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��'LSDUWLPHQWR�GL�6FLHQ]H�GHOOD�9LWD���8QLYHUVLWj�GHJOL�6WXGL�GL�0RGHQD�H�5HJJLR�(PLOLD��YLD�
$PHQGROD�����3DGLJOLRQH�%HVWD�������5HJJLR�(PLOLD�

�&HQWUR�GL�5LFHUFD�,QWHUGLSDUWLPHQWDOH�SHU�LO�0LJOLRUDPHQWR�H�OD�9DORUL]]D]LRQH�GHOOH�5LVRUVH�
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,Q� )ULXOL� 9HQH]LD� *LXOLD� OD� FROWLYD]LRQH� GHOOD� YLWH� VL� HVWHQGH� VX� FLUFD� ������� KD�� LO� VHWWRUH�
YLWLYLQLFROR�q�FRQVLGHUDWR�GL�DVVROXWR�ULOLHYR�SHU�O¶HOHYDWD�TXDOLWj�GHL�YLQL�SURGRWWL��1HOO¶DUFR�GL�
FLQTXH�DQQL Halyomorpha halys�VL�q�GLIIXVD�VX�WXWWR�LO�WHUULWRULR�UHJLRQDOH�FRQ�LQWHQVLWj�PROWR�
HOHYDWH� VH� FRPSDUDWH� FRQ� TXHOOH� GL� DOWUH� UHJLRQL� LWDOLDQH�� *Lj� GDL� SULPL� DQQL� LO� SRWHQ]LDOH�
LPSDWWR�QHJDWLYR�GHOOD�FLPLFH�PDUPRUDWD�DVLDWLFD� VXOO¶DJULFROWXUD� VL� q�PDQLIHVWDWR�FRQ�GDQQL�
DOOH� FROWXUH� IUXWWLFROH�� 6L� q� RVVHUYDWD� OD� SUHVHQ]D� DQFKH� VX� YLJQHWL�� SULQFLSDOPHQWH� D� PHWj�
JLXJQR�� PHWj� OXJOLR� H� LQ� DOFXQH� DUHH� DQFKH� SULPD� GHOOD� YHQGHPPLD�� /¶RELHWWLYR� GL� TXHVWR�
ODYRUR�ULJXDUGD�OD�YDOXWD]LRQH�GL�XQ¶HYHQWXDOH�LQWHUIHUHQ]D�GHOOD�SUHVHQ]D�GL�FLPLFL�LQ�IDVH�GL�
YLQLILFD]LRQH�� FRQ� DQDOLVL� GHO� SURILOR� DURPDWLFR� GL� YLQL�� RWWHQXWL� GD�PLFURYLQLILFD]LRQL� GL� WUH�
YDULHWj��3LQRW�JULJLR��5LEROOD�*LDOOD�H�0HUORW��/D�SURYD�q�VWDWD� ULSHWXWD�SHU�GXH�DQQL� ������H�
������� /H�PLFURYLQLILFD]LRQL� VRQR� VWDWH� UHDOL]]DWH� FRQ� XQ� TXDQWLWDWLYR� GL� FLPLFL� YLYH� PROWR�
HOHYDWR����SHU�JUDSSROR��FRQ�SHVR�PHGLR�GL����J���,�ULVXOWDWL�GHOOH�DQDOLVL�GL�ODERUDWRULR�H�GHOOH�
SURYH�GL�GHJXVWD]LRQH�GHL�YLQL�QRQ�KDQQR�HYLGHQ]LDWR�OD�SUHVHQ]D�GL�DOGHLGL�VSHFLILFKH�SURGRWWH�
GD�Halymorpha halys�Qp�SDUWLFRODUL�VHQWRUL�VJUDGHYROL�DOO¶DVVDJJLR��
3DUROH�FKLDYH��SURILOR�DURPDWLFR��FLPLFH�PDUPRUDWD�DVLDWLFD�
�
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9LWLFXOWXUH�LQ�)ULXOL�9HQH]LD�*LXOLD��QRUWKHUQ�,WDO\��FRYHUV�DERXW��������KD�DQG�LV�UHQRZQHG�
IRU�WKH�KLJK�TXDOLW\�RI�WKH�ZLQHV�SURGXFHG����\HDUV�DIWHU�WKH�ILUVW�GHWHFWLRQ��EURZQ�PDUPRUDWHG�
VWLQN�EXJ��%06%��VSUHDG�DOO�RYHU�WKH�UHJLRQ�ZLWK�SRSXODWLRQ�GHQVLWLHV�KLJKHU�WKDQ�WKRVH�RI�WKH�
RWKHU� ,WDOLDQ� UHJLRQV��6LQFH� WKH�EHJLQQLQJ�� WKH�QHJDWLYH� LPSDFW�RI�%06%�RQ�DJULFXOWXUH�ZDV�
PDLQO\�UHODWHG�WR�GDPDJHV�RI�IUXLW�FURSV��,WV�SUHVHQFH�ZDV�DOVR�REVHUYHG�RQ�YLQH\DUGV�LQ�PLG�
-XQH�� PLG�-XO\� DQG� LQ� VHYHUDO� DUHDV� HYHQ� EHIRUH� WKH� KDUYHVW�� 7KH� DLP� RI� WKLV� VWXG\� ZDV� WR�
HYDOXDWH�WKH�SRVVLEOH�LPSDFW�RI�%06%�RQ�ZLQH�SURFHVVLQJ��ZLWK�WKH�DQDO\VLV�RI�WKH�DURPDWLF�
SURILOH�RI�ZLQHV�RI�WKUHH�YDULHWLHV��3LQRW�*ULJLR��5LEROOD�*LDOOD�DQG�0HUORW��7ULDOV�ZHUH�FDUULHG�
RXW� RYHU� WZR� VHDVRQV� ������ DQG� �������0LFURYLQLILFDWLRQ� FRQVLGHUHG� D� KLJK� DPRXQW� RI� OLYH�
DGXOWV� %06%� ��� SHU� FOXVWHU�� DYHUDJH� ZHLJKW� ���� J��� 5HVXOWV� GLG� QRW� VKRZ� WKH� SUHVHQFH� RI�
VSHFLILF�DOGHK\GHV�SURGXFHG�E\�%06%�RU�SDUWLFXODUO\�XQSOHDVDQW�WDVWH�RI�WKH�ZLQH��
.H\ZRUGV��DURPDWLF�SURILOH��%06%�
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/D� FLPLFH� PDUPRUDWD� DVLDWLFD� �Halyomorpha halys)� q� XQ� HPLWWHUR� SHQWDWRPLGH� GL� RULJLQH�

DOORFWRQD� FKH� KD� DYXWR� PRGR� GL� GLIIRQGHUVL� PROWR� UDSLGDPHQWH� QHO� 1RUG� ,WDOLD�� /D� SULPD�
VHJQDOD]LRQH�q�VWDWD�HIIHWWXDWD�VX�XQ�YLJQHWR�QHOOD�SURYLQFLD�GL�0RGHQD�QHO�������0DLVWUHOOR�HW�
DO��������H�D�GLVWDQ]D�GL� VHWWH�DQQL� VL� q�GLIIXVD� VX�EXRQD�SDUWH�GHO�QRUG� ,WDOLD�H� LQ�QXPHURVL�
3DHVL�HXURSHL��0DLVWUHOOR���������6L�WUDWWD�GL�XQ�LQVHWWR�SDUWLFRODUPHQWH�GLIILFLOH�GD�FRQWUROODUH�
D�FDXVD�GHOO¶HOHYDWD�PRELOLWj�WUD�OH�FROWXUH���
,Q� )ULXOL� 9HQH]LD� *LXOLD� L� SULPL� ULQYHQLPHQWL� VRQR� VWDWL� RVVHUYDWL� QHO� ����� VX� PHOR� H�

QHOO¶DUFR�GL�FLQTXH�VWDJLRQL�KD�SURJUHVVLYDPHQWH�FRORQL]]DWR�LO�UHVWR�GHOOD�UHJLRQH�H�GDOOD�ILQH�
GHO������VL�FRQVLGHUD�SUHVHQWH�LQ�WXWWR�LO�WHUULWRULR��0DORVVLQL�HW�DO����������,Q�TXHVWD�UHJLRQH�L�
GDQQL� SL�� FRQVLVWHQWL� VRQR� SURSULR� D� FDULFR� GHOOH� FROWXUH� IUXWWLFROH� �PHOR�� SHUR� H� SHVFR���
FROWLYDWH�VX�VXSHUILFL�UHODWLYDPHQWH�ULGRWWH��������KD��VH�SDUDJRQDWH�D�TXHOOH�GHOOD�YLWH���������
KD�� �&DFLROL�� ������� ,O� VHWWRUH�YLWLYLQLFROR� q� FRQVLGHUDWR�GL�DVVROXWR� ULOLHYR� SHU� OD�TXDOLWj� GHL�
YLQL� SURGRWWL� H� SHU� O¶LPSRUWDQ]D� D� OLYHOOR� HFRQRPLFR�� 3HUWDQWR�� OD� FRQFRPLWDQWH� UDSLGD�
GLIIXVLRQH�GL�H. halys� QHO� WHUULWRULR� UHJLRQDOH� H� OD� VXD�SUHVHQ]D�QHL� YLJQHWL� KD� GHVWDWR�PROWD�
DSSUHQVLRQH� WUD� JOL� RSHUDWRUL� GHO� VHWWRUH�� ,O� WLPRUH� ULVLHGH� QHOOD� SRVVLELOLWj� FKH� OD� FLPLFH�
PDUPRUDWD�DVLDWLFD�VLD�LQ�JUDGR�GL�GLYHQWDUH�XQ�SRWHQ]LDOH�SHULFROR�D�FDXVD�GL�GDQQL�GLUHWWL�DL�
JUDSSROL�� FRQ� FRQVHJXHQWH� ULGX]LRQH� GHOOD� SURGX]LRQH�� H� VRSUDWWXWWR� SRVVD� FDXVDUH� RGRUL�
VJUDGHYROL� QHL� SURFHVVL� GL� YLQLILFD]LRQH�� 1HJOL� 6WDWL� 8QLWL� H. halys� KD� FUHDWR� JURVVH�
SUHRFFXSD]LRQL�FRQ�L�SULPL�ULQYHQLPHQWL�LQ�GLYHUVL�YLJQHWL�GHOOD�FRVWD�$WODQWLFD�QHO�������5LFH�
HW� DO��� ������� Ê� VWDWD� LQIDWWL� ULOHYDWD� OD� SUHVHQ]D� GL� WXWWL� JOL� VWDGL� GL� VYLOXSSR� GL�H. halys� VX�
JUDSSROL��GRYH�KD�DYXWR�PRGR�GL�VYLOXSSDUVL�H�VHFRQGR�DOFXQL�ODYRUL�WXWWL�JOL�VWDGL�GHOO¶LQVHWWR�
SRVVRQR�HVVHUH�IRQWH�GL�GDQQR�DL�JUDSSROL��%HUQRQ���������/H�IRJOLH�GHOOD�YLWH�VRQR�XQ�RWWLPR�
VXEVWUDWR�SHU�OH�RYLGHSRVL]LRQL�GL�TXHVWR�SHQWDWRPLGH��Ê�VWDWR�DQFKH�VWLPDWR�FKH�OD�SUHVHQ]D�GL�
��LQGLYLGXL�GL�H. halys�SHU�JUDSSROR�SRVVD�FDXVDUH�XQD�SHUGLWD�GHOOD�SURGX]LRQH��6PLWK�HW�DO���
��������
3RLFKp�LQ�)ULXOL�9HQH]LD�*LXOLD�QRQ�VRQR�VWDWL�VHJQDODWL�FDOL�GHOOD�SURGX]LRQH�DWWULEXLELOL�DOOD�

SUHVHQ]D�GL�FLPLFL��VHEEHQH� OD�SUHVVLRQH�GHO�SHQWDWRPLGH�VLD�PROWR�HOHYDWD�� VL�q�YROXWR�SRUUH�
PDJJLRUH� DWWHQ]LRQH� DG� HYHQWXDOL� LQWHUIHUHQ]H�QHO� SURFHVVR�GL� YLQLILFD]LRQH� �RGRUH� ULODVFLDWR�
GDOOH� FLPLFL��� 'D� FLPLFL� SRVWH� VRWWR� VWUHVV�� LQIDWWL�� VRQR� VWDWH� ULOHYDWH� FRQ� DQDOLVL� LQ�
JDVFURPDWRJUDILD�DFFRSSLDWD�FRQ�VSHWWURPHWUR�GL�PDVVD�PXOWLPHGLDOH��0'*&�06���SL��GL����
PROHFROH�� /H� SULQFLSDOL� ULVXOWDQR� HVVHUH� WULGHFDQR�� GRGHFDQR�� trans��GHFHQDOH�� 7ULGHFDQR� H�
trans���GHFHQDOH�DVVLHPH�FRVWLWXLVFRQR�LO������GHO�WRWDOH�GHOOH�VRVWDQ]H�ULODVFLDWH�GD�H. halys 
�%DOGZLQ� HW� DO��� ������ 6RORPRQ�� ������� /¶RGRUH� VJUDGHYROH� HPDQDWR� GDOOH� FLPLFL� q� GRYXWR�
SULQFLSDOPHQWH� DOOD� SUHVHQ]D� GHO� trans���GHFHQDOH� �%DOGZLQ� HW� DO��� ������ FRQ� XQD� VRJOLD� GL�
SHUFH]LRQH� EDVVD� �0RKHNDU� HW� DO��� ������� 1HJOL� 6WDWL� 8QLWL� VRQR� VWDWH� FRQGRWWH� GLYHUVH�
HVSHULHQ]H�SHU�YHULILFDUH�VH�OD�SUHVHQ]D�GL�TXHVWH�PROHFROH�SRWHVVH�FUHDUH�SUREOHPL�LQ�IDVH�GL�
YLQLILFD]LRQH�HG�L�WHVW�VRQR�VWDWL�UHDOL]]DWL�VLD�VX�YLQL�ELDQFKL�FKH�URVVL��3LQRW�1HUR���0RKHNDU�
HW�DO����������
/R�VFRSR�GL�TXHVWR�ODYRUR�q�VWDWR�TXHOOR�GL�YHULILFDUH�XQD�SRVVLELOH�LQWHUIHUHQ]D�GRYXWD�DOOD�

SUHVHQ]D� GL� FLPLFL� LQ� IDVH� GL� YLQLILFD]LRQH�� /D� YDOXWD]LRQH� q� VWDWD� HVHJXLWD� FRQ� O¶DQDOLVL� GHO�
SURILOR�DURPDWLFR�GL�WUH�YLQL��3LQRW�JULJLR��5LEROOD�*LDOOD��0HUORW���
� �

0$7(5,$/,�(�0(72',�
,�FDPSLRQL�GL�YLQR�VRQR�VWDWL�RWWHQXWL�GD�XYH�GL�WUH�YDULHWj�FROWLYDWH�LQ�)ULXOL�9HQH]LD�*LXOLD�H�

UDSSUHVHQWDWLYH�GL�WUH�WLSRORJLH�GL�YLQLILFD]LRQH��3LQRW�JULJLR��YLQLILFD]LRQH�LQ�ELDQFR���5LEROOD�
*LDOOD� �YLQLILFD]LRQH� EDVH� VSXPDQWH���0HUORW� �YLQLILFD]LRQH� LQ� URVVR��� /D� VSHULPHQWD]LRQH� q�
VWDWD� FRQGRWWD� VX� YLQL� RWWHQXWL� GDOOH� YHQGHPPLH� ����� H� ����� �WDEHOOD� ��� LQ� FXL� VL� q� DYXWD�
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XQ¶DPSLD� GLIIXVLRQH� GL� H. halys� VRSUDWWXWWR� QHOOH� DUHH� GL� SLDQXUD�� GRYH� q� PDJJLRUPHQWH�
FRQFHQWUDWD� OD� YLWLFROWXUD�� ,Q� HQWUDPEH� OH� VWDJLRQL� VRQR� VWDWL� HVHJXLWL�PRQLWRUDJJL� YLVLYL� SHU�
YHULILFDUH�LO�PRPHQWR�LQ�FXL�L�GLYHUVL�VWDGL�GL�VYLOXSSR�GL�H. halys�FRPLQFLDYDQR�D�FRPSDULUH�
QHL�YLJQHWL��,Q�IDVH�GL�YHQGHPPLD�VL�q�TXLQGL�SURFHGXWR�D�UDFFRJOLHUH�GD�YDULH�SLDQWH�RVSLWL�XQ�
TXDQWLWDWLYR� GL� FLPLFL� DGXOWH� QHFHVVDULH� DOOD� VSHULPHQWD]LRQH�� OD� TXDOH� q� VWDWD� FRQGRWWD�
FRQIURQWDQGR�L�YLQL�FRQWDPLQDWL�GD�FLPLFL�FRQ�YLQL�WHVWLPRQH���
6XL� YLQL� VL� q� SURFHGXWR� FRQ� O¶DQDOLVL� GHO� SURILOR� DURPDWLFR� SHU� YHULILFDUH� OD� SUHVHQ]D� GL�

FRPSRVWL� YRODWLOL�� FRPH���trans�GHFHQDOH� H� WULGHFDQR�� SURGRWWL�GDOOH� FLPLFL� SRVWH� VRWWR� VWUHVV�
GXUDQWH�OD�IDVH�GL�YLQLILFD]LRQH���
�

7DEHOOD����&RGLFL�LGHQWLILFDWLYL�GHL�FDPSLRQL�DQDOL]]DWL�
&RGLFH� 9LQR�� &RGLFH� 9LQR�� $QQR�
57��� 5LEROOD�7HVWLPRQH� 5&��� 5LEROOD�&RQWDPLQDWD�GD�FLPLFH� �����

57��� 5LEROOD�7HVWLPRQH� 5&��� 5LEROOD�&RQWDPLQDWD�GD�FLPLFH� �����

3*7��� 3LQRW�*ULJLR�7HVWLPRQH� 3*&��� 3LQRW�*ULJLR�&RQWDPLQDWD�GD�FLPLFH� �����

3*7��� 3LQRW�*ULJLR�7HVWLPRQH� 3*&��� 3LQRW�*ULJLR�&RQWDPLQDWD�GD�FLPLFH� �����
07��� 0HUORW�7HVWLPRQH� 0&��� 0HUORW�&RQWDPLQDWR�GD�FLPLFH� �����

07��� 0HUORW�7HVWLPRQH� 0&��� 0HUORW�&RQWDPLQDWR�GD�FLPLFH� �����

�
0RQLWRUDJJLR�
6RQR�VWDWL�HVHJXLWL�ULOLHYL�GL�WLSR�YLVLYR�LQ�DOFXQL�YLJQHWL�SHU�YHULILFDUH�OD�SUHVHQ]D�GHL�GLYHUVL�

VWDGL�GL�VYLOXSSR�GL�H. halys�QHO�FRUVR�GHOOD�VWDJLRQH�H�YDOXWDUH�L�OLYHOOL�GL�LQIHVWD]LRQH��
�
9LQLILFD]LRQH�
6RQR� VWDWH� HVHJXLWH� WUH� GLYHUVH� WLSRORJLH� GL� YLQLILFD]LRQH� FKH� SUHYHGHYDQR� OD� SUHVHQ]D�

DFFLGHQWDOH�GL� LQGLYLGXL�DGXOWL�GL�H. halys� DOO¶LQWHUQR�GHO�SURFHVVR�GL�YLQLILFD]LRQH�GHOOH� XYH�
5LEROOD�*LDOOD��3LQRW�*ULJLR�H�0HUORW��6RQR�VWDWL�XWLOL]]DWL�����NJ�GL�XYD�GL�FLDVFXQD�YDULHWj�SHU�
SURFHGHUH�DOOD�YLQLILFD]LRQH��,O�PRVWR�RWWHQXWR�GRSR�OD�SUHVVDWXUD�H�OD�GLUDVSD�SLJLDWXUD�q�VWDWR�
VXGGLYLVR�LQ�GXH�TXRWH�HTXLYDOHQWL�GL����/��1HOOD�SULPD�TXRWD�VRQR�VWDWH�LQVHULWH�FLPLFL�DGXOWH�
YLYH�� SRVWH� DOO¶LQWHUQR� GL� XQD� UHWLQD�� FKH� SULPD� GL� HVVHUH� ODVFLDWD� QHO�PRVWR� SHU� LO� UHVWR� GHO�
SURFHVVR�GL�IHUPHQWD]LRQH��q�VWDWD�FROSLWD�HQHUJLFDPHQWH�SHU�PHWWHUH�OH�FLPLFL�LQ�FRQGL]LRQL�GL�
VWUHVV� �WUDWWDWR��� /D� VHFRQGD� TXRWD� GL� PRVWR�� LQYHFH�� QRQ� KD� SUHYLVWR� O¶DJJLXQWD� GL� FLPLFL�
�WHVWLPRQH��� ,O�QXPHUR�GL�FLPLFL�DJJLXQWH�q� VWDWR�FDOFRODWR�SUHYHGHQGR��� LQGLYLGXL�DGXOWL�SHU�
JUDSSROR�� FRQVLGHUDQGR� XQ� JUDSSROR� GDO� SHVR� PHGLR� GL� ���� J�� TXLQGL� SHU� RJQL�
PLFURYLQLILFD]LRQH�YHQLYDQR� LQVHULWH�FLUFD������FLPLFL�SHU�XQ�SHVR� WRWDOH�GL�FLPLFL�GL�����J�
����� J� SHVR� PHGLR� VWLPDWR� GL� XQD� FLPLFH� DGXOWD��� ,O� SURFHVVR� GL� YLQLILFD]LRQH� GHL� YLQL� q�
VFKHPDWL]]DWR�QHOOD�ILJXUD�����
�
(VWUD]LRQH�H�TXDQWLILFD]LRQH�GHL�FRPSRVWL�DURPDWLFL�
/D�SURFHGXUD�SHU�O¶HVWUD]LRQH�LQ�IDVH�VROLGD�q�VWDWD�HIIHWWXDWD�PHGLDQWH�FDUWXFFH�,67�,VROXWH�

&���(&� �%LRWDJH�� GD� �J� SUHFHGHQWHPHQWH� DWWLYDWH� FRQ�PHWDQROR��8QD� SUHILVVDWD� TXDQWLWj� GL�
VWDQGDUG� LQWHUQR����RWWDQROR���������SSP�LQ�HWDQROR��q�VWDWR�DJJLXQWR�DO�FDPSLRQH� LO�TXDOH�q�
VWDWR�� TXLQGL�� HVWUDWWR� FRQ� FDUWXFFH� HG� HOXLWR� FRQ� GLFORURPHWDQR�� /¶HVWUDWWR� RWWHQXWR� q� VWDWR�
VHSDUDWR�GDOO¶DFTXD�UHVLGXD�PHGLDQWH�FRQJHODPHQWR�H�FRQFHQWUDWR�D�SLFFROR�YROXPH������P/���
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6XFFHVVLYDPHQWH��OD�IUD]LRQH�DURPDWLFD�HVWUDWWD�q�VWDWD�DQDOL]]DWD�XVDQGR�XQ�JDVFURPDWRJUDIR�
DFFRSSLDWR�DOOR�VSHWWURPHWUR�GL�PDVVD��*&�06���0RQWHYHFFKL�HW�DO����������
�
)LJXUD����3URFHVVR�GL�YLQLILFD]LRQH�GHOOH�XYH�5LEROOD�*LDOOD�H�3LQRW�*ULJLR�

�
�
�

5,68/7$7,�(�',6&866,21(�
0RQLWRUDJJLR�
'DL�PRQLWRUDJJL�YLVLYL��HVHJXLWL�LQ�HQWUDPEH�OH�DQQDWH��VL�q�RVVHUYDWR�FKH�OD�SUHVHQ]D�GL�H. 

halys��DGXOWL�H�IRUPH�JLRYDQLOL��QHL�YLJQHWL�DYYLHQH�SULQFLSDOPHQWH�LQ�GXH�SHULRGL��WUD�OD�PHWj�
GL� JLXJQR� H� OD�PHWj� GL� OXJOLR� H� LQ� DOFXQH� DUHH�� LQ�PDQLHUD� DQFKH�PDVVLFFLD�� D� ULGRVVR� GHOOD�
YHQGHPPLD��1HO�FRUVR�GHL�PRQLWRUDJJL�VL�q�SRWXWR�ULOHYDUH�DQFKH�OD�SUHVHQ]D�GL�RYDWXUH�GL�H. 
halys� FKH� YHQJRQR� GHSRVWH� VXOOD� SDJLQD� LQIHULRUH� GHOOH� IRJOLH�� /H� FLPLFL� VRQR� SUHVHQWL�
PDJJLRUPHQWH�QHL� ILODUL�GL�ERUGR��'XUDQWH� OH�RUH�SL��FDOGH� WHQGRQR�D�QDVFRQGHUVL�DOO¶LQWHUQR�
GHL�JUDSSROL�R�WUD�OH�IRJOLH���
Ê� VWDWR� GLIILFLOH� YHULILFDUH� OD� SUHVHQ]D� GL� GDQQL� GLUHWWL� DJOL� DFLQL�� SRLFKp� TXHVWL� SRVVRQR�

SUHVHQWDUH� OLHYL� GHSUHVVLRQL� FDXVDWH� GD� VWUHVV� ILVLRORJLFL� H� DELRWLFL� FRPH� VFRWWDWXUH� H�
UDPPROOLPHQWL� GHOO¶HSLGHUPLGH� FKH� SRWUHEEHUR� LQGXUUH� D� LGHQWLILFDUH� LO� GDQQR� FRPH� GLUHWWD�
FRQVHJXHQ]D�GHOOD�SXQWXUD�GHOOH�FLPLFL��1RQ�VL�q�PDL�ULVFRQWUDWR�XQ�QXPHUR�PHGLR�GL�FLPLFL�
VXSHULRUH�D���SHU�JUDSSROR��DQFKH�QHOOH�]RQH�D�SL��HOHYDWR�OLYHOOR�GL�LQIHVWD]LRQH��
�

$QDOLVL�GHL�YLQL�H�GHO�SURILOR�DURPDWLFR�
,�YLQL�RWWHQXWL�LQ�HQWUDPEH�OH�DQQDWH�VRQR�VWDWL�DQDOL]]DWL�SHU�L�SULQFLSDOL�SDUDPHWUL�XWLOL]]DWL�

LQ�HQRORJLD�� ,�GDWL� VRQR�SDUDJRQDELOL�SHU� L�YLQL�RWWHQXWL� LQ�SUHVHQ]D�GL�FLPLFL�H�TXHOOL� FKH�QH�
HUDQR�SULYL�� ,�YDORUL� ULVFRQWUDWL�VRQR�GD�FRQVLGHUDUVL� LQ� OLQHD�FRQ�TXHOOL�VWRULFL�RVVHUYDWL�SHU� L�
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YLQL� RJJHWWR� GHOOR� VWXGLR� RWWHQXWL� GD� XYH� FROWLYDWH� QHOOD� SLDQXUD� GHOOH� *UDYH� GHOOD� 5HJLRQH�
)ULXOL�9HQH]LD�*LXOLD��WDEHOOD�����

�
7DEHOOD����$QDOLVL�GHL�SULQFLSDOL�SDUDPHWUL�HQRORJLFL�LQ�SUH�LPERWWLJOLDPHQWR�
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57��� ����� ���� ����� ���� ����� �� �� �� ������ ����� �����
5&��� ����� ����� ����� ����� ������ �� �� �� ������ ����� �����
3*7��� ���� ����� ����� ����� ������ �� �� �� ������ ����� �����
3*&��� ���� ����� ����� ����� ������ �� �� �� ������ ����� �����
07��� ����� ����� �� ����� ������ ����� ���� ����� ������ ����� �����
0&��� ����� ����� ����� ����� ������ ����� ���� ����� ������ ����� �����

�
1HL�YLQL�HVDPLQDWL��WHVWLPRQL�H�FRQWUROOL��VRQR�VWDWL�FHUFDWL����FRPSRVWL�DURPDWLFL��*OL�DOFROL�

VXSHULRUL�UDSSUHVHQWDQR�OD�FODVVH�SL��DEERQGDQWH�FRQ�XQD�FRQFHQWUD]LRQH�WRWDOH�FKH�RVFLOOD�WUD�
����PJ�/�QHO�FDPSLRQH�57���H�����PJ�/�QHO�3*&������WDEHOOD�����*OL�DOFROL�VXSHULRUL�FKH�
PDJJLRUPHQWH� LQIOXHQ]DQR� LO� SURILOR� DURPDWLFR� GHL� YLQL� VRQR� JOL� DOFRO� LVRDPLOLFL� H� DOFRO�
IHQHWLOLFR�LQ�TXDQWR�VXSHUDQR��VHPSUH��OD�FRQFHQWUD]LRQH�VRJOLD�GL�SHUFH]LRQH��,O�YDORUH�2$9�
�2GRU� $FWLYLW\� 9DOXH�� GL� TXHVWL� FRPSRVWL� DURPDWLFL�� FDOFRODWR� FRPH� UDSSRUWR� WUD�
FRQFHQWUD]LRQH� PHGLD� QHL� GLYHUVL� FDPSLRQL� H� OD� SURSULD� VRJOLD� GL� SHUFH]LRQH�� ULVXOWD� HVVHUH�
ULVSHWWLYDPHQWH� GL� ����� H� ����� SHU� DOFRO� LVRDPLOFR� H� IHQHWLOLFR� �GDWL� QRQ� ULSRUWDWL�� H� VRQR� LQ�
DFFRUGR�FRQ�LO�YDORUH�GL�2$9�!����(¶�QRWR�FKH�WDQWR�SL��TXHVWR�YDORUH�q�DOWR�WDQWR�PDJJLRUH�
ULVXOWD� LO� FRQWULEXWR� VHQVRULDOH� GHO� FRPSRVWR�QHO� YLQR��&RPH� VL� HYLQFH�GDOOD� WDEHOOD� ��� L� YLQL�
WUDWWDWL� FRQ� OH� FLPLFL�PRVWUDQR� XQ� FRQWHQXWR� LQ� DOFROL� VXSHULRUL� VHPSUH�PDJJLRUH� ULVSHWWR� DO�
SURSULR�WHVWLPRQH���
9DORUL�PROWR�DOWL�GL�TXHVWL�FRPSRVWL����������PJ�/��SRWUHEEHUR�QRQ�FRQWULEXLUH�LQ�PDQLHUD�

SRVLWLYD�DOOD�TXDOLWj�GHO�SURGRWWR��0RQWHYHFFKL�HW�DO���������5DSS�HW�DO����������0ROWL�GHL�YLQL��
VRSUDWWXWWR�TXHOOL�FRQWDPLQDWL��HYLGHQ]LDQR�YDORUL�DEERQGDQWHPHQWH�VXSHULRUL�DOOD�VRJOLD�FULWLFD�
GL�����PJ�/���
5LJXDUGR� D� TXDQWR� GHWWR� VXOO¶DXPHQWR� GHO� FRQWHQXWR� GL� DOFROL� VXSHULRUL� QHL� YLQL� WUDWWDWL�� q�

EHQH� ULFRUGDUH� FKH� DOFRO� LVREXWLOLFR�� IHQHWLOLFR� HG� DOFROL� LVRDPLOLFL� VL� RULJLQDQR� GDO�
PHWDEROLVPR� GHJOL� DPLQRDFLGL� GD� SDUWH� GHL� OLHYLWL� �OHXFLQD�� LVROHXFLQD�� YDOLQD�� LVRYDOLQD��
IHQLODODQLQD��H�SRWUHEEH��TXLQGL��QRQ�HVVHUH�HVFOXVR�XQ�FRQWULEXWR�GHOOH�FLPLFL�VXO�FRQWHQXWR�GL�
TXHVWL� FRPSRVWL�� 4XHVWR� DYYDORUD� TXDQWR� ULSRUWDWR� LQ� XQ� UHFHQWH� VWXGLR� HIIHWWXDWR� VXL� YLQL�
FRQWDPLQDWL� GD�H. halys, RVVLD� FKH�SRVVLELOL�PRGLILFD]LRQL� GHO FRUUHGR� DURPDWLFR�GL� XQ� YLQR�
SRWUHEEH� HVVHUH� ULFRQGXFLELOH� DG� XQD� LQIOXHQ]D� LQGLUHWWD� GHOO¶LQVHWWR� TXDQGR� SUHVHQWH� LQ�
YLQLILFD]LRQH��7RPPDVLQL�HW�DO�����������
1HVVXQD�SUHVHQ]D�GL�FRPSRVWL�YRODWLOL�TXDOL�DOGHLGL�LQVDWXUH�D�FRUWD�FDWHQD��trans���HVHQDOH��

trans-��RWWHQDOH�� trans���GHFHQDOH�� WLSLFKH� GHOO¶LQVHWWR�� QRQFKp� L� FRUULVSHWWLYL� HVWHUL� FKH�
SRVVRQR� RULJLQDUVL� GXUDQWH� OD� FRQVHUYD]LRQH� LQ� ERWWLJOLD� �trans���HVHQLO�� trans���RFWHQLO� H�
trans���GHFHQLO� DFHWDWL�� VRQR� VWDWL� ULWURYDWL� QHL� YLQL� FRQWDPLQDWL�� 4XHVWR� ULVXOWDWR� q�
SHUIHWWDPHQWH� LQ� OLQHD� FRQ� TXDQWR� ULVFRQWUDWR� LQ� SUHFHGHQWL� VWXGL�� /D� SUHVHQ]D� GL� TXHVWL�
FRPSRVWL�ULODVFLDWL�QHO�PRVWR�GDOOH�FLPLFL�QHO�SURFHVVR�GL�YLQLILFD]LRQH�WHQGH�QRWHYROPHQWH�DG�
DEEDVVDUVL�VRWWR�OD�VRJOLD�GL�VHQVLELOLWj�GHOOR�VWUXPHQWR�H�VRWWR�OD�VRJOLD�GL�SHUFH]LRQH�ROIDWWLYD�
�0RKHNDU� HW� DO��� ������ D� FDXVD� GHOOD� ORUR� HOHYDWD� YRODWLOLWj� HG� LQVWDELOLWj�� ,QROWUH�� GXUDQWH� OD�
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IHUPHQWD]LRQH� O¶DOORQWDQDPHQWR� GHL� FRPSRVWL� YRODWLOL� GHOOD� FLPLFH� SXz� HVVHUH� IDYRULWR�
GDOO¶D]LRQH�VWULSSDQWH�GHOOD�&2����
(¶�GD�VRWWROLQHDUH��WXWWDYLD��QHL�FDPSLRQL�GL�YLQR�VRWWRSRVWL�DOOR�VWXGLR��OD�SUHVHQ]D�GL�DOFXQL�

LGURFDUEXUL� ��DOGHLGL� H� LGURFDUEXUL��� TXDOL� SHU� HVHPSLR� LO� WULGHFDQR� FKH� DOFXQL� DXWRUL� KDQQR�
DVVRFLDWR�DOOD�SRVVLELOH�FRQWDPLQD]LRQH�GD�FLPLFL��0RKHNDU�HW�DO�������D���1HL�QRVWUL�VWXGL�QRQ�
q�VWDWR�SRVVLELOH�FRQIHUPDUH�TXHVWR�ULVXOWDWR� LQ�TXDQWR� LO�FRPSRVWR�q�VWDWR�ULWURYDWR� LQ� WXWWL� L�
FDPSLRQL�DQDOL]]DWL�LQ�FRQFHQWUD]LRQL�WUD�ORUR�PROWR�VLPLOL�VH�SDUDJRQLDPR�LO�YLQR�FRQWDPLQDWR�
DO�VXR�WHVWLPRQH���
6H� JOL� DOFROL� VXSHULRUL� DXPHQWDQR� QHL� YLQL� FRQWDPLQDWL� ULVSHWWR� DO� FRQWUROOR�� DOWUH� FODVVL� GL�

FRPSRVWL�DURPDWLFL�VHPEUDQR�QRQ�PRGLILFDUVL�LQ�PDQLHUD�DSSUH]]DELOH����DOFROL��R�GLPLQXLUH�
(¶�LO�FDVR�GHO�FRQWHQXWR�WRWDOH�GHJOL�HVWHUL�GHJOL�DFLGL�JUDVVL�D�FRUWD�FDWHQD���HVWHUL�GHJOL�DFLGL�
JUDVVL�� H� GHJOL� DFHWDWL� ��DFHWDWL�� FKH�GLPLQXLVFRQR� LQ�GHWHUPLQDWL� YLQL� FRQWDPLQDWL� �0&���H�
5&�����WDEHOOD�����$SSDUHQWHPHQWH�OD�GLPLQX]LRQH�GHO�FRQWHQXWR�GL�TXHVWH�FODVVL�GL�FRPSRVWL�
QRQ�VHPEUD�HVVHUH�OHJDWR�DG�XQD�FDXVD�VSHFLILFD�H�QHDQFKH�DOOD�SUHVHQ]D�GHOO¶LQVHWWR��PD�SXz�
DFFDGHUH�FKH�YDULDELOL�GL�DOWUD�QDWXUD�SRVVDQR�LQFLGHUH�PDJJLRUPHQWH���
,QILQH��L�FDPSLRQL�GL�YLQR�DQDOL]]DWL�PRVWUDQR�OD�SUHVHQ]D�GL�IHQROL�YRODWLOL�LQ�FRQFHQWUD]LRQH�

PROWR�EDVVD��LQ�SDUWLFRODUH�LO���HWLOIHQROR��FRQ�QRWH�GL�JDURIDQR�H�SHSDWR��3HU�TXHVWL�FRPSRVWL�
YRODWLOL�VL�RVVHUYD��LQ�TXDOFKH�UDUR�FDVR��XQ�DXPHQWR�QHL�FDPSLRQL�FRQWDPLQDWL�FKH�WXWWDYLD�QRQ�
LPSDWWD�VXOO¶DURPD�GHL�FDPSLRQL�LQ�TXDQWR�OD�ORUR�FRQFHQWUD]LRQH��XJ�/��q�QRWHYROPHQWH�VRWWR�
OD�VRJOLD�GL�SHUFH]LRQH�GL������PJ�/��WDEHOOD�����
�
7DEHOOD����&RQFHQWUD]LRQH�WRWDOH�SHU�FODVVL�GL�FRPSRVWL�GHL�YLQL�FRQWDPLQDWL�GD�FLPLFL�H�
WHVWLPRQL�GHOOH�DQQDWH������H������
5,%2//$�*,$//$��&RPSRVWL�DURPDWLFL�� 57��� 5&��� 57��� 5&���
��DOFROL�VXSHULRUL��PJ�/�� ���� ���� ���� ����
��DOFROL��XJ�/�� ����� ����� ����� �����
��HVWHUL�DFLGL�JUDVVL��XJ�/�� ����� ����� ����� �����
��DFHWDWL��XJ�/�� ���� ����� ����� �����
��DFLGL��XJ�/�� ����� ����� ����� ������
��DOGHLGL�HG�LGURFDUEXUL��XJ�/�� ������ ����� ����� �����
��IHQROL�YRODWLOL��XJ�/�� ����� ����� ����� ����
3,127�*5,*,2��&RPSRVWL�DURPDWLFL�� 3*7��� 37*&��� 3*7��� 3*&���
��DOFROL�VXSHULRUL��PJ�/�� ���� ���� ���� ����
��DOFROL��XJ�/�� ����� ����� ����� �����
��HVWHUL�DFLGL�JUDVVL��XJ�/�� ����� ����� ������ �����
��DFHWDWL��XJ�/�� ����� ����� ����� �����
��DFLGL��XJ�/�� ������ ����� ������ ������
��DOGHLGL�HG�LGURFDUEXUL��XJ�/�� ����� ����� ����� �����
��IHQROL�YRODWLOL��XJ�/�� ���� ����� ����� �����
0(5/27��&RPSRVWL�DURPDWLFL�� 07��� 0&��� 07��� 0&���
��DOFROL�VXSHULRUL��PJ�/�� ���� ���� ���� ����
��DOFROL��XJ�/�� ����� ����� ����� �����
��HVWHUL�DFLGL�JUDVVL��XJ�/�� ������ ����� ����� �����
��DFHWDWL��XJ�/�� ����� ����� ���� ����
��DFLGL��XJ�/�� ����� ����� ����� �����
��DOGHLGL�HG�LGURFDUEXUL��XJ�/�� ����� ����� ����� �����
��IHQROL�YRODWLOL��XJ�/�� ����� ����� ����� �����
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&21&/86,21,�
/H�SURYH�GL�PLFURYLQLILFD]LRQH�HVHJXLWH�VX�0HUORW��5LEROOD�*LDOOD�H�3LQRW�*ULJLR��LQ�SUHVHQ]D�

GL� DOWH� TXDQWLWj� GL� FLPLFL�� KDQQR� SHUPHVVR� GL� YHULILFDUH�� FRPH� JLj� RVVHUYDWR� GD� SUHFHGHQWL�
HVSHULHQ]H� FRQ� O¶DQDOLVL� GHO� SURILOR� DURPDWLFR� GL� DOWUL� YLQL� �0RKHNDU� HW� DO��� ������� FKH� OH�
VRVWDQ]H� UHVSRQVDELOL� GHJOL� RGRUL� VJUDGHYROL� ULODVFLDWH� GDOOH� FLPLFL� �trans�HVHQDOH�� trans���
RWWHQDOH��trans���GHFHQDOH��QRQ�VRQR�SUHVHQWL�QHL�YLQL�FRQVLGHUDWL���
4XHVWD�LQIRUPD]LRQH�FRQVHQWH�GL�ULWHQHUH�FKH��DJOL�DWWXDOL�HOHYDWL�OLYHOOL�GL�SRSROD]LRQH�GL�H. 

halys� SUHVHQWL� LQ� UHJLRQH�� OD� FROWLYD]LRQH� GHOOD� YLWH� GD� YLQR� QRQ� VLD� VRJJHWWD� D� GDQQL�
ULFRQGXFLELOL�DG�DOWHUD]LRQL�QHJDWLYH�QHO�SURFHVVR�GL�YLQLILFD]LRQH���
1RQ�VRQR�VWDWH�RVVHUYDWH�DQRPDOLH�QHO�SURILOR�DURPDWLFR�GHL�WUH�YLQL��DQFKH�FRQ�WLSRORJLH�GL�

YLQLILFD]LRQH�GLIIHUHQWL��GRYXWH�DO�FRQWDWWR�GLUHWWR�GHOOH�FLPLFL�QHO�SURFHVVR�GL�YLQLILFD]LRQH���
4XHVWR�GDWR�q�FRQIRUWDWR�DQFKH�GD�GHJXVWD]LRQL�HVHJXLWH�GD�SURIHVVLRQLVWL�H�GD�QRQ�HVSHUWL�

GHO�VHWWRUH�QHO�SULPR�DQQR�GL�SURYD��L�TXDOL�QRQ�VRQR�VWDWL�LQ�JUDGR�GL�LGHQWLILFDUH�L�YLQL�RWWHQXWL�
LQ�SUHVHQ]D�GL�FLPLFL���
3HUWDQWR��GD�TXDQWR�HPHUVR�LQ�TXHVWR�VWXGLR��VL�SXz�ULWHQHUH�FKH�OD�SUHVHQ]D�GL�FLPLFL��DQFKH�

FRQ� O¶DWWXDOH� SUHVVLRQH� ULOHYDWD� QHL� YLJQHWL� GHO� )ULXOL� 9HQH]LD� *LXOLD�� QRQ� SRVVD� FUHDUH�
SUREOHPL�SHU�LO�SURILOR�DURPDWLFR�QHL�YLQL�RWWHQXWL���
�
�
�

/$925,�&,7$7,�
%DOGZLQ�5�/��,9��=KDQJ�$���)XOW]�6��:���$EXEHNHU�6���+DUULV�&���&RQQRU�(�(���9DQ�+HNNHQ�
'�/���������+RW� WRSLF��%URZQ�PDUPRUDWHG�VWLQN�EXJ�RGRU�FRPSRXQGV�GR�QRW� WUDQVIHU� LQWR�
PLON� E\� IHHGLQJ� EXJ�FRQWDPLQDWHG� FRUQ� VLODJH� WR� ODFWDWLQJ� GDLU\� FDWWOH�� J dairy Sci��� ����
����������

%HUQRQ�*���������%LRORJ\�RI�Halyomorpha halys�� WKH�EURZQ�PDUPRUDWHG�VWLQN�EXJ��%06%��
)LQDO�5HSRUW���86'$�$3+,6�&3+67�3URMHFW�7�3����86'$�$3+,6�

&DFLROL�3���������$QQXDULR�VWDWLVWLFR�LWDOLDQR������HG��,67$7��3DJLQH�;;,9�����
0DLVWUHOOR�/���'LROL�3���9DFFDUL�*���1DQQLQL�5���%RUWRORWWL�3���&DUXVR�6���&RVWL�(���0RQWHUPLQL�
$�� &DVROL� /��� %DULVHOOL� 0��� ������ 3ULPL� ULQYHQLPHQWL� LQ� ,WDOLD� GHOOD� FLPLFH� HVRWLFD�
Halyomorpha halys�� XQD� QXRYD� PLQDFFLD� SHU� OD� IUXWWLFROWXUD� Atti delle Giornate�
Fitopatologiche��������������

0DLVWUHOOR�/���'LROL�3���'XWWR�0���9RODQL�6���3DVTXDOL�6���*LOLROL�*���������7UDFNLQJ�WKH�6SUHDG�
RI� 6QHDNLQJ� $OLHQV� E\� ,QWHJUDWLQJ� &URZGVRXUFLQJ� DQG� 6SDWLDO� 0RGHOOLQJ�� 7KH� ,WDOLDQ�
,QYDVLRQ�RI�Halyomorpha halys��BioScience�������������������

0DORVVLQL� *��� %HUQDUGLQHOOL� ,��� %HQYHQXWR� /��� ������ Halyomorpha halys�� VWDWR� GHOO¶DUWH�
PRQLWRUDJJLR�LQ�)ULXOL�9HQH]LD�*LXOLD�D���DQQL�GDO�SULPR�ULQYHQLPHQWR��Notiziario ERSA�����
�������

0RKHNDU�3���/DSLV�7�-���:LPDQ�1�*���/LP�-���7RPDVLQR�(��������%URZQ�0DUPRUDWHG�6WLQN�
%XJ�7DLQW�LQ�3LQRW�QRLU��'HWHFWLRQ�DQG�&RQVXPH�5HMHFWLRQ�7KUHVKROGV�RI�WUDQV���'HFHQDO��
$P��J. Enol. Vitic�������������������

0RKHNDU� 3��� 2VERUQH� -�3��� :LPDQ� 1�*��� :DOWRQ� 9��� 7RPDVLQR� (��� ����D�� ,QIOXHQFH� RI�
:LQHPDNLQJ� 3URFHVVLQJ� 6WHSV� RQ� WKH� $PRXQWV� RI� �(����'HFHQDO� DQG� 7ULGHFDQH� DV� 2II�
2GRUDQWV� &DXVHG� E\� %URZQ� 0DUPRUDWHG� 6WLQN� %XJ� �Halyomorpha halys��� Journal of 
Agricolture and  Food Chemistry���������������

0RQWHYHFFKL� *��� 0DVLQR� )��� 9DVLOH� 6LPRQH� *��� &HUUHWWL� (��� $QWRQHOOL� $��� ������ $URPDWLF�
SURILOH� RI� ZKLWH� VZHHW� VHPL�VSDUNOLQJ�ZLQH� IURP�0DOYDVLD� GL� &DQGLD� $URPDWLFD� JUDSHV��
South African J. Enol. Vitic�������������������
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5LFH�.�%���%HUJK�&�-���%HUJPDQQ�(�-���%LGGLQJHU�'�-���'LHFNKRII�&���'LYHO\�*���)UDVHU�+���
*DULHS\� 7��� +DPLOWRQ� *��� +D\H� 7��� +HUEHUW� $��� +RHOPHU� .��� +RRNV� &�5��� -RQHV� $���
.UDZF]\N�*���.XKDU�7���0DUWLQVRQ�+���0LWFKHOO�:���1LHOVHQ�$�/���3IHLIIHU�'�*���5DXSS�0��
-���5RGULJXH]�6DRQD�&���6KHDUHU�3���6KUHZVEXU\�3���9HQXJRSDO�3�'���:KDOHQ�-���:LPDQ�1��
*���/HVNH\�7�&���������%LRORJ\��HFRORJ\��DQG�PDQDJHPHQW�RI�EURZQ�PDUPRUDWHG�VWLQN�EXJ�
�+HPLSWHUD��3HQWDWRPLGDH���Journal of Integrated Pest Management��������$��$����

6PLWK�� -�5��� +HVOHU�� 6�3��� /RHE� *�0��� ������ 3RWHQWLDO� ,PSDFW� RI� Halyomorpha halys�
�+HPLSWHUD��3HQWDWRPLGDH��RQ�*UDSH�3URGXFWLRQ�LQ�WKH�)LQJHU�/DNHV�5HJLRQ�RI�1HZ�<RUN��J 
Entomol. Sci����������������'RL������������������������������

6RORPRQ�'���'XWFKHU�'���5D\PRQG�7���������&KDUDFWHUL]DWLRQ�RI�Halyomoprha halys��EURZQ�
PDUPRUDWHG� VWLQN� EXJ�� ELRJHQLF� YRODWLOH� RUJDQLF� FRPSRXQG� HPLVVLRQV� DQG� WKHLU� UROH� LQ�
VHFRQGDU\�RUJDQLF�DHURVRO�IRUPDWLRQ��J. Air Waste Manag. Assoc���������������������

5DSS�$���0DQGHUO\�+���������:LQH�DURPD��Experientia������������������
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