oÂ�n��µ����»¦̧��µ¯­·��»r��°�Â�n���³Á�·�Á�¦µ��¨�»¦̧��¥́�µ��
�¥́£¼¤·���¦¦µ�­̧¤µ���¦­ª¦¦�r��»¦̧¦́¤¥r��¦µ�̧��»¦̧�¤®µ­µ¦�µ¤�¤»��µ®µ¦�¦o°¥Á°È��¦³¥°��¨¡�»¦̧�

¨Îµ�µ��«¦̧­³Á�¬�­¦³Â�oª�­¦³�»¦̧�­»¡¦¦��»¦̧�­»¦·��¦r�° Îµ�µ�Á�¦·��°»�¥́�µ�̧�Â¨³�°»�¨¦µ��µ�̧�

(«¼�¥r�o°¤¼¨Á�¬�¦Â®n��µ�·, 2563) 

�  
£µ¡�̧É�1�¡ºÊ��̧É�25���́®ª�́�̧É¡��µ¦¦³�µ��°�Ã¦�Ä��nµ�¤�́­Îµ�³®¨�́Ä��̧�¡�«�ŚŝŞś 
�̧É¤µ�: https://www.nabc.go.th/disaster/baidang?language=en&fbclid=IwAR0u28FhDrptVlS91 
          xktKddWmy8gFEPHs7iVp_TYbTJV8bAR5Nq47qiG0bI 
�¹É �¤̧¡ºÊ��̧É� ¼̈�¤�́­Îµ�³®¨�́¦ª¤�4,912,866�Å¦n �¤̧¡ºÊ��̧É�̧ÉÅ�o¦́��¨�¦³���´Ê�®¤��352,095�Å¦n �¤̧
�¦·¤µ��¨� ·̈�¤�́­Îµ�³®¨�́Á­̧¥®µ¥�905,589 ��́�Â¨³¤̧¤¼¨�nµ�ªµ¤Á­̧¥®µ¥°¥¼n�̧É�1,712 ¨oµ��µ��
�Îµ�ª�Ã�¥«¼�¥r�o°¤¼¨Á�¬�¦Â®n��µ�·�(2563) 
 �µ¦Â¡¦n¦³�µ��°�Ã¦�Ä��nµ�¤�́­Îµ�³®¨�́Á�·�Å�o�µ��µ¦�Îµ�n°�¡�́�»r¤�́­Îµ�³®¨�́�̧É

Á�È �Ã¦�¤µ� ¼̈��ÎµÄ®o�o�¤�́­Îµ�³®¨�́�̧É�°�¤µÄ®¤nÁ�È �Ã¦��°�»£µ�Åª¦́­�³�·�Å���́�n°�¡�́�»r

Á�ºÉ°��µ�°�»£µ�Åª¦́­¤̧¨�́¬�³�µ¦Á�oµ�Îµ¨µ¥Á�È �Â��Â¡¦n�¦³�µ¥Å��´Éª¨Îµ�o���systemic)��ÎµÄ®o
¡�°µ�µ¦�·����·�´Ê��o��´Ê�Â�nÄ�°n°���Ä�Â�n�Â�nÅª¦́­Ä��nµ�¤�́­Îµ�³®¨�́Å¤n�nµ¥�°�Å��µ�

Á¤¨È���¦³�°���́Ä�Â�¨�� ¼̈�¤�́­Îµ�³®¨�́¤̧Â¤¨�®ª¸É�µª¥µ­¼���Bemisia tabaci) �¹É �Á�È �¡µ®³
�¼��·��ÎÊµÁ¨̧Ê¥��µ��o�¤�́­Îµ�³®¨�́�̧ÉÁ�È�Ã¦�Å�­¼n�o�¤�́­Îµ�³®¨�́���·�¹��ÎµÄ®o�o����·Á�È�Ã¦���³

¡�°µ�µ¦Ä��nµ�Á® º̈°��®�¨�¦¼�Á�·�Á�¡µ³�̧ÉÄ�¥°��ª��¦�̧ª·��°�Â¤¨�®ª¸É�µª�¦³¤µ��30-40�ª�́�
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¤̧�µ¦Á� º̈É°��̧ÉÅ�oÁ�¨̧É¥�7��·Ã¨Á¤�¦��¹Ê�°¥¼n��́°�́¦µÁ¦ÈªÂ¨³�·«�µ��°�¨¤���¦¤ª·�µ�µ¦Á�¬�¦, 2563��
Â¤¨�®ª¸É�µª¤̧¡º�°µ«¥́®¨µ¥��·��Á�n���¦³Á¡¦µ�Ã®¦³¡µ���́�̧ ¦́É��­³¦³Â®�n�Â¤�¨�́�¥¸É®¦nµ�¡º�

�¦³�¼̈ ¡¦·��Â¨³¡º��¦³�¼̈ Â����ÎµÄ®o�µ¦Â¡¦n¦³�µ�Å�Å�o°¥nµ��ªoµ��ªoµ� 
 
 ª�́ª·­µ�Â¨³��³�(2563) Å�o��¨°�Á�¦̧¥�Á�̧¥�°�́¦µ�µ¦�·�Ã¦�Ä��nµ�¤�́­Îµ�³®¨�́Ä�
¡�́�»rÁ�¬�¦«µ­�¦r�50�®oª¥���60�Â¨³�CMR43-08-89 �̧É� ¼̈��µ��n°�¡�́�»r­³°µ�Â¨³�n°�¡�́�»r

�°�Á�¬�¦�¦Ã�¥�µ¦­´�Á��°µ�µ¦�4 Á�º°�Â¨³�¦ª�­°�Á�ºÊ°�oª¥Á���·��PCR ¡�ªnµÂ�¨�� ¼̈��µ�

�n°�¡�́�»r¤̧­µÁ®�»�µ¦Á�·�Ã¦��µ��µ¦Ä�o�n°�¡�́�»rÂ¨³Â¤¨�®ª¸É�µªÄ���³�̧ÉÂ�¨�� ¼̈��µ��n°�

¡�́�»r­³°µ�¡�¨�́¬�³°µ�µ¦�̧ÉÁ�·��µ�Â¤¨�®ª¸É�µªÁ�nµ�´Ê��¦ª¤�´Ê�¤̧°�́¦µ�µ¦Á�·�Ã¦��ÎÉµ�ªnµ�Â¨³

