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/D�PRVFD�GHOOH�ROLYH��Bactrocera oleae��q�XQ�GLWWHUR�WHIULWLGH�GLIIXVR�LQ�WXWWH�OH�]RQH�ROLYLFROH�
GHO�EDFLQR�GHO�0HGLWHUUDQHR�FKH�UDSSUHVHQWD�LO�ILWRIDJR�FKLDYH�GHOO¶ROLYR�HG�LQ�DOFXQH�DQQDWH�LO�
SULQFLSDOH� IDWWRUH� OLPLWDQWH� SHU� OH� SURGX]LRQL� ROLYLFROH��1HO� ELHQQLR����������� LQ�XQ�ROLYHWR�
LUULJXR� LQ� DJUR� GL�0RQWHVFDJOLRVR� �07��� VRQR� VWDWH� FRQGRWWH� GXH� SURYH� GL� FDPSR� DO� ILQH� GL�
YDOXWDUH� O¶HIILFDFLD� GL� DOFXQL� SURGRWWL� VLD� FKLPLFL� VLD� ELRORJLFL� QHO� FRQWUROOR� GHOOD� PRVFD�
GHOO
ROLYR�� 1HO� ������ FDUDWWHUL]]DWR� GD� XQ¶HVWDWH� FDOGD� H� VHFFD�� OD� SUHVHQ]D� GHO� SDUDVVLWD�
QHOO¶ROLYHWR�q�VWDWD�PROWR�OLPLWDWD�H�QRQ�VL�VRQR�UHJLVWUDWL�GDQQL�D�FDULFR�GHOOH�ROLYH��1HO������
LQYHFH��FDUDWWHUL]]DWR�GD�XQ¶HVWDWH�QRQ�SDUWLFRODUPHQWH�FDOGD�H�GD�XQ�PHVH�GL�RWWREUH�PLWH�HG�
HFFH]LRQDOPHQWH� SLRYRVR�� VL� q� DYXWR� XQ� QRWHYROH� LQFUHPHQWR� GHOOH� SRSROD]LRQL� GL� PRVFD�
GXUDQWH� OD� IDVH�GL� DFFUHVFLPHQWR�H�PDWXUD]LRQH�GHOOH�ROLYH�HG�XQ�DWWDFFR� WDUGLYR�GL�QRWHYROH�
LQWHQVLWj�� 1HOO¶XOWLPR� ULOLHYR�� HVHJXLWR� XQ� PHVH� SULPD� GHOOD� UDFFROWD�� L� SURGRWWL� D� EDVH� GL�
LPLGDFORSULG� H� GLPHWRDWR� KDQQR� FRQVHQWLWR� XQ� GLVFUHWR� FRQWUROOR� GHO� SDUDVVLWD�� FRQ� HIILFDFLD�
ULVSHWWLYDPHQWH� SDUL� D� ������ H� ������� PHQWUH� L� GXH� SURGRWWL� ELRORJLFL� D� EDVH� GL� FDROLQR� H�
Beauveria bassiana�VRQR�ULVXOWDWL�LQHIILFDFL��
3DUROH�FKLDYH��Bactrocera oleae��GLIHVD�LQWHJUDWD��HIILFDFLD�LQVHWWLFLGD�
�
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7KH�ROLYH�IUXLW�IO\��Bactrocera oleae��LV�D�GLSWHUD�LQVHFW�WKDW�LV�ZLGHVSUHDG�LQ�DOO�ROLYH�JURZLQJ�
DUHDV�RI� WKH�0HGLWHUUDQHDQ�EDVLQ�� ,W� LV� WKH� NH\�SK\WRSKDJRXV�RI� WKH�ROLYH� WUHH� DQG�� LQ� VRPH�
\HDUV�� WKH�PDLQ� OLPLWLQJ� IDFWRU� IRU� WKH�SURGXFWLRQ�RI�ROLYHV��2YHU������DQG������� ILHOG� WULDOV�
ZHUH�FRQGXFWHG�WR�HYDOXDWH�WKH�HIILFDF\�RI�VRPH�FKHPLFDO�DQG�ELRORJLFDO�LQVHFWLFLGHV�IRU�ROLYH�
IUXLW�IO\�FRQWURO�LQ�DQ�ROLYH�JURYH�LQ�WKH�DUHD�RI�0RQWHVFDJOLRVR��07���,Q�������FKDUDFWHUL]HG�
E\�D�KRW�DQG�GU\�VXPPHU��WKH�SUHVHQFH�RI�WKH�LQVHFW�ZDV�YHU\�OLPLWHG�DQG�WKHUH�ZHUH�QR�IUXLW�
GDPDJHV�� ,Q� ������ FKDUDFWHUL]HG� E\� D� QRW� SDUWLFXODUO\� KRW� VXPPHU� DQG� D� PLOG� DQG�
H[FHSWLRQDOO\� UDLQ\� PRQWK� RI� 2FWREHU�� WKHUH� ZDV� D� VLJQLILFDQW� LQFUHDVH� LQ� IO\� SRSXODWLRQV�
GXULQJ� WKH�JURZWK� DQG� ULSHQLQJ�SKDVH�RI� WKH�ROLYHV�� LQ�SDUWLFXODU�� WKH� UDSLG� DQG� DFFHQWXDWHG�
LQFUHDVH� LQ� SK\WRSKDJRXV� DFWLYLW\� IURP� WKH� EHJLQQLQJ� RI� 2FWREHU�� OHG� WR� D� ODWH� DWWDFN� RI�
FRQVLGHUDEOH�LQWHQVLW\��VLJQLILFDQWO\�FRPSURPLVLQJ�SURGXFWLRQ�DQG�UHGXFLQJ�WKH�HIILFDF\�RI�WKH�
WHVWHG�FRQWURO�VWUDWHJLHV�� ,Q� WKH�ODVW�DVVHVVPHQW��FDUULHG�RXW�RQH�PRQWK�EHIRUH�KDUYHVWLQJ��WKH�
SURGXFWV�EDVHG�RQ�,PLGDFORSULG�DQG�GLPHWRDWH�SURYLGHG�PRGHUDWH�SHVW�FRQWURO�ZLWK�HIILFDF\�RI�
����� DQG� ������ UHVSHFWLYHO\�� WKH� WZR� RUJDQLF� SURGXFWV� EDVHG� RQ� NDROLQ� DQG� Beauveria 
bassiana�LQVWHDG��ZHUH�LQHIIHFWLYH��
.H\ZRUGV��Bactrocera oleae��LQWHJUDWHG�SHVW�PDQDJHPHQW��LQVHFWLFLGH�HIILFDF\�
�
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/D� PRVFD� GHOOH� ROLYH� �Bactrocera oleae��� GLWWHUR� WHIULWLGH� ILWRIDJR� GLIIXVR� LQ� WXWWD� O¶DUHD�

PHGLWHUUDQHD�� UDSSUHVHQWD� OD� SULQFLSDOH� DYYHUVLWj� SDUDVVLWDULD� GHOO¶ROLYR� H� LQ� DOFXQH� DQQDWH� LO�
PDJJLRUH� IDWWRUH� OLPLWDQWH� SHU� OD� SURGX]LRQH�� ,O� GDQQR� q� FDXVDWR� GDOOH� ODUYH� FKH� VL� QXWURQR�
GHOOD� SROSD� GHOOH� GUXSH� VFDYDQGR� JDOOHULH�� GHWHUPLQDQGR� FDVFROD� DQWLFLSDWD�� PDUFHVFHQ]D� H�
O¶LQVWDXUDUVL� GL� IHQRPHQL� RVVLGDWLYL�� /¶LQIHVWD]LRQH� VL� ULSHUFXRWH� QHJDWLYDPHQWH� VLD� VXOOH�
SURGX]LRQL� VLD� VXOOD� TXDOLWj� GHOO¶ROLR� FKH�� FRQ� IRUWL� OLYHOOL� GL� LQIHVWD]LRQH�� SUHVHQWD� HOHYDWD�
DFLGLWj�� DOWR� QXPHUR� GL� SHURVVLGL� H� GLIHWWL� QHL� SDUDPHWUL� RUJDQROHWWLFL� �'HO� 5LR� HW� DO��� ������
/DFHUWRVD�HW�DO����������
,Q�%DVLOLFDWD��LO�ILWRIDJR�DVVXPH�XQD�SDUWLFRODUH�LPSRUWDQ]D�QHOOH�]RQH�ROLYLFROH�GHOOD�FROOLQD�

PDWHUDQD�� GHO�0HWDSRQWLQR� H� GHO�9XOWXUH�0HOIHVH�� GRYH� q� VROLWDPHQWH� QHFHVVDULR� LQWHUYHQLUH�
DWWLYDPHQWH�SHU� FRQWHQHUH� OH� LQIHVWD]LRQL� GHOOD�PRVFD�GHOOH�ROLYH�� VRSUDWWXWWR� WUD� VHWWHPEUH�H�
QRYHPEUH���
/D� ELRORJLD� HG� LO� FLFOR� GHOO¶LQVHWWR� VRQR� EHQ� QRWL�� FRPH� SXUH� O¶LQIOXHQ]D� GHL� SDUDPHWUL�

FOLPDWLFL� QHOOR� VYLOXSSR� GHOO¶LQVHWWR� H� QHOOH� GLQDPLFKH� GHOOD� VXD� SRSROD]LRQH� �3ROOLQL�� ������
7UHPEOD\�� ������� ,Q� ,WDOLD� OD� PRVFD� SXz� FRPSLHUH� GD� GXH� D� VHWWH� JHQHUD]LRQL� DOO¶DQQR� D�
VHFRQGD�GHOOH�FRQGL]LRQL�FOLPDWLFKH�H�OD�GXUDWD�GHOOR�VYLOXSSR�ODUYDOH�q�ULVXOWD�LQIOXHQ]DWD�GDOOD�
WHPSHUDWXUD�H�YDULD�GD�XQ�SDLR�GL�VHWWLPDQH�D�ROWUH�WUH�PHVL��7HPSHUDWXUH�VXSHULRUL�DL�������&�
DVVRFLDWH�D�EDVVL�OLYHOOL�GL�XPLGLWj�UHODWLYD�GHOO¶DULD��OLPLWDQR�IRUWHPHQWH�O¶DWWLYLWj�GHJOL�DGXOWL�H�
GHOOH�ODUYH��ULGXFRQR�OD�IHUWLOLWj�GHOOH�XRYD�H�RVWDFRODQR�L�SURFHVVL�GL�RYLGHSRVL]LRQH��OH�EDVVH�
WHPSHUDWXUH�LQYHUQDOL�LQYHFH��RVWDFRODQR�OD�VRSUDYYLYHQ]D�GHOOH�SXSH�QHO�WHUUHQR��ULGXFHQGR�OD�
FRQVLVWHQ]D�GHOOD�SRSROD]LRQH�VYHUQDQWH��:DQJ�HW�DO���������3HWDFFKL�HW�DO�����������
/H�SUHFLSLWD]LRQL�ROWUH�D�FUHDUH�OH�FRQGL]LRQL�LJURPHWULFKH�RWWLPDOL�SHU�O¶DWWLYLWj�GHJOL�DGXOWL��

DXPHQWDQR� OD� WXUJLGLWj�GHOOH�ROLYH�FKH�GLYHQJRQR�PDJJLRUPHQWH�UHFHWWLYH�DOO¶RYRGHSRVL]LRQH�
�0DUFKL�HW�DO����������
/H�VWUDWHJLH�GL�FRQWUROOR�GHOOD�B. oleae�GHYRQR�WHQHU�FRQWR�GHOO¶HOHYDWD�PRELOLWj�H�ORQJHYLWj�

GHJOL� DGXOWL�� GHOO¶DOWD� IHUWLOLWj� GHOOH� IHPPLQH� H� GHO� FRQVLVWHQWH� QXPHUR� GL� JHQHUD]LRQL� FKH�
SRVVRQR�VXVVHJXLUVL�HG�DFFDYDOODUVL�GXUDQWH�OD�VWDJLRQH��
/D� VWUDWHJLD�GL�GLIHVD� LQWHJUDWD�SL��FRPXQHPHQWH�DGRWWDWD� LQ�%DVLOLFDWD� q�TXHOOD�EDVDWD� VXO�

PRQLWRUDJJLR� VHWWLPDQDOH� GHOOH� GUXSH� H� FRQ� O¶LPSLHJR� GL� LQWHUYHQWL� ODUYLFLGL� DO� VXSHUDPHQWR�
GHOOD� VRJOLD� HFRQRPLFD� GL� GDQQR�� LQGLFDWLYDPHQWH� ������� GL� LQIHVWD]LRQH� DWWLYD�� 7UD� OH�
VRVWDQ]H�DWWLYH�UHJLVWUDWH��LO�GLPHWRDWR�q�TXHOOR�SUHIHULWR�SHU�O¶HFRQRPLFLWj��O¶HIILFDFLD�ODUYLFLGD�
H� O¶HOHYDWD� LGURILOLD��3HUWDQWR�� VDSHQGR�GD�TXDOFKH�DQQR�FKH�FL� VDUHEEH� VWDWD� XQD�SURJUHVVLYD�
UHYRFD�GHJOL�LQVHWWLFLGL�GL�VLQWHVL�LPSLHJDWL�LQ�ROLYLFROWXUD��SULPD�LPLGDFORSULG�H�SRL�GLPHWRDWR��
VL�q�GHFLVR�GL�FRQIURQWDUH�O¶DWWLYLWj�GL�Beauveria bassiana H�FDROLQR��DPPHVVL�SHU�LO�FRQWUROOR�
ELRORJLFR� GL� B. oleae�� FRQ� JOL� LQVHWWLFLGL� VXGGHWWL�� DPSLDPHQWH� XVDWL� QHOO¶ROLYLFROWXUD� GHOOD�
%DVLOLFDWD��
�

0$7(5,$/,�(�0(72',���
/H�SURYH�VSHULPHQWDOL�VRQR�VWDWH�FRQGRWWH�LQ�%DVLOLFDWD�QHO�ELHQQLR�����������GDO�&HQWUR�GL�

6DJJLR�$OVLD�$JURELRV��LQ�XQ�ROLYHWR�LUULJXR�GL�FLUFD���HWWDUR��LQ�DJUR�GL�0RQWHVFDJOLRVR��07���
/¶ROLYHWR�GHOOD�SURYD�DYHYD�SLDQWH�GL�ROWUH����DQQL��GHOOD�FY�)UDQWRLR��FRQ�XQ�VHVWR�G¶LPSLDQWR�
VHPL�LQWHQVLYR����[���P���/R�VFKHPD�VSHULPHQWDOH�SUHYHGHYD�XQ�EORFFR�UDQGRPL]]DWR�FRQ���
ULSHWL]LRQL� SHU� WHVL� H� �� SLDQWH� SHU� ULSHWL]LRQH�� ,� WUDWWDPHQWL� VRQR� VWDWL� HIIHWWXDWL� FRQ� XQD�
LUURUDWULFH� D� VSDOOD�PRWRUL]]DWD�� DVVLFXUDQGR� XQD� FRUUHWWD� EDJQDWXUD� H� XWLOL]]DQGR� XQ� YROXPH�
G¶DFTXD�SDUL�D����K/�KD��
�
�
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�
�� 3URGRWWR� FRPPHUFLDOL]]DWR� FRPH� ©&RUURERUDQWH� SRWHQ]LDWRUH� GHOOH� GLIHVH� GHOOH� SLDQWHª� VHFRQGR� OD�
QRUPDWLYD�QD]LRQDOH�GL� FXL� DO� GHFUHWR�GHO�3UHVLGHQWH�GHOOD�5HSXEEOLFD�Q�� ������� H� V�P�L�� H�GHO� UHODWLYR�
GHFUHWR�PLQLVWHULDOH�Q�������GHO����DSULOH������
�
,Q�HQWUDPEL�JOL�DQQL�VRQR�VWDWH�HVHJXLWH���DSSOLFD]LRQL��D�SDUWLUH�GD�ILQH�OXJOLR�LQL]LR�DJRVWR��

TXDQGR�OH�ROLYH�VRQR�GLYHQXWH�VXVFHWWLELOL�DOO¶DWWDFFR�GHO�ILWRIDJR��D�LQWHUYDOOL�YDULDELOL�GDL����DL�
���JLRUQL�ILQR�DOOD�GDWD�GL�UDFFROWD��LQ�IXQ]LRQH�GHOO¶DQGDPHQWR�FOLPDWLFR�H�FRQVLGHUDQGR�DQFKH�
OH�HSRFKH�GL�LQWHUYHQWR�FRPXQHPHQWH�DGRWWDWH�GDOOH�D]LHQGH�ROLYLFROH�GHO�FRPSUHQVRULR��
/¶DQGDPHQWR�GHO�YROR�H�OD�SRSROD]LRQH�GHOO¶LQVHWWR�QHOO¶ROLYHWR�VRQR�VWDWL�PRQLWRUDWL�PHGLDQWH�
O¶DXVLOLR�GL���WUDSSROH�D�IHURPRQH��'DFRWUDS��,VDJUR���LQVWDOODWH�LQ�FDPSR�QHO�PHVH�GL�JLXJQR��
FRQ�VRVWLWX]LRQH�GHO�IHURPRQH�XQD�YROWD�DO�PHVH���
,Q� FLDVFXQD� SURYD� VRQR� VWDWL� HVHJXLWL� GXH� ULOLHYL� SHU� YDOXWDUH� O¶LQIHVWD]LRQH�� RVVHUYDQGR� ����
GUXSH�UDFFROWH�D�UDQGRP�DOO¶LQWHUQR�GL�FLDVFXQ�EORFFR��SHU�XQ� WRWDOH�GL�����GUXSH�SHU�WHVL��,Q�
RJQL� ULOLHYR� q� VWDWD� FDOFRODWD� OD� SHUFHQWXDOH� GL� GUXSH� LQIHVWDWH� �GLIIXVLRQH��� HVSUHVVD� FRPH�
SHUFHQWXDOH�GL�GUXSH�FRQ�SXQWXUH�IHUWLOL�H�FRQ�SUHVHQ]D�GL�ODUYH�R�JDOOHULH��
,O�JUDGR�GL�HIILFDFLD�ULVSHWWR�DO�WHVWLPRQH�q�VWDWR�FDOFRODWR�VHFRQGR�OD�IRUPXOD�GL�$EERWW��
1HO������L�ULOLHYL�VRQR�VWDWL�HVHJXLWL�LO����H�LO����RWWREUH��ULVSHWWLYDPHQWH�D����JLRUQL�GDOOD�WHU]D�
DSSOLFD]LRQH�H����JLRUQL�GDOOD�TXDUWD���1HO������L�ULOLHYL�VRQR�VWDWL�HVHJXLWL�O¶��H�LO����RWWREUH�
�ULVSHWWLYDPHQWH� D� ��� JLRUQL� GDOOD� WHU]D� DSSOLFD]LRQH� H� ��� JLRUQL� GDOOD� TXDUWD��� PHQWUH� OD�
UDFFROWD� q� VWDWD� DYYLDWD� LO� �� QRYHPEUH�� ,� GDWL� FOLPDWLFL� GHO� ELHQQLR� VRQR� VWDWL� RWWHQXWL� GDOOD�
VWD]LRQH�PHWHRURORJLFD�GL�0HWDSRQWR��07��GHO�6HUYL]LR�$JURPHWHRURORJLFR�/XFDQR��GLVWDQWH�
SRFKL�FKLORPHWUL�GDOO¶ROLYHWR�RJJHWWR�GHOOH�SURYH�H�UDSSUHVHQWDWLYD�GHOO¶DUHD��
�

5,68/7$7,��
$QGDPHQWR�FOLPDWLFR�H�SUHVHQ]D�GL�B. oleae�QHOO¶ROLYHWR�
1HO� SULPR� DQQR� GL� VSHULPHQWD]LRQH�� FDUDWWHUL]]DWR� GD� XQ¶HVWDWH� SDUWLFRODUPHQWH� FDOGD� H�

VHFFD��OD�SRSROD]LRQH�GHO�GLWWHUR�q�VWDWD�PROWR�OLPLWDWD�H�QRQ�VL�VRQR�UHJLVWUDWL�GDQQL�D�FDULFR�
GHOOH�ROLYH�DQFKH�VXOOH�SLDQWH�GHO�WHVWLPRQH�QRQ�WUDWWDWR��1HO�������LQIDWWL��SXU�DYHQGR�DYXWR�OH�
SULPH�FDWWXUH�GL�DGXOWL�DOO¶LQL]LR�GL�OXJOLR��OD�PRVFD�q�VWDWD�SUDWLFDPHQWH�DVVHQWH�ILQR�DOO¶LQL]LR�
GL� RWWREUH� H� QRQ� KD� PDL� VXSHUDWR� OH� �� FDWWXUH� D� VHWWLPDQD�� FRQ� XQD� PHGLD� FRPSOHVVLYD� GL�
DSSHQD�XQD�FDWWXUD�VHWWLPDQDOH��ILJXUD�����$O�FRQWUDULR��LO������q�VWDWR�XQ�DQQR�FOLPDWLFDPHQWH�
IDYRUHYROH�DOOD�PRVFD�� OD�FXL�SRSROD]LRQH�q� LQL]LDWD�DG�DXPHQWDUH� LQ�FDPSR�JLj�GDOOD� ILQH�GL�
OXJOLR��ILJXUD�����FRQ�GXH�SLFFKL�GL�FDWWXUH�GL����LQGLYLGXL�D�ILQH�VHWWHPEUH�HG�D�ILQH�RWWREUH��
FRQ�XQD�PHGLD�GL������FDWWXUH�VHWWLPDQD�SHU�WXWWR�LO�SHULRGR�GL�PRQLWRUDJJLR��
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Figura 1. Andamento della popolazione di B. oleae nell’oliveto nel 2017 e nel 2018 

 
 
Nei due anni di sperimentazione, le differenze osservate nella popolazione di mosca delle 

olive in campo (e, conseguenzialmente, nell’intensità dell’infestazione) appaiono fortemente 
correlate all’andamento climatico (figura 2). Il 2017 è stato caratterizzato da un’estate 
particolarmente calda e siccitosa, che ha limitato la popolazione di B. oleae, al contrario del 
2018 che ha presentato temperature estive più basse e piogge più frequenti, soprattutto in 
autunno. In particolare, nel 2017, tra giugno e novembre, i giorni con temperature massime 
superiori ai 35° C sono stati più che doppi rispetto al 2018 (tabella 2) mentre i giorni piovosi 
sono stati meno della metà. Nel 2018, caratterizzato da un’estate non particolarmente calda e 
da un mese di ottobre mite ed eccezionalmente piovoso (tabella 2), la popolazione di mosca si 
è mantenuta a livelli piuttosto alti già ad agosto e si è avuto un suo notevole incremento 
durante la fase di maturazione delle olive (figura 1). 

Nel 2018, nel solo mese di ottobre sono stati registrati ben 11 giorni piovosi (giorni con 
pioggia > 2 mm) e una piovosità di 361 mm; lo stesso mese nel 2017, invece, è stato pressoché 
asciutto, con assenza totale di precipitazioni. 
 
Tabella 2. Differenze di alcuni parametri termo-pluviometrici tra il 2017 e il 2018 nel periodo 
compreso tra il 1° giugno e il 30 novembre 

Anno Giorni (n) con T max 
> 35°C  

Giorni piovosi (n) con 
pioggia > 2 mm  Precipitazioni (mm) 

2017 33 14 165,2 

2018 16 27 460,6 

Differenza (%) -51,5 92,9 178,8 
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Figura 2. Andamento termico e pluviometrico del 2017 e del 2018 da giugno a novembre 
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(IILFDFLD�GHL�WUDWWDPHQWL�
1HO� SULPR� DQQR� GL� VSHULPHQWD]LRQH� ������� OD� EDVVLVVLPD� SUHVHQ]D� GL� PRVFD� QHOO¶ROLYHWR��

GRYXWD� HVVHQ]LDOPHQWH� D� FRQGL]LRQL� FOLPDWLFKH� VIDYRUHYROL� DOO¶LQVHWWR�� QRQ� KD� FRQVHQWLWR� GL�
YDOXWDUH� O¶