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ǽʃɍ,̹@ĠĔ�+ ȨŰĥĩ)µʈ�=ɍ%̹˾ʽů+ŴųĦǸȓ̹ɌŚȖŷ�:.̓

ǹ̈, �̹>�> 24℃ 7̹4%�:. 2368mm% ȓ̹Ǉ%�=̳ȓķȖAȫƇ&�=ǸÃ%�<̹

ȨŰ�;ȓŰĥĩ+ķɞķǩ(ºȪǢĪ�>$�=̻�+�7̹Ʉȵ�=ɂőʮ+ɞ̬8ķɞ

ķǩ%�<̹˭ǥAŉŋ�$ĘB%��),̹ºȪ9ȵȶȴİ)ƌ��ɂőʮ+̖̒ŚɦA˓�

=Ɗʼ�=̻4�̹K�W�ɥ+n�LJɚǣȪ+őʮ%�=D�{fM]GyW9F{]G

yW K̹�Mb̬+ɂő%�=K�MbP��h�Pɂ&�+Ł£ʮ%�=xK�MX�x+:

	)̹ǣȪ̒ɀȂ):!$ɍĶ0ɜéʿà�>$�=ɂőʮɄȵ�$�=  ̻
ɂő̖̒+ǉÜ+Ycas,̹˅ Ƹ%�= �̻+˅Ƹɹǚ):<̹̒ ̖ŚɦƺĈ#�;>=̻

ºȪ)ɂőAż�ˣ��ɂö¹&�$,̹�)̹ɮȬʣ̹ɶʣ�:.GF�Y�=̹GF�

Y,̹¡ŮḬ̄%��̹˴ű+̫Ɔ̌%,ˀŘ%�(��&̹˭ʪ):<ɋƨ̖̒%�(��

&�;̹GF�Yɂ+˅Ƹ,̹̖̒ŚɦA˓�=�7)ȫ)̆ʼ%�=̻ɂƇ):=ʐɏ˅ƸA

ʲ	)8̹ɂöGF�Y+ĆŋǱɔ%(�>-�ÿʓ%�=̻¢%,̹GF�Y+įī̂ÛA

t�Y&��˅ƸĆŋ+ƛʳ˸î�̹ɃȬ):=ʐɏ˅Ƹ+ɬŷ+Ĉ�8 AI ):=ȼÇˋ˕
×Ȳ+Ȉȷ&Ɍ4!$ǐƃ%�= �̻;)̹̃ ɴɹąƝ¹Ȃ̷ ELISAȂ 9̸FyjO�weȂ̷ RIPA
('̸̹ ɂöʣ('+ PCRȂ('Ʉƿ�>̹ŎˀɆ(ɫǀ�=�,ɬŕ˅ƸƺȂĄɞ̏Ʉɔ
ɡ�>$�=̻ȰĤ%,̹�ʼɂö¹)Ś�$,̹ɫǀ�"ƲÙɝŷ+ɑǃ̐%GF�Yɂ+˅

Ƹÿʓ(ǣȪGF�YMae̷FyjYe�as̼Agdiaɗ̹AgriStrip̼BRAɗ('̸8ů˜
�>$�=  ̻
���̹ɤʍ̹ǽʃɍʏĒ&�$Ƨȷ�>� 30 Ŵ¨�á,̹ǣȪGF�Y+˅Ƹ+ǪȘƚ
Ȃ,̹ɂƇ):=ʐɏ˅Ƹ̹ÝÞǣȪ):=GF�YĆŋ̹̃ɴƝ¹Ȃ̷ELISAȂ̸)§ʵ�>
=ËɀņɆ˅Ƹ&̡ł̫Ɔ̌ˀŘ̹�>;+ɸ5ą@�):=˅Ƹ%�<̹ǃ̐&ƚ̐��!

