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

 

5,/$6&,�,121'$7,9,�'(/�3$5$66,72,'(�$872&7212�ANASTATUS 
BIFASCIATUS�3(5�,/�&21752//2�',�HALYOMORPHA HALYS�,1�,7$/,$�

�
/��0$,675(//2���(��&267,���(��',�%(//$���*��9$&&$5,���6��&$5862���/��&$62/,���

0��35(7,���0��/$1',���(��%20%$5',1,���&��025(77,���0�*��7200$6,1,��
0��%$5,6(//,���$��%87785,1,���7��+$<(��

�'LSDUWLPHQWR�GL�6FLHQ]H�GHOOD�9LWD��&HQWUR�%LRJHVW�6LWHLD��8QLYHUVLWj�GL�0RGHQD�H�5HJJLR�
(PLOLD��9LD�*��$PHQGROD����������5HJJLR�(PLOLD�

�&RQVRU]LR�)LWRVDQLWDULR�3URYLQFLDOH�GL�0RGHQD��9LD�6DQWL�9HQFHVODR�����������0RGHQD�
�$VWUD�,QQRYD]LRQH�H�6YLOXSSR�&HQWUR�GL�6DJJLR��9LD�7HEDQR�����������)DHQ]D�

�&539��9LD�GHOO
$UULJRQL������������&HVHQD�
�6HUYL]LR�)LWRVDQLWDULR�5HJLRQH�(PLOLD�5RPDJQD��YLD�GD�)RUPLJLQH����������%RORJQD�

�&$%,��5XH�GHV�*ULOORQV����'HOpPRQW�������6YL]]HUD�
ODUD�PDLVWUHOOR#XQLPRUH�LW��

�
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/D�FLPLFH�PDUPRUDWD� DVLDWLFD�Halyomorpha halys� q� XQ� LQVHWWR�SROLIDJR� LQYDVLYR�GL� GLIILFLOH�
JHVWLRQH��DVVDL�GDQQRVR�VRSUDWWXWWR�DOOH�FROWXUH�IUXWWLFROH��6FRSR�GHO�ODYRUR�HUD�OD�YDOXWD]LRQH�
GHOO¶HIILFDFLD� GL� ULODVFL� LQRQGDWLYL� FRQ� LO� SDUDVVLWRLGH� DXWRFWRQR� Anastatus bifasciatus� SHU� LO�
FRQWUROOR�ELRORJLFR�GL�H. halys��7UD�JLXJQR�H�OXJOLR������VRQR�VWDWL�HIIHWWXDWL�ULODVFL�VHWWLPDQDOL�
FRQ� GHQVLWj� GL� �� IHPPLQD�P�� LQ� GXH� DUHH� �XQD� SUHVVR� 0RGHQD�� O¶DOWUD� SUHVVR� 5DYHQQD�� D�
YHJHWD]LRQH� DUERUHD�DUEXVWLYD� DGLDFHQWL� D� IUXWWHWL� D� JHVWLRQH� LQWHJUDWD�� 6L� q� YDOXWDWD� OD�
SDUDVVLWL]]D]LRQH� QHOO¶DUHD�GL� ULODVFLR� H� LQ� DUHH�GL� FRQWUROOR� HVSRQHQGR�RYDWXUH� VHQWLQHOOD� VLD�
IUHVFKH�FKH�VXUJHODWH��/D�SDUDVVLWL]]D]LRQH�PHGLD�QRQ�VXSHUDYD�LO������QHOO¶DUHD�GL�ULODVFLR�H�
QRQ�VL�VRQR�ULVFRQWUDWH�GLIIHUHQ]H�VLJQLILFDWLYH�FRQ�OH�DUHH�GL�FRQWUROOR��7UD�OH�YDULH�WLSRORJLH�GL�
RYDWXUH� VHQWLQHOOD�� OD�PDJJLRUH�SDUDVVLWL]]D]LRQH�HUD� VX�TXHOOH� IUHVFKH�QDWXUDOPHQWH�GHSRVWH��
6RQR�HPHUVH�FULWLFLWj�QHOOD�YHULILFD�GHJOL�HIIHWWL�GHO�ULODVFLR�GL�SDUDVVLWRLGL�JHQHUDOLVWL��
3DUROH�FKLDYH��FLPLFH�DVLDWLFD��ORWWD�ELRORJLFD��SDUDVVLWRLGL�JHQHUDOLVWL��RYDWXUH�VHQWLQHOOD�
�
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7KH� EURZQ� PDUPRUDWHG� VWLQNEXJ� Halyomorpha halys� �+HWHURSWHUD�� 3HQWDWRPLGDH�� LV� DQ�
LQYDVLYH�SRO\SKDJRXV� LQVHFW� WKDW� LV� GLIILFXOW� WR�PDQDJH�� DQG�YHU\� KDUPIXO� HVSHFLDOO\� WR� IUXLW�
FURSV��7KH�DLP�RI�WKLV�ZRUN�ZDV�WR�HYDOXDWH�WKH�HIIHFWLYHQHVV�RI� LQXQGDWLYH�UHOHDVHV�ZLWK�WKH�
DXWRFKWKRQRXV�SDUDVLWRLG�Anastatus bifasciatus�IRU�WKH�ELRORJLFDO�FRQWURO�RI�H. halys��%HWZHHQ�
-XQH�DQG�-XO\�������ZHHNO\�UHOHDVHV�ZLWK�GHQVLW\�RI���IHPDOH�P��ZHUH�FDUULHG�RXW�LQ�WZR�DUHDV�
�RQH� QHDU� 0RGHQD�� WKH� RWKHU� QHDU� 5DYHQQD�� RQ� WKH� DUERUHDO�VKUXE� YHJHWDWLRQ� DGMDFHQW� WR�
LQWHJUDWHG�PDQDJHPHQW�RUFKDUGV��3DUDVLWL]DWLRQ�ZDV�DVVHVVHG�LQ�WKH�UHOHDVH�DQG�FRQWURO�DUHDV�
E\� H[SRVLQJ� ERWK� IUHVK� DQG� IUR]HQ� VHQWLQHO� HJJ� PDVVHV�� 7KH� DYHUDJH� SDUDVLWL]DWLRQ� GLG� QRW�
H[FHHG� ����� LQ� WKH� UHOHDVH� DUHD�� QR� VLJQLILFDQW� GLIIHUHQFHV� ZHUH� GHWHFWHG� ZLWK� WKH� FRQWURO�
DUHDV��$PRQJ�WKH�YDULRXV�W\SHV�RI�VHQWLQHO�HJJ�PDVVHV��WKH�SDUDVLWL]DWLRQ�ZDV�KLJKHU�RQ�IUHVK�
QDWXUDOO\� ODLG� RQHV�� &ULWLFDO� LVVXHV� DURVH� LQ� YHULI\LQJ� WKH� HIIHFWV� RI� WKH� UHOHDVH� RI� JHQHUDOLVW�
SDUDVLWRLGV��
.H\ZRUGV�� EURZQ� PDUPRUDWHG� VWLQNEXJ�� ELRORJLFDO� FRQWURO�� JHQHUDOLVW� SDUDVLWRLGV�� VHQWLQHO�
HJJPDVVHV�
�
�
�
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,1752'8=,21(�
/D� FLPLFH�PDUPRUDWD� DVLDWLFD Halyomorpha halys� 6WnO� ����� �+HWHURSWHUD�� 3HQWDWRPLGDH���

RULJLQDULD�GHO�6XG�(VW�DVLDWLFR�DG�RJJL�q�GLIIXVD�QHO�FRQWLQHQWH�DPHULFDQR�H�LQ�QXPHURVL�VWDWL�
(XURSHL� �/HVNH\� H� 1LHOVHQ�� ������� 6L� QXWUH� VX� QXPHURVH� VSHFLH� YHJHWDOL� RUQDPHQWDOL��
VSRQWDQHH� H� FROWLYDWH�� SURYRFDQGR� GHIRUPD]LRQL�� QHFURVL� H� VXEHULILFD]LRQL� DOOH� SDUWL� YHJHWDOL�
FROSLWH��VRSUDWWXWWR�IUXWWL��,Q�,WDOLD�q�GLIIXVD�LQ�TXDVL�WXWWH�OH�UHJLRQL��0DLVWUHOOR�HW�DO���������H�
JLj�D�SDUWLUH�GDO������q�FRQVLGHUDWD� LO�ILWRIDJR�FKLDYH�GHL� IUXWWHWL� LQ�QRUG�,WDOLD��0DLVWUHOOR�HW�
DO����������1HO������L�GDQQL�GD�H. halys�QHO�1RUG�,WDOLD�VX�SHUH��SHVFKH�H�QHWWDULQH�VRQR�VWDWL�
VWLPDWL�D�����PLOLRQL�GL�(XUR��&62���&HQWUR�6HUYL]L�2UWRIUXWWLFROL���������PD�VRQR�QXPHURVH�
OH� VHJQDOD]LRQL� GL� GDQQL� LQJHQWL� DQFKH� VX� DOWUH� FROWXUH� �PHOR�� NLZL�� VRLD� H�PDLV���1HOOH� DUHH�
IRUWHPHQWH�FROSLWH��q�DXPHQWDWR�GL�FRQVHJXHQ]D�O¶LPSLHJR�GL�LQVHWWLFLGL�DG�DPSLR�VSHWWUR�FRQ�
ULVXOWDWL�LQ�WHUPLQL�GL�ULGX]LRQH�GHO�GDQQR�FRPSOHVVLYDPHQWH�QRQ�ULVROXWLYL��,Q�DOFXQL�FRQWHVWL�
VRQR�VWDWL� IRUWHPHQWH�FRPSURPHVVL� L�SURJUDPPL�GL�JHVWLRQH� LQWHJUDWD�GHOOD�GLIHVD�FRQ�HIIHWWL�
QHJDWLYL�TXDOL�DG�HVHPSLR�LO�ULVFKLR�GL�FRPSDUVD�GL�ILWRIDJL�VHFRQGDUL���
/H� GLIILFROWj� GL� JHVWLRQH� GHOOD� GLIHVD� VRQR� LPSXWDELOL� D� GLYHUVL� IDWWRUL� WUD� FXL� O¶HOHYDWD�

SROLIDJLD��OD�JUDQGH�PRELOLWj��/HH�HW�DO����������O¶DOWR�WDVVR�GL�DFFUHVFLPHQWR�GHOOD�SRSROD]LRQH�
�&RVWL� HW� DO��� ������� O¶D]LRQH� OLPLWDWD� GHL� SURGRWWL� ILWRVDQLWDUL� DXWRUL]]DWL� H� O¶DVVHQ]D� GL�
DQWDJRQLVWL� QDWXUDOL� VSHFLILFL�� 1HOO¶DUHDOH� DVLDWLFR� GL� RULJLQH� OH� XRYD� GL� H. halys� YHQJRQR�
SDUDVVLWL]]DWH�GD�GLYHUVL�,PHQRWWHUL�6FHOLRQLGL�WUD�FXL�LO�Trissolcus japonicus��FKH VHSSXUH�QRQ�
VHOHWWLYR�� ULVXOWD� HVVHUH� OD� VSHFLH� SL�� HIILFDFH� FRQ� XQD� PHGLD� GL� SDUDVVLWL]]D]LRQH� GHO� ����
�=KDQJ� HW� DO��� ������� 6HEEHQH� LQ� ,WDOLD� VLDQR� VWDWH� UHFHQWHPHQWH� ULWURYDWH� SRSROD]LRQL�
DYYHQWL]LH� GL� TXHVWR� LQVHWWR� �6DEEDWLQL� 3HYHULHUL� HW� DO��� ������ 0RUDJOLR� HW� DO��� ������� OD�
SRVVLELOLWj�GL�LPSLHJR�QHOOD�ORWWD�ELRORJLFD�FODVVLFD�VDUj�DXWRUL]]DWD�GLSHQGHQWHPHQWH�GDOO¶HVLWR�
GHO�SURFHVVR�GL�YDOXWD]LRQH�SUHYLVWR�GDOOD�QRUPDWLYD�YLJHQWH�H�DWWXDOPHQWH�LQ�FRUVR���
7UD�OH�VSHFLH�DXWRFWRQH�SUHVHQWL� LQ�,WDOLD�O¶,PHQRWWHUR�(XSHOPLGH�Anastatus bifasciatus q�OD�

VSHFLH�PDJJLRUPHQWH�GLIIXVD��&RVWL�HW�DO���������0RUDJOLR�HW�DO���������H�WUD�OH�SRFKH�LQ�JUDGR�
GL�FRPSOHWDUH�LO�SURSULR�VYLOXSSR�LQ�RYDWXUH�GL�FLPLFH�DVLDWLFD��+D\H�HW�DO��������� �
1HO������D�0RGHQD�H�LQ�6YL]]HUD�VRQR�VWDWH�FRQGRWWH�SURYH�SHU�YDOXWDUH�O¶HIILFDFLD�GL�ULODVFL�

LQRQGDWLYL�GL�A. bifasciatus� VX�SLFFROH� VXSHUILFL�� ,� ULVXOWDWL�QHO�SHUHWR�D�JHVWLRQH�ELRORJLFD�GL�
0RGHQD��KDQQR�HYLGHQ]LDWR�XQD�SDUDVVLWL]]D]LRQH�GHO�����VX�RYDWXUH�VHQWLQHOOD�VXUJHODWH�H�GHO�
����VX���RYDWXUH�QDWXUDOPHQWH�GHSRVWH��6WDKO�HW�DO�����������
,O� SUHVHQWH� ODYRUR� q� VWDWR� FRQGRWWR� QHO� ����� DOOR� VFRSR� GL� YHULILFDUH� O¶HIILFDFLD� GL� ULODVFL�

LQRQGDWLYL�GL�A. bifasciatus�SHU�LO�FRQWUROOR�ELRORJLFR�GL�H. halys�LQ�XQ�FRQWHVWR�QDWXUDOH��ERVFR�
FRQ� HVVHQ]H� PLVWH�� QHL� SUHVVL� GL� XQ� IUXWWHWR� D� JHVWLRQH� LQWHJUDWD�� XWLOL]]DQGR� DQFKH� RYDWXUH�
VHQWLQHOOD� IUHVFKH� QDWXUDOPHQWH� GHSRVWH�� LQ� TXDQWR� SRWHQ]LDOPHQWH� SL�� DWWUDWWLYH� GL� TXHOOH�
VXUJHODWH�XVDWH�LQ�SUHFHGHQWL�SURYH�GL�ULODVFLR���
�

0$7(5,$/,�(�0(72',�
'HVFUL]LRQH�GHOOH�DUHH�VSHULPHQWDOL�
/¶DWWLYLWj� q� VWDWD� FRQGRWWD� QHOOH� SURYLQFH� GL�0RGHQD� �SURYD� $�� H� 5DYHQQD� �SURYD� %��� ,Q�

RJQXQD� GHOOH� GXH� SURYLQFH� VRQR� VWDWH� VHOH]LRQDWH� XQ¶DUHD� GL� ULODVFLR� H� DOPHQR� XQ¶DUHD� GL�
FRQWUROOR� VXOOD�EDVH�GL�FDUDWWHULVWLFKH�FRPXQL�TXDOL� OD� YLFLQDQ]D�DG�XQ�SHUHWR�� OD�SUHVHQ]D�GL�
VLHSL� PLVWH�ERVFKHWWL� H� O¶DOWR� OLYHOOR� GL� LQIHVWD]LRQH� GD�H. halys�� 3HU� OD� SURYD� $� VRQR� VWDWH�
VHOH]LRQDWH�XQ¶DUHD�GL�ULODVFLR�H�WUH�DUHH�GL�FRQWUROOR�VLWXDWH�QHO�FRPXQH�GL�1RQDQWROD��02��DG�
XQD�GLVWDQ]D�PLQLPD�GL�����NP�H�PDVVLPD�GL���NP�XQD�GDOO¶DOWUD��/D�SURYD�%�q�VWDWD�FRQGRWWD�
QHO�FRPXQH�GL�%DJQDFDYDOOR��5$��H�SUHYHGHYD�XQ�VLWR�GL�FRQWUROOR�GL�FLUFD�������P��GLVWDQWH�
����NP�LQ�OLQHD�G¶DULD�GDOO¶DUHD�GL�ULODVFLR��UDSSUHVHQWDWD�GD�XQ�ERVFKHWWR�GL�FLUFD�������P����
�
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0RQLWRUDJJLR�GHOOD�SUHVHQ]D�GL�A. bifasciatus�
,Q�RJQXQD�GHOOH�DUHH�GHOOH�SURYH�$�H�%�q�VWDWD�PRQLWRUDWD�VHWWLPDQDOPHQWH�OD�SUHVHQ]D�GL�A. 

bifasciatus�PHGLDQWH�O¶HVSRVL]LRQH��HIIHWWXDWD�FRQ�GLYHUVH�PHWRGRORJLH��GL�RYDWXUH�VHQWLQHOOD�GL�
H. halys�IUHVFKH�R�VXUJHODWH���
1HOOD� SURYD� $� VRQR� VWDWL� LQVWDOODWL� ��� PDQLFRWWL� LQ� UHWH� ���� QHOO¶DUHD� GL� ULODVFLR� H� �� SHU�

FLDVFXQD� GHOOH� WUH� DUHH� GL� FRQWUROOR�� FRQWHQHQWL� FLDVFXQR� �� FLPLFL� LQ� IDVH� ULSURGXWWLYD� ���
IHPPLQH�H���PDVFKL��SURYHQLHQWL�GDOO¶DOOHYDPHQWR�GHO�ODERUDWRULR�GL�HQWRPRORJLD�81,025(�
DOOR� VFRSR� GL� RWWHQHUH� RYDWXUH� IUHVFKH� H� QDWXUDOPHQWH� GHSRVWH� LQ� FDPSR� GD� HVSRUUH� DOOD�
SDUDVVLWL]]D]LRQH��
,�PDQLFRWWL�LQ�UHWH�D�PDJOLH�GD�����PP�VRQR�VWDWL�FROORFDWL�D����P�O¶XQR�GDOO¶DOWUR��H�DOWH]]D�

GL� FLUFD� ���� FP� H� UDFFKLXGHQGR� DO� ORUR� LQWHUQR� SRU]LRQL� GL� UDPL� GL� VSHFLH� UDSSUHVHQWDWLYH�
GHOO¶DUHD� �Acer campestre, Cornus sanguinea�� Crataegus monogyna�� Prunus sp.�� Prunus 
spinosa�� Corylus avellana��� 2JQL� VHWWLPDQD� D� SDUWLUH� GDO� �� JLXJQR� ILQR� DO� �� DJRVWR� VL� q�
SURFHGXWR�DOO¶LQVWDOOD]LRQH�GHL�PDQLFRWWL�H�DOOD� VXFFHVVLYD�ULPR]LRQH�D�GLVWDQ]D�GL� WUH�JLRUQL��
DOOR�VFRSR�GL�HVSRUUH�DOOD�SDUDVVLWL]]D]LRQH�OH�RYDWXUH�GHSRVWH�DO�ORUR�LQWHUQR��2JQL�RYDWXUD�q�
VWDWD�PDUFDWD�FRQ�XQ¶HWLFKHWWD�ULSRUWDQWH�XQ�FRGLFH�LGHQWLILFDWLYR�� OD�GDWD�GL�GHSRVL]LRQH�HG�LO�
QXPHUR�GL�XRYD�SUHVHQWL���
6XOOH�VWHVVH�EUDQFKH�VX�FXL�HUDQR�HVSRVWL�L�PDQLFRWWL�VRQR�VWDWH�HVSRVWH�DQFKH�RYDWXUH�IUHVFKH�

H� RYDWXUH� VXUJHODWH� D� ����&� GHSRVWH� GD� PHQR� GL� ��K� SURYHQLHQWL� GDOO¶DOOHYDPHQWR� GHO�
ODERUDWRULR� GL� HQWRPRORJLD�� 2QGH� HYLWDUQH� OD� FDGXWD� DFFLGHQWDOH�� TXHVWH� RYDWXUH� VRQR� VWDWH�
SUHYHQWLYDPHQWH� LQFROODWH� FRQ� FROOD� XQLYHUVDOH� �³8QRSL�´� 6DUDWRJD�� QHOOD� SDJLQD� LQIHULRUH�
GHOOH� SLDQWH� GL� Brassica oleracea� VX� FXL� HUDQR� VWDWH� GHSRVWH�� /H� IRJOLH� FRQ� O¶RYDWXUD� VRQR�
TXLQGL�VWDWH�ILVVDWH�VXOOH�EUDQFKH�GHOOH�SLDQWH�FRQ�PROOHWWH�GD�EXFDWR��$�SDUWLUH�GDO����DJRVWR��H�
QHOOH�VXFFHVVLYH�GXH�VHWWLPDQH�VL�q�SURFHGXWR�DG�HVSRUUH�GLUHWWDPHQWH�LQ�FDPSR�OH�SLDQWLQH�GL�
B. oleracea�VX�FXL�OH�FLPLFL�LQ�DOOHYDPHQWR�DYHYDQR�RYLGHSRVWR�GD�PHQR�GL���K��
7XWWH� OH� RYDWXUH� VRQR� VWDWH� HWLFKHWWDWH� H� VXGGLYLVH� HTXDPHQWH� WUD� DUHD�GL� ULODVFLR� H� DUHH�GL�

FRQWUROOR� DVVHJQDQGROH� FRQ� IXQ]LRQH� ³UDQGRP´� DOOH� GLYHUVH� SLDQWH� VX� FXL� HUDQR� HVSRVWH� OH�
RYDWXUH� QDWXUDOPHQWH� GHSRVWH� QHL�PDQLFRWWL��'RSR� WUH� JLRUQL� GL� HVSRVL]LRQH�� WXWWH� OH� RYDWXUH�
YHQLYDQR� UDFFROWH� H� SRUWDWH� LQ� ODERUDWRULR� SHU� HVVHUH� RVVHUYDWH� FRQ� VWHUHRPLFURVFRSLR� H�
DQQRWDUH�LO�QXPHUR�GL�XRYD�SHUVH�H�SUHGDWH���
1HOOD�SURYD�%��LQ�HQWUDPEL�L�VLWL�VRQR�VWDWL�LQGLYLGXDWH���SRVL]LRQL�LQ�FXL�VRQR�VWDWH�HVSRVWH�OH�

RYDWXUH� VHQWLQHOOD�� ,Q� TXHVWD� SURYD� VRQR� VWDWH� XWLOL]]DWH� VLD� RYDWXUH� IUHVFKH� FKH� VXUJHODWH�
GHSRVWH�GD�FLPLFL� LQ�DOOHYDPHQWR�SUHVVR� LO� ODERUDWRULR�GL�$VWUD� ,QQRYD]LRQH�H� 6YLOXSSR��7� �
�����&�� 8�5��  � ���� H� IRWRSHULRGR� ��/��'��� 3HU� RWWHQHUH� RYDWXUH� IUHVFKH� LQ� ODERUDWRULR��
SLDQWLQH� GL� Vicia faba� GL� ������ JLRUQL� GL� VYLOXSSR�� DOWH� ��� FP� YHQLYDQR� LQVHULWH� LO� JLRUQR�
SUHFHGHQWH� DOO¶HVSRVL]LRQH� LQ� FDPSR� DOO¶LQWHUQR� GL� JDEELH� ���[��[��� FP�� WLSR� ³%XJGRUP´�
3RS�XS�&DJH��:DWNLQV�H�'RQFDVWHU��LQ�FXL�HUDQR�SUHVHQWL����PDVFKL�H����IHPPLQH�DGXOWL�GL�H. 
halys�� /H� SLDQWH� HVSRVWH� HUDQR� YLVLWDWH� GDOOH� FLPLFL�� FKH� VX� GL� HVVH� FDPPLQDYDQR�� VL�
DOLPHQWDYDQR� HG� RYLGHSRQHYDQR� SHU� ��K�� /H� RYDWXUH� IUHVFKH� ��� ��K�� GHSRVWH� GDOOH� FLPLFL�
DOO¶LQWHUQR� GHOOH� JDEELH� VX� FDUWD� DVVRUEHQWH� YHQLYDQR� LQFROODWH� QHOOD� SDJLQD� LQIHULRUH� GHOOH�
VWHVVH�SLDQWH�GL�IDYD�FRQ�FROOD�YLQLOLFD��9LQDYLO����/H�RYDWXUH�GHSRVWH�VX�FDUWD�DVVRUEHQWH�QHOOR�
VWHVVR� DUFR� WHPSRUDOH� PD� GXUDQWH� JOL� DOWUL� JLRUQL� GHOOD� VHWWLPDQD� YHQLYDQR� UDFFROWH�
JLRUQDOPHQWH������K��H�FRQVHUYDWH�D�����&��/H�RYDWXUH�VXUJHODWH�DO�PRPHQWR�GHO�ORUR�XWLOL]]R��
YHQLYDQR�ILVVDWH�VXOOH�VWHVVH�SLDQWH�GL�IDYD�PHGLDQWH�FROOD�YLQLOLFD��4XDQGR�OD�GLVSRQLELOLWj�GL�
RYDWXUH� IUHVFKH�HUD� OLPLWDWD��VL�q� VFHOWR�GL�GDUH� OD�SUHFHGHQ]D�DOOD�]RQD�GL� ODQFLR��GHVWLQDQGR�
TXHOOH� FRQJHODWH� DO� VLWR� GL� FRQWUROOR�� ,Q� FLDVFXQ� VLWR� VRQR� VWDWH� HVSRVWH� VHWWLPDQDOPHQWH� ��
SLDQWH�GL�IDYD��SRUWDQWL�VLD�RYDWXUH�IUHVFKH�QDWXUDOPHQWH�GHSRVWH��VLD�RYDWXUH�IUHVFKH�LQFROODWH�
DOOH�IRJOLH��VLD�RYDWXUH�VXUJHODWH�LQFROODWH�DOOH�IRJOLH��
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$�SDUWLUH�GDO����JLXJQR��XQD�VHWWLPDQD�SULPD�GHOO¶LQL]LR�GHL�ULODVFL�GL�A. bifasciatus��H�ILQR�DO�
���DJRVWR��VHL�VHWWLPDQH�GRSR�O¶XOWLPR�ULODVFLR��VRQR�VWDWH�HVSRVWH�VHWWLPDQDOPHQWH�LQ�FDPSR�OH�
SLDQWLQH�GL�V. faba�FRQ�OH�RYDWXUH��$�WUH�JLRUQL�GDOO¶HVSRVL]LRQH�LQ�FDPSR�OH�SLDQWH�YHQLYDQR�
TXLQGL�ULPRVVH�H�SRUWDWH�LQ�ODERUDWRULR�H�DQDORJDPHQWH�DOOD�SURYD�$��RJQL�RYDWXUD�UHFXSHUDWD�
LQGLYLGXDOPHQWH� PDUFDWD� FRQ� XQ¶HWLFKHWWD� ULSRUWDQWH� XQ� FRGLFH� LGHQWLILFDWLYR�� OD� GDWD� GL�
HVSRVL]LRQH��LO�QXPHUR�GL�XRYD�SUHVHQWL�H�TXHOOH�PDQFDQWL���
,Q�HQWUDPEH�OH�SURYH��WXWWH�OH�RYDWXUH�UDFFROWH�VRQR�VWDWH�FRQVHUYDWH�D�7� �������&��8�5��DO�

�����IRWRSHULRGR���/��'�DWWHQGHQGR�OD�VFKLXVD�GL�QHDQLGL�R�OR�VIDUIDOODPHQWR�GL�SDUDVVLWRLGL��
3DUDVVLWRLGL� H� QHDQLGL� QHR�HPHUVL� VRQR� VWDWL� FRQWDWL�� ,� SDUDVVLWRLGL� VIDUIDOODWL� VRQR� VWDWL�
FODVVLILFDWL�ILQR�DO�OLYHOOR�GL�VSHFLH��
�
5LODVFL�LQRQGDWLYL��
,� ULODVFL� VRQR� VWDWL� HIIHWWXDWL� QHOOD� VWHVVD� JLRUQDWD� LQ� FXL� YHQLYDQR� WROWL� L� PDQLFRWWL� H�R�

YHQLYDQR� HVSRVWH� OH� QXRYH� RYDWXUH�� 1HOOD� SURYD� $� L� ULODVFL� VRQR� VWDWL� HIIHWWXDWL� LQ� XQ¶DUHD�
ERVFKLYD� GL� �� KD� GL� VXSHUILFLH�� FRQILQDQWH� FRQ� XQ� SHUHWR�� XQ� YLJQHWR� H� GHL� VHPLQDWLYL� H�
FLUFRQGDWD� GD� VLHSL� PLVWH�� $� SDUWLUH� GD� JLXJQR�� RJQL� VHWWLPDQD� SHU� FLQTXH� VHWWLPDQH�
FRQVHFXWLYH�VL�q�SURFHGXWR�DO�ULODVFLR�GL�IHPPLQH�DFFRSSLDWH�GL�A. bifasciatus SHU�XQ�WRWDOH�GL�
�������LQGLYLGXL�ULODVFLDWL��FLUFD���IHPPLQD�P����,�SDUDVVLWRLGL�VRQR�VWDWL�ULODVFLDWL�LQ�JUXSSL�GD�
�������� LQGLYLGXL� GLVWULEXHQGROL� FRQ� XQR� VFKHPD� D� JULJOLD� VX� WXWWD� OD� VXSHUILFLH� FRSHUWD� GD�
YHJHWD]LRQH��
1HOOD� SURYD�%� L� SDUDVVLWRLGL� VRQR� VWDWL� ULODVFLDWL� LQ� �� SXQWL� DOO¶LQWHUQR� GL� XQ¶DUHD� ERVFKLYD�

DYHQWH�XQD� VXSHUILFLH�GL�������P���DGLDFHQWH�DG�XQ�SHUHWR��XQ�DOELFRFFKHWR�HG�XQ�DFWLQLGLHWR�
WXWWL� D� JHVWLRQH� LQWHJUDWD�� ,Q� TXHVWD� SURYD� LO� ULODVFLR� GL�A. bifasciatus q� VWDWR� UHDOL]]DWR� FRQ�
TXDWWUR� ODQFL� D� GHQVLWj� FUHVFHQWH�� SHU� XQ� WRWDOH� GL� ������ LQGLYLGXL� ULODVFLDWL�� UDJJLXQJHQGR�
TXLQGL�XQD�GHQVLWj�FXPXODWD�GL���IHPPLQD�P��QHO�SHULRGR�FRPSOHVVLYR�GL�TXDWWUR�VHWWLPDQH���
7XWWL� JOL� LQGLYLGXL� GL� A. bifasciatus� VRQR� VWDWL� IRUQLWL� GDOOD� ELRIDEEULFD� %LRSODQHW� V�F�D�

�&HVHQD���
�
$QDOLVL�GHL�GDWL��
3HU�HQWUDPEH�OH�SURYH��FRQVLGHUDQGR�VLD�OH�GLYHUVH�WLSRORJLH�GL�RYDWXUH�HVSRVWH�VLD�LO�WRWDOH�

GHOOH�RYDWXUH��D�SUHVFLQGHUH�GDOOD�WLSRORJLD��VRQR�VWDWL�FDOFRODWL�WUH�LQGLFL�GHVFULWWLYL�GHOO¶DWWLYLWj�
GL�SDUDVVLWL]]D]LRQH��D��LPSDFW�RQ�KRVW�SRSXODWLRQ� ��Q��XRYD�SDUDVVLWL]]DWH�Q��GL�XRYD�UDFFROWH��
[����� E�� GLVFRYHU\� HIILFLHQF\�  � �Q�� RYDWXUH� SDUDVVLWL]]DWH�Q�� RYDWXUH� UDFFROWH�� [����� F��
H[SORLWDWLRQ� HIILFLHQF\�  � �Q�� XRYD� SDUDVVLWL]]DWH�Q�� XRYD� QHOOH� RYDWXUH� SDUDVVLWL]]DWH�� [�����
/¶DQDOLVL� VWDWLVWLFD� GHOOD� PHGLD� GHL� SDUDVVLWRLGL� VIDUIDOODWL�RYDWXUD� q� VWDWD� HIIHWWXDWD� WUDPLWH�
VRIWZDUH� 5� �5� 'HYHORSPHQW� &RUH� 7HDP�� ������� ,O� FRQIURQWR� WUD� DUHD� GL� ULODVFLR� H� DUHH� GL�
FRQWUROOR� q� VWDWR� HIIHWWXDWR� WUDPLWH� $QRYD� XQLYDULDWD� VLD� VXO� WRWDOH� GHOOH� RYDWXUH� FKH�
FRQVLGHUDQGR�OH�VROH�RYDWXUH�QDWXUDOPHQWH�GHSRVWH��3HU�DYHUH�LQGLFD]LRQL�VX�TXDOH�WLSRORJLD�GL�
RYDWXUD�ULVXOWDVVH�SRL�HVVHUH�SL��DWWUDWWLYD�SHU�L�SDUDVVLWRLGL�q�VWDWR�HIIHWWXDWR�XQ�WHVW�GL�/HYHQH��
VHJXLWR�GD�:HOFK�WHVW�FRQ�FRQIURQWR�GHOOH�PHGLH�D�FRSSLH��
�

5,68/7$7,��
3URYD�$�
,Q� WRWDOH� VRQR�VWDWH� RWWHQXWH�����RYDWXUH� ��������XRYD���GL� FXL���� �������XRYD�� VRQR� VWDWH�

SHUVH� SULQFLSDOPHQWH� D� FDXVD� GL� HYHQWL� PHWHRURORJLFL� DYYHUVL�� /H� RYDWXUH� XWLOL� DL� ILQL� GHOOH�
DQDOLVL� HUDQR� TXLQGL� ���� ������� XRYD��� GL� TXHVWH� ��� VRQR� VWDWH� SDUDVVLWL]]DWH� �DOPHQR� XQ�
HVHPSODUH� VIDUIDOODWR�� GD�A. bifasciatus�� XQD� GD�Trissolcus semistriatus� H� XQD� GD� Trissolcus 
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mitsukurii��/D�WDEHOOD���ULSRUWD�OH�SHUFHQWXDOL�GL�SDUDVVLWL]]D]LRQH��LPSDFW�RQ�KRVW�SRSXODWLRQ��
H�JOL�DOWUL�LQGLFL��
�
7DEHOOD� ��� 3URYD� $�� LQGLFL� GL� SDUDVVLWL]]D]LRQH� WRWDOL� H� VXGGLYLVL� LQ� EDVH� DOOD� WLSRORJLD� GL�
RYDWXUD�HVSRVWD�DOOD�SDUDVVLWL]]D]LRQH�

�
1XPHUR�RYDWXUH�
�QXPHUR�XRYD��

,PSDFW�RQ�KRVW�
SRSXODWLRQ�����

([SORLWDWLRQ�
HIILFLHQF\�����

'LVFRYHU\�
HIILFLHQF\�����

7RWDOH��ULODVFLR�� ������������ ���� ����� �����

7RWDOH��FRQWUROOR�� ������������ ���� ��� ����
1DWXUDOPHQWH�GHSRVWH�
�ULODVFLR�� ����������� ���� ����� �����

1DWXUDOPHQWH�GHSRVWH�
�FRQWUROOR�� ��������� ���� ����� �����

6XUJHODWH��ULODVFLR�� ����������� ���� ����� �����

6XUJHODWH��FRQWUROOR�� ����������� ���� ����� ���
5DFFROWH�LQ�ODERUDWRULR�
�ULODVFLR�� ��������� �� �� ��

5DFFROWH�LQ�ODERUDWRULR�
�FRQWUROOR�� ��������� �� �� ��

3LDQWH��ULODVFLR�� ��������� ���� ��� ����

3LDQWH��FRQWUROOR�� ��������� ���� ��� ����
�
/¶DQDOLVL�VWDWLVWLFD�QRQ�KD�ULOHYDWR�GLIIHUHQ]H�VLJQLILFDWLYH�QHO�QXPHUR�PHGLR�GL�SDUDVVLWRLGL�

VIDUIDOODWL�SHU�RYDWXUD�FRQIURQWDQGR�O¶DUHD�GL�ULODVFLR�FRQ�O¶DUHD�GL�FRQWUROOR��VLD�FRQVLGHUDQGR�
LO� WRWDOH� GHOOH� RYDWXUH� HVSRVWH� �)� ��������  � ������� S� !� ������ VLD� FRQVLGHUDQGR� OH� VROH� RYDWXUH�
QDWXUDOPHQWH�GHSRVWH��)�������� ���������S�!��������ILJXUD�����&RQIURQWDQGR�OH�GLYHUVH�WLSRORJLH�
GL�RYDWXUH�VRQR�HPHUVH�GLIIHUHQ]H�VLJQLILFDWLYH�QHOOD�PHGLD�GL�SDUDVVLWRLGL�VIDUIDOODWL��W� ��������� �
������S�����������FRQ�OH�XRYD�QDWXUDOPHQWH�GHSRVWH�PDJJLRUPHQWH�SDUDVVLWL]]DWH�ULVSHWWR�DOOH�
DOWUH�WLSRORJLH��ILJXUD�����
�

�
� �

171



Figura 1. Numero medio (+STD) di parassitoidi sfarfallati/ovatura nell’area di controllo (C) e  
nell’area di rilascio (T), considerando: il totale delle ovature esposte (tot) e solo le ovature  
naturalmente deposte 

 
Figura 2. Numero medio (± STD) di parassitoidi/ovatura nelle diverse tipologie di ovature (F 
= surgelate, deposte in laboratorio ed esposte su foglia, L = fresche, deposte in laboratorio ed 
esposte su foglia, N = naturalmente deposte in campo dentro i manicotti, P = fresche, deposte 
in laboratorio e esposte su pianta). Lettere diverse indicano differenze significative al test di 
Welch con confronto di medie a coppie 
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3URYD�%�
1HOOD�SURYD�VRQR�VWDWH�HVSRVWH�FRPSOHVVLYDPHQWH�����RYDWXUH��������XRYD���GL�FXL���������

XRYD�� VRQR� VWDWH� SHUVH� SUHVXPLELOPHQWH� D� FDXVD� GL� SUHGD]LRQH�� 5HODWLYDPHQWH� DOOH� RYDWXUH�
UHFXSHUDWH�� GD� �� VL� q� RVVHUYDWR� OR� VIDUIDOODPHQWR� GL�A. bifasciatus�� H� GD� XQD� q� VIDUIDOODWR� XQ�
HVHPSODUH� GHO� JHQHUH� Telenomus� �+\PHQRSWHUD�� 6FHOLRQLGDH��� ,Q� WDEHOOD� �� VRQR� ULSRUWDWL� L�
YDORUL�UHODWLYL�DO�QXPHUR�WRWDOH�GL�RYDWXUH�H�XRYD�XWLOL]]DWH�QHOOD�SURYD�H�GHL�WUH�LQGLFL�XWLOL�D�
GHVFULYHUH� O¶HQWLWj� GHOOD� SDUDVVLWL]]D]LRQH� RVVHUYDWD�� DQDORJDPHQWH� D� TXDQWR� ULSRUWDWR� QHOOD�
SURYD�$��
�

7DEHOOD� ��� 3URYD� %�� LQGLFL� GL� SDUDVVLWL]]D]LRQH� WRWDOL� H� VXGGLYLVL� LQ� EDVH� DOOD� WLSRORJLD� GL�
RYDWXUD�HVSRVWD�DOOD�SDUDVVLWL]]D]LRQH�

�
1XPHUR�RYDWXUH�
�QXPHUR�XRYD��

,PSDFW�RQ�KRVW�
SRSXODWLRQ�����

([SORLWDWLRQ�
HIILFLHQF\�����

'LVFRYHU\�
HIILFLHQF\�����

7RWDOH��ULODVFLR�� ������������ ���� ����� ����

7RWDOH��FRQWUROOR�� ������������ ���� ����� ����

)UHVFKH��ULODVFLR�� ������������ ���� ����� ����

)UHVFKH��FRQWUROOR�� ����������� ���� �� ����

6XUJHODWH��ULODVFLR�� ����������� �� �� ��

6XUJHODWH��FRQWUROOR�� ����������� ���� ��� ��
�
1RQ� VL� VRQR� HYLGHQ]LDWH� GLIIHUHQ]H� VLJQLILFDWLYH� QHO� QXPHUR� PHGLR� GL� SDUDVVLWRLGL�

VIDUIDOODWL�RYDWXUD�FRQIURQWDQGR�DUHD�GL�ULODVFLR�H�GL�FRQWUROOR��VLD�FRQVLGHUDQGR�LO� WRWDOH�GHOOH�
RYDWXUH� HVSRVWH� �)� ��������  � ������ S� !� ������ VLD� FRQVLGHUDQGR� OH� VROH� RYDWXUH� QDWXUDOPHQWH�
GHSRVWH��)��������� �������S�!��������
�

',6&866,21(�
4XHVWH� SURYH� VSHULPHQWDOL� PLUDYDQR� D� YHULILFDUH� OH� SRWHQ]LDOLWj� GL� A. bifasciatus� QHO�

FRQWUROOR�ELRORJLFR�GHOO¶LQYDVLYD�H. halys� LQ� VHJXLWR�D� ULODVFL� LQRQGDWLYL�HIIHWWXDWL� LQ�FRQWHVWL�
DJUR�HFRORJLFL� WLSLFL� GHOO¶(PLOLD�5RPDJQD�� /¶HIILFDFLD� GHO� ULODVFLR�� HIIHWWXDWR� LQ� DUHH� QRQ�
JHVWLWH� �VLHSL� R� ERVFKHWWL�� DGLDFHQWL� D� IUXWWHWL� D� JHVWLRQH� LQWHJUDWD�� q� VWDWD� YDOXWDWD� DWWUDYHUVR�
O¶HVSRVL]LRQH� GL� RYDWXUH� VHQWLQHOOD� GL�H. halys� VLD� IUHVFKH� FKH� VXUJHODWH� HVSRVWH� FRQ� GLYHUVH�
PHWRGRORJLH���
,�ULVXOWDWL�RWWHQXWL�GD�TXHVWD�VSHULPHQWD]LRQH�KDQQR�HYLGHQ]LDWR�FKH�QHOOH�DUHH�GL�ULODVFLR�VL�

VRQR� UHJLVWUDWH� SHUFHQWXDOL� GL� XRYD� SDUDVVLWL]]DWH� OHJJHUPHQWH� VXSHULRUL� ULVSHWWR� D� TXHOOH�
RVVHUYDWH� QHOOH� DUHH� GL� FRQWUROOR�� ,Q� SDUWLFRODUH� FRQVLGHUDQGR� OH� XRYD� QDWXUDOPHQWH� GHSRVWH��
QHOOH�DUHH�GL�ULODVFLR�VL�q�ULOHYDWD�XQD�SHUFHQWXDOH�GL�XRYD�SDUDVVLWL]]DWH�GHO������QHOOD�SURYD�$�
H�GHOOR������QHOOD�SURYD�%�H�QHOOH�DUHH�GL�FRQWUROOR�GHO������QHOOD�SURYD�$�H�GHOOR������QHOOD�
SURYD� %�� 7XWWDYLD�� WUD� OH� GXH� DUHH� �FRQWUROOR� H� ULODVFLR��� QRQ� VRQR� HPHUVH� GLIIHUHQ]H�
VWDWLVWLFDPHQWH� VLJQLILFDWLYH� QHO� QXPHUR� PHGLR� GL� SDUDVVLWRLGL� VIDUIDOODWL� SHU� RYDWXUD��
FRQVLGHUDQGR�VLD�WXWWH�OH�WLSRORJLH�GL�RYDWXUH�HVSRVWH�FKH�OH�VROH�RYDWXUH�QDWXUDOPHQWH�GHSRVWH���
/¶HIILFDFLD� GHO� ODQFLR� SRWUHEEH� HVVHUH� VWDWD� ULGRWWD� GDOOD� FRVSLFXD� ELRGLYHUVLWj� YHJHWDOH� H�

GDOOD� FRPSOHVVLWj� HFRORJLFD� GHOOH� DUHH� VFHOWH� SHU� TXHVWH� SURYH�� ,Q� TXHVWL� FRQWHVWL� HUD� LQIDWWL�
DVVDL� YHURVLPLOH� OD� GLVSRQLELOLWj� GL� RYDWXUH� GL� RVSLWL� DOWHUQDWLYL�� FKH� SRWUHEEH� TXLQGL� DYHU�
LQIOXLWR� QHJDWLYDPHQWH� VXOOD� FDSDFLWj� GL�A. bifasciatus� GL� SDUDVVLWL]]DUH� OH� RYDWXUH� VHQWLQHOOD�
HVSRVWH��,Q�XQR�VWXGLR�DQDORJR��6WDKO�HW�DO�������E���LQ�FXL�A. bifasciatus�HUD�VWDWR�ULODVFLDWR�DOOD�
VWHVVD� GHQVLWj� ��� IHPPLQD�P��� FRQGRWWR� SHUz� LQ� XQ� DPELHQWH� D� SL�� ULGRWWD� ELRGLYHUVLWj�
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�DOO¶LQWHUQR�GL�XQ�SHUHWR�ELRORJLFR���VL�HUD�ULOHYDWD�XQD�SDUDVVLWL]]D]LRQH�GHO�����VXOOH�SRFKH�
RYDWXUH�VHQWLQHOOD�QDWXUDOPHQWH�GHSRVWH�����RWWHQXWH�FRQ�OD�VWHVVD�WHFQLFD�GHOOH�FLPLFL�GHQWUR�DO�
PDQLFRWWR��� H� GHO� ���� LQ�PHGLD� VX� TXHOOH� VXUJHODWH� ,O� FRQWULEXWR� GL� XQ� SDUDVVLWRLGH� RRIDJR�
JHQHUDOLVWD� q� VWUHWWDPHQWH� DVVRFLDWR� DO� FRQWHVWR� DPELHQWDOH� LQ� FXL� DYYLHQH� LO� ULODVFLR� GHO�
SDUDVVLWRLGH��H�LQ�SDUWLFRODUH�DOOD�GLVSRQLELOLWj�GL�RVSLWL�DOWHUQDWLYL�QRQ�EHUVDJOLR��Ê�QRWR�LQIDWWL�
FKH�A. bifasciatus�q�XQ�SDUDVVLWRLGH�JHQHUDOLVWD�LO�FXL�UDQJH�GL�RVSLWL�LQFOXGH�GLYHUVH�VSHFLH�GL�
(WHURWWHUL�H�/HSLGRWWHUL��1DWXUDO�+LVWRU\�0XVHXP�/RQGRQ����������
,Q� JHQHUDOH� OD� SHUFHQWXDOH� GL� XRYD� SDUDVVLWL]]DWH� ULVFRQWUDWH� DSSOLFDQGR� OD� PHWRGRORJLD�

XWLOL]]DWD� LQ� TXHVWH� SURYH� QRQ� SXz� HVVHUH� FRQVLGHUDWD� VXIILFLHQWH� D� JDUDQWLUH� XQD� ULGX]LRQH�
VLJQLILFDWLYD�GHOOH�SRSROD]LRQL�GHOOD� VSHFLH� WDUJHW��Ê�YHURVLPLOH�FKH� LO� ULODVFLR�GL�TXDQWLWDWLYL�
PROWR�PDJJLRUL�GL�IHPPLQH��DQFRUFKp�HFRQRPLFDPHQWH�VRVWHQLELOH��VH�HIIHWWXDWR�LQ�FRQWHVWL�D�
ULGRWWD� ELRGLYHUVLWj� YHJHWDOH� SRVVD� SRUWDUH� DG� LQFUHPHQWDUH� L� OLYHOOL� GL� SDUDVVLWL]]D]LRQH� GL�
RYDWXUH�EHUVDJOLR�GL�H. halys���
Ê� FRPXQTXH� QHFHVVDULR� HYLGHQ]LDUH� FKH� O¶LPSDWWR� UHDOH� GL� TXHVWR� SDUDVVLWRLGH� VXOOD�

SRSROD]LRQH�GL�H. halys�VLD�VWDWR�VRWWRVWLPDWR��LQ�TXDQWR�QRQ�q�VWDWD�YDOXWDWD�OD�FDSDFLWj�GHOOH�
IHPPLQH� DGXOWH� GL�A. bifasciatus� GL� QXWULUVL� GHOOH� XRYD� GHOOH� VSHFLH� WDUJHW� SURYRFDQGRQH� OD�
PRUWH��KRVW�IHHGLQJ���FRQ�XQD� LQFLGHQ]D�FKH�SRWUHEEH�FRUULVSRQGHUH�R�DGGLULWWXUD�VXSHUDUH� OD�
SHUFHQWXDOH�GL�SDUDVVLWL]]D]LRQH��.RQRSND�HW�DO�����������
8Q� ULVXOWDWR� LPSRUWDQWH� PHVVR� LQ� OXFH� GD� TXHVWR� VWXGLR� q� FKH� OD� WLSRORJLD� GL� RYDWXUD�

VHQWLQHOOD�LPSLHJDWD�SXz�LQIOXHQ]DUH�L�ULVXOWDWL�GL�SDUDVVLWL]]D]LRQH��,Q�SDUWLFRODUH�OD�PDJJLRUH�
SDUDVVLWL]]D]LRQH�VL�q�ULVFRQWUDWD�VX�RYDWXUH�VHQWLQHOOD�QDWXUDOPHQWH�GHSRVWH��PHQWUH�HUD�PROWR�
ULGRWWD�VX�XRYD�IUHVFKH�QRQ�GHSRVWH�LQ�ORFR�H�VX�XRYD�VXUJHODWH��4XHVWR�FRQIHUPD�OD�QHFHVVLWj�
GHO� SDUDVVLWRLGH� GL� GLVSRUUH� GL� VWLPROL� FKLPLFL� HPHVVL� GDOO¶LQVHWWR� H� GDOOH� SLDQWH� RVSLWL� SHU�
O¶LQGLYLGXD]LRQH�GHO�EHUVDJOLR�VX�FXL�RYLGHSRUUH��FRPH�ULSRUWDWR�DQFKH�LQ�DOWUL�VWXGL��5RQGRQL�
HW�DO����������4XHVWR�ULVXOWDWR�q�PROWR�LPSRUWDQWH�LQ�TXDQWR�O¶XWLOL]]R�GL�RYDWXUH�QDWXUDOPHQWH�
GHSRVWH� LQ� FDPSR� SXz� FRQWULEXLUH� D� IRUQLUH� LQGLFD]LRQL� SL�� SUREDQWL� VXOO¶LPSDWWR� GL� ULODVFL�
LQRQGDWLYL� GL� SDUDVVLWRLGL�� Ê� WXWWDYLD� GD� HYLGHQ]LDUH� O¶HOHYDWD� ODERULRVLWj� QHFHVVDULD� SHU�
O¶RWWHQLPHQWR�GL�TXHVWD� WLSRORJLD�GL�RYDWXUH�VHQWLQHOOD��YLVWD�OD�QHFHVVLWj�GL�DYHUH�D�PRQWH�XQ�
IORULGR�DOOHYDPHQWR�GL�FLPLFL�LQ�ODERUDWRULR�HG�L�WHPSL�QHFHVVDUL�SHU�SUHSDUD]LRQH��DOOHVWLPHQWR�
H� VPRQWDJJLR� GHL� PDQLFRWWL� LQ� FDPSR�� 5LVXOWDWL� DQFRUD� SL�� DWWHQGLELOL� SRWUHEEHUR� HVVHUH�
RWWHQXWL�DWWUDYHUVR�OD�ULFHUFD�H�OD�UDFFROWD�GL�RYDWXUH�GHSRVWH�GDOOH�FLPLFL�VHOYDWLFKH��SRVVLELOLWj�
FKH�QRQ�q� WXWWDYLD�DSSOLFDELOH�D� WXWWL� L�FRQWHVWL� VSHULPHQWDOL�� VRSUDWWXWWR� LQ�SUHVHQ]D�GL�SLDQWH�
PROWR�DOWH���
&RQVLGHUDQGR� OH� DUHH� GL� FRQWUROOR�� TXHVWR� VWXGLR� FRQIHUPD� FKH�A. bifasciatus� q� OD� VSHFLH�

PDJJLRUPHQWH� UDSSUHVHQWDWD� WUD� L�SDUDVVLWRLGL�RRIDJL�GL�FLPLFH�DVLDWLFD� LQ� ,WDOLD� �&RVWL� HW� DO���
������0RUDJOLR� HW� DO��� �������1HO� FRUVR�GHOO¶LQGDJLQH� VRQR� VWDWH� ULOHYDWH� DQFKH� WUH� VSHFLH� GL�
VFHOLRQLGL��GXH�Trissolcus��LO�QDWLYR�T��semistriatus�H�O¶DVLDWLFR�T. mitsukurii��HG�XQ�Telenomus��
7UD�TXHVWH��T. mitsukurii��UHFHQWHPHQWH�ULOHYDWR�DQFKH�LQ�DOWUH�UHJLRQL�GHO�1RUG�,WDOLD�� ULYHVWH�
SDUWLFRODUH�LQWHUHVVH�LQ�TXDQWR�YHQJRQR�ULSRUWDWL�OLYHOOL�GL�SDUDVVLWL]]D]LRQH�SHU�VLQJROD�RYDWXUD�
GL� H. halys� ILQR� DO� ����� �6DEEDWLQL� 3HYHULHUL� HW� DO��� ������� 6DUj� SHUWDQWR� LQWHUHVVDQWH�
SURVHJXLUH�OH�LQGDJLQL�VXOOD�SDUDVVLWL]]D]LRQH�GL�RYDWXUH�QDWXUDOPHQWH�GHSRVWH�GL�H. halys SHU�
FRPSUHQGHUH� OD� GLIIXVLRQH� GHOOH� SRSROD]LRQL� QDWXUDOL� GL� TXHVWL� SDUDVVLWRLGL� RRIDJL� �VLD� QDWLYL�
FKH�GL�UHFHQWH�LQWURGX]LRQH��H�LO�ORUR�LPSDWWR�QHL�FRQIURQWL�GHO�ILWRIDJR�LQYDVLYR��
�

5LQJUD]LDPHQWL�
6L� ULQJUD]LD� LO� 'RWW�� )UDQFHVFR� 7RUWRULFL� SHU� OD� GHWHUPLQD]LRQH� D� OLYHOOR� GL� VSHFLH� GHJOL�

6FHOLRQLGDH��6L�ULQJUD]LDQR�JOL�VWXGHQWL�81,025(�$OEHUWR�&DWHOODQL�H�*LXOLR�$OGURYDQGL�SHU�
OD� FROODERUD]LRQH� DOOH� DWWLYLWj� VSHULPHQWDOL� QHOOD� SURYD� $�� 6L� ULQJUD]LDQR� OH� &RRSHUDWLYH�

174



 

 

RUWRIUXWWLFROH� GHOOD� SURYLQFLD� GL�0RGHQD� SHU� DYHU� FR�ILQDQ]LDWR� OD� SURYD�$�� OH�23� VRFLH� GHO�
&539�SHU�DYHU�ILQDQ]LDWR�OD�SURYD�%�H�%LRSODQHW�V�U�O��SHU�DYHU�IRUQLWR�L�SDUDVVLWRLGL�RJJHWWR�
GHOOD�VSHULPHQWD]LRQH��
�

/$925,�&,7$7,�
&RVWL� (��� +D\H� 7��� 0DLVWUHOOR� /��� ������ %LRORJLFDO� SDUDPHWHUV� RI� WKH� LQYDVLYH� EURZQ�

PDUPRUDWHG�VWLQN�EXJ��Halyomorpha halys�� LQ�VRXWKHUQ�(XURSH��Journal of Pest Science,�
��������������KWWSV���GRL�RUJ���������V���������������]�

&RVWL�(���+D\H�7���0DLVWUHOOR�/���������6XUYH\LQJ�QDWLYH�HJJ�SDUDVLWRLGV�DQG�SUHGDWRUV�RI�WKH�
LQYDVLYH�Halyomorpha halys� LQ� 1RUWKHUQ� ,WDO\�� Journal of Applied Entomology,� ����� ���
�������KWWSV���GRL�RUJ���������MHQ�������

&62�,WDO\���&HQWUR�6HUYL]L�2UWRIUXWWLFROL��������6WLPD�GHL�GDQQL�GD�FLPLFH�$VLDWLFD�H�SDWRORJLH�
FRQQHVVH�DL�FDPELDPHQWL�FOLPDWLFL��ZZZ�FVRVHUYL]L�FRP�

.RQRSND�-�.���+D\H�7���*DULHS\�7�'���0F1HLO�-�1���������3RVVLEOH�FRH[LVWHQFH�RI�QDWLYH�DQG�
H[RWLF� SDUDVLWRLGV� DQG� WKHLU� LPSDFW� RQ� FRQWURO� RI� Halyomorpha halys�� Journal of Pest 
Science,���������������KWWSV���GRL�RUJ���������V�����������������

/HH� '�+��� 1LHOVHQ� $�/��� /HVNH\� 7�&��� ������ 'LVSHUVDO� FDSDFLW\� DQG� EHKDYLRU� RI� Q\PSKDO�
VWDJHV�RI�Halyomorpha halys �+HPLSWHUD��3HQWDWRPLGDH�� HYDOXDWHG�XQGHU� ODERUDWRU\� DQG�
ILHOG� FRQGLWLRQV��Journal of Insect Behavior,� ��� ��������� KWWSV���GRL�RUJ���������V������
�����������

/HVNH\�7�&���1LHOVHQ�$�/���������,PSDFW�RI�WKH�LQYDVLYH�EURZQ�PDUPRUDWHG�VWLQN�EXJ�LQ�QRUWK�
$PHULFD� DQG� (XURSH�� KLVWRU\�� ELRORJ\�� HFRORJ\�� DQG� PDQDJHPHQW�� Annual Review of 
Entomology,��������������KWWSV���GRL�RUJ���������DQQXUHY�HQWR���������������

0DLVWUHOOR�/���'LROL�3���'XWWR�0���9RODQL�6���3DVTXDOL�6���*LOLROL�*���������7UDFNLQJ�WKH�VSUHDG�
RI�VQHDNLQJ�DOLHQV�E\�LQWHJUDWLQJ�FURZGVRXUFLQJ�DQG�VSDWLDO�PRGHOLQJ��WKH�,WDOLDQ�LQYDVLRQ�
RI�Halyomorpha halys��BioScience���������������KWWSV���GRL�RUJ���������ELRVFL�EL\����

0DLVWUHOOR�/���9DFFDUL�*���&DUXVR�6���&RVWL�(���%RUWROLQL�6���0DFDYHL�/���)RFD�*���8OULFL�$���
%RUWRORWWL� 3�3��� 1DQQLQL� 5��� &DVROL� /��� )RUQDFLDUL� 0��� 0D]]ROL� *�/��� 'LROL� 3��� ������
0RQLWRULQJ� RI� WKH� LQYDVLYH� Halyomorpha halys�� D� QHZ� NH\� SHVW� RI� IUXLW� RUFKDUGV� LQ�
QRUWKHUQ� ,WDO\�� Journal of Pest Science�� ���� ����������� KWWSV���GRL�RUJ���������V������
�����������

0RUDJOLR� 6�7��� 7RUWRULFL� )��� 3DQVD� 0�*��� &DVWHOOL� *��� 3RQWLQL� 0��� 6FRYHUR� 6��� 9LVHQWLQ� 6���
7DYHOOD�/��������$���\HDU�VXUYH\�RQ�SDUDVLWLVP�RI�Halyomorpha halys�E\�HJJ�SDUDVLWRLGV�
LQ�QRUWKHUQ�,WDO\��Journal of Pest Science.�,Q�VWDPSD��KWWSV���GRL�RUJ���������V����������
��������

1DWXUDO�+LVWRU\�0XVHXP�/RQGRQ��������8QLYHUVDO�&KDOFLGRLGHD�'DWDEDVH��,Q��8QLYHUVDO�
&KDOFLGRLGHD�'DWDEDVH��KWWSV���ZZZ�QKP�DF�XN�RXU�VFLHQFH�GDWD�FKDOFLGRLGV�GDWDEDVH��
KRVWV�GVPO"LQGH[ +RVWV	VHDUFK3DJH85/ LQGH[+RVWV�GVPO	9$/*(186 DQDVWDWXV	9
$/63(&,(6 ELIDVFLDWXV��$FFHVVR����GLFHPEUH������

5RQGRQL�*���%HUWROGL�9���0DOHN�5���)RWL�0�&���3HUL�(���0DLVWUHOOR�/���+D\H�7���&RQWL��(���������
1DWLYH�HJJ�SDUDVLWRLGV�UHFRUGHG�IURP�WKH�LQYDVLYH�Halyomorpha halys VXFFHVVIXOO\�H[SORLW�
YRODWLOHV�HPLWWHG�E\�WKH�SODQW±KHUELYRUH�FRPSOH[��Journal of Pest Science,����������������
KWWSV���GRL�RUJ���������V�����������������

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���
Journal of Hymenoptera Research�������������KWWSV���GRL�RUJ���������MKU����������
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