Á�°¦rÁ�È��r°µ�µ¦Â ��ÎÉµ��̧ÊÄ®oÁ®È�ªnµ�µ¦Ä�o�n°�¡�́�»r­³°µ��nª¥¨�°�́¦µ�µ¦Á�·�Ã¦�Å�o 
 
 ¤µ�¦�µ¦�o°���́Â¨³�ª��»¤�µ¦¦³�µ��µ¤�ÎµÂ�³�Îµ�µ��¦¤ª·�µ�µ¦Á�¬�¦��2562��Ä�
�¦�̧Å¤n¡��µ¦¦³�µ��°�Ã¦�Ä��nµ�¤�́­Îµ�³®¨�́­µ¤µ¦��o°���́Å�o���́�̧Ê � 

1. ®oµ¤�ÎµÁ�oµÂ¨³­°�­n°��µ¦¨´�¨°��ÎµÁ�oµ�n°�¡�́�»r®¦º °­nª��¥µ¥¡�́�»r�°�¤´�

­Îµ�³®¨�́�µ��nµ��¦³Á�«�®µ�¡�Á®È��µ¦�ÎµÁ�oµ�o°�¦̧�Â�o�Á�oµ®�oµ�̧É­Îµ��́�µ�Á�¬�¦

°ÎµÁ£°�®¦º°­Îµ��́�µ�Á�¬�¦��́®ª�́Ä�¨o�oµ� 
2. Ä�o�n°�¡�́�»r�̧É�¦µ�Â® n̈��̧É¤µ�Ä�o�n°�¡�́�»r�µ�Â�¨��̧ÉÅ¤nÁ�¥Á�È�Ã¦�¤µ� ¼̈��®¦º°Ä�o

�n°�¡�́�»r�µ�Â® n̈�¡�́�»r�̧É¤̧�µ¦¦́�¦°� 
3. ®¨̧�Á¨̧É¥��µ¦� ¼̈�¡�́�»r�̧É°n°�Â°�n°Ã¦��Á�n� CMR43-08-89��ª¦Á º̈°�� ¼̈�¡�́�»r�̧É¤�́

Å¤n�n°¥¡��µ¦¦³�µ��Á�n��Á�¬�¦«µ­�¦r�50�®¦º°�¦³¥°��72 
4. ®¤´É�­Îµ¦ª�Â�¨�¤�́­Îµ�³®¨�́�°���Á°�°¥nµ�­¤ÎÉµÁ­¤°°¥nµ��o°¥�»��2�­´��µ®r 
5. �o°���́Â¨³�Îµ��́Â¤¨�®¦̧É�µª¥µ­¼�Ä�Â�¨�� ¼̈�¤�́­Îµ�³®¨�́Ã�¥¡n�­µ¦Á�¤̧���́�̧Ê  

°·¤·�µÃ�¨¡¦·��70� G °�́¦µ�12��¦́¤�n°�ÎÊµ�20� ·̈�¦�®¦º° 
Å�Ã��̧É¢¼Â¦��10� SL°�́¦µ�20�¤·¨ ·̈ ·̈�¦�n°�ÎÊµ�20� ·̈�¦�®¦º° 
Å�°³¤̧Ã�Â�¤�25� WG °�́¦µ�12��¦́¤�n°�ÎÊµ�20� ·̈�¦ 

6. ®µ�¡��o�¤�́­Îµ�³®¨�́Â­��°µ�µ¦Ä��nµ�Ä®o¦̧�Â�o�Á�oµ®�oµ�̧É­Îµ��́�µ�Á�¬�¦°ÎµÁ£°�

®¦º°­Îµ��́�µ�Á�¬�¦��́®ª�́Ä�¨o�oµ���́�̧ 
�¦�̧¡��µ¦¦³�µ��o°��ÎµÁ�·��µ¦���́�̧Ê  
1. Â�o�Á�oµ®�oµ�̧É­Îµ��́�µ�Á�¬�¦°ÎµÁ£°�®¦º°­Îµ��́�µ�Á�¬�¦��́®ª�́Ä�¨o�oµ���́�̧�Á¡ºÉ°

�¦ª�ª·�·��¥́ 
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2. ®µ�¡��o�¤�́­Îµ�³®¨�́�̧ÉÂ­��°µ�µ¦�°�Ã¦�Ä®o�ÎµÁ�·��µ¦���́�̧Ê  
2.1 �¦�̧�o�¤�́­Îµ�³®¨�́�o�Á¨È�¥�́Å¤n¨�®ª́ 

 Ä®o�°��o�¤�́­Îµ�³®¨�́�̧ÉÂ­��°µ�µ¦�°�Ã¦���́Á�È��n°��n°�Ä­n�»��Îµ�

�¦³­°��¤�́�µ��»�Ä®o­�·���ÎµÅ��µ�Â��Å¤n�o°¥�ªnµ�7�ª�́�®¦º°���ªnµ�o�¤�́
­Îµ�³®¨�́�³�µ¥ 

2.2 �¦�̧�o�¤�́­Îµ�³®¨�́¨�®ª́Â¨oª 
 Ä®o��́Á�¡µ³�o�¤�́­Îµ�³®¨�́���́Á�È ��n°�Ä­n�»��Îµ��¦³­°��¤�́�µ��»�

Ä®o­�·���ÎµÅ��µ�Â��Å¤n�o°¥�ªnµ�7�ª�́�®¦º°���ªnµ�o�¤�́­Îµ�³®¨�́�³�µ¥ 
2.3 �¦�̧�̧É¡��µ¦¦³�µ��°�Ã¦�Á�È�ª��ªoµ���ÎµÁ�È��o°��°��Îµ¨µ¥�´Ê�Â�¨� 

 Ä®o�°��o�¤�́­Îµ�³®¨�́�´Ê�®¤�Ä�Â�¨��ÎµÅ� ́�Ä�® »̈¤ ¹̈�Å¤n�o°¥�ªnµ�

2-3�Á¤�¦�Ã�¥Å¤nÄ®o¤̧Á®�oµ�Á«¬�µ��®¦º°�·Ê�­nª��°��o�¤�́­Îµ�³®¨�́�®¨�Á® º̈°

°¥¼nÄ�Â�¨��¡n��o�¤�́­Îµ�³®¨�́�oª¥­µ¦�Îµ��́ª�́¡º��°³¤̧�¦̧��80� WG Â¨³�¨�
�oª¥�·�®�µÅ¤n�o°¥�ªnµ�0.5�Á¤�¦ 