�̻�>;+˅ƸƺȂ+�%8 ELISAȂ,̹ş̈+ƝʱȐ%̹ǤØƓŷ̳�̹Ƿ˧Ɇɫǀ%̹
˯˵)ĸ̈Ǥŋÿʓ%�!��7 ǐ̹ƃ�>�˅ƸƺȂ%�!� �̻�� E̹LISAȂ8Ɓǃ,̹
‘ǉƹƛʳ’%�!��7̹ĥƺ+˭ǥɒɠǬ̑%,̹ĊÊŷȔŋ('+ǬĚ8ƳÅ�>$�(�
�̹ɂöGF�Y)Ś�=̃ɴǪ˕Ɲ¹,̹GF�Y+Ɲ¹Aºʹ�=�7̹GF�Y+ɲî�

;ŀ4<̹ŒÌ)ȄŜ�$ƝʱȐ+ºʹ̹Ɲ¹+ɬʹ&D�K�qIYqC^�\9m�JMW

_�\+�t��P('Aʲ�ʕá%̃ɴɹąƝ¹Aºʹ�*-(;�̹Ǹǧ)̹ɫô)Ǥŋ

ōƻ%�=˅ƸȂ&,(!$�(�!�  ̻
� 5B<-6"O�;8�165#�-G0.D-L;�;8)-H1 
ǂĎ 59̷ 1984̸Ŵ̧̹ǣȪ+˽±łɸƪ
ƛʳ9ɶʒʰąƛʳɔɡ�>̹�>;+ƛʳA˭
ǥÙ̇)8Ƣĸ�:	&é�ȈɄ)(<̹lFJcOj�X�r�y&(!�̻ǽʃɍ8�+

ȉ>)�<̹ǂĎ 62̷ 1987̸Ŵ),̹˭ǥˆ̱ĭȼ̀)lFJcOj�X�ɒɠŏ˄ʈ�>
� ɤ̻ʍ+ƙŢ�=ɂʮ̀ɂȲɒɠŏ8lFJcOj�X�Ʃ˸�ǥ&�	ˆ̱ɒɠ)̑�=Ġ

Ÿʸæ�ǥAü�̹ǂĎ 60̷1987̸Ŵŷ�;ųƖ 8̷1996̸Ŵŷ4%�ĥĩǕ«)Śƌ��žǶ
GF�Y+ºØ&�>Aßȷ��̖̒ƛʳ+ɔɡ��ʺƲ+GF�Y)Ś�=ŷ̖̒ƛʳ+ɔɡ�
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&�	ˏ̪)û<ɸ5 K̹u`|+{VFOɂ)Ś�=žǶGF�Y+̏ɄA��(!� ©̻)̹

ōȷɆ(žǶGF�Y+ºØ)Ɩä��&�$8 Ś̹˚ǣȪ)Ʉȵ�=GF�Y+ɞ̬9Ʉȵȵ

Ɣƿ;�)(!$�(�>-̹ǌè)»
(�̻��%̹ǽʃɍ+G�ɚºȪ)Ʉȵ�=GF

�YAƿ;�)�=�7̹ɍÔĄĥ�;GF�YɃȬA��G�ɚºȪ+ʠʦAƧ̜�$̹ÝÞ

ǣȪ0+ƨɞ̡̹ ł̫Ɔ̌ˀŘ E̹LISAȂ):<GF�Y+ǤŋAʲ!� E̻LISAȂ):=GF
�Y+Ǥŋ)��$̹ƝʱȐ,̹ȳȱĸņ̹¸˞ĸņ̹�ĺ˭ɒ[�^�̹Őũɍ�:.̍ũɍ

('�;Ù˗�>�8+A»ȷ��̻�+ɹǚ̹ZaM�h̵ƶ{VFOGF�Y̷ZYMV̼
Potyvirus̸&YFKȟɅʚƶɱGF�Y̷WSMoV̼Orthotospovirus̸̹ Ǯ)mmFD˩ȢGF�
Y̺YFKɯ̷ PRSV-W P̼otyvirus %̸�!�̷ Ķ̐; 1̹995̸̻ ZYMV W̹SMoV�:. PRSV-W
̆ʼ%�=�&ƿ;�)(!�̻�+¤+GF�Y%,̹z��%,̹z��
�ƶȢGF

