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6RQR� VWDWH� FRQGRWWH� DOFXQH� SURYH� VSHULPHQWDOL� LQ� VHPLFDPSR� H� ODERUDWRULR�� FRQ� SURGRWWL� GL�
YDULD� QDWXUD�� FRQWUR� OD� FLPLFH� DVLDWLFD� �Halyomorpha halys��� $OOH� FRQGL]LRQL� LQ� FXL� VL� q�
RSHUDWR��OD�VRVWDQ]D�DWWLYD�DFHWDPLSULG�KD�PRVWUDWR�LO������GL�HIILFDFLD��LO�SLUHWUR�QDWXUDOH�H�LO�
IRUPXODWR�D�EDVH�GL�IDULQD�GL�EUDVVLFDFHH���ROLR�GL�VHQDSH�KDQQR�IRUQLWR�HIILFDFLD�YDULDELOH�GDO�
��� DO� ����� /D� ]HROLWH� KD� HYLGHQ]LDWR� DQFK¶HVVD� XQ¶HIILFDFLD� YDULDELOH� �GDO� ��� DO� ����� D�
VHFRQGD�GHOOD�GRVH��&DROLQR��PDOWRGHVWULQD��OHFLWLQD�GL�VRLD�H�XQ�ROLR�WUDWWDWR�FRQ�R]RQR�KDQQR�
RWWHQXWR�VFDUVD�HIILFDFLD��Ê�VWDWD�GLPRVWUDWD�O¶D]LRQH�LQVHWWLFLGD�GL�DOFXQL�FRDGLXYDQWL�XVDWL�FRQ�
IXQ]LRQH�EDJQDQWH�R�DQWLVFKLXPD��WUD�FXL�HSWDPHWLOWULVLORVVDQR��RWWHQHQGR�XQ¶HIILFDFLD�YDULDELOH�
WUD� ��� H� ������ FRQ� XQD� '/��� VWLPDWD� DWWRUQR� DL� ��� P/�K/� H� XQ¶D]LRQH� SL�� LPSRUWDQWH� VX�
QHDQLGL� ULVSHWWR� DJOL� DGXOWL�� 8Q� WHVW� GL� ILWRWRVVLFLWj� VX� SLDQWH� GL� SRPRGRUR� H� YLWH� KD� SHUz�
HYLGHQ]LDWR�FKH�O¶XVR�GL�TXHVWR�GHULYDWR�VLORVVDQLFR�SUHVHQWD�SUREOHPL�GL�VHOHWWLYLWj��
3DUROH�FKLDYH��FLPLFH�DVLDWLFD��FRQWUROOR��FRDGLXYDQWL��LQVHWWLFLGL��
�
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&21752/�2)�HALYOMORPHA HALYS�
([SHULPHQWDO�WHVWV�ZHUH�FDUULHG�RXW�LQ�WKH�VHPL�ILHOG�DQG�LQ�WKH�ODERUDWRU\�DJDLQVW�WKH�%URZQ�
0DUPRUDWHG�6WLQN�%XJ��Halyomorpha halys�6WnO���LQ�RUGHU�WR�H[WHQG�WKH�VSHFWUXP�RI�SRVVLEOH�
LQVHFWLFLGHV� DQG� IXUWKHU� FODULI\� WKH� HIIHFWLYHQHVV� RI� VRPH� RI� WKHP� DOUHDG\� LQ� XVH�� $W� WKH�
H[SHULPHQWDO�FRQGLWLRQV�� WKH�DFWLYH�VXEVWDQFH�DFHWDPLSULG� VKRZHG������HIILFDF\��S\UHWKUXP�
DQG�D�IRUPXODWLRQ�EDVHG�RQ�EUDVVLFD�IORXU���PXVWDUG�RLO�SURYLGHG�YDULDEOH�HIILFDF\�IURP����WR�
�����=HROLWH�WHVWHG�DW�GLIIHUHQW�GRVDJHV�DOVR�REWDLQHG�HIILFDF\�OHYHOV�YDULDEOH�IURP����WR������
.DROLQ�� PDOWRGH[WULQ�� VR\� OHFLWKLQ� DQG� D� IRUPXODWLRQ� EDVHG� RQ� RLO� WUHDWHG� ZLWK� R]RQH� JDYH�
VFDUFH� HIIHFW�� 7KH� LQVHFWLFLGDO� DFWLRQ� RI� VRPH� DGMXYDQWV� XVHG� ZLWK� D� ZHWWLQJ� RU� DQWL�IRDP�
IXQFWLRQ�ZDV�SURYHG��(SWDPHWK\OWULVLOR[DQH�HIIHFW�ZDV� LQYHVWLJDWHG�REWDLQLQJ�HIILFDF\� OHYHOV�
YDULDEOH� EHWZHHQ� ��� DQG� ������ ZLWK� DQ� HVWLPDWHG� /'��� DURXQG� ��� P/�K/� DQG� D� PRVW�
LPSRUWDQW�DFWLRQ�WRZDUGV�Q\PSKV�FRPSDUHG�WR�DGXOWV��+RZHYHU��D�IXUWKHU�SK\WRWR[LFLW\�WHVW�RQ�
WRPDWR� DQG� JUDSHYLQH�� FODULILHG� WKDW� WKH� XVH� RI� WKLV� VLOR[DQH� GHULYDWLYH� SUHVHQWV� VRPH�
VHOHFWLYLW\�SUREOHPV��
.H\ZRUGV��%06%��FRQWURO��DGMXYDQWV��LQVHFWLFLGHV�
�

,1752'8=,21(�
/D� ORWWD� DOOD� FLPLFH� DVLDWLFD� �Halyomorpha halys� 6WnO�� q� DOTXDQWR� GLIILFROWRVD� H� DOOR� VWDWR�

DWWXDOH� OD�ORWWD�FKLPLFD�QRQ�q�LQ�JUDGR�GL�FRQWHQHUH�L�JUDYLVVLPL�GDQQL�FKH�OH�SRSROD]LRQL�GHO�
ILWRPL]R�� DQFRUD� LQ� HVSDQVLRQH�� FDXVDQR� DOOH� FROWXUH� RUWRIUXWWLFROH� �/HVNH\� H�1LHOVHQ�� ������
0DLVWUHOOR� HW� DO.�� ������� $VVLHPH� D� LQVHWWLFLGL� GL� VLQWHVL�� FKH� VRQR� VWDWL� RJJHWWR� GL� GLYHUVH�
VSHULPHQWD]LRQL��1DQQLQL�HW�DO.��������3DVTXDOLQL�HW�DO����������VRQR�VWDWL�VDJJLDWL�LQ�TXHVWL�DQQL�
DQFKH� GLYHUVL� SURGRWWL� DOWHUQDWLYL� R� GHULYDWL� QDWXUDOL�� FHUFDQGR� GL� FRPSHQVDUH� OD� FDUHQ]D� GL�
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PH]]L�GL�GLIHVD�QHOO¶DPELWR�GHOO¶DJULFROWXUD�ELRORJLFD�H�QHOOR�VWHVVR�WHPSR�DPSOLDUH�OR�VSHWWUR�
GL�PHFFDQLVPL�GL�D]LRQH��/HH�HW�DO���������1DQQLQL�H�%RUWRORWWL��������3DVLQL�HW�DO.���������/D�
VROX]LRQH�SULQFLSH�SHU�DEEDVVDUH� OH�SRSROD]LRQL�D� OLYHOOL�DGHJXDWL�D� OLPLWDUH� L�GDQQL�VX�YDORUL�
FRPSDWLELOL�FRQ�OD�UHGGLWLYLWj��q�O¶LQWURGX]LRQH�GHOOD�ORWWD�ELRORJLFD�FODVVLFD��6WDKO�HW�DO.��������
+D\H� DW� DO.�� ������ 6DEEDWLQL� HW� DO��� ������� 3HU� ULGXUUH� O¶LPSDWWR� GHOOD� FLPLFH� DVLDWLFD� VXOOH�
FROWXUH� q� VWDWD� GLPRVWUDWD� O¶XWLOLWj� GL� DEELQDUH� OH� UHWL� PXOWLIXQ]RQDOL� DL� WUDWWDPHQWL� FKLPLFL�
�&DUXVR�H�9HUJQDQL���������DOWUL�PHWRGL�DOWHUQDWLYL��VHPSUH�QRQ�ULVROXWLYL�� VRQR�DOOR�VWXGLR�LQ�
XQD�SURVSHWWLYD�GL�ORWWD�LQWHJUDWD��PHWRGR�³$WWUDFW�DQG�.LOO´��FDWWXUH�PDVVDOL�D�ILQH�HVWDWH��HFF���
�7RPPDVLQL�HW�DO.���������
/¶XVR�GL�VRVWDQ]H�DOWHUQDWLYH�R�GL�RULJLQH�QDWXUDOH�QRQ�VHPSUH�q�VXSSRUWDWR�GD�XQD�DGHJXDWD�

VSHULPHQWD]LRQH��VRSUDWWXWWR�SHU�LO�IDWWR�FKH�TXHVWH�QRQ�VRQR�QRUPDWH�FRVu�ULJLGDPHQWH�FRPH�L�
SURGRWWL�ILWRVDQLWDUL��4XHVWR�ODYRUR��FKH�ULSRUWD�L�ULVXOWDWL�GL�DOFXQH�SURYH�VSHULPHQWDOL�VYROWH�LQ�
DPELHQWH�GL�VHPLFDPSR�H� ODERUDWRULR��KD� LQWHVR�SRUWDUH�XQ�FRQWULEXWR� VSHULPHQWDOH� LQ�TXHVWR�
VHQVR��ULYHGHQGR�DQFKH�LO�FRPSRUWDPHQWR�GL�VRVWDQ]H�JLj�VSHULPHQWDWH��3DVLQL�HW�DO.���������,Q�
SDUWLFRODUH��q�VWDWR�DSSURIRQGLWR�LO�UXROR�GL�DOFXQL�FRDGLXYDQWL��ROLR�PLQHUDOH�H�DOWUH�VRVWDQ]H�GL�
UHFHQWH� LQWURGX]LRQH� LQ� PLVFHOD� FRQ� SLUHWUR� QDWXUDOH� H� O¶DWWLYLWj� LQVHWWLFLGD� GL� VRVWDQ]H� GL�
RULJLQH�PLQHUDOH��]HROLWH�H�FDROLQR���
�
�

0$7(5,$/,�(�0(72',�
���1HOOD�WDUGD�HVWDWH�GHO������VRQR�VWDWH�FRQGRWWH�GXH�SURYH�GL�HIILFDFLD�LQ�DPELHQWH�FRQILQDWR�
�VHPLFDPSR���/D� SULPD� HUD� RULHQWDWD� D� GHWHUPLQDUH� O¶HIIHWWR� LQVHWWLFLGD� GLUHWWR� VX� QHDQLGL� GL�
WHU]R� VWDGLR� �FRQWDWWR� GHOO¶LQVHWWR� FRQ� OR� VSUD\�� FRQILQDQGROR� DOO¶LQWHUQR� GL� UHWLQL� GL� WXOOH�
DVVLHPH�DOOD�SLDQWD�RVSLWH���/D�VHFRQGD�q�VWDWD� LPSRVWDWD�D�VHJXLWR�GHL� ULVXOWDWL�GHOOD�SULPD�� L�
FXL� SURGRWWL� FRQ� PLJOLRUH� DWWLYLWj� VRQR� VWDWL� VDJJLDWL� DQFKH� SHU� O¶HIIHWWR� LQGLUHWWR� �FRQWDWWR�
WDUVDOH�GHOO¶LQVHWWR�FRQ�LO�UHVLGXR�GHOOR�VSUD\�VXOOD�SLDQWD�RVSLWH�GRSR�DVFLXJDWXUD���,�SURGRWWL�H�
L�GRVDJJL�VDJJLDWL�LQ�TXHVWH�SURYH�VRQR�ULSRUWDWL�QHOOD�WDEHOOD���H�����
�
7DEHOOD����3URGRWWL�D�FRQIURQWR�QHOOD�SULPD�SURYD�GL�VHPLFDPSR��HIIHWWR�VSUD\�GLUHWWR��

3URGRWWR� 6RVWDQ]D�DWWLYD� ��FRQF�
'RVH�

IRUPXODWR�
J�R�P/�K/�

2ELHWWLYR�FRPPHQWR�

(SLN�6/� DFHWDPLSULG��� ����� ���� 6WDQGDUG�GL�ULI��
$VVHW� SLUHWUR�QDWXUDOH�� �� ����

(IILFDFLD�SLUHWUR�GD�
VROR�H�LQ�PLVFHOD�
FRQ�FRDGLXYDQWL�H�
DOWUL�SURGRWWL�

$VVHW�%LROLG�8S� S�Q����ROLR�PLQHUDOH�� ������� ��������
$VVHW�/HFLWLQD�� S�Q����OHFLWLQD�GL�VRLD�� ������� ��������
$VVHW�(UDGLFRDW� S�Q����PDOWRGHVWULQD�� ������� ���������
$VVHW�6LOZHW�)DVWH[� S�Q����HSWDPHWLOWULVLORVVDQR�� ������� ��������
'XR�)UXLW�� ROLR�VHQDSH���IDULQD�EUDVVLFDFHH� � ��������� (IILFDFLD�'XR�)UXLW�

GD�VROR�H�FRQ�ROLR�'XR�)UXLW�%LROLG�83� R�V����I�E����ROLR�PLQHUDOH� � �������������
%LROLG�XS� ROLR�PLQHUDOH�� ��� ����� 7HUPLQL�GL�

FRQIURQWR�SHU�OH�WHVL�
SUHFHGHQWL�

/HFLWLQD�� OHFLWLQD�GL�VRLD�� ��� ����
(UDGLFRDW� PDOWRGHVWULQD�� ��� �����
6LOZHW�)DVWH[�� HSWDPHWLOWULVLORVVDQR�� ��� ����
%LR]RQ� ROLR�YHJ��WUDWWDWR�FRQ�R]RQR� � ����� $OWUH�VRVWDQ]H�

DOWHUQDWLYH�6XUURXQG�:3�� SROYHUH�GL�URFFLD��FDROLQR��� ��� �����
=HROLWH�&XEDQD�� SROYHUH�GL�URFFLD��]HROLWH�� � �����
�&RDGLXYDQWH���&RUURERUDQWH�
�
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$� VHJXLWR� GHL� ULVXOWDWL� H� SHU� ULVSRQGHUH� DL� GLYHUVL� TXHVLWL� VSHULPHQWDOL� VRUWL�� VRQR� VWDWH�
LPSRVWDWH�OH�SURYH�LQ�ODERUDWRULR��GHVFULWWH�QHOOH�WDEHOOH���H����,QROWUH��SHU�VDJJLDUH�OD�SRVVLELOH�
ILWRWRVVLFLWj�GL�XQR�GHL�FRDGLXYDQWL�LPSLHJDWL�QHOOH�SUHFHGHQWL�GXH�SURYH��q�VWDWD�LPSRVWDWD�XQD�
XOWHULRUH�SURYD�GL�VHPLFDPSR��VX�YLWH�H�SRPRGRUR��WDEHOOD�����
�
�7DEHOOD����3URGRWWL�D�FRQIURQWR�QHOOD�VHFRQGD�SURYD�GL�VHPLFDPSR��HIIHWWR�UHVLGXR��

3URGRWWR� 6RVWDQ]D�DWWLYD��
��FRQF�� 'RVH�

IRUPXODWR�
J�R�P/�K/�

2ELHWWLYR�FRPPHQWR�

(SLN�6/� $FHWDPLSULG�� ����� ���� (IIHWWR�GHOOD�
FRPSRQHQWH�GL�
FRQWDWWR�WDUVDOH�SHU�
DOFXQL�SURGRWWL�

$VVHW� SLUHWUR�QDWXUDOH�� �� ����
%LROLG�8S� ROLR�PLQHUDOH�� ��� �����
6LOZHW�)DVWH[� HSWDPHWLOWULVLORVVDQR�� ��� ����
�

�7DEHOOD����3URGRWWL�D�FRQIURQWR�QHOOH�SULPH�GXH�SURYH�GL�ODERUDWRULR��QHDQLGL����VWDGLR��
3ULPD�SURYD�

3URGRWWR� 6RVWDQ]D�DWWLYD��
��FRQF�� 'RVH�

IRUPXODWR�
J�R�P/�K/�

2ELHWWLYR�FRPPHQWR�

6LOZHW�)DVWH[� HSWDPHWLOWULVLORVVDQR�� ��� ����
9HULILFDUH�VH�
FRDGLXYDQWL�FRQ�
GLYHUVD�VRVWDQ]D�DWWLYD�
H�FRPSRVL]LRQH�KDQQR�
OR�VWHVVR�HIIHWWR�GL�
HSWDPHWLOWULVLORVVDQR�

7UHQG���� DOFRRO�LVRGHFLOLFR�HWRVVLODWR�� ��� ����
$JUDO�*ROG� QRQLOIHQRO�HWLOHQH�RVVLGR�� ��� ����
6WLFPDQ� ODWWLFH�VLQWHWLFR�� ��� ����
%DJQDQWH�6DULDI� VRUELWDQ�ROHDWR�HWRVVLODWR�� ��� ����
3RZHUVKXW� DOFKLOHWHUH�VROIDWR�� ������ ����
&RGDFLGH� ROLR�GL�FRO]D�� ��� ����
/HFLWLQD� OHFLWLQD�GL�VRLD�� ��� ���� 1XRYD�YHULILFD�LQ�

ODERUDWRULR�SHU�DOFXQL�
SURGRWWL�

(UDGLFRDW� PDOWRGHVWULQD�� ��� �����
=HROLWH�FXEDQD� ]HROLWH�� � ����

6HFRQGD�SURYD�
$VVHW� SLUHWUR�QDWXUDOH�� �� ���� 6WDQGDUG�GL�ULIHULP�WR�
=HROLWH�FXEDQD� SROYHUH�GL�URFFLD��]HROLWH��� � ������������ 1XRYD�YHULILFD�LQ�

ODERUDWRULR�6XUURXQG�:3� SROYHUH�GL�URFFLD��FDROLQR��� ��� �����������
3&)������� VDSRQH�SRWDVVLFR�� ��� ����� 1XRYR�SURGRWWR�D�GXH�

GRVDJJL�3&)������� VDSRQH�SRWDVVLFR�� ��� �����
6LOZHW�)DVWH[� HSWDPHWLOWULVLORVVDQR�� ��� ���� 1XRYD�YHULILFD�LQ�

ODERUDWRULR�'XR�)UXLW� ROLR�VHQDSH���IDULQD�EUDVVLFDFHH� � ����������
�
/H�SURYH�GL�VHPLFDPSR�VRQR�VWDWH�FRQGRWWH�LQ�XQD�VHUUD�VSHULPHQWDOH�QHO�SHULRGR�VHWWHPEUH�

RWWREUH� ������ FRQ� WHPSHUDWXUD� RVFLOODQWH� WUD� ��� H� ���&� H� 8�5�� GHO� �������� /¶XQLWj�
VSHULPHQWDOH� HUD� FRVWLWXLWD� GD� EDUEDWHOOH� GL� YLWH� WUDSLDQWDWH� LQ� YDVR� GD� ��� FP� GL� GLDPHWUR� H�
ODVFLDWH� VYLOXSSDUH� ILQR� D� XQD� VXIILFLHQWH� SUHVHQ]D� GL� IRJOLH�� 'DL� FDPSL� GL� VRLD� VRQR� VWDWL�
FDWWXUDWL�JOL�LQGLYLGXL�QHFHVVDUL��GD�FXL�VRQR�VWDWL�VHOH]LRQDWL�L�JLRYDQL�GL�WHU]R�VWDGLR�FKH�VRQR�
VWDWL�LQWURGRWWL�LQ�QXPHUR�GL����DOO¶LQWHUQR�GL�UHWLQL�GL�WXOOH�SRVL]LRQDWL�VX�XQ�WHODLR�GL�VXSSRUWR�
DWWRUQR�DOOD�SLDQWD��&RPH�IRQWH�DOLPHQWDUH�VRQR�VWDWL�XVDWL�JUDSSROL�GL�YLWH�SUHOHYDWL�GD�YLJQHWR�
H� RSSRUWXQDPHQWH� ULGRWWL� LQ� GLPHQVLRQH��PHQWUH� FRPH� IRQWH� GL� LGUDWD]LRQH� q� VWDWD� XVDWD� XQD�
SURYHWWD�FRQ�DFTXD�WDPSRQDWD�FRQ�FRWRQH��6RQR�VWDWH�XWLOL]]DWH���UHSOLFKH�FRVWLWXLWH�FLDVFXQD�
GD� XQD� SLDQWD�� /¶DSSOLFD]LRQH� GHL� SURGRWWL� q� VWDWD� IDWWD� FRQ� SRPSHWWD� VSUD\� PDQXDOH� ILQR� D�
FRPSOHWD�EDJQDWXUD�GHOOD�VXSHUILFLH�IRJOLDUH��FRUULVSRQGHQWH�DG�XQ�YROXPH�GL�FLUFD����P/�SHU�
RJQL�SLDQWD�WUDWWDWD��,�ULOLHYL�VRQR�VWDWL�HVHJXLWL�GRSR���JLRUQL�GDOO¶DSSOLFD]LRQH��GHWHUPLQDQGR�

187



�

�

TXLQGL�O¶HIIHWWR�GHOO¶HVSRVL]LRQH�FRQWLQXD�DO�SURGRWWR�VDJJLDWR��FRQWDQGR�LO�QXPHUR�GL�LQGLYLGXL�
YLYL� H� PRUWL�� ,� GDWL� HOHPHQWDUL�� HVSUHVVL� FRPH� QXPHUR� GL� LQGLYLGXL� VRSUDYYLVVXWL�� VRQR� VWDWL�
VRWWRSRVWL� DG� $QRYD� H� WHVW� 61.�� SUHYLD� WUDVIRUPD]LRQH� RYH� ULFKLHVWR� GDOOD� QDWXUD� H�
GLVWULEX]LRQH� GHL� GDWL�� 6XOOD� EDVH� GHL� ULVXOWDWL� GL�PRUWDOLWj� GHOOH� VLQJROH� UHSOLFKH�� q� VWDWD� SRL�
FDOFRODWD�OD�PRUWDOLWj�FRUUHWWD�SHU�RJQL�WHVL�D�FRQIURQWR�VHFRQGR�OD�IRUPXOD�GL�$EERWW��
�

7DEHOOD� ��� 3URGRWWL� D� FRQIURQWR� QHOOD� WHU]D� �QHDQLGL� ��� VWDGLR�� H� TXDUWD� SURYD� GL� ODERUDWRULR�
�FRQIURQWR�QHDQLGL�H�DGXOWL��

7HU]D�SURYD�

3URGRWWR� 6RVWDQ]D�DWWLYD� ��FRQF��
'RVH�

IRUPXODWR�
J�R�P/�K/�

2ELHWWLYR�FRPPHQWR�

6LOZHW�)DVWH[� HSWDPHWLOWULVLORVVDQR� ��� ���������
�������� &XUYD�GRVH�ULVSRVWD�

4XDUWD�SURYD�
6LOZHW�)DVWH[� HSWDPHWLOWULVLORVVDQR� ��� ���� (IIHWWR�VX�QHDQLGL�GL�

���VWDGLR�H�DGXOWL�%LROLG�8S� ROLR�PLQHUDOH� ��� �����
�
/H�SURYH�GL� ODERUDWRULR� VRQR� VWDWH� FRQGRWWH� LQ� FHOOD� FOLPDWLFD� FRQ� WHPSHUDWXUD� FRVWDQWH� GL�

���&�� 8�5� � ���� H� IRWRSHULRGR� GL� ������ /¶XQLWj� VSHULPHQWDOH� HUD� FRVWLWXLWD� GD� XQD� VFDWROD�
3HWUL�GL����FP�GL�GLDPHWUR�LQ�FXL�YHQLYD�SRVWD�XQD�EDVH�GL�FDUWD�GD�ILOWUR�LPEHYXWD�GL�DFTXD�LQ�
PRGR� VXIILFLHQWH� SHU� O¶LGUDWD]LRQH� GHL� ��� LQGLYLGXL� LPPHVVL�� 6XO� FRSHUFKLR� q� VWDWD� WROWD� XQD�
DPSLD� VXSHUILFLH�� VRVWLWXLWD� GD� UHWLQR� WLSR� WXOOH� SHU� SHUPHWWHUH� XQD� HIILFLHQWH� DHUD]LRQH� H�
O¶DVFLXJDWXUD�FRPSOHWD�GHO�SURGRWWR��8QD�YROWD�LQWURGRWWL�L����LQGLYLGXL��O¶DSSOLFD]LRQH�q�VWDWD�
IDWWD� FRQ� XQD� PLFUR�VSUX]]HWWD� LQ� JUDGR� GL� HURJDUH� FLUFD� ���� P/� SHU� YROWD�� GLVWULEXHQGR�
FRPSOHVVLYDPHQWH� XQ� YROXPH� GL� FLUFD� �� P/� SHU� RJQL� VFDWROD� 3HWUL�� FROSHQGR� TXLQGL�
GLUHWWDPHQWH� JOL� LQGLYLGXL� SUHVHQWL� �HIIHWWR� GLUHWWR��� /H� UHSOLFKH� HUDQR� �� R� �� QHOOD� SULPD� H�
VHFRQGD�SURYD����R����QHO�FDVR�GHOOD� WHU]D�H�TXDUWD�SURYD��FLDVFXQD�FRVWLWXLWD�GD�XQD�VLQJROD�
VFDWROD��,�ULOLHYL�H�OH�HODERUD]LRQL�VRQR�VWDWL�HVHJXLWL�FRPH�SHU�OH�SURYH�GL� VHPLFDPSR��WUDQQH�
FKH�SHU� OD�SURYD�GL�GRVH�ULVSRVWD�� LQ�FXL�q�VWDWR� LPSLHJDWR�XQ�VRIWZDUH�VSHFLILFR�SHU� O¶DQDOLVL�
GHL�SURELW��
/D�SURYD�GL�ILWRWRVVLFLWj�FRQ�HSWDPHWLOWULVLORVVDQR�q�VWDWD�HVHJXLWD�QHOOH�VWHVVH�FRQGL]LRQL�GL�

VHPLFDPSR��VX�SLDQWH�GL�SRPRGRUR�GL����JJ�GL�YLWD�H�VX�EDUEDWHOOH�GL�YLWH�GL�GXH�DQQL�FKH�HUDQR�
D� GLVSRVL]LRQH� QHOOD� VHUUD� VSHULPHQWDOH�� DSSOLFDQGR� LO� SURGRWWR� GD� VROR� ILQR� D� FRPSOHWD�
EDJQDWXUD� D� TXDWWUR� GRVL�� ����� ����� ���� H� �����P/�K/�� FRUULVSRQGHQWL� ULVSHWWLYDPHQWH� DOOD�
GRVH�GL�FDPSR�H��������YROWH�WDQWR��/¶XQLFR�ULOLHYR�q�VWDWR�HIIHWWXDWR�GRSR���JLRUQL��UHJLVWUDQGR�
OD���VWLPDWD�GL�DUHD�IRJOLDUH�FRQ�VLQWRPL�H�OD�YLJRULD���ULVSHWWR�DOOD�SLDQWD�VHQ]D�VLQWRPL�QHOOH�
PLJOLRUL�FRQGL]LRQL��
�

5,68/7$7,�
3URYH�GL�VHPLFDPSR�
�&RPH� ULSRUWDWR� QHOOD� WDEHOOD� �� H� LQ� EDVH� DOO¶DQDOLVL� GHL� GDWL� VL� HYLQFH� FKH� OH� VRVWDQ]H� FKH�

KDQQR� SURGRWWR� XQD� VLJQLILFDWLYD�PRUWDOLWj� ULVSHWWR� DO� WHVWLPRQH� VRQR�� DFHWDPLSULG� �VWDQGDUG�
FKLPLFR� GL� ULIHULPHQWR��� FRQ� LO� ����� GL� PRUWDOLWj�� OD� PLVFHOD� SLUHWUR� �� FRDGLXYDQWH�
HSWDPHWLOWULVLORVVDQR��������OD�]HROLWH�FXEDQD�������H��VRUSUHQGHQWHPHQWH�� LO�FRDGLXYDQWH�GD�
VROR��������,O�SLUHWUR�QDWXUDOH��VLD�GD�VROR�FKH�LQ�PLVFHOD�FRQ�L�GLYHUVL�FRDGLXYDQWL��KD�LQYHFH�
IDWWR�UHJLVWUDUH�XQD�PRUWDOLWj�SLXWWRVWR�EDVVD�H�DQFKH�OD�VXD�PLVFHOD�FRQ�ROLR�PLQHUDOH�KD�GDWR�
ULVXOWDWL� FKH� VRQR� DO� GL� VRWWR� GL� TXHOOL� UDJJLXQWL� LQ� SUHFHGHQWL� VSHULPHQWD]LRQL� �3DVLQL� HW� DO.��
�������FRVu�FRPH�VFDUVD�q�O¶HIILFDFLD�GHO�SURGRWWR�D�EDVH�GL�ROLR�WUDWWDWR�FRQ�R]RQR��&RPH�HUD�
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ORJLFR�DVSHWWDUVL��YLVWL� L�GDWL�GHOOH�PLVFHOH�FRQ�SLUHWUR��DQFKH�L�FRDGLXYDQWL�GD�VROL�QRQ�KDQQR�
RWWHQXWR�HIILFDFLD�DFFHWWDELOH��$QFKH�LO�SURGRWWR�D�EDVH�GL�IDULQD�GL�EUDVVLFDFHH���ROLR�GL�VHQDSH�
FRQIHUPD� OD� EDVVD� HIILFDFLD� JLj� RVVHUYDWD� LQ� DOWUH� VSHULPHQWD]LRQL� VX� SL�� DQQL� �3DVLQL� HW� DO.��
�������1HOOD�YHULILFD�GHOO¶HIIHWWR�UHVLGXR��FRQWDWWR� WDUVDOH�� LO�SLUHWUR�QDWXUDOH�KD�RWWHQXWR�XQD�
HIILFDFLD� VWUDQDPHQWH� VXSHULRUH�� DQFKH� VH� QRQ� GL� PROWR�� VXIILFLHQWH� SHUz� D� IDUOR� VWDFFDUH� LQ�
PRGR�VLJQLILFDWLYR�GDJOL�DOWUL�FRQIURQWL��HSWDPHWLOWULVLORVVDQR�H�ROLR�PLQHUDOH���3HU�FRQWUR��DOOD�
GRPDQGD�VH�HVLVWHVVH�R�PHQR�XQ�HIIHWWR�GL�FRQWDWWR�WDUVDOH�GHOO¶HSWDPHWLOWULVLORVVDQR�H�GHOO¶ROLR�
PLQHUDOH��q�VWDWD�GDWD�ULVSRVWD�QHJDWLYD��FRPH�DPSLDPHQWH�DWWHVR��$QFKH�DFHWDPLSULG�KD�YLVWR�
VFHQGHUH�GL�PROWR�OD�VXD�HIILFDFLD�SDVVDQGR�DO�FRQWDWWR�LQGLUHWWR������PRUWDOLWj���
�

7DEHOOD� ��� 1XPHUR� QHDQLGL� GL� WHU]R� VWDGLR� YLYH� H� �� PRUWDOLWj� FRUUHWWD� QHOOH� GXH� SURYH� GL�
HIILFDFLD�LQ�VHPLFDPSR�

7HVL���VRVWDQ]D�DWWLYD�

(IIHWWR�GLUHWWR�VSUD\�
�HVSRVL]LRQH���JJ�� (IIHWWR�UHVLGXR�

1��YLYL���JJ�
GRSR�DSSO����

��PRUWDOLWj�
FRUUHWWD�

1��YLYL���JJ�
GRSR�DSSO����

��PRUWDOLWj�
FRUUHWWD�

7HVWLPRQH� ����D� �� ����D� ��
$FHWDPLSULG� ��G� ���� ����DE� ���
3LUHWUR�� ��DE� ��� ��E� ���
3LUHWUR���ROLR�PLQHUDOH� ��DE� ��� �� ��
3LUHWUR���OHFLWLQD�GL�VRLD� ����DE� ��� �� ��
3LUHWUR���PDOWRGHVWULQD� ����DE� ��� �� ��
3LUHWUR���HSWDPHWLOWULVLORVVDQR� ����FG� ��� �� ��
2OLR�GL�VHQDSH���IDULQD�GL�EUDVVLFDFHH� ����D� ��� �� ��
2OLR�VHQDSH���I��EUDVVLFDFHH���ROLR�PLQ�� ����DE� ��� �� ��
2OLR�PLQHUDOH� ����DE� ��� ��D� ��
/HFLWLQD�GL�VRLD� ����DE� ��� �� ��
0DOWRGHVWULQD� ��D� ��� �� ��
(SWDPHWLOWULVLORVVDQR� ����EF� ��� ����D� ���
2OLR�YHJHWDOH�WUDWWDWR�FRQ�R]RQR� ����DE� ��� �� ��
3ROYHUH�GL�URFFLD�FDROLQR� ����D� ��� �� ��
3ROYHUH�GL�URFFLD�]HROLWH����NJ�K/�� ����FG� ��� �� ��
��3 ��������OHWWHUH�GLYHUVH�LQGLFDQR�GLIIHUHQ]H�VWDWLVWLFDPHQWH�VLJQLILFDWLYH����3 �������
�
3HU� TXDQWR� ULJXDUGD� O¶HIILFDFLD� GL� ]HROLWH� FXEDQD�� q� QHFHVVDULR� SUHFLVDUH� FKH� LO� GRVDJJLR�

XWLOL]]DWR� LQ� TXHVWD� SURYD� ��� NJ�K/�� q� VWDWR� GL� PROWR� VXSHULRUH� DOOH� TXDQWLWj� QRUPDOPHQWH�
XWLOL]]DWH�LQ�FDPSR��FRUULVSRQGH�D�EHQ����NJ�KD��PHQWUH�L�GRVDJJL�QRUPDOL�VRQR�GHOO¶RUGLQH�GHL�
����NJ�KD��FRQVLGHUDQGR�XQ�YROXPH�VWDQGDUG�GL������/�KD��
�

3URYH�GL�ODERUDWRULR�
�,�ULVXOWDWL�RWWHQXWL�GDOO¶LPSLHJR�GL�]HROLWH�FXEDQD�H�GL�HSWDPHWLOWULVLORVVDQR�H�DOWUH�HVLJHQ]H�

GL�DSSURIRQGLPHQWR�H�FKLDULPHQWR�GL�TXDQWR�DFFDGXWR�LQ�VHUUD��KDQQR�LQGRWWR�D�SURVHJXLUH�LQ�
ODERUDWRULR�FRQ�DOWUH�SURYH�L�FXL�ULVXOWDWL�VRQR�ULSRUWDWL�QHOOH�WDEHOOH���H�����
/D�SULPD�SURYD�LPSRVWDWD�LQ�ODERUDWRULR�GLPRVWUD�FKH�DQFKH�DOWUH�VRVWDQ]H�DWWLYH�GL�GLYHUVD�

QDWXUD�� FODVVLILFDWH� FRPH� FRDGLXYDQWL� H� LPSLHJDWH� SHU� OR� SL�� FRPH� DJHQWL� EDJQDQWL� R�
DQWLVFKLXPD�� SUHVHQWDQR� XQ� FHUWR� HIIHWWR� LQVHWWLFLGD� GLUHWWR� �WDEHOOD� ���� ,QIDWWL�� DFFDQWR� DOOD�
FRQIHUPD�SHU�HSWDPHWLOWULVLORVVDQR��DQFKH�QRQLOIHQRO�HWLOHQH�RVVLGR�H�LO�ODWWLFH�VLQWHWLFR�KDQQR�
SURGRWWR�VLJQLILFDWLYD�PRUWDOLWj��ULVSHWWLYDPHQWH����H������IDFHQGR�GLVWLQJXHUH�VWDWLVWLFDPHQWH�
OH�PHGLH�GHJOL� LQGLYLGXL�ULPDVWL�YLYL�ULVSHWWR�DO� WHVWLPRQH��/D�]HROLWH�FXEDQD��SXU�UHJLVWUDQGR�
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XQ�FHUWR�HIIHWWR��QRQ�KD�RWWHQXWR�ULVXOWDWL�VWDWLVWLFDPHQWH�VLJQLILFDWLYL�LQ�TXHVWD�SURYD��GRYH�q�
VWDWD� DSSOLFDWD� DOOD� GRVH� GL� ���� J�K/�� FRUULVSRQGHQWL� D� �� NJ�KD�� TXLQGL� QHOOD� SULPD� SURYD� LO�
GRVDJJLR�HUD�FLUFD���YROWH�TXHOOR�PDVVLPR�QRUPDOPHQWH�XWLOL]]DWR��6L�FRQIHUPDQR�LQYHFH�JOL�
VFDUVL�ULVXOWDWL�GL�OHFLWLQD�H�PDOWRGHVWULQD�JLj�RVVHUYDWL�QHOOD�SURYD�GL�VHPLFDPSR��
�
7DEHOOD����1XPHUR�GL�QHDQLGL�GL�WHU]R�VWDGLR�YLYH�H���PRUWDOLWj�FRUUHWWD�QHOOD�SULPD�SURYD�GL�
ODERUDWRULR�

7HVL���VRVWDQ]D�DWWLYD� 1��YLYL���JJ�GRSR�
DSSOLFD]LRQH��� ��PRUWDOLWj�FRUUHWWD�

7HVWLPRQH� ����DE� ��
(SWDPHWLOWULVLORVVDQR� ��G� ����
$OFRRO�LVRGHFLOLFR�HWRVVLODWR� ����D� ��
1RQLOIHQRO�HWLOHQH�RVVLGR� ��FG� ���
/DWWLFH�VLQWHWLFR� ����EFG� ���
6RUELWDQ�ROHDWR�HWRVVLODWR� ����DEF� ��
$OFKLOHWHUH�VROIDWR� ��DEFG� ���
2OLR�GL�FRO]D� ����DEF� ���
/HFLWLQD�GL�VRLD� ��DEF� ��
0DOWRGHVWULQD� ����DEF� ���
3ROYHUH�GL�URFFLD��]HROLWH������J�K/�� ����DEFG� ���

��/HWWHUH�GLYHUVH�LQGLFDQR�GLIIHUHQ]H�VWDWLVWLFDPHQWH�VLJQLILFDWLYH��3 �������
�

7DEHOOD����1XPHUR�GL�QHDQLGL�GL�WHU]R�VWDGLR�YLYH�H���PRUWDOLWj�FRUUHWWD�QHOOD�VHFRQGD�SURYD�GL�
ODERUDWRULR�

7HVL���VRVWDQ]D�DWWLYD� 1��YLYL���JJ�GRSR�DSSO���� ��PRUWDOLWj�FRUUHWWD�

7HVWLPRQH� ����D� ��
3LUHWUR� ����E� ���
3ROYHUH�GL�URFFLD�]HROLWH������J�K/�� ����D� ���
3ROYHUH�GL�URFFLD�]HROLWH������J�K/�� ����D� ��
3ROYHUH�GL�URFFLD�]HROLWH������J�K/�� ����D� ���
3ROYHUH�GL�URFFLD�FDROLQR����NJ�K/�� ����D� ��
3ROYHUH�GL�URFFLD�FDROLQR�����NJ�K/�� ����D� ��
3&)����������/�K/�� ����D� ���
3&)����������/�K/�� ����E� ���
(SWDPHWLOWULVLORVVDQR� ��E� ���
2OLR�GL�VHQDSH���IDULQD�GL�EUDVVLFDFHH� ����D� ���

��/HWWHUH�GLYHUVH�LQGLFDQR�GLIIHUHQ]H�VWDWLVWLFDPHQWH�VLJQLILFDWLYH��3 �������
�
/D� VHFRQGD� SURYD� GL� ODERUDWRULR� KD� XOWHULRUPHQWH� FRQIHUPDWR� DOFXQL� GDWL� GHOOH� SUHFHGHQWL��

6FDUVR� q� O¶HIIHWWR� LQVHWWLFLGD� GLUHWWR� SHU� ]HROLWH� FXEDQD�� DL� WUH� GRVDJJL� VDJJLDWL�� FRVu� FRPH�
VFDUVR�R�QXOOR�q� O¶HIIHWWR�GLUHWWR� LQVHWWLFLGD�GHO�FDROLQR��8Q�QXRYR�SURGRWWR�D�EDVH�GL�VDSRQH�
PROOH�SRWDVVLFR�KD�LQYHFH�ULYHODWR�XQD�EXRQD�HIILFDFLD�DO�GRVDJJLR�PDJJLRUH�XWLOL]]DWR��������
ULVXOWDWR�FKH��DVVLHPH�D�TXHOOR�GHO�SLUHWUR�������H�GL�HSWDPHWLOWULVLORVVDQR��������VL�GLVWLQJXH�
VWDWLVWLFDPHQWH� GDJOL� DOWUL� LQ� WHUPLQL� GL� QXPHUR� GL� LQGLYLGXL� ULPDVWL� YLYL� D� �� JJ�
GDOO¶DSSOLFD]LRQH�� ,O� ULVXOWDWR� SL�� HOHYDWR� GHO� SLUHWUR� q� VSLHJDELOH� FRQVLGHUDQGR� OH� FRQGL]LRQL�
DPELHQWDOL�GHOOD�SURYD�GL�ODERUDWRULR�GRYH��PDQFDQGR�O¶LUUDJJLDPHQWR�VRODUH��OD�VWDELOLWj�GHOOD�
PROHFROD�q�VWDWD�VLFXUDPHQWH�VXSHULRUH�H�TXLQGL�KD�SHUPHVVR�XQD�PDJJLRUH�GXUDWD�G¶D]LRQH��,O�
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miscuglio olio di senape + farina di brassicacee conferma la medio-bassa efficacia della prova 
precedente (41%). 

 
Grafico 1. Curva dose-risposta di eptametiltrisilossano su neanidi di terzo stadio, 1 giorno 
dopo trattamento 

 
 

Grafico 2. Numero individui vivi nel test di confronto neanidi-adulti con il silossano e l’olio 
minerale 

 
 
Il test sui diversi dosaggi di eptametiltrisilossano, ha consentito di determinare la curva 

dose-risposta rappresentata nel grafico 1, dove è possibile osservare il valore della DL50 in 
base ai dati elaborati, pari all’incirca a 43 mL/hL.  

Per quanto riguarda l’ultimo test di laboratorio, i cui risultati sono riportati nel grafico 2, 
l’analisi statistica ha consentito di escludere interazioni tra il fattore prodotto saggiato e il 
fattore stadio di sviluppo, pertanto si è proceduto con l’analisi della varianza applicata con 
disegno completamente randomizzato ad una via. Si può osservare che tendenzialmente, lo 
stadio più sensibile è quello di neanide, come atteso e che l’eptametiltrisilossano svolge un 
controllo significativamente maggiore sulle neanidi rispetto agli adulti, mentre l’olio minerale, 
pur causando una certa mortalità, non arriva a differenziarsi dal testimone. 
 
