
$77,�Giornate Fitopatologiche� ���������������� 
�

�

9$/87$=,21(�',�81�0(72'2�63(5,0(17$/(�3(5�/$�67,0$�
'(//¶$77,9,7¬�,16(77,&,'$�68�,1)(67$=,21,�$57,),&,$/,�',�

HALYOMORPHA HALYS�,1�6(0,&$032��
�

0��35(7,���0��/$1',���(��%20%$5',1,���&��025(77,���$��0$6(77,���
(��3$648$/,1,��

�$VWUD�,QQRYD]LRQH�H�6YLOXSSR�&G6��9LD�7HEDQR��������������)DHQ]D��5$���
�',67$/��8QLYHUVLWj�GL�%RORJQD��9LDOH�)DQLQ��������������%RORJQD�

PLFKHOH�SUHWL#DVWUDLQQRYD]LRQH�LW�
�

5,$668172�
2ELHWWLYR�GHO�SUHVHQWH�ODYRUR�q�VWDWR�OD�YDOLGD]LRQH�GL�XQ�DSSURFFLR�VSHULPHQWDOH�XWLOL]]DWR�LQ�
(PLOLD�5RPDJQD�GDO������LQ�SURYH�GL�FDPSR�SHU�YDOXWDUH�O¶DWWLYLWj�GL�SURGRWWL�LQVHWWLFLGL�QHL�
FRQIURQWL�GHOOD�FLPLFH�DVLDWLFD�Halyomorpha halys��Ê�VWDWR�VFHOWR�XQ�FDVR�VWXGLR�VX�DFWLQLGLD��
FRQ�WUH�VRVWDQ]H�DWWLYH�DXWRUL]]DWH�VXOOD�FROWXUD��SLUHWUR�QDWXUDOH��HWRIHQSUR[�H�GHOWDPHWULQD���
VDJJLDQGR�L�SURGRWWL�VX�SLDQWH�GL�DFWLQLGLD�LQIHVWDWH�DUWLILFLDOPHQWH�FRQ�FLPLFL�DVLDWLFKH�DGXOWH��
LQ�WUH�GLYHUVL�SHULRGL��VHJXHQGR�OD�GLQDPLFD�GHOOH�LQIHVWD]LRQL�QDWXUDOL�QHJOL�DFWLQLGLHWL�GHOOD�
]RQD�� 'DOOR� VWXGLR� HPHUJRQR� GLIIHUHQ]H� QHOOH� DWWLYLWj� GHL� SURGRWWL� FKH� VRQR� DWWULEXLELOL�
VRSUDWWXWWR�DOOH�ORUR�FDUDWWHULVWLFKH�LQWULQVHFKH�H�FKH�IRUQLVFRQR�SHUWDQWR�XQD�IRWRJUDILD�GHOOH�
SRWHQ]LDOLWj�LQVHWWLFLGH�QHL�FRQIURQWL�GHJOL�DGXOWL��4XHVWR�PHWRGR��FRQ�LQIHVWD]LRQL�DUWLILFLDOL��
IRUQLVFH�SHUWDQWR�LQGLFD]LRQL�FRPSOHPHQWDUL�DOOH�SURYH�GL�SLHQR�FDPSR�VX�LQIHVWD]LRQL�QDWXUDOL��
SHU�XQD�SL��GHWWDJOLDWD�FRQRVFHQ]D�GHOOH�PRGDOLWj�GL�D]LRQH�GHOOH�VRVWDQ]H�DWWLYH�VDJJLDWH�H�SHU�
SURJHWWDUH�SURWRFROOL�VSHULPHQWDOL�DGHJXDWL��
3DUROH�FKLDYH��FLPLFH�DVLDWLFD��HIILFDFLD��DFWLQLGLD��VHPLFDPSR��PRUWDOLWj�
�
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9$/,'$7,21�2)�$1�(;3(5,0(17$/�35272&2/�72�(9$/8$7(�7+(�())(&7�
2)�,16(&7,&,'(6�:,7+�$1�$57,),&,$/�,1)(67$7,21�2)�HALYOMORPHA 

HALYS ,1�6(0,�),(/'�(;3(5,0(176�
7KH�DLP�RI�WKLV�VWXG\�ZDV�WKH�YDOLGDWLRQ�RI�DQ�H[SHULPHQWDO�DSSURDFK�XVHG�LQ�(PLOLD�5RPDJQD�
VLQFH������LQ�ILHOG�WULDOV�WR�HYDOXDWH�WKH�DFWLYLW\�RI�LQVHFWLFLGHV�DJDLQVW�WKH�%URZQ�0DUPRUDWHG�
6WLQN�%XJ��%06%���Halyomorpha halys��$�FDVH�VWXG\�RQ�NLZL�FURS�ZDV�FKRVHQ��ZLWK�WKUHH�
DFWLYH� LQJUHGLHQWV� �QDWXUDO�S\UHWKUXP��HWRIHQSUR[�DQG�GHOWDPHWKULQ��DXWKRUL]HG�RQ� WKH�FURS��
WHVWLQJ�WKH�SURGXFWV�RQ�NLZL�SODQWV�DUWLILFLDOO\�LQIHVWHG�ZLWK�DGXOW�%06%V��LQ�WKUHH�GLIIHUHQW�
SHULRGV�IROORZLQJ�WKH�G\QDPLFV�RI�QDWXUDO�LQIHVWDWLRQV�LQ�WKH�NLZL�RUFKDUGV�RI�WKH�DUHD��7KH�
VWXG\�UHYHDOV�GLIIHUHQFHV�LQ�WKH�DFWLYLWLHV�RI�WKH�LQVHFWLFLGH�SURGXFWV�ZKLFK�DUH�PDLQO\�GXH�WR�
WKHLU� LQWULQVLF� FKDUDFWHULVWLFV�� SURYLGLQJ� D� VQDSVKRW�RI� WKH� LQVHFWLFLGDO� SRWHQWLDO� WRZDUGV� WKH�
DGXOWV� RI� WKLV� WDUJHW� VSHFLHV�� 7KLV� PHWKRG�� ZLWK� DUWLILFLDO� LQIHVWDWLRQV�� WKHUHIRUH� RIIHUV�
FRPSOHPHQWDU\� LQGLFDWLRQV� WR�RSHQ� ILHOG� WHVWV�ZLWK�QDWXUDO� LQIHVWDWLRQV�� IRU�D�PRUH�GHWDLOHG�
NQRZOHGJH�RI�WKH�PRGH�RI�DFWLRQ�RI�WKH�WHVWHG�DFWLYH�LQJUHGLHQWV�DQG�IRU�GHVLJQLQJ�VXLWDEOH�
H[SHULPHQWDO�SURWRFROV��
.H\ZRUGV��%URZQ�0DUPRUDWHG�6WLQN�%XJ��HIILFDF\��NLZLIUXLW��VHPL�ILHOG��PRUWDOLW\�
�

,1752'8=,21(�
���/D� FLPLFH� DVLDWLFD�Halyomorpha halys� �6WnO�� �5K\QFKRWD�� 3HQWDWRPLGDH�� q� DG� RJJL� LO� SL��
LPSRUWDQWH�ILWRPL]R�GL�LQWHUHVVH�DJUDULR�D�OLYHOOR�QD]LRQDOH�H�QRQ�VROR��SHU�OH�QRWHYROL�SHUGLWH�
HFRQRPLFKH�FKH�VWD�SURYRFDQGR�QHO�FRPSDUWR�RUWRIUXWWLFROR��1HO�������SHU�LO�VROR�1RUG�,WDOLD�
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OH�VWLPH�GHL�GDQQL�KDQQR�ODUJDPHQWH�VXSHUDWR�L�����PLOLRQL�GL�HXUR�SHU�SHUR��SHVFR�H�QHWWDULQR��
D�FXL�VL�DJJLXQJH�XQD�SHUGLWD�GL�ROWUH���������JLRUQDWH�GL�ODYRUR��VWLPH�GL�ILQH�VHWWHPEUH�������
&62� �� &HQWUR� 6HUYL]L� 2UWRIUXWWLFROL�� ������� VH� D� TXHVWL� VL� VRPPDQR� JOL� LPSRUWDQWL� GDQQL�
UHJLVWUDWL�QHO�FRPSDUWR�GHO�PHOR�H�GHOO¶DFWLQLGLD��ULVXOWD�HYLGHQWH�LO�SRWHQ]LDOH�GLVWUXWWLYR�GHOOD�
FLPLFH�DVLDWLFD�GL�XQ�LQWHUR�VHWWRUH��OD�IUXWWLFROWXUD���FRQ�ULFDGXWH�QHJDWLYH�VX�WXWWD�OD�ILOLHUD�LQ�
VHQVR�ODWR��
$�FDXVD�GHOOD�VXD�HOHYDWD�SROLIDJLD��PRELOLWj��ORQJHYLWj��SUROLILFLWj�H�DGDWWDELOLWj��H. halys�VWD�

DG�RJJL�WURYDQGR�XQ�FRQWHVWR�IDYRUHYROH�SHU�LO�VXR�VYLOXSSR�QHL�QRVWUL�DPELHQWL��/D�GLIHVD�DWWLYD�
FRQ� LQVHWWLFLGL� q� VSHVVR� SRFR� SHUIRUPDQWH� �H� FRPXQTXH� VRWWR� OH� DVSHWWDWLYH� LQ� WHUPLQL� GL�
ULGX]LRQH� GHO� GDQQR��� WURYDQGR� XQD� GLIILFROWj� LQWULQVHFD� QHL� OLPLWL� RJJHWWLYL� GHL� SURGRWWL�
GLVSRQLELOL��HIILFDFLD��SHUVLVWHQ]D�H�VHOHWWLYLWj��H�QHOOH�FDUDWWHULVWLFKH�HWRORJLFKH�GHOO¶LQVHWWR��FKH�
WHQGH� D� VIXJJLUH� DJOL� LQWHUYHQWL� DEEDWWHQWL�� VRSUDWWXWWR� DOOR� VWDGLR�GL� DGXOWR�� ,QROWUH� LQ�TXHVWL�
XOWLPL�WHPSL�OD�GLVSRQLELOLWj�GL�VRVWDQ]H�DWWLYH�HIILFDFL�VWD�VXEHQGR�XQD�IRUWH�OLPLWD]LRQH��EDVWD�
SHQVDUH�DOOD�PHVVD�DO�EDQGR�D�OLYHOOR�(XURSHR�GL�FORUSLULIRV�H�FORUSLULIRV�PHWLOH�DYYHQXWD�DG�
LQL]LR� GLFHPEUH� ������� 3HUWDQWR�� OH� SRFKH� PROHFROH� DQFRUD� D� GLVSRVL]LRQH� YDQQR� PHJOLR�
FRQRVFLXWH�H�VIUXWWDWH�SHU�WUDUQH�OD�PDVVLPD�HIILFDFLD�HG�HIILFLHQ]D�GL�XWLOL]]R��FRQVLGHUDQGRQH�
WXWWH�OH�SRWHQ]LDOLWj�H�L�OLPLWL��
/D�VSHULPHQWD]LRQH�VXO�FRQWUROOR�FKLPLFR�q�VWDWD�FRSLRVD��VRSUDWWXWWR�QHJOL�6WDWL�8QLWL��.XKDU�

H�.DPPLQJD���������H�WXWWDYLD�SUHVHQWD�HYLGHQWL�OLPLWL�VXOO¶LQWHUSUHWD]LRQH�GHL�GDWL��OH�SURYH�GL�
ODERUDWRULR�� ULVSHWWR� D� TXHOOH� GL� VHPLFDPSR� H� FDPSR�� SRUWDQR� D� ULVXOWDWL� PLJOLRUDWLYL� SHU� L�
SURGRWWL�VDJJLDWL�H�VSHVVR�LQ�FDPSR��VLWXD]LRQH�RSHUDWLYD�RWWLPDOH��UDSSUHVHQWDQGR�OD�UHDOWj��OD�
PRUWDOLWj� H� LO� GDQQR� QRQ� VRQR� IDFLOPHQWH� PLVXUDELOL� VHQ]D� LQWHUIHUHQ]H� �LQ� SDUWLFRODUH� SHU�
O¶HOHYDWD�PRELOLWj�GHOO¶LQVHWWR�H�OD�GLVWULEX]LRQH�QRQ�XQLIRUPH�GHOOD�FLPLFH�QHO�VLWR�GL�SURYD���$�
WDO�SURSRVLWR��VXOOD�IDOVDULJD�GHL�SURWRFROOL�GL�YDOXWD]LRQH�GHOOH�VHOHWWLYLWj�VX�VSHFLH�XWLOL��+DVVDQ��
�������QHJOL�XOWLPL�DQQL�q�VWDWR�PHVVR�D�SXQWR�XQ�SURWRFROOR�RSHUDWLYR�SHU�OH�SURYH�GL�FDPSR��
FKH�SHUPHWWH�GL�PLVXUDUH�QHO� EUHYH�SHULRGR� ����K�� OD�PRUWDOLWj�SHU� FRQWDWWR� �HIIHWWR� µknock-
down¶��LQ�SUHVHQ]D�GL�LQIHVWD]LRQL�QDWXUDOL�GL�FLPLFH�DVLDWLFD�QHL�IUXWWHWL��7DOH�SURWRFROOR��3UHWL�
HW�DO�������D��q�VWDWR�SURSRVWR�HG�DFFHWWDWR�DQFKH�FRPH�OLQHD�JXLGD�(332��(332�33����������
������SHU�OD�YDOXWD]LRQH�GHJOL�LQVHWWLFLGL�QHL�FRQIURQWL�GL�H. halys�LQ�SLHQR�FDPSR��
,O� SUHVHQWH� ODYRUR� VL� q� SURSRVWR� GL� FRPSOHWDUH� LO� SURWRFROOR� VRSUDLQGLFDWR�� HVWHQGHQGR�

O¶LQGDJLQH� DOOD� YDOXWD]LRQH� GHOO¶DWWLYLWj� GHJOL� LQVHWWLFLGL� LQ� FDPSR� FRQ� LQIHVWD]LRQL� DUWLILFLDOL�
LVRODWH�LQ�PDQLFRWWL�GL�UHWH��PHWWHQGRQH�LQ�OXFH�SUHJL�H�GLIHWWL��
�

0$7(5,$/,�(�0(72',�
&RPH�FDVR�VWXGLR�VL�q�VFHOWR�GL�RSHUDUH�VXOOD�FRPELQD]LRQH�Actinidia deliciosa - H. halys,�DO�

ILQH� GL� OHJJHUH� L� GDWL� RWWHQXWL� LQ� TXHVWD� VSHULPHQWD]LRQH� FRQ� LQIHVWD]LRQH� DUWLILFLDOH� VX� XQD�
FROWXUD� GL� JUDQGH� LQWHUHVVH� H� FKH�� VSHFLDOPHQWH� QHOO¶XOWLPR� ELHQQLR�� VWD� UHJLVWUDQGR� GDQQL�
FUHVFHQWL�GL�FLPLFH�DVLDWLFD�VRSUDWWXWWR�YHUVR�ILQH�VWDJLRQH��LQ�SUH�UDFFROWD���TXDQGR�QXPHURVH�
DOWUH�FROWXUH�JLj�UDFFROWH�QRQ�VRQR�SL��DWWUDWWLYH�SHU�PDQFDQ]D�GL�IUXWWL�H�OH�SRSROD]LRQL�GHOOD�
FLPLFH�LQL]LDQR�DG�DJJUHJDUVL�VX�DFWLQLGLD�SULPD�GHOO¶HQWUDWD�LQ�VYHUQDPHQWR���
7UD�OD�ILQH�GHOO¶HVWDWH�H�LQL]LR�DXWXQQR�������VRQR�VWDWH�UHDOL]]DWH�WUH�SURYH�GL�FDPSR�LQ�XQ�

LPSLDQWR�FRPPHUFLDOH�GL�DFWLQLGLD�D�SROSD�YHUGH��FY�+D\ZDUG��VLWR�D�)DHQ]D��5$���XWLOL]]DQGR�
XQ� GLVHJQR� VSHULPHQWDOH� D� EORFFKL� FRPSOHWDPHQWH� UDQGRPL]]DWL� �5&%�� FRQ� ���
ULSHWL]LRQL�WUDWWDPHQWR�H���SLDQWH�SDUFHOOD��/¶DFWLQLGLHWR�GL����DQQL�GL�HWj��VHVWR�G¶LPSLDQWR�����
P�[�����P��LUULJDWR�D�JRFFLD��QRQ�SUHVHQWDYD�XQ¶LQIHVWD]LRQH�FRQFODPDWD�GL�H. halys�HG�q�VWDWR�
JHVWLWR�VHFRQGR�OH�OLQHH�WHFQLFKH�GHL�'LVFLSOLQDUL�GL�3URGX]LRQH�,QWHJUDWD�GHOOD�5HJLRQH�(PLOLD�
5RPDJQD��HVFOXGHQGR�JOL�LQWHUYHQWL�FRQ�LQVHWWLFLGL�GXUDQWH�WXWWR�LO�SHULRGR�GHOOD�SURYD�SHU�QRQ�
LQWHUIHULUH�FRQ�OR�VWXGLR���
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/¶LQIHVWD]LRQH�DUWLILFLDOH�q�VWDWD�UHDOL]]DWD�SHU�FLDVFXQD�SURYD��FRQILQDQGR�JUXSSL�GL�LQVHWWL�
LQ�JDEELH�GL�UHWH�D�PDJOLD�ILQH����PP���GL�IRUPD�FLOLQGULFD�H�GLPHQVLRQH����FP�GL�OXQJKH]]D�H�
���FP�GL�GLDPHWUR��&LDVFXQ�PDQLFRWWR�FRVWLWXLYD�XQD�UHSOLFD�H�FRQWHQHYD����DGXOWL�GL�H. halys�
H�DOPHQR���IUXWWL�H���IRJOLH�GL�DFWLQLGLD��3HUWDQWR�LQ�FLDVFXQD�SURYD�VRQR�VWDWL�VDJJLDWL�����DGXOWL�
GL�FLPLFH�SHU�WUDWWDPHQWR��*OL�LQVHWWL�VRQR�VWDWL�UDFFROWL�LQ�XQ�FDPSR�GL�VRLD�QRQ�WUDWWDWR�GXUDQWH�
OR� VWHVVR� SHULRGR� GHOOH� SURYH�� SHUWDQWR� HUDQR� GL� HWj� H� VWDWR� ILVLRORJLFR� VFRQRVFLXWL�� PD�
UDSSUHVHQWDYDQR�TXDQWR�SUHVHQWH�LQ�TXHO�WHUULWRULR�GXUDQWH�LO�PRPHQWR�VWDJLRQDOH�LQ�FXL�VRQR�
VWDWH� UHDOL]]DWH� OH� SURYH�� 4XHVWR� VLVWHPD� FRQWUROODWR�� HVSRQHQGR� DG� XQ� WUDWWDPHQWR� LQVHWWL�
VHOYDWLFL�LQ�DPELHQWH�FRQILQDWR��SHUPHWWH�GL�JDUDQWLUH�XQ¶XQLIRUPLWj�GL�LQIHVWD]LRQH��XWLOL]]DQGR�
XQD�SRSROD]LRQH�UDSSUHVHQWDWLYD�GL�TXDQWR�SUHVHQWH�LQ�QDWXUD��
,O�VLQJROR�WUDWWDPHQWR�VSHULPHQWDOH��FRQ�L� IRUPXODWL�D�FRQIURQWR��q�VWDWR�UHDOL]]DWR�FRQ�XQ�

QHEXOL]]DWRUH� VSDOOHJJLDWR� H� PRWRUL]]DWR� �PRGHOOR� 6WLKO� 65� ������ GLVWULEXHQGR� XQ� YROXPH�
VLPXODWR�GL�EDJQDWXUD�GL������/�KD��*OL�LQVHWWL�VRQR�VWDWL�LQVHULWL�QHL�PDQLFRWWL�GL�UHWH�SULPD�
GHOO¶DSSOLFD]LRQH�VSHULPHQWDOH��SHUWDQWR�KDQQR�ULFHYXWR�LO�WUDWWDPHQWR�LQVHWWLFLGD�DWWUDYHUVR�OD�
UHWH��,�WUDWWDPHQWL�LQ�SURYD�VRQR�ULSRUWDWL�LQ�WDEHOOD����7UH�ULOLHYL�HIILFDFLD�VRQR�VWDWL�UHDOL]]DWL�D�
�����H���JLRUQL�GDOO¶DSSOLFD]LRQH�VSHULPHQWDOH�� ULOHYDQGR�OD�PRUWDOLWj�GHJOL� LQVHWWL� LQ�FLDVFXQ�
PDQLFRWWR�� /H� WHPSLVWLFKH� GHOOH� WUH� SURYH� VRQR� ULSRUWDWH� LQ� WDEHOOD� ��� /H� SURYH� VRQR� VWDWH�
UHDOL]]DWH�LQ�]RQH�FRQWLJXH�PD�QRQ�VRYUDSSRVWH�GHOOR�VWHVVR�LPSLDQWR�GL�DFWLQLGLD��
,�GDWL�GL�PRUWDOLWj�VRQR�VWDWL�HODERUDWL�FRQ�XQ�PRGHOOR�JHQHUDOL]]DWR�OLQHDUH�PLVWR��*/00��

FDUDWWHUL]]DWR�GD�GLVWULEX]LRQH�GHOO¶HUURUH�ELQRPLDOH�H�IXQ]LRQH�GL�FROOHJDPHQWR�SURELW��/H�WHVL�
D� FRQIURQWR� �WHVWLPRQH� QRQ� WUDWWDWR�� SLUHWUR� QDWXUDOH�� HWRIHQSUR[� H� GHOWDPHWULQD�� VRQR� VWDWH�
LQFOXVH�FRPH�IDWWRUH�ILVVR��JOL�LQWHUYDOOL�GL�HVSRVL]LRQH�FRPH�PLVXUD�ULSHWXWD�H�OH�WUH�UHSOLFKH�
QHO�WHPSR�FRPH�IDWWRUH�UDQGRP��3HU�OD�VHSDUD]LRQH�GHOOH�WHVL�q�VWDWD�LPSLHJDWD�OD�FRUUH]LRQH�
VHTXHQ]LDOH�GL�%RQIHUURQL��S����������/¶DQDOLVL�GHL�GDWL�q�VWDWD�HVHJXLWD�FRQ�LO�VRIWZDUH�,%0�
6366�6WDWLVWLFV�YHU�������
�
7DEHOOD����7HVL�D�FRQIURQWR�QHOOH�WUH�SURYH�GL�FDPSR������VX�DFWLQLGLD�

7HVL�D�FRQIURQWR� )RUPXOD]LRQH� 6RVWDQ]D�DWWLYD�
�FRQFHQWUD]LRQH��

'RVH�GHO�IRUPXODWR�
FRPPHUFLDOH�

7HVWLPRQH�QRQ�WUDWWDWR� �� DFTXD� ��

$VVHW� (/� SLUHWULQH�SXUH�
������J�/�� ����P/�������/�

7UHERQ�8S� (/� HWRIHQSUR[�
�������J�/�� ����P/���KD�

'HFLV�(YR� (:� GHOWDPHWULQD�
����J�/�� ���P/�������/�

�
7DEHOOD����7HPSLVWLFKH�GL�DSSOLFD]LRQH�H�ULOLHYL�QHOOH�WUH�SURYH�GL�FDPSR������VX�DFWLQLGLD�

3URYD�
'DWD�

WUDWWDPHQWR�
�7��

5LOLHYR��
7�����JJ�

5LOLHYR��
7�����JJ�

5LOLHYR�
7�����JJ�

�� ����� ����� ����� �����
�� ����� ����� ����� �����
�� ����� ����� ����� �����
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5,68/7$7,�(�',6&866,21(�
,�ULVXOWDWL�VXOO¶DWWLYLWj�GHL�SURGRWWL�LQ�SURYD�VRQR�ULSRUWDWL�LQ�WDEHOOD���H�ILJXUD����/D�PRUWDOLWj�

GHOOH�FLPLFL�ULOHYDWD�GHQWUR�L�PDQLFRWWL�GL�UHWH�KD�LQ�SDUWH�FRQIHUPDWR�TXDQWR�RVVHUYDWR�LQ�SURYH�
DEEDWWHQWL�GL�FDPSR�UHDOL]]DWH�FRQ�L�WHOL�VLVWHPDWL�VRWWR�OH�SLDQWH�WUDWWDWH��3UHWL�HW�DO�������E��H�
LQ�SDUWH�VL�GLVFRVWD�GDL�GDWL�GL�FDPSR�GL�DOWUH�SURYH��3DVTXDOLQL�HW�DO����������/H�UDJLRQL�SRVVRQR�
HVVHUH�PROWHSOLFL�H�GL�VHJXLWR�GHWWDJOLDWH���
D�� ,O� PRPHQWR� VWDJLRQDOH� LQ� FXL� VL� UHDOL]]D� OD� SURYD� LQIOXLVFH� VXO� ULVXOWDWR� LQ� WHUPLQL� GL�

PRUWDOLWj�� ,Q�SLHQR� FDPSR�XQD� ULGRWWD� DWWLYLWj� GHL� SURGRWWL� LQVHWWLFLGL� D� ILQH� VWDJLRQH� q� QRWD�
�/HVNH\�HW�DO���������H�FRQIHUPDWD�DQFKH�QHO�QRVWUR�DPELHQWH��DG�HVHPSLR�SHU�L�SLUHWURLGL�QHL�
FRQIURQWL�GHJOL�DGXOWL�GL� FLPLFH�SUHVHQWL�D� ILQH�HVWDWH� �3UHWL� HW� DO�������E��� ,QIDWWL��JOL� DGXOWL�
XVFLWL� GDOOR� VYHUQDPHQWR� D� LQL]LR� SULPDYHUD� VRQR� PDJJLRUPHQWH� VHQVLELOL� DL� WUDWWDPHQWL�
LQVHWWLFLGL�ULVSHWWR�DJOL�DGXOWL�SURVVLPL�DOO¶HQWUDWD�LQ�VYHUQDPHQWR�DG�LQL]LR�DXWXQQR��3HUWDQWR��
XQD�SURYD�UHDOL]]DWD�D�PHWj�VWDJLRQH�SRWUj�GDUH�ULVXOWDWL�GLIIHUHQWL�GD�XQD�SURYD�GL�LQL]LR�R�ILQH�
VWDJLRQH��$OOR�VWHVVR�PRGR�VL�SXz�OHJJHUH�OD�SRWHQ]LDOH�SHUIRUPDQFH�GHJOL�LQWHUYHQWL�D]LHQGDOL�
LQ�SLHQR�FDPSR�GXUDQWH�OD�VWDJLRQH��
E��/R�VWDGLR�GL�VYLOXSSR�GHOO¶LQVHWWR�FRQ�LO�TXDOH�VL�RSHUD�FRQWULEXLVFH�LQ�PRGR�GHWHUPLQDQWH�

VXOO¶DWWLYLWj�GHOOH�VRVWDQ]H�DWWLYH�VDJJLDWH��,QIDWWL��YL�VRQR�GLYHUVH�HYLGHQ]H�VSHULPHQWDOL��DQFKH�
LQ�DPELWR� LWDOLDQR��FKH�QHDQLGL�H�QLQIH�VRQR�PROWR�SL��VHQVLELOL�GHJOL�DGXOWL� �1DQQLQL� HW� DO���
������H�DQFKH� WUD�JOL�VWDGL�SUH�LPPDJLQDOL�F¶q�XQD�PDJJLRU�VHQVLELOLWj�GL�TXHOOL�SL��JLRYDQL�
�3UHWL�HW�DO�������D���3HUWDQWR��ROWUH�DG�HVVHUH�SUHIHULELOH�WHQHU�VHSDUDWH�OH�PRUWDOLWj�GL�JLRYDQL�
H�DGXOWL�GL H. halys��q�VHPSUH�GD�FRQVLGHUDUH�VX�TXDOH�VWDGLR�q�VWDWR�RWWHQXWR�LO�GDWR�GL�PRUWDOLWj��
$QDORJDPHQWH�� VH� O¶DJULFROWRUH� VL� WURYD� GL� IURQWH� DG� XQD� SRSROD]LRQH� PDJJLRUPHQWH�
UDSSUHVHQWDWD� GD� VWDGL� JLRYDQLOL�� O¶LQWHUYHQWR� LQVHWWLFLGD� DYUj� XQD� PDJJLRU� SUREDELOLWj� GL�
VXFFHVVR�LQ�WHUPLQL�GL�DEEDWWLPHQWR�GHOOD�SRSROD]LRQH��
F��/D�FROWXUD�LQ�FXL�VL�RSHUD�SXz�LQIOXLUH�VXO�ULVXOWDWR�GL�XQ�WUDWWDPHQWR�LQVHWWLFLGD��,QIDWWL��OD�

IRUPD�GL�DOOHYDPHQWR��OD�VWUXWWXUD�GHOOD�FKLRPD��OD�YLJRULD�GHOOD�SLDQWD�HG�LO�ULJRJOLR�YHJHWDWLYR��
OR� VWDGLR� IHQRORJLFR� VRQR� WXWWL� SDUDPHWUL� FKH� YDQQR� DG� LQIOXLUH� VXOOD� EDJQDWXUD�� 2SHUDQGR�
SULQFLSDOPHQWH� FRQ�SURGRWWL� DWWLYL� SHU� FRQWDWWR�� q� TXLQGL� IRQGDPHQWDOH� JDUDQWLUH�XQD�EXRQD�
EDJQDWXUD� GHOO¶LQWHUD� FKLRPD�� $� OLYHOOR� VSHULPHQWDOH�� FRVu� FRPH� LQ� FDPSDJQD� SHU� JOL�
DJULFROWRUL��q�SHUWDQWR�LQGLVSHQVDELOH�FRQVLGHUDUH�JOL�DVSHWWL�LQHUHQWL�OH�WHFQLFKH�GL�DSSOLFD]LRQH�
SHU�XQD�FRUUHWWD�EDJQDWXUD�IXQ]LRQH�GHOOH�FDUDWWHULVWLFKH�VSHFLILFKH�GHOOD�FROWXUD�GD�WUDWWDUH��
/H� LQGDJLQL� VSHULPHQWDOL�XWLOL]]DQGR� LQIHVWD]LRQL�DUWLILFLDOL� �FLRq�FRQILQDQGR� OH� FLPLFL� QHL�

PDQLFRWWL�GL�UHWH��SRUWDQR�D�YDQWDJJL�H�VYDQWDJJL�ULVSHWWR�DOOR�VIUXWWDUH�OH�LQIHVWD]LRQL�QDWXUDOL�
LQ�FDPSR�SHU�UDFFRJOLHUH�GDWL�GL�PRUWDOLWj��ULOHYDELOL�DG�HVHPSLR�VX�LQVHWWL�FDGXWL�LQ�WHOL�R�UHWL�
SRVL]LRQDWH�VRWWR�OH�SLDQWH�WUDWWDWH���,Q�SDUWLFRODUH��JOL�DVSHWWL�GD�FRQVLGHUDUH�VRQR��
���(VSRVL]LRQH� FRQWLQXDWLYD� H�SUROXQJDWD� DO� SURGRWWR�� JOL� LQVHWWL� FRQILQDWL� LQ�JDEELD� VRQR�

HVSRVWL�DO�SURGRWWR�LQ�IDVH�GL�DSSOLFD]LRQH�WRSLFD��GXUDQWH�LO�WUDWWDPHQWR�VSHULPHQWDOH��H�TXLQGL�
DO�UHVLGXR�GHO�SURGRWWR�SUHVHQWH�VXOOD�FROWXUD��IRJOLH�H�IUXWWL�WUDWWDWL�FRQWHQXWL�QHO�PDQLFRWWR�GL�
UHWH��H�VXOOD�VXSHUILFLH�GHOOD�JDEELD��OD�UHWH��LQ�IXQ]LRQH�GHO�PDWHULDOH��SXz�HVVHUH�SL��R�PHQR�
DVVRUEHQWH�� GXUDQWH� WXWWR� LO� SHULRGR� SRVW�DSSOLFD]LRQH��9HURVLPLOPHQWH� LQ� QDWXUD�� OH� FLPLFL�
HVVHQGR� OLEHUH�GL�PXRYHUVL�SRVVRQR�DOORQWDQDUVL�GDOOD�FROWXUD� WUDWWDWD��R� ULIXJLDUVL� LQ�DUHH�R�
OXRJKL�QRQ�WUDWWDWL��H�TXLQGL�ULGXUUH�L� WHPSL�GL�HVSRVL]LRQH��3HUWDQWR�VL�ULWLHQH�FKH�LO�PHWRGR�
GHOOH�LQIHVWD]LRQL�DUWLILFLDOL�IRUQLVFD�XQ�GDWR�PROWR�XWLOH�SHU�XQ�FRQIURQWR�IUD�SURGRWWL��PD�FRQ�
FDUDWWHUH�QRQ�DVVROXWR�ULVSHWWR�DOOH�SUHVWD]LRQL�GHO�FDPSR��
���&RPSRUWDPHQWR�GHO�SURGRWWR�GHQWUR�DO�PDQLFRWWR�GL� UHWH�� LQ� IXQ]LRQH�GHO�PHFFDQLVPR�

G¶D]LRQH��PD�DQFKH�H�VRSUDWWXWWR�GL�DOFXQH�EDVLODUL�FDUDWWHULVWLFKH�ILVLFR�FKLPLFKH�GHO�SURGRWWR�
LQ� TXHVWLRQH� �WHQVLRQH� GL� YDSRUH�� FRHIILFLHQWH� GL� ULSDUWL]LRQH� RWWDQROR�DFTXD� H� VROXELOLWj� LQ�
DFTXD�� DOO¶LQWHUQR� GL� XQ� DPELHQWH� FRQILQDWR� FRPH� XQD� JDEELD� GL� UHWH� D� PDJOLD� VWUHWWD� LO�
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PLFURFOLPD��WHPSHUDWXUD��XPLGLWj�UHODWLYD��OXPLQRVLWj��q�GLYHUVR�ULVSHWWR�DO�SLHQR�FDPSR�H�FLz�
SXz�LPSOLFDUH�SRWHQ]LDOPHQWH�XQD�ULVSRVWD�GLIIHUHQWH�DOOD�VRVWDQ]D�DWWLYD��
��� 3RVVLELOLWj� GL� PDQLSRODUH� OH� YDULDELOL� LQ� JLRFR� H� TXLQGL� FRQVLGHUDUH� QHO� GLVHJQR�

VSHULPHQWDOH�DQFKH�DVSHWWL� DOWULPHQWL� LJQRWL��FRQ� OH� LQIHVWD]LRQL�DUWLILFLDOL�GL�FLPLFH�DVLDWLFD�
FRQILQDWD�LQ�JDEELH�GL�UHWH�q�SRVVLELOH�HVSRUUH�SHU�WHPSL�SL��R�PHQR�SUROXQJDWL�L�IUXWWL�DG�XQ�
QXPHUR� QRWR� GL� FLPLFL� �SRWHQGR� FRQVLGHUDUH� DQFKH� JOL� VWDGL� GL� VYLOXSSR� FRPH� YDULDELOH���
OHJJHQGR�DG�HVHPSLR�ROWUH�DJOL�HIIHWWL�VXOOD�PRUWDOLWj�DFXWD��FRQWDWWR�WRSLFR��H�UHVLGXDOH��SHU�
FDPPLQDPHQWR�VXOOH�VXSHUILFL�WUDWWDWH���DQFKH�JOL�HIIHWWL�VXO�GDQQR�DL�IUXWWL��FRPH�OD�WLSRORJLD�
GHL�GDQQL�GL�GLYHUVL�VWDGL��1LHOVHQ�H�+DPLOWRQ���������$OOR�VWHVVR�PRGR�q�SRVVLELOH�ULFUHDUH�
DUWLILFLDOPHQWH�LQIHVWD]LRQL�VX�FROWXUH�GRYH�OD�SUHVHQ]D�SXz�HVVHUH�EDVVD��GLVIRUPH�R�WDUGLYD��
SHU�VWXGLDUH�VSHFLILFL�IHQRPHQL�GXUDQWH�GLYHUVL�PRPHQWL�VWDJLRQDOL���
��� &RVWDQ]D� H� FRQVLVWHQ]D� GHOOD� SRSROD]LRQH� GL� FLPLFH� DVLDWLFD� LQ� VWXGLR�� OD� YDULDELOLWj�

SUHVHQWH�QHOOH�LQIHVWD]LRQL�QDWXUDOL�GL�FDPSR�VSHVVR�SRUWD�DG�DYHUH�UHSOLFKH�QRQ�FRQIURQWDELOL�
R�SHJJLR�QRQ�HODERUDELOL�D�FDXVD�GHO�QXPHUR�ULGRWWR�R�GLVIRUPH�GL�FLPLFL�LQ�SURYD��OH�FLPLFL�
VRQR�OLEHUH�GL�VSRVWDUVL��H�FLz�SRQH�GHL�OLPLWL�RJJHWWLYL�DOOD�VSHULPHQWD]LRQH��LQ�WHUPLQL�GL�WHVL�
FRQIURQWDELOL� H� UHSOLFKH� SRVVLELOL��� $O� FRQWUDULR� LQ� FRQGL]LRQL� DUWLILFLDOL� OH� SRWHQ]LDOLWj�
VSHULPHQWDOL� VRQR� PDJJLRUL�� SRWHQGR� LGHDOPHQWH� FRQIURQWDUH� GHFLQH� GL� WHVL� D� SDULWj� GL�
FRQGL]LRQH� �WHQHQGR� LQ� FRQVLGHUD]LRQH� FKH� OD� FRQVLVWHQ]D� GHO� GDWR� q� VHPSUH� IXQ]LRQH� GHO�
QXPHUR� GL� UHSOLFKH� H� GHOOD� GLPHQVLRQH� GL� RJQL� VLQJROD� UHSOLFD�� VRSUDWWXWWR� VH� VL� RSHUD�
XWLOL]]DQGR�LQGLYLGXL�UDFFROWL�LQ�QDWXUD�H�QRQ�DOOHYDWL��GL�FXL�QRQ�VL�FRQRVFH�LO�SUHJUHVVR����
���3RVVLELOLWj�GL�UDFFROWD�GL�GDWL�VXO�FRPSRUWDPHQWR��FRPH�SHU�HVHPSLR�O¶DWWLYLWj�DOLPHQWDUH�

PLVXUDWD� DWWUDYHUVR� OH� SXQWXUH� VXL� IUXWWL� H� OD� GXUDWD� GHOO¶HYHQWXDOH� HIIHWWR� GL� LQLEL]LRQH�
GHOO¶DOLPHQWD]LRQH��
���3RVVLELOLWj�GL�VWXGLR�GL�HYHQWXDOL�HIIHWWL�VXJOL�DFFRSSLDPHQWL��PRELOLWj��IHFRQGLWj�H�IHUWLOLWj��

GXUDWD�GHOOD�YLWD�D�SDUWLUH�GD�LQGLYLGXL��FRSSLH��FRHWDQHH��
�

7DEHOOD����'DWL�GL�PRUWDOLWj�PHGLD����HUURUH�VWDQGDUG��QHOOH�WUH�SURYH�GL�FDPSR������

3URYD� 7HVL�
0RUWDOLWj�PHGLD�������6(�

7�����JJ� 7�����JJ� 7�����JJ�

��

7HVWLPRQH�QRQ�WUDWWDWR� ������ �������� ���������
3LUHWULQH�SXUH� �������� ��������� �������
(WRIHQSUR[� ������� ��������� ���������
'HOWDPHWULQD� ��������� ��������� ���������

��

7HVWLPRQH�QRQ�WUDWWDWR� ������ Q�G�� ���������
3LUHWULQH�SXUH� �������� Q�G�� ���������
(WRIHQSUR[� ��������� Q�G�� �������
'HOWDPHWULQD� ��������� Q�G�� ���������

��

7HVWLPRQH�QRQ�WUDWWDWR� ������ ��������� ���������
3LUHWULQH�SXUH� �������� ������� ���������
(WRIHQSUR[� ��������� ������� �������
'HOWDPHWULQD� ��������� ������� ���������

�
,� GDWL� UDFFROWL� PHWWRQR� LQ� HYLGHQ]D� OD� PDJJLRUH� DWWLYLWj� GL� HWRIHQSUR[� QHO� VLVWHPD�

VSHULPHQWDOH�SURSRVWR��LQ�SDU]LDOH�GLVDFFRUGR�FRQ�TXDQWR�RVVHUYDWR�LQ�DOWUH�HVSHULHQ]H�ULSRUWDWH�
LQ�OHWWHUDWXUD��/HH�HW�DO���������.XKDU�H�.DPPLQJD��������H�LQ�XQD�SUHFHGHQWH�SURYD�GL�FDPSR�
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�3DVTXDOLQL� HW� DO��� ����D���/H�GLIIHUHQWL� SURSULHWj� GHL� SURGRWWL� QHOOH� FRQGL]LRQL� VSHULPHQWDOL�
DGRWWDWH�� RVVLD� DOO¶LQWHUQR� GL� DPELHQWL� VRVWDQ]LDOPHQWH� µFKLXVL¶� �FLRq� QHL� PDQLFRWWL� GL� UHWH��
KDQQR�SUREDELOPHQWH�DYXWR�XQ�UXROR�GHWHUPLQDQWH��3HU�HVHPSLR�OD�PLQRUH�VROXELOLWj�LQ�DFTXD�
��������PJ�/�D����&��H�LO�PLQRU�FRHIILFLHQWH�GL�ULSDUWL]LRQH�RWWDQROR�DFTXD��log p�����RFWDQRO�
ZDWHU�SDUWLWLRQ�FRHIILFLHQW�D�S+���H����&��GL�GHOWDPHWULQD�ULVSHWWR�DG�HWRIHQSUR[���������PJ�/�
D����&�H�log p����� FRQIHULVFRQR�D�TXHVW¶XOWLPR�XQD�PDJJLRUH�SURQWH]]D�GL�D]LRQH�HG�HIILFDFLD��
FKH�SHUz�QHO�WHPSR�FUHVFH�PHQR�GHO�FRQIURQWR��,QROWUH�OD�PLQRUH�WHQVLRQH�GL�YDSRUH��YRODWLOLWj��
GL� GHOWDPHWULQD� �YDSRXU�SUHVVXUH� D� ���&� �����������P3D�� ULVSHWWR� D�TXHOOD� GL� HWRIHQSUR[�
����������� P3D� D� ���&�� �33'%�� ������ SRWUHEEH� DYHUH� DYXWR� XQ� UXROR� LPSRUWDQWH� QHO�
GLVSRVLWLYR�VSHULPHQWDOH�DGRWWDWR��
�
)LJXUD����0RUWDOLWj�GL�DGXOWL�GL�H. halys�LQ�IXQ]LRQH�GHOO¶LQVHWWLFLGD�H�GHO�WHPSR�GL�HVSRVL]LRQH�
GHJOL�LQVHWWL�DOO¶LQWHUQR�GHL�PDQLFRWWL��/H�EDUUH�YHUWLFDOL�UDSSUHVHQWDQR�O¶HUURUH�VWDQGDUG�GHOOD�
PHGLD��1HOO¶DPELWR�GL� XQR� VWHVVR� LQWHUYDOOR�GL� HVSRVL]LRQH�� D� OHWWHUH�GLYHUVH� FRUULVSRQGRQR�
GLIIHUHQ]H�VLJQLILFDWLYH��S����������FRPH�ULOHYDWR�GDO�PRGHOOR�JHQHUDOL]]DWR�OLQHDUH�VHJXLWR�GD�
FRPSDUD]LRQH�PXOWLSOD�GHOOH�PHGLH�FRQ�DJJLXVWDPHQWR�VHTXHQ]LDOH�GL�%RQIHUURQL�
�

�
&21&/86,21,�

/D�PHWRGRORJLD�DGRWWDWD�UDSSUHVHQWD�XQD�FRQFUHWD�SURFHGXUD�SHU�OD�YDOXWD]LRQH�GL�SURGRWWL�
DEEDWWHQWL�� XWLOL]]DELOH� SHU� WXWWL� JOL� VWDGL� GHOOD� FLPLFH� DVLDWLFD� H. halys�� (VVD� SURGXFH�
LQIRUPD]LRQL�PROWR�XWLOL�SHU�OD�YDOXWD]LRQH�GHOO¶DWWLYLWj�GHL�SURGRWWL�LQ�FRQGL]LRQL�VHPSOLILFDWH�
GL� VHPLFDPSR��&RQ� TXHVWR� WLSR� GL� HVSHULPHQWR� SHUWDQWR� VL� SRVVRQR� FRVWUXLUH� FODVVLILFKH� GL�
DWWLYLWj�DEEDWWHQWH�GHL�SURGRWWL��3HU�XQD�YDOXWD]LRQH�FRPSOHVVLYD�RYYLDPHQWH�GHYRQR�HVVHUH�
RUJDQL]]DWH�SURYH�GL�FDPSR�PXOWLSOH��YHGL�SURFHGXUD�(332�33����������������DOOR�VFRSR�GL�
PLVXUDUH�JOL�VFRVWDPHQWL�DWWHVL�HG�HYHQWXDOPHQWH�OH�ULSHUFXVVLRQL�LQ�WHUPLQL�GL�GDQQL��3HUWDQWR��
q�DXVSLFDELOH�FKH�SURYH�GL�VHPLFDPSR��FRQ�DG�HVHPSLR�LQIHVWD]LRQL�DUWLILFLDOL��H�GL�FDPSR��LQ�
SUHVHQ]D�GL�LQIHVWD]LRQL�QDWXUDOL��VLDQR�UHDOL]]DWH�LQ�IRUPD�FRPSOHPHQWDUH��DO�ILQH�GL�DYHUH�XQ�

a 

a 
a 

a 

a

b 

b 

b 

c 

c

c 

d 
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TXDGUR� FRPSOHWR� GHOOH� SRWHQ]LDOLWj� GHO� SURGRWWR� LQVHWWLFLGD� VDJJLDWR�� FRQVLGHUDQGR� WXWWL� L�
YDQWDJJL�H�OLPLWL�GHL�GXH�SURWRFROOL�SURSRVWL��
,�ULVXOWDWL�RWWHQXWL� LQ�TXHVWR�VWXGLR�FRQ�OH�SURYH�GL�VHPLFDPSR�XWLOL]]DQGR�XQ¶LQIHVWD]LRQH�

DUWLILFLDOH� LQ�PDQLFRWWL� GL� UHWH�PHWWRQR� LQ� OXFH� OD� SL�� HOHYDWD� DWWLYLWj� H� SURQWH]]D� GL� D]LRQH�
�HIIHWWR� µknock-down¶�� GL� HWRIHQSUR[� ULVSHWWR� DO� SLUHWUR� QDWXUDOH� H� DOOD� GHOWDPHWULQD�� /D�
PRUWDOLWj�GHJOL�DGXOWL�FRQILQDWL�SXz�UDJJLXQJHUH�OLYHOOL�HOHYDWL�QHO�WHPSR��PD�YD�VRWWROLQHDWR�
FKH�O¶DUHQD�VSHULPHQWDOH�q�XQ�DPELHQWH�VHJUHJDWR�H�WUDWWDWR�LQ�WXWWH�OH�VXH�SDUWL��GHQWUR�LO�TXDOH�
OH�FLPLFL�QRQ�KDQQR�DOFXQD�SRVVLELOLWj�GL�VIXJJLUH�DOOD�FRQWDPLQD]LRQH���
�

/$925,�&,7$7,�
&62���&HQWUR�6HUYL]L�2UWRIUXWWLFROL��������ZZZ�FVRVHUYL]L�FRP��GDWD�XOWLPD�FRQVXOWD]LRQH��

�������������
(332� 33���������� ������ Halyomorpha halys� RQ� IUXLW� WUHH� FURSV��

KWWSV���SS��HSSR�LQW�VWDQGDUGV�33���������XOWLPD�FRQVXOWD]LRQH����������������
+DVVDQ�6��$���������6WDQGDUG�PHWKRGV�WR�WHVW�WKH�VLGH�HIIHFWV�RI�SHVWLFLGHV�RQ�QDWXUDO�HQHPLHV�

RI�LQVHFWV�DQG�PLWHV�GHYHORSHG�E\�,2%&�:356�:RUNLQJ�*URXS�³3HVWLFLGHV�DQG�EHQHILFLDO�
RUJDQLVPV´��Bull. OEPP/EPPO���������������

.XKDU�7�3���.DPPLQJD�.���������5HYLHZ�RI�WKH�FKHPLFDO�FRQWURO�UHVHDUFK�RQ�Halyomorpha 
halys�LQ�WKH�86$��J. Pest Sci.�����������������GRL���������V�����������������

/HH�'�+���6KRUW�%�'���-RVHSK�6�9���%HUJK�-�&���/HVNH\�7�&��� ������5HYLHZ�RI� WKH�ELRORJ\��
HFRORJ\�� DQG�PDQDJHPHQW� RI�Halyomorpha halys� �+HPLSWHUD�� 3HQWDWRPLGDH�� LQ�&KLQD��
-DSDQ��DQG�WKH�5HSXEOLF�RI�.RUHD��Environ Entomol��������������

/HVNH\� 7�&��� 6KRUW� %�'��� /HH� '�+��� ������ (IILFDF\� RI� LQVHFWLFLGH� UHVLGXHV� RQ� DGXOW�
Halyomorpha halys� �6WnO�� �+HPLSWHUD��3HQWDWRPLGDH��PRUWDOLW\�DQG� LQMXU\� LQ�DSSOH�DQG�
SHDFK�RUFKDUGV��Pest Manag. Sci.�����������������'2,���������SV������

1DQQLQL�5���%RUWRORWWL�3�3���&DVROL�/���%RVHOOL�0���������3ULPH�LQGDJLQL�VXOO¶DWWLYLWj�GL�DOFXQL�
LQVHWWLFLGL� H� VWUDWHJLH� GL� GLIHVD� QHL� FRQIURQWL� GL� Halyomorpha halys�� Atti Giornate 
Fitopatologiche���������������

1LHOVHQ�$��/���+DPLOWRQ��*��&���������6HDVRQDO�RFFXUUHQFH�DQG�LPSDFW�RI�Halyomorpha halys�
�+HPLSWHUD��3HQWDWRPLGDH��LQ�WUHH�IUXLW��J. Econ. Entomol.,��������������������

3DVTXDOLQL�(���6FDQQDYLQL�0���3UHWL�0���'HSDOR�/���0DVHWWL�$���������$WWLYLWj�GL�LQVHWWLFLGL�VX�
Halyomorpha halys��6WnO��QHO�EUHYH�SHULRGR�LQ�SLHQR�FDPSR��LQ�(PLOLD�5RPDJQD��QHO�������
Atti Giornate Fitopatologiche���������������

3UHWL�0���0RQWDQDUL�0���0LURVVHYLFK�/���0DVHWWL�$���3DVTXDOLQL�(�������D��9DOLGD]LRQH�GL�XQ�
SURWRFROOR� VSHULPHQWDOH� SHU� YDOXWDUH� O¶HIIHWWR� DEEDWWHQWH� GL� LQVHWWLFLGL� QHL� FRQIURQWL� GL�
Halyomorpha halys�LQ�SURYH�GL�SLHQR�FDPSR��Atti Giornate Fitopatologiche��������������

3UHWL�0���0RQWDQDUL�0���/DQGL�0���&DYD]]D�)���)UDQFHVFKHOOL�)���0LURVVHYLFK�/���1DQQLQL�5���
%RUWRORWWL�3�3�������E��6FUHHQLQJ�GL�SLHQR�FDPSR�H�ODERUDWRULR�GHOO¶HIILFDFLD�LQVHWWLFLGD�GL�
GLYHUVL�SLUHWURLGL�QHL�FRQIURQWL�GL�Halyomorpha halys� LQ�(PLOLD�5RPDJQD��Atti Giornate 
Fitopatologiche��������������

33'%�� ������ 3ODQW� 3URWHFWLRQ� 'DWDEDVH�� +HUWIRUGVKLUH� 8QLYHUVLW\�� 8.�� 6LWR� ZHE��
KWWSV���VLWHP�KHUWV�DF�XN�DHUX�SSGE�HQ�DWR]�KWP��GDWD�XOWLPD�FRQVXOWD]LRQH���������������
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