3. �Îµ��́Â¤¨�®¦̧É�µª¥µ­¼�Ä�Â�¨��̧É¡�°µ�µ¦Ä��nµ�Â¨³Â�¨��oµ�Á�̧¥�Ä®o�´Éª�o�¤�́

­Îµ�³®¨�́Ã�¥Ä�o­µ¦Á�¤̧���́�̧Ê  
°·¤·�µÃ�¨¡¦·��70� WG °�́¦µ�13��¦́¤�n°�ÎÊµ�20�­·�¦�®¦º° 
Å�Ã��̧É¢¼Â¦��10� SL °�́¦µ�20�¤·¨ ·̈­·�¦�n°�ÎÊµ�20�­·�¦�®¦º° 
Å�°³¤̧Ã�Â�¤�25� WG °�́¦µ�12��¦́¤�n°�ÎÊµ�20� ·̈�¦ 

4. ­Îµ¦ª��·��µ¤°¥nµ��n°Á�ºÉ°��»��2�­´��µ®r�®µ�¡��o��̧ÉÂ­��°µ�µ¦Ä��nµ�Ä®o¦̧�Â�o�
Á�oµ®�oµ�̧É�¦¤­n �Á­¦· ¤�µ¦Á�¬�¦�¦µ��´��̧� Á¡ºÉ°�¦³­µ��¦¤ª·�µ�µ¦Á�¬�¦

�ÎµÁ�·��µ¦�n°Å� 
 
¡�́�»r�oµ��µ�Ã¦�Ä��nµ�¤́�­Îµ�³®¨�́ 
 ¤̧�µ¦«¹�¬µ�o°¤¼¨¡ºÊ��µ��ÎµÂ®�n��ªµ¤�oµ��µ��n°Ã¦�Ä��nµ�¤�́­Îµ�³®¨�́Á¡ºÉ°Ä�oÄ��µ¦

�¦́��¦»�¡�́�»r�oµ��µ�Ã�¥Ä�o�Marker-assisted selection (MAS) Á�È ��µ¦Ä�oÁ�¦ºÉ°�®¤µ¥�̧Á°È�Á°Ä�
�µ¦��́Á º̈°�¡�́�»r�oµ��µ��n°Ã¦�Ä��nµ�¤�́­Îµ�³®¨�́�Ä��́��»��́¡�Â® n̈��ªµ¤�oµ��µ��n°Ã¦� 
Ä��nµ�¤�́­Îµ�³®¨�́�CMD 3 Â® n̈����̧¦µ¡¦�Â¨³��³, 2563��Å�oÂ�n 
 ���CMD1�Á�È �¨�́¬�³Á�·��¦·¤µ���Quantitative resistance���ªµ¤�oµ��µ�Á�È�¥¸��o°¥�µ�
¤�́­Îµ�³®¨�́¡�́�»r�n µ�(Manihot glaziovii Muell. Arg.� 
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 ���CMD2 Á�È �¨�́¬�³Á�·��»�£µ¡��Qualitative resistance���ªµ¤�oµ��µ�Á�È �¥¸�Á�n��Á�È �
Ã¨�­́Á�̧É¥ª�̧ÉÁ�È ��ª́®¨�́�ª��»¤¨�́¬�³�ªµ¤�oµ��µ��n°Ã¦�Ä��nµ�¤�́­Îµ�³®¨�́ ¤µ�µ�¤�́
­Îµ�³®¨�́¡�́�»r�TME3 �¹É�Á�È�¡�́�»r¡ºÊ�Á¤º°��°��¦³Á�«Å��̧Á¦̧¥ 
 3. CMD3 Á�È �¨�́¬�³Á�·��¦·¤µ���Quantitative resistance� Á�·��µ��µ¦�­¤�oµ¤¦³®ªnµ�
¡�́�»r�TME3 Â¨³�TMS Á�È��µ¦�­¤¤�́­Îµ�³®¨�́�̧É¤̧¥¸��oµ��µ�¦³®ªnµ��CMD1 x CMD2� 
 
 �µ¦Á º̈°�Ä�o¤�́­Îµ�³®¨�́¡�́�»r�oµ��µ�Á�È ��µ�Á º̈°��̧É�̧�̧É­»�Ä��µ¦�o°���́Â¨³�ª��»¤

�µ¦¦³�µ��°�Ã¦�Ä��nµ�¤´�­Îµ�³®¨´��Ä��µ¦��¨°��̧Ê Å�o�Îµ¡�́�»r�oµ��µ��TME3 Á�È �¤´�
­Îµ�³®¨�́¡�́�»r¡ºÊ�Á¤º°��°��¦³Á�«Å��̧Á¦̧¥��̧É¤̧¥�̧�CMD2 Â¨³�C33 Á�È�¡�́�»r¤�́­Îµ�³®¨�́ ¼̈��­¤�

TME3 x TMS30572 �̧É¤̧¥�̧�CMD3 ¤µÄ�oÄ��µ¦��¨°�� 
 
�µ¦Á­̧¥�¥°� (grafting) 
 ª·�̧�µ¦Á­̧¥�¥°�Â�� ·̈É¤Á�È ��µ¦�Îµ­nª��°�¡º��2�­nª���º°�­nª�¥°���scion) Â¨³­nª��o�
�°�(stock)�¤µÁ�ºÉ°¤�n°�´�Ä®oÁ�ºÊ°Á¥ºÉ°�°�¡º�­´¤�­́�´�Â¨³¦ª¤�´ª�´���µ¦Á­̧¥�¥°�Ä�¡º�ª�«r
Á�̧¥ª��́¤�́�³�¦³­��ªµ¤­ÎµÁ¦È��¤̧�µ¦��­°��ªµ¤¦»�Â¦��°�Ã¦�Ä��nµ�¤�́­Îµ�³®¨�́Ä�¤�́