Fitotossicità di eptametiltrisilossano su pomodoro e vite 

I dati ottenuti nella prova di fitotossicità sono rappresentati nel grafico 3, mentre nelle figure 
1 e 2 sono visibili i sintomi provocati dall’esposizione al prodotto. 
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Grafico 3. Rilievi di fitotossicità eseguiti su piante di pomodoro (sinistra) e vite (destra), 3 gg 
dopo l’applicazione 

  
 

Figura 1. Sintomi di fitotossicità su pomodoro e vite causata da eptametiltrisilossano 

       
 

La risposta delle due specie è diversa, così come lo è in parte il sintomo rilevato sulle foglie, 
essendo diversa la microstruttura della superficie fogliare. Su pomodoro appaiono leggeri 
sintomi di fitotossicità già alla dose normale di 100 mL/hL, che tendono significativamente ad 
aumentare passando da 200 a 500-1000 mL/hL, dove si ha la morte della giovane pianta. 
Strettamente legata a questo dato è la vigoria generale della pianta, che essendo giovane 
risente pesantemente dell’effetto fitotossico (grafico 3). Su vite invece, la vigoria rimane 
inalterata, essendo pianta arborea anche se giovane, mentre la fitotossicità si presenta 
significativamente solo dai 500 ai 1000 mL/hL. Il sintomo rilevato su pomodoro (figura 1) 
consiste in una apparente lessatura del tessuto, con aree idropiche marginali che si estendono 
progressivamente a tutto il lembo fogliare con necrosi e avvizzimento. Su vite (figura 2) si 
osservano aree necrotiche scure che progressivamente si allargano e tendono ad imbrunire, 
interessando l’intero lembo fogliare in qualche caso. 
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',6&866,21(�(�&21&/86,21,�
,� ULVXOWDWL� RWWHQXWL� QHOOD� VSHULPHQWD]LRQH� UHODWLYL� DL� FRDGLXYDQWL� HSWDPHWLOWULVLORVVDQR��

QRQLOIHQRO�HWLOHQH�H� ODWWLFH�VLQWHWLFR�UDSSUHVHQWDQR�XQD�QRYLWj�H�QRQ�VL�FRQRVFRQR�DOWUL� ODYRUL�
VSHULPHQWDOL�Qp�VX�H. halys��Qp�VX�DOWUL�ILWRIDJL��,O�GLPHWLFRQH��GHOOD�VWHVVD�IDPLJOLD�FKLPLFD�GHL�
VLORVVDQL� RUJDQR�PRGLILFDWL�� q� VWDWR� VSHULPHQWDWR� SHU� FRPEDWWHUH� LO� SLGRFFKLR� GHO� FDSR�
�Pediculus capitis��� FRQ�XQ¶D]LRQH�PLVWD� WUD� LQGX]LRQH�GL�DQRVVLD�H�EORFFR�GHOO¶HVFUH]LRQH�GL�
DFTXD� �%XUJHV�� ������� 1HO� FDVR� GL� HSWDPHWLOWULVLORVVDQR�� GD� RVVHUYD]LRQL� GLUHWWH� GXUDQWH� OH�
SURYH� q� HPHUVR� FKH� OD�PRUWDOLWj� VL� HVSULPH�SUDWLFDPHQWH� HQWUR� L� SULPL�PLQXWL�� XQ�GDWR� SRFR�
FRPSDWLELOH�FRQ�XQD�PRUWH�SHU�VROD�DQRVVLD��'RSR�������PLQXWL�GL�LPPHUVLRQH�LQ�VROD�DFTXD�
O¶LQVHWWR�DSSDUH�PRUWR��PD�VH�ULPHVVR�DOO¶DULD�VL�ULYLWDOL]]D�QHO�JLUR�GL�FLUFD���RUD��FRVD�FKH�QRQ�
DYYLHQH�LPPHUJHQGROR�VROR�SHU�XQ�VHFRQGR�QHOOD�VWHVVD�DFTXD�PD�DGGL]LRQDWD�GHO�FRDGLXYDQWH�
D� FRQFHQWUD]LRQH� GL� ����P/�K/�� GRYH� LQYHFH� O¶LQVHWWR� YLHQH� XFFLVR� LQ� PRGR� GHILQLWLYR�� 'L�
FHUWR�FRPXQTXH�VDUHEEH�LPSRUWDQWH�DSSURIRQGLUH�LO�YHUR�PHFFDQLVPR�G¶D]LRQH��SDUWHQGR�GDOOH�
FDUDWWHULVWLFKH� ILVLFR�FKLPLFKH� GHL� VLORVVDQL� RUJDQR�PRGLILFDWL�� GHVFULWWH� GD� +DHQVHO� HW� DO.�
��������7UD�JOL�DVSHWWL�QHJDWLYL�YL�q�LQ�SULPLV�OD�VFDUVD�GLVSRQLELOLWj�GL�SURGRWWL�FRQ�VRVWDQ]H�GL�
TXHVWD� IDPLJOLD�� DG� RJJL� HVLVWH� VROR� XQ¶HWLFKHWWD� FKH� QH� SUHYHGH� O¶XVR� VX� SLDQWH� DUERUHH��
,QROWUH�� O¶D]LRQH�HVFOXVLYDPHQWH�GL�FRQWDWWR�ULGXUUj�VLFXUDPHQWH� O¶DWWLYLWj�XQD�YROWD�SDVVDWL� LQ�
FDPSR�� VHQ]D� FRQWDUH� O¶DVSHWWR� GHOOD� ILWRWRVVLFLWj� FKH� GRYUHEEH� HVVHUH� XOWHULRUPHQWH�
DSSURIRQGLWR��
8Q�VHFRQGR�SXQWR�GL�GLVFXVVLRQH�q�O¶HIIHWWR�GHOOH�]HROLWL��FKH�GDL�GDWL�VHPEUD�HVVHUH�OHJDWR�

DOOD� GRVH� XWLOL]]DWD� H� LO� FXL� SUHFLVR�PHFFDQLVPR� GL� D]LRQH�� LQ� ELEOLRJUDILD� YLHQH� VSLHJDWR� LQ�
GLYHUVL� PRGL�� EORFFR� GHJOL� VSLUDFROL� H� DVILVVLD�� DEUDVLRQH� GHOOD� FXWLFROD� H� FRQVHJXHQWH�
GLVLGUDWD]LRQH�� EORFFR� GHOO
DFTXD� LQ� XVFLWD� GDOOD� FXWLFROD�� LQJHVWLRQH� GHOOD� SROYHUH��
DVVRUELPHQWR� GD� OLSLGL� HSLFXWLFRODUL� HG� HVVLFFD]LRQH� �6XEUDPDQ\XP� H� 5RHVOL�� ������� /¶XVR�
GHOOD� ]HROLWH� LQ� PLVFHOD� FRQ� DOWUL� LQVHWWLFLGL� q� XQD� SUDWLFD� ULVFRQWUDWD� LQ� FDPSR�� PD� YLVWH� OH�
HOHYDWLVVLPH� SURSULHWj� GL� DGVRUELPHQWR� �OD� VRVWDQ]D� q� XWLOL]]DWD� DQFKH� FRPH� ³FULYHOOR´�
PROHFRODUH�LQ�DSSOLFD]LRQL�LQGXVWULDOL�H�FRPH�VXEVWUDWR�SHU�OD�OHQWD�FHVVLRQH�GHJOL�HOHPHQWL�LQ�
IHUWLOL]]D]LRQH��� ULPDQH� GD� FKLDULUH� LO� SUHFLVR� UXROR� ILVLFR�FKLPLFR� QHO� ELODQFLR� WUD�
DGVRUELPHQWR� H� FHVVLRQH�� � %LVRJQD� LQIDWWL� HVFOXGHUH� FKH�� LQYHFH� FKH� IDYRULUH� O¶HVSOLFD]LRQH�
GHOO¶D]LRQH� DEEDWWHQWH�� QRQ� SRVVD� LQYHFH� FDXVDUH� O¶DGVRUELPHQWR� LQ�PRGR� LUUHYHUVLELOH� GHOOD�
VRVWDQ]D�DWWLYD�PLVFHODWD��
,O�SUHSDUDWR�D�EDVH�GL�VDSRQH�PROOH�SRWDVVLFR�KD�HYLGHQ]LDWR�XQ�FHUWR�SRWHQ]LDOH�LQVHWWLFLGD��

FDSDFLWj�JLj�VIUXWWDWD�QHOOD�SUDWLFD�FRQWUR�DOWUL� ILWRPL]L� �DILGL��DOHXURGLGL��HFF����(VLVWRQR�DOWUH�
FRQIHUPH�VSHULPHQWDOL�GHOO¶HIILFDFLD�LQ�ODERUDWRULR�GHL�VDSRQL�SRWDVVLFL�VX�H. halys��%HUJPDQQ�
H�5DXSS���������PD�VDUHEEH�QHFHVVDULR�SURVHJXLUH�FRQ�DOWUH�VSHULPHQWD]LRQL�LQ�VHPL�FDPSR�H�
LQ�FDPSR��
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%HUJPDQQ� (�-��� 5DXSS�0�-��� ������ (IILFDFLHV� RI� FRPPRQ� UHDG\� WR� XVH� LQVHFWLFLGHV� DJDLQVW�

Halyomorpha halys��+HPLSWHUD��3HQWDWRPLGDH���Fla. Entomol.�����������������
%XUJHV�,�)���������7KH�PRGH�RI�DFWLRQ�RI�GLPHWLFRQH����ORWLRQ�DJDLQVW�KHDG� OLFH��Pediculus 

capitis��BMC Pharmacology��GRL������������������������
&DUXVR� 6��� 9HUJQDQL� 6��� ������ &LPLFH� DVLDWLFD�� EXRQ� FRQWUROOR� FRQ� OH� UHWL� PXOWLIXQ]LRQDOL���

L’Informatore Agrario����������������� �
+D\H�7���0RUDJOLR�6�7���6WDKO�-���9LVHQWLQ�6���*UHJRULR�7���7DYHOOD�/���������)XQGDPHQWDO�KRVW�

UDQJH�RI�Trissolcus japonicus� LQ�(XURSH��J. Pest Sci.�KWWSV���GRL�RUJ���������V����������
���������

/HH�'�+���6KRUW�%�'���1LHOVHQ�$�/���/HVNH\�7�&���������,PSDFW�RI�RUJDQLF�LQVHFWLFLGHV�RQ�WKH�
VXUYLYRUVKLS�DQG�PRELOLW\�RI�Halyomorpha halys� �VWnO�� �+HPLSWHUD��3HQWDWRPLGDH�� LQ� WKH�
ODERUDWRU\��Fla. Entomol.�����������������

/HVNH\�7�&���1LHOVHQ�$�/���������,PSDFW�RI�WKH�LQYDVLYH�EURZQ�PDUPRUDWHG�VWLQN�EXJ�LQ�1RUWK�
$PHULFD�DQG�(XURSH��KLVWRU\��ELRORJ\��HFRORJ\��DQG�PDQDJHPHQW��Ann. Rev. Entomol.������
���������

0DLVWUHOOR�/���9DFFDUL�*���&DUXVR�6���&RVWL�(���%RUWROLQL�6���0DFDYHL�/���)RFD�*���8OULFL�$���
%RUWRORWWL� 3��� 1DQQLQL� 5��� &DVROL� /��� )RUQDFLDUL� 0��� 0D]]ROL� *�/��� 'LROL� 3��� ������
/¶LQYDVLYD� Halyomorpha halys� q� ILWRIDJR� FKLDYH� GHL� IUXWWHWL�� ULVXOWDWL� GHO� PRQLWRUDJJLR�
WULHQQDOH�LQ�(PLOLD��Atti Giornate Fitopatologiche��������������

1DQQLQL�5���%RUWRORWWL�3�3���������3URYH�GL�VHPLFDPSR�FRQ� LQVHWWLFLGL�SHU� LO�FRQWHQLPHQWR�GL�
Halyomorpha halys��Atti Giornate Fitopatologiche��������������

1DQQLQL�5���%RUWRORWWL�3�3���&DVROL�/���%RVHOOL�0���������$WWLYLWj�GL�GLYHUVL�LQVHWWLFLGL�FRQWUR�OD�
FLPLFH�DVLDWLFD��L’Informatore Agrario�������������

3DVLQL�0��� 7RVL� /���0RUL� 1��� ������ &LPLFH� DVLDWLFD�� EDVVD� HIILFDFLD� GL� LQVHWWLFLGL� GL� RULJLQH�
QDWXUDOH��L’Informatore Agrario������������

3DVTXDOLQL� (��� 6FDQQDYLQL� 0��� 3UHWL� 0��� 'HSDOR� /��� 0DVHWWL� $��� ������ $WWLYLWj� GL� GLYHUVL�
LQVHWWLFLGL�FRQWUR�Halyomorpha halys��L’Informatore Agrario�������������

6DEEDWLQL�3HYHULHUL�*���7DODPDV�(���%RQ�0�&���0DULDQHOOL�/���%HUQDUGLQHOOL� ,���0DORVVLQL�*���
%HQYHQXWR� /��� 5RYHUVL� 3�)��� +RHOPHU� .��� ������ 7ZR� $VLDQ� HJJ� SDUDVLWRLGV� RI�
Halyomorpha halys��6WnO���+HPLSWHUD��3HQWDWRPLGDH��HPHUJH�LQ�QRUWKHUQ�,WDO\��Trissolcus 
mitsukurii��$VKPHDG��DQG�Trissolcus japonicus��$VKPHDG���+\PHQRSWHUD��6FHOLRQLGDH���J. 
Hymen. Res.�������������

6WDKO�-�0���%DEHQGUHLHU�'���0DUD]]L�&���&DUXVR�6���&RVWL�(���0DLVWUHOOR�/���+D\H�7���������&DQ�
Anastatus bifasciatus� EH� XVHG� IRU� DXJPHQWDWLYH� ELRORJLFDO� FRQWURO� RI� WKH� EURZQ�
PDUPRUDWHG�VWLQN�EXJ�LQ�IUXLW�RUFKDUGV"�Insects�����������������

6XEUDPDQ\DP�� %K��� 5RHVOL�� 5��� ������ ,QHUW� GXVWV�� In:� $OWHUQDWLYHV� WR� 3HVWLFLGHV� LQ� 6WRUHG�
3URGXFW� ,30� �6XEUDPDQ\DP�� %K��� +DJVWUXP�� '�:�� (GV��� .OXZHU� $FDGHPLF� 3XEOLVKHUV��
%RVWRQ��86$��SS�����������

7RPPDVLQL�0�*���0DLVWUHOOR�/���9DFFDUL�*���1DQQLQL�5���%RUWRORWWL�3�3���&DUXVR�6���&DVROL�/���
9HUJQDQL� 6��� 3UHWL� 0��� 0RQWDQDUL� 0��� /DQGL� 0��� 6LPRQL� 0��� &RVWL� (��� 'L� %HOOD� (���
%XOJDULQL�*���0DVLQR�)���$QWRQHOOL�$���������$SSURFFLR�PXOWLGLVFLSOLQDUH�SHU�FRQWHQHUH�OD�
FLPLFH�DVLDWLFD��L’Informatore Agrario�������������
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