�Y̷MNSV̼Gammacarmovirus̸& CMV�Rg�Dɯ̷CMV̼Cucumovirus̸+Ʉȵ8ɔˋ�
>�̷Ǿ̇;̹1994̸̻ WSMoV ,̹YFK̹T�}�̹eGL�̹M~G��:.z��%Ʉ
ȵ�=̹T�}��:.z��+��=ɃȬ,̹˦�˲ɾƶȢ̹˩ɱ4�,ʦʔ˳˹%̹ʶő

,2&B'(�&Ə@>=̻2011 Ŵ),̹M~G�)z��̵î
�GF�Y̷MYSV̼
Orthotospovirus̸+ɄȵAɔˋ��̷ǽʃɍɂőʮȫǴĬ̹2011̸̻ ¨�+:	)̹ǽʃɍ)��
=G�ɚºȪ)Ʉȵ�=GF�Y)"�$,̹˅Ƹƛʳɔɡ�>��&):<̹ɄȵȵƔƿ

;�(<̹ƻ˄Ģʜ+Ǆù):<GF�Yɂ̖̒Śɦ8˸B�  ̻
�˃+GF�Y+Ķ̹ǽʃ+G�ɚǣȪ),̹O�xjJMg�YZzG��;YZzG�ƶ

ɱGF�Y̷MeMoV̼Potyviurs̸̷ �˾ʽ; 1̹993̸̹ QK�YG��;K�YG�ƶɱGF�Y
̷TrMV̼Potyvirus̸̷ �˾ʽ;̹1988̸�:.JMg�YZzG��;mmFDĻƂʦ{VFO
GF�Y̺G�ɚɯɺ̷ PLDMV-C̼ Potyvirus̸̷ɎŤ�̇ ȸ 1̹997 +̸Ĭċ�= T̻rMV& PLDMV-C
,̹mmFD�;Ù̞�>= PLDMV&ʱȐņɆ̑¾�=̹TrMV& PLDMV-C&+ˈ��
̑¾)"�$,Ǥ˂�>$�(�  ̻
(� K̹u`|{VFOɂ̖̒+�7+žǶGF�Y&�$ Z̹YMV%, 2S142a6A P̹RSV-W
)Ś�$,̹No.53 AºØ�˼ƞ�=�&%��̻ġĭˆ̱%,̹�>;+žǶGF�YAĆ
ǃƨɞ��Ku`|̷Đɞ̹
.�̸ð+ĕĐîȮ, 76.9%)Ś�$̹ȣƨɞð, 0%̹Ǧ7$
̳�̖̒èǚƅ;>�̻���̹�>;+žǶGF�Y):=̖̒ƛʳ,̹žǶGF�YAƨ

ɞ��ʞ+ȵȶ)"�$ɸʇ¹àº>(�!��& Ȍ̹Ķ�;+˪Í):<ǽʃ)��=Ku

`|+ȵȶʧ��ȑş���&('�;̹Ȱĭ%,4!��»@>=�&,(�!�  ̻
� �%!4$-65#�G0.D-=? 

1990ŴÜ7̧,̹ĿǅǸ4�ɼ�$�<̹ǽʃɍ+˭ǥ8Ŀː%�!�̻Ģʜ˭ǥ%,̹ĸ
ħ̲̉ƻ˄ŝÍ�>d�qC�̷d�f�oGyqC�jsWY̸+ǢĪɉB)ʲ@>�̻

ȵȶ+Ƣĸ)²�̹ĸ̈+d�qC�+ʞ^F�;ŝÍ�>�̹ʛʚɅ�ɯɺ+d�qC

�+ʛź)
�ƶȢɄȵ�̹Đˡ¶��$Øʢ%��Ė̪&(!�̻�+öĝAːǞ��&

�?̹W�oXGy{VFOGF�Y̷CyMV̼Potexvirus̸)Ɠǝ��d�qC�,̹ųĦǸȓ
ɰ 23℃¨�)(=&ʛź)
�ɃȬķɄ�=�&ƿ;�)(!� �̻�% d̹�qC�+

CyMV)"�$̹ɄȵōƔːǞA�=�7 C̹yMVAɲî�̹ŒÌ)Ëɀ×ȲA�$ƝʱȐAº
ʹ�̹ĸ̈+U�s�+ CyMVǤŋAʲ	�7̹ĸ̈+ˆƷAŚ˚&�� ELISAȂ&Ëɀr�
aeȂ�:.Ɓǃ̏Ʉ�>�-�<+ RIPAȂ):=ɫǀ˯˵ǤŋȂAǤ˂��̷ Ǿ̇; 1̹995̸̻
ELISA Ȃ):= CyMV ,̹G�̬+GF�YǤŋ)ȷ��̐ƨȂ):<œǀ)Ǥŋ%��̻�
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;) ķ̹�+ˆƷAŚ˚) CyMVǤŋAʲ	�7 Ë̹ɀr�aeȂAƭʙ�$ _̹F�OecE

W~Fyjr�acE�PȂ̷DTIBA̸+̏ɄAʲ!�̻�+ƺȂ,̹cEaW~s��eȂ̹
‘DIBA’ ‘̹TIBA’4�,ô)‘IBA’&�?�?(čɛ�=̻ɤʍ,̹ƚȂ&ɫǀ�Fz�X%�
=:	) DTIBA&��̻DTIBA+öȲ9ƺȂ,̹ôɲ%d�qC�+ÚýAhe�[���Y
9gF��+W�e)˦�Ơ�¥�$̹ǻȎAW�e)Ċɐ��̹̃ɴɹąƝ¹):<GF�Y

AǤØ�=ƺȂ%�= ö̻Ȳ,̹̐ ƨ ELISAȂ&23Ć�% w̹FO�s��eAW�e)ʈ�

ƪ
���%̹ƝʱȐ+5Aʕá%ȘÅ�>-̹Ɗʼ(ˆʪ,Mae&�$ˢÍ�=�&%�

=�7̹Ȱĭ)ŝÍ�9��̻Ė̪Ȣ,̹U�s�):!$,̹W�e)Ċɐ�>=ʦɾʚɴ

ȝ�&ÄÎ&̗Ɛúƌ+ÝŋĞ̟(&�?%�=̻���̹ʦɾʚɴ+�̀,̹W�eAȅ	

̘)̤FJ�ƐȽ̥ȈƐâ̷Triton X-100 ('̸AȅȊȎ)ş̈ȏå�=�&):<laOP�
�fA¶���=�&%�̹ō¹̫Ɔ̌ɥA»!$ˆƷ̀ÙAƢĸ�=�&):!$̹Ýŋœ

ǀ)(!�̻ǓȂAȷ�$̹d�qC�+ CyMV):=ƓǝȮ,̹Đɞ):!$ĸ��ȿ(<̹
p�Oɯɺ+s�{e%,̹80%¨�+ƓǝȮ%�!�̻4�̹ƻ˄ŝÍƁÜ,̹CyMV):=
ƓǝȮ¶�Đɞ%�!$8 Ɠ̹ǝǠ&�ɿ)ǢĪ�=&ɑǐ̐)ƓǝȮ̳�(=�&8ƿ;

�)(<̹̖̒Śɦ&�$̹CyMV)Ɠǝ�$�(�ʞAŝÍ�=�&īǓ%�=̹ÿʓ(
̔<ĐɞAÙ�$ǢĪ�=�&9kUx('+ɧȲĚÒ,Ǯ įɴ̄ge�Gy):=ȍǶ9

ȞȠȍǶA�=�&&��̻4�̹¶ȓǐ),̹23℃¨�)åȓ�=�&):<̹ʛź+
�Ƀ
Ȭ+ɄȵƜà�>=̷̑Į̹1996̸̻  
Ǯ)̹CyMV+ɫǀ%˯˵˅ƸȂ&�$̹Ȇȸ;̷1992̸̏Ʉ�� RIPAȂ)"�$Ǥ˂�
�̻�+ɹǚ̹RIPAMaeȀɄ�=�&%��̷Ǿ̇;̹1994̸̻ ǓMaeAȷ�>-̹�
�Ǥ¹�;U�s�AÚ<Ø�$�;ƽ�>- 5Ùɝŷ% CyMVAǤØ�=�&%�=  ̻
�;)̹RIPA Ȃɫǀ%˯˵(GF�Y+ǤŋȂ%�=�&Ù�!��7̹¤+ºȪ)Ʉ
ȵ�=GF�Y)8Śƌ%�=:	)�=�7̹��"�ƭʙ)û<ɸB�̻RIPA Ȃ%,̹Ɲ
¹Ɠº�caOYAºʹ�=Ɗʼ�<̹RIPA A»	),̹,�7)ƝʱȐ�;Ɲ¹Aɬʹ�
=Ɗʼ�=̻4�̹L�Yʆɽ?ɳAʸſ�=�7)˳ƿ+s�Y`aOW�eA˝<¥�̹

̥Ɍɤ%Ɲ¹Ɠº�caOYA?ɳ�)ʀȬ)Ċɐ�� �̹;) �̹>AŲ 5 �ɝŷ+ɶ̍�ɑ
ÕȬ)Kae�=&�	ş�Ȧ̝(ºǥƊʼ%�=̻��%̹Ɲ¹Aɬʹ�=�&(�)Ɠº

�caOYAºʹ�=�7 �̹7s�cF� AA�caOY)Ċɐ���8+AȘÅ�$��-̹
GF�Y+ɞ̬)ƌ�$ƝʱȐ�;Ɲ¹Aɬʹ�=�&(�̐ƨɆ)Ɠº��=�&%�=

&ʌ
ßȷAǤ˂�� s̻�cF� A, S̹taphylococcus aureus̷ ̵ʚrfGȱʣ ̸ȵȶ�=^

�mOˡ%̹ȫŋ+įȝŷǕ«)��$ IgG)ȫȿɆ)ɹą��<̞>�<�=̻�+ƐˡAß
ȷ�� IgGɬʹMae8˜Ĵ�>$�=̻�+ɹǚ̹ZYMV P̹RSV-W+ƝʱȐAȷ�$̹Ɲ¹
Aɬʹ�=�&(� RIPAȂ):=Ǥŋ8ÿʓ&(!�̷Ǿ̇ 1994̸̻ ���̹ºȪ+ɞ̬9G
F�Y+ɞ̬):!$ ȷ̹�=ơØʂʴȎ9Ɠº�caOYȷ+ʂʴȎ+˼ŋˏ̪&�$ǵ!

�  ̻
¨� d̹�qC�+GF�Yɂ̖̒Śɦ+�7 C̹yMVAŚ˚&�� DTIBA& RIPAAɔɡ�
�̹ǵƎ(;̹Ȱĭ%,̹2&B'»@>(�!�̻�+Ȳȹ,̹GF�Y+Ǥŋƛʳ+˸

š&úǷ¼�$̹lr�ƀ�$̹d�qC�+̢ʼȑ<̹ȵȶʍ2&B'�(�(!��

7%�=  ̻
� �%���"& %�:-G06-L;��3+M4 
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ǽʃɍ)��$̹�ȽɆ)K�Mb̬+̆ʼɂő%�=K�MbP��h�Pɂ,̹Őū�Ȇ

̇):< 1988Ŵ̹̒ ʵŨ+W�O��U�%Ü7$ɄȵĬċ�>�̷ Miyakawa & Tsuno 1989̸̻
�+Ƅ 1̹994Ŵ Ā̹ȕĸņ+ʭƱƦ;):<ǽʃǓŨó̀+ųĎÐĢ+ǣǫW�O��U�%Ʉ

ʾ�>�̷Ǿ̇;̹1997̸̻ ǽʃɍ&˾ʽǣȪ̒ɀ�êƙ+ːǞ):<̹ǽʃɍÔ23Îĩ%Ʉ
ʾ�>�̷Ȓ�ĥ�Ǿ̹̇1997̸̻ Ɓǃ,̹K�MbP��h�Pɂ+ɂö)"�$,̹Ḭ̄Ğ
̟(̟Ḭ̄Ɛɶʣ&�>̹@Ġ%ɔɡ�>�˅ƸȂ,̹ˤʩÚȩˆƷ+̡ł̫Ɔ̌ˀŘ&YE