­Îµ�³®¨´�¡´��»r�nµ�ÇÃ�¥Ä�oª·�̧�µ¦Á­̧¥�¥°�Â�� ·̈É¤¤̧�µ¦Ä�o�n°�¡�́�»r�̧É Á�È �Ã¦�Ä��nµ�¤´�

­Îµ�³®¨�́�̧É¤̧�ªµ¤¦»�Â¦�¦³��́�5��¹É �¤̧°µ�µ¦�¨°��´Ê�Ä��Ä��nµ�¦»�Â¦��­̧ÉÄ�®oµ�°��ª́Ä�®¦º°
¤µ��ªnµ�·�Á�̧Ê ¥ª�¤oª��°�Ä��·�¦¼����µ��25-30�Á���·Á¤�¦�Á¡µ³¨�Ä��¦³�µ�Á¡ºÉ°Ä�oÁ�È ��o��° 
(stock)�Â¨³�Îµ�µ¦Á­̧¥�¥°��oª¥�·É��µ�¡�́�»r�̧É�o°��µ¦��­°���scion) �̧É¤̧°µ¥»�3�Á�º°��Ã�¥�·É��̧ÉÄ�o¤̧
�µ�̧É�°�Ä��Îµ�ª��6��µ�­nª��°��·É��o°��¨°��µ�Ã¦�Ä��nµ�¤�́­Îµ�³®¨�́���́Â�n��¨µ¥�̧É�¼���́
Ä®oÁ�È �¦¼� ·̈É¤Ä®o­nª��°��n°¨ÎµÁ¨̧¥��ÎÊµ��n°¨ÎµÁ¨̧¥�°µ®µ¦­µ¤µ¦�­´¤�­́��́�o��°�̧ÉÁ�È�Ã¦�Å�o�­nª�

�̧É�n°�·É��o°��¼�¡�́�oª¥¡µ¦µ¢· ¨r¤°¥nµ�Â�n�®�µÁ¡ºÉ°Ä®o�´Ê �­°�­nª�Á�ºÉ°¤�n°�´�Å�oÂ¨³�o°��´�

�¦· Áª�¦°¥�n°Á�·��µ¦Â®o��(Rwegasira, 2015) 
 
 Houngue et al.��2019����­°�Á�ºÊ°Ä��nµ�¤�́­Îµ�³®¨�́­µ¥¡�́�»r�African cassava mosaic 
virus (ACMV) Â¨³ East African cassava mosaic virus (EACMV) Ä�¤�́­Îµ�³®¨�́�24�¡�́�»r��oª¥
ª·�̧�µ¦Á­̧¥�¥°�Á¡ºÉ°­´�Á��°µ�µ¦�10�­´��µ®rÂ¨³Ä�oÅ¡¦Á¤°¦r�ÎµÁ¡µ³�n°¥�̧�oµ��µ��n°Ã¦��CMD2 
�¦ª�­°�Á�ºÊ°�oª¥Á���·��PCR Á¡ºÉ°��́Á º̈°�¡�́�»r�oµ��µ��¡�¤�́­Îµ�³®¨�́�12�¡�́�»r�̧É¤̧�ªµ¤¦³��́
�ªµ¤�oµ��µ��n°Ã¦�­¼��µ��µ¦­´�Á��°µ�µ¦�10�­´��µ®rÂ¨³¤̧�8�¡�́�»r�̧É¤̧¥�̧�oµ��µ��CMD2  
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°»��¦�rÂ¨³ª·�̧�µ¦ 
 

°»��¦�r 
 

1���o�¤�́­Îµ�³®¨�́�̧ÉÁ�È�Ã¦�Ä��nµ�¤�́­Îµ�³®¨�́ 
2��¡�́�»r¤�́­Îµ�³®¨�́�̧ÉÄ�o��­°���Îµ�ª��13�¡�́�»r�­µ¥¡�́�»r  

2.1 TME3 
2.2�C33 
2.3�KU�� 
2.4�CMR43-08-89 
2.5�¦³¥°��11 
2.6�¦³¥°��9 
2.7 11-97 
2.8�11-130 
2.9�14-3 
2.10�47-27 
2.11�69-42  
2.12�TK4 
2.13�TK6 

3��°»��¦�rÄ��µ¦Á­̧¥�¥°� 
3.1���́Á�°¦r 
3.2 ¡µ¦µ¢· ¨r¤ 
3.3��¦³�µ� 
3.4��·� 

 � 
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ª·�̧�µ¦ 
 
1.��µ¦ªµ�Â���µ¦��¨°� 
 ªµ�Â���µ¦��¨°�Â��­»n ¤­¤�¼¦�r � (Completely randomized design : CRD) Ä�o¤´�
­Îµ�³®¨�́�13�¡�́�»r�­µ¥¡�́�»r�Å�oÂ�n�TME3, C33, KU50, CMR43-08-89, ¦³¥°��11, ¦³¥°��9 �Îµ�ª��
řŝ��¦³�µ��Â¨³�11-97, 11-130, 14-3, 47-27, 69-4, TK4, TK6 �Îµ�ª��10��¦³�µ��Ã�¥¤̧¡´��»r
�oµ��µ�Ã¦�Ä��nµ�¤�́­Îµ�³®¨�́�(resistance varieties) �º°�TME3�C33 Â¨³¡�́�»r�̧É¤̧�ªµ¤°n°�Â°
�n°Ã¦�Ä��nµ�¤�́­Îµ�³®¨�́��º°�CMR43-08-89�Á�È �¡�́�»rÁ�¦̧¥�Á�̧¥����­°�¦³��́�ªµ¤¦»�Â¦�
�°�Ã¦�Ä��nµ�¤�́­Îµ�³®¨�́Ä�Â�n¨³¡�́�»r�oª¥�µ¦Á­̧¥�¥°�¡�́�»r�(scion) �̧É�o°��µ¦��­°�¨���
�o��°�(stock) �̧ÉÁ�È �Ã¦�Â¨³�Îµ�µ¦�¦³Á¤·�¦³��́�ªµ¤¦»�Â¦��°�Ã¦�®¨�́�µ�Á­̧¥�¥°��»��7 ª�́
Á�È�Áª¨µ�8�­´��µ®r�°oµ�°·�ª·�̧�µ¦��¨°��µ��Houngue�Â¨³��³��2019� 
2���µ¦Á­̧¥�¥°� 
 �Îµ�µ¦Á­̧¥�¥°�¤�́­Îµ�³®¨�́�(scion) �µ�¡�́�»r�̧É�o°��µ¦¨����o��°�(stock)��µ�¤�́
­Îµ�³®¨�́�̧ÉÁ�È�Ã¦�Ä��nµ�¤�́­Îµ�³®¨�́�Á�̧¥��ºÉ°¡�́�»rÂ¨³¨Îµ��́�ÎÊ µ�Îµ��́Åªo�»��¦³�µ� 