�eJ��Xɥ0+ƨǑǤŋ%�!�̻���̹ʭÉȵ;,̹Ɓǃ̹ǉƹ+ƛʳ%�=P��h

�Pɂɶʣ+ DNAs��rȀɄ�$�<̹ǽʃǓŨ%Ʉʾ��P��h�Pɂ,̹ʐɏ˅Ƹ
)å
$̹DNA˅Ƹ):<ɔˋ�>�̷Ǿ̇;̹1997̽Huang et al., 1999̸̻ PCR):=K�M
bP��h�Pɂ+˅Ƹ,̹Jagoueix et al.̷ 1996̸):<ɔɡ�>�̻ǽʃɍ%,̹1999Ŵ�;
K�MbP��h�Pɂ4BŹ̒ǰ�ǥ̏ŀ�>� Ǔ̻�ǥ, Ǔ̹ɂ+ǒɄȵĥ̷ ɍĶAĉ6̸

0+4BŹA̒ǰ�=�7̹ɄɂǠAɄʾ�$̖÷�̹ɄȵȗA(��$̷Ɓǃ,̹Ł£ʮ+̒

̖,ĉ4>$�(�!�̸̹ ƓǝƢĸA̒�&�	8+%�!�̻���̹K�MbP��h�

Pɂ,̹ʕȤǕ«%,̹Ɠǝ�;Ʉɂ4%+ǐ̐̍�̹ɃȬ8ǟ̰̙ő9KxM�yW+̭ő

):=�ǮɆ(ɃȬ(')´$�=�7̹˅ƸȂ+̏Ʉ,̹̆ʼ%�!�̻�;)̹Ǔɂ,̹x

K�MX�x):<ǺɼɆ)Ł£�>=�7̹Ǔʮ+ɄȵȵƔAˁƿ�=�&̹Ł£m^��A

ƿ;��=Ɗʼ8�!�  ̻
���� �%���"& %�:-(>G06-2F 
ʐɏ˅Ƹ̼ʦ+ɃȬ9ǠÎ¹+̠ğǸ�;˅Ƹ�=̻K�MbP��h�Pɂ+ɃȬ,̹ʦ+̵

î̹ʦʔ+̵î9S�Oî̹˲ɾƶɱ('%�=̻ƓǝÜǐ('),̹�̀+Ǜ+ʦŞħî�

$̵îɃȬ&(=̵̶̀ɂ̷Huanglongbing̼HLB̸̻́�>;+ɃȬ,̹̉ǭ('+ǟ̰̙ő9T
w_�KxM�yW('+̭ő)²!$Ȱ>=ɃȬ)8´$�=�7̹˅ ƸAɔō)�=�7)

,̹ƨǑ):=ȵȪǤŋ̷ƨǑǤŋ̸9 PCR ):=˽±łǤŋ('):!$ɂöɶʣ+ƓǝA
ɔˋ�=Ɗʼ�=  ̻
ƨǑǤŋ̼ǤŋŚ˚K�Mb+ʝ9ʵɈA 2Ŵȵ¨�+v�K�('+ōȵʞAĀǑ)ʝƨ��
=&̹Ʋ˷̐�;Ʋ�ǋƄ)̹v�K�+ʦ)̹K�MbP��h�Pɂȫǌ+ʦ+̵î̹ʦʔ

̵î9˲ɾƶɱ('+ɃȬȰ>=̻Ǥŋ)ȷ�=K�Mbǫɞ,̹v�K�+Ķ)^�K�9

W�O��U�('ķ�+8+»
=̻ƨǑǤŋ,̹ʝƨ�+Sb�
˥)¥�>-̹Ƿ˧Ɇ

ɫô)%�=̹U�s�9ĀǑ+ȬƔ̹ʑƖȴİ):<Ʉɂ4%+ǐ̐l�l�%̹Ýŋ�

=4%)̍ǐ̐Ɗʼ(�̹ĀǑAÄÎ(ȬƔ%ǤŋǣȪ&�$»
=4%)̹ǃ̹̐ƚ̐�:.

ŵ�ĭƙƊʼ%�=  ̻
YO�a`Ȃ̼HLB)ʉɂ��ǫ+ʦ�),̹d�s�ȿűʨɟ�=̻�+ƐˡAßȷ�$̹
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