�´Ê��°��µ¦Á­̧¥�¥°����́�̧Ê  
1.1 ��́¥°��o��°�̧ÉÁ�È�Ã¦�Ä��nµ�Â¨³�nµ�¨µ�¨Îµ�o��°��o��°�¦³¤µ��2-3 �¤��Á�nµ�ªµ¤

¥µªÂ�¨�°�¥°��(scion) ��£µ¡�̧É�2� 

��� ������������������������������������������� 
£µ¡�̧É�2���� ��́¥°��o��°�̧ÉÁ�È�Ã¦�Ä��nµ�¤�́­Îµ�³®¨�́ 

�����nµ�¨µ�¨Îµ�o��°��o��° 
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1.2 ��́¥°�¤�́­Îµ�³®¨�́¡�́�»r�̧É�o°��µ¦��­°��Á�º°��¨µ¥Ä®oÁ�È�¦¼� ·̈É¤ �£µ¡�̧É�3� 

£µ¡�̧É�3�¥°�¤�́­Îµ�³®¨�́Á�º°��¨µ¥Á�È�¦¼� ·̈É¤ 
1.3 Á­̧¥�¥°�¡�́�»rÄ�¦°¥�nµ���o��°�Ä®o¦°¥Â�¨­¤́�­́��́�· �­�·���£µ¡�̧É�4� 

£µ¡�̧É�4�Á­̧¥�¥°�¡�́�»r¨����o��° 
1.4 Ä�o¡µ¦µ¢· ¨r¤¡�́¦°�¦°¥�n°Ä®oÂ�n�­�·���£µ¡�̧É�5� 

��� ��� 
£µ¡�̧É�5�Ä�o¡µ¦µ¢· ¨r¤¡�́¦°�¦°¥�µ¦Á­̧¥�¥°�������o�¤�́­Îµ�³®¨�́�̧ÉÁ­̧¥�¥°�Á¦̧¥�¦o°¥���� 
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3���µ¦�¦³Á¤·�Ã¦� 
 �¦³Á¤·�¦³��́�ªµ¤¦»�Â¦��°�Ã¦�Ä��nµ�¤�́­Îµ�³®¨�́Â¨³����́�¹�¦³��́�ªµ¤¦»�Â¦�

Ä�¤�́­Îµ�³®¨�́Â�n¨³¡�́�»r®¨�́�µ�Á­̧¥�¥°�¤�́­Îµ�³®¨�́�»��7 ª�́Á�È �Áª¨µ�8�­´��µ®rÃ�¥�µ¦
�¦³Á¤·�¦³��́�ªµ¤¦»�Â¦��oª¥­µ¥�µÃ�¥Ä�oÁ���rÄ��µ¦Â�n�¦³��́�ªµ¤¦»�Â¦�Á�È ��5�¦³��́��µ¤
ª·�̧�°��International Institute of Tropical Agriculture ®¦º°�IITA (1975)���́�̧Ê  
 

 ¦³��́�1�Å¤nÂ­��°µ�µ¦�Ä�Á�È����·  
 
 

¦³�´��2�¤̧�»�Á® º̈°��µ�Ç��¨°��´ªÄ��®¦º°�µ��°�Ä��·�¦¼�

Á¨È��o°¥�Â�n­nª�°ºÉ�Ç�°��ª́Ä�¤̧­̧Á�̧¥ª���·­¤�¼¦�r  
 
 

¦³��́�3��¨°��ª́Ä�¤̧¨�́¬�³�nµ�¤µ���ª́Ä�Â���®�¹É �Ä�­µ¤
�°��ª́Ä��¦·Áª�Ã��Ä��·�Á�̧Ê¥ª 

 
 

¦³��́�4��¨°��´Ê�Ä�Â­��°µ�µ¦Ä��nµ�¦»�Â¦��­°�Ä�­µ¤�°�
�ª́Ä��·�Á�̧Ê¥ª�Ä�¤̧��µ�Á¨È��ªnµ���·  

 
 

¦³��́�5��¨°��´Ê�Ä�Â­��°µ�µ¦Ä��nµ�¦»�Â¦��­̧ÉÄ�®oµ
�°��ª́Ä�®¦º°¤µ��ªnµ�·�Á�̧Ê¥ª�¤oª��°�Ä��·�¦¼� 
 
 

£µ¡�̧É�6�¨�́¬�³°µ�µ¦�°�Ã¦�Ä��nµ�¤�́­Îµ�³®¨�́¦³��́�1-5��µ¤ª·�̧�°��IITA (1975) 
 

�Îµ�ª�¦³��́�ªµ¤¦»�Â¦��°�Ã¦��Á�°¦rÁ�È��r�µ¦Á�·�Ã¦�Â¨³Á�°¦rÁ�È��r��́�̧�µ¦Á�·�Ã¦�Ã�¥Ä�o

­¼�¦���́�̧Ê  
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1��¦³��́�ªµ¤¦»�Â¦��(Severity score) = �¨¦ª¤¦³��́�ªµ¤¦»�Â¦��°��o��̧ÉÁ�È�Ã¦�  
�������Îµ�ª��o��̧ÉÁ�È�Ã¦��´Ê�®¤� 

2��Á�°¦rÁ�È��r�µ¦Á�·�Ã¦��(%Disease incidence) = �Îµ�ª��o��̧ÉÁ�È�Ã¦� x100 
������  �Îµ�ª�¡º��´Ê�®¤� 

3��Á�°¦rÁ�È��r��́�̧�µ¦Á�·�Ã¦��(%Disease index) = ȭ(Ni×Vi) x100 
         (Nx5) 
Á¤ºÉ° Ni = �Îµ�ª��o�¡º��̧ÉÁ�È�Ã¦�Ä�Â�n¨³¦³��́ 
 Vi = ¦³��́�µ¦Á�·�Ã¦��(¦³��́�1-5 Ã�¥�̧ÉÄ�¦³��́�ªµ¤¦»�Â¦� 1��³Ä�o�Vi = 0) 
 N = �Îµ�ª��o�¡º��´Ê�®¤� 

 
�µ¦µ��¸É�1��µ¦��́� »̈n¤��́�̧�µ¦Á�·�Ã¦��(Disease index) 

Class Disease index 
Highly resistance 0-20 

Resistance 21-40 
Moderate resistance 41-60 

Susceptible 61-80 
Highly susceptible 81-100 
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­�µ��¸ÉÂ¨³¦³¥³Áª¨µ�µ¦�Îµª·�´¥ 
 

 
1. ­�µ��¸É�µ¦�Îµª·�´¥ 
 

­Îµ��́ª·�¥́¡�́�µ�µ¦°µ¦́��µ¡º���¦¤ª·�µ�µ¦Á�¬�¦ 
 
2. ¦³¥³Áª¨µ�µ¦�Îµª·�´¥ 
 

Á�º°�¤̧�µ�¤�2563�y�Á�º°�¡§¬£µ�¤�2563 
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�¨Â¨³ª·�µ¦�r 
 

 �µ¦�¦³Á¤·��ªµ¤¦»�Â¦��°�Ã¦�Ä��nµ�¤�́­Îµ�³®¨�́�13�¡�́�»r�­µ¥¡�́�»rÃ�¥ª·�̧�µ¦Á­̧¥�
¥°���grafting)�Á�È ��µ¦�¦ª�­°��µ¦�°�­�°��°�¤�́­Îµ�³®¨�́¡�́�»r�nµ�Ç�n°�µ¦Á�oµ�Îµ¨µ¥�°�
Á�ºÊ°Åª¦́­�n°Ã¦��Sri Lankan cassava mosaic virus (SLCMV) Ã�¥�Îµ�µ¦��́�¹��¨�µ¦�¦³Á¤·�Ã¦�
Á�È �Áª¨µ�8�­´��µ®r®¨�́�µ�Á­̧¥�¥°��Ä�oª·�̧�µ¦Á­̧¥�¥°�Â�� ·̈É¤Á¡ºÉ°Ä®o°�»£µ��°�Åª¦́­­µ¤µ¦�

Á� º̈É°��̧ÉÂ��¦³¥³Å�¨�(long distance movement) Ä®oÅª¦́­Â¡¦n�¦³�µ¥Å��´Éª¨Îµ�o���systemic)��µ¦
�¦³Á¤·�¦³��́�ªµ¤¦»�Â¦��°�Ã¦�Ä��nµ�¤�́­Îµ�³®¨�́Á�È ��µ¦�¦ª�­°�­´�­nª��µ¦Á�È �Ã¦��̧É

Á�·��¹Ê���Ä��oª¥­µ¥�µÃ�¥Ä�oÁ���rÄ��µ¦�¦³Á¤·��µ¤ª·�̧�°��IITA (1975��Â�n�¦³�´��ªµ¤
¦»�Â¦�Á�È ��5�¦³��́Ã�¥�̧É¦³��́�ªµ¤¦»�Â¦�Â¨³°µ�µ¦�̧ÉÂ­��°°��³Á¡·É¤�¹Ê��µ¤¦³��́�̧ÉÁ¡·É¤�¹Ê�
Â¨³�Îµ�¨�µ¦�¦³Á¤·��Îµ�ª�¦³��́�ªµ¤¦»�Â¦�Á�¨̧É¥��Severity score����́�̧�µ¦Á�·�Ã¦���Disease 
index)�Â¨³Á�°¦rÁ�È��r�µ¦Á�·�Ã¦���Disease Incidence) ¡�ªnµ¤̧¦³��́�ªµ¤¦»�Â¦�Â���nµ���́°¥nµ¤̧
�¥́­Îµ��́�µ�­�·�·�̧É¦³��́�ªµ¤Á�ºÉ°¤´É��Ř�Řŝ��¨�µ¦ª·Á�¦µ³®r¦³��́�ªµ¤¦»�Â¦�Á�¨̧É¥®¨�́Á­̧¥�¥°��Š�

­´��µ®r¤�́­Îµ�³®¨�́¡�́�»r�C33 ¤̧¦³��́�ªµ¤¦»�Â¦�Á�¨̧É¥�1.57��¹É ��o°¥�ªnµ�11�¡�́�»r�­µ¥¡�́�r°ºÉ��̧É
Á® º̈°¥�Áªo�¡�́�»r¦³¥°��9�Á¤ºÉ°Á�¦̧¥�Á�̧¥��nµÁ�¨̧É¥�µ�­�·�·���µ¦µ��̧É�1��Á¤ºÉ°�Îµ�o°¤¼¨�µ��µ¦
�¦³Á¤·�¦³��́�ªµ¤¦»�Â¦�¤µ�Îµ�ª�®µ°�́¦µ�µ¦Á�·�Ã¦���Disease Incidence) ¡�ªnµ®¨�́Á­̧¥�¥°�
Ä�­´��µ®r�̧É�2�¡�́�»r¦³¥°��9�¤̧°�́¦µ�µ¦Á�·�Ã¦��0�Á�°¦rÁ�È��rÂ¨³¤̧¡�́�»r�KU50 ¤̧°�́¦µ�µ¦Á�·�Ã¦�
¤µ��̧É­»��̧É�84.62�Á�°¦rÁ�È��r�­´��µ®r�̧É�4�¡�́�»r�C33 ¤̧°�́¦µ�µ¦Á�·�Ã¦��o°¥�̧É­»��̧É�10�Á�°¦rÁ�È��r
Â¨³¤̧­µ¥¡�́�»r�11-130�¤̧°�́¦µ�µ¦Á�·�Ã¦��100�Á�°¦rÁ�È��r�Ä�­´��µ®r�̧É�6�¡�́�»r�C33 ¤̧°�́¦µ�µ¦Á�·�
Ã¦��0�Á�°¦rÁ�È��rÂ¨³¤̧¤�́­Îµ�³®¨�́�5�¡�́�»r�­µ¥¡�́�»r¤̧°�́¦µ�µ¦Á�·�Ã¦��100�Á�°¦rÁ�È��r�Å�oÂ�n�
KU50 CMR43-08-89 ¦³¥°�11 11-130 Â¨³�69-42 Ä�­´��µ®r�̧É�8�¡�¤�́­Îµ�³®¨�́�2�¡�́�»r�­µ¥
¡�́�»r�̧É¤̧°�́¦µ�µ¦Á�·�Ã¦��ÎÉµ�̧É­»��̧É�50�Á�°¦rÁ�È��rÅ�oÂ�n�C33 Â¨³�47-27 ��³�̧É�5�¡�́�»r�­µ¥¡�́�»r¤̧
°�́¦µ�µ¦Á�·�Ã¦��100�Á�°¦rÁ�È��r�Å�oÂ�n�KU50 CMR43-08-89 ¦³¥°��11 11-130 Â¨³�69-42���µ¦µ�
�̧É�3��Â¨³�Îµ�ª���́�̧�µ¦Á�·�Ã¦���Disease index) ¡�ªnµÄ�¤�́­Îµ�³®¨�́¡�́�»r�CMR43-08-89 �³
°n°�Â°�n°Ã¦�Ä��nµ�¤�́­Îµ�³®¨�́¤̧�nµ��́�̧�µ¦Á�·�Ã¦�¤µ��̧É­»���º°�50�Á�°¦rÁ�È��r�Â¨³¡�¡�́�»r�
C33 47-27 Â¨³�TK4 ¤̧�ªµ¤�oµ��µ��n°Ã¦�Ä��nµ�¤�́­Îµ�³®¨�́­¼��¤̧�nµ��́�̧�µ¦Á�·�Ã¦��o°¥�̧É­»��
Á�nµ��́�20�Á�°¦rÁ�È��r� 
 �µ��¨�µ¦�Îµ�ª��´��̧�µ¦Á�·�Ã¦�Â¨³Á�°¦r Á�È��r�µ¦Á�·�Ã¦�Ä��8�­´��µ®r¡�¤´�
­Îµ�³®¨�́�3�¡�́�»r�­µ¥¡�́�»r�̧É¤̧°�́¦µ�µ¦Á�·�Ã¦��ÎÉµ�̧É­»���º°�¡�́�»r�C33 47-27 Â¨³�TK4 Ã�¥¤̧��́�̧
�µ¦Á�·�Ã¦��20�Á�°¦r Á�È��r�(Highly resistance) ��µ¦µ��̧É �2�  Â¨³¤̧Á�°¦r Á�È��r�µ¦Á�·�Ã¦��50�
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Á�°¦rÁ�È��r ��µ¦µ��̧É�3��Â¨³Ä��3�¡�́�»r�­µ¥¡�́�»r­´�Á��¦³��́�ªµ¤¦»�Â¦�Á�¨̧É¥Å�o�1.57 2.12�Â¨³�
2.00 �µ¤¨Îµ��́���µ¦µ��̧É�1��Ã�¥°µ�µ¦��Ä��³­´�Á��Á®È��»�Á® º̈°��µ�Ç��Ä�Á¡¸¥�Á¨È��o°¥���¹�

Å¤n¤̧°µ�µ¦Á¨¥��£µ¡�̧É�7����³�̧É¤�́­Îµ�³®¨�́¡�́�»r�TME3 �̧É¤̧¥¸��oµ��µ��n°Ã¦��CMD2 �¨�́¤̧
��́�̧�µ¦Á�·�Ã¦��32.73�Á�°¦rÁ�È��r���µ¦µ��̧É�2���µ¦Á�·�Ã¦��81.82�Á�°¦rÁ�È��r���µ¦µ��̧É�3��Â¨³¦³��́
�ªµ¤¦»�Â¦�Á�¨̧É¥�2.07���µ¦µ��̧É�1���¹É �¤µ��ªnµ¡�́�»r�­µ¥¡�́�»r�47-27�Â¨³�TK4 ¦ª¤�¹�¡�́�»r°ºÉ�Ç�̧É
Å¤n¤̧¥¸��oµ��µ�Ã¦���¹É �°µ�Á�·��µ��́��¥́�µ�­£µ¡Âª�¨o°¤��Bi et al., 2010��Á�n��°»�®£¼¤·Â¨³
�ªµ¤�ºÊ��Á¤ºÉ°Á�¦̧¥�Á�̧¥�Á�ºÊ°Åª¦́­�n°Ã¦�Ä�¡ºÊ��̧É�̧É¤̧°µ�µ«Á¥È��ªnµ�³Å�o¦́��¨�¦³��Â¨³Â­��

°µ�µ¦¤µ��ªnµ¡ºÊ��̧ÉÄ�­£µª³�̧É¦o°��ªnµ��Chikoti et al., 2019��£µ¥Ä�Ã¦�Á¦º°��̧ÉÄ�o�Îµ�µ¦��¨°�
Å¤n¤̧�µ¦�ª��»¤°»�®£¼¤·­n��¨Ä®o�µ¦Â­��°°��°�Ã¦�¨�¨�Â¨³Ä�Â�n¨³­´��µ®r�¦³­��́�®µ

¤�́­Îµ�³®¨�́�µ¥��ÎµÄ®oÂ�n¨³¡�́�»r�­µ¥¡�́�»r¤̧� Îµ�ª�Å¤nÁ�nµ��́Â¨³°µ��ÎµÄ®o¤̧­´�­nª��°�¤�́

­Îµ�³®¨�́Á�È�Ã¦��o°¥¨��Á¤ºÉ°�Îµ¤µ�Îµ�ª��nµ¦³��́�ªµ¤¦»�Â¦�Á�¨̧É¥��Severity score����́�̧�µ¦Á�·�
Ã¦���Disease index)�Â¨³Á�°¦r Á�È��r�µ¦Á�·�Ã¦���Disease Incidence)�°µ�¤̧�ªµ¤�¨µ�Á� º̈É°��

°¥nµ�Å¦�È�µ¤�µ��µ¦�Îµ�ª���́�̧�µ¦Á�·�Ã¦�Â¨³Á�°¦rÁ�È��r�µ¦Á�·�Ã¦��µ��µ¦��¨°��̧Ê­µ¤µ¦�

­¦»�Å�oªnµ¤�́­Îµ�³®¨�́¡�́�»r�­µ¥¡�́�»r�C33 47-27 Â¨³ TK4 ¤̧�ªµ¤�oµ��µ��n°Ã¦�­¼��ªnµ¤�́
­Îµ�³®¨�́¡�́�»r�­µ¥¡�́�»r°ºÉ�Ç 
 
 �µ��µ¦��¨°��̧Ê­µ¤µ¦��Îµ�o°¤¼¨¦³��́�ªµ¤�oµ��µ��°�¤�́­Îµ�³®¨�́Â�n¨³¡�́�»r�­µ¥

¡�́�»rÅ�Ä�oÄ��µ¦��́Á º̈°�¡�́�»r­Îµ®¦́��µ¦�¦́��¦»�¡�́�»r¤�́­Îµ�³®¨�́Á�ºÊ°��o�Å�o�°¥nµ�Å¦�È�µ¤Ä�

�µ¦��¨°��̧Ê¥�́¤̧�ªµ¤�¨µ�Á� º̈É°��̧ÉÁ�·��µ��́��¥́�nµ�Ç���́�´Ê��µ¦�Îµ�µ¦��¨°�Ã�¥�ª��»¤�́��¥́

�̧É­n��¨�n°�µ¦Â­��°°��°�Ã¦�°µ��³Å�o�o°¤¼¨¦³��́�ªµ¤�oµ��µ��̧ÉÂ¤n�¥ Îµ¤µ��ªnµ�¦ª¤�¹�®µ�

­µ¤µ¦��Îµ�µ¦��¨°�Ä�Â�¨�� ¼̈�Ã�¥�µ¦� ¼̈�¨��·�°µ��³­µ¤µ¦�«¹�¬µ�¨�ªµ¤Á­̧¥®µ¥�n°

�¨� ·̈��°�¤�́­Îµ�³®¨�́�ª��¼n��́Å�Å�o 
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�µ¦µ��¸É�2��¨�µ¦ª·Á�¦µ³®r¦³��́�ªµ¤¦»�Â¦��°�Ã¦�Ä��nµ�¤�́­Îµ�³®¨�́�´Ê��Š�­�́�µ®r�®¨�́�µ� 
���Á­̧¥�¥°� 

¡�́�»r�­µ¥¡�́�»r   �¦³��́�ªµ¤¦»�Â¦� 
TME3     2.07cde 
C33     1.57f 
KU50     2.00de 
CMR43-08-89    ����abc 
¦³¥°��11    2.24abcd 
¦³¥°��9    1.86ef 
11-97     2.00de 
11-130     2.12bcde 
14-3     2.39ab 
47-27     2.12bcde 
69-42     2.45a 
TK4     2.00de 
TK6     2.09bcde 
F-test            * 
CV�     13.26 

����®¤µ¥Á®�»� 
�� ��nµÁ�¨̧É¥¤̧�ªµ¤Â���nµ�°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·�(P<�0.05) 
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�µ¦µ��¸É�3��¨�µ¦��­°���́�̧�µ¦Á�·�Ã¦���Disease index) Ä�­�́�µ®r�̧É�8�®¨�́�µ�Á­̧¥�¥°��� 
¦³��́�ªµ¤¦»�Â¦����������́�̧�µ¦Á�·�Ã¦�   ¡�́�»r�­µ¥¡�́�»r 
Highly resistance �����  C33�20.00��, 47-27�20.00��,�TK4�20.00�� 
Resistance  21-40�  TME3�32.73��,�KU50�40.00��,�¦³¥°��11�40.00��, 
     ¦³¥°��9�26.67��,�11-97�30.00��,�11-130�40.00��,� 
     14-3�40.00��, 69-42(40.00%), TK6(28.57%) 
Moderate resistance ������  CMR43-08-89�50.00�� 
Susceptible  61-80� 
Highly Susceptible 81-100� 
 
�µ¦µ��¸É�Ŝ��¨�µ¦��­°�Á�°¦rÁ�È��r�µ¦Á�·�Ã¦���Disease Incidence) Ä�­�́�µ®r�̧É�2 4 6�Â¨³  
    8�®¨�́�µ�Á­̧¥�¥°� 
 ¡�́�»r�­µ¥¡�́�»r    Á�°¦rÁ�È��r�µ¦Á�·�Ã¦����� 
       2     4     6     8 
 TME3   58.33  54.55  90.91  81.82 
 C33   27.27  10.00  0.00  50.00 
 KU50   84.62  61.54  100.00  100.00 
 CMR43-08-89  73.33  69.23  100.00  100.00 
 ¦³¥°��11  33.33  78.57  100.00  100.00 
 ¦³¥°��9  0.00  28.57  60.00  66.67 
 11-97   42.86  80.00  75.00  75.00 
 11-130   66.67  100.00  100.00  100.00 
 14-3   10.00  83.33  60.00  75.00 
 47-27   62.50  42.86  66.67  50.00 
 69-42   44.44  77.78  100.00  100.00 
 TK4   60.00  80.00  25.00  50.00 
 TK6   60.00  66.67  42.86  71.43 
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­¦»� 
 

 �µ¦��­°�¦³��́�ªµ¤�oµ��µ��°�¤�́­Îµ�³®¨�́�̧É¤̧�n°Ã¦�Ä��nµ�¤�́­Îµ�³®¨�́Ä�¤�́

­Îµ�³®¨´�¡�́�»r�µ¦�oµÂ¨³¡�́�»r ¼̈��­¤�13�¡�́�»r�­µ¥¡�́�»r�oª¥ª·�̧�µ¦Á­̧¥�¥°���grafting) Ä�
Ã¦�Á¦º°��8�­´��µ®r¡�ªnµ¤�́­Îµ�³®¨�́¡�́�»r�­µ¥¡�́�»r�C33 47-27 Â¨³TK4 Â­��°µ�µ¦�°�Ã¦�
�o°¥�̧É­»��°¥¼nÄ�¦³��́�1��Highly resistance���¹��µ�ªnµ¤�́­Îµ�³®¨�́¡�́�»r�­µ¥¡�́�»r�C33 47-27 Â¨³
TK4�¤̧�ªµ¤�oµ��µ��n°Ã¦�Ä��nµ�¤�́­Îµ�³®¨�́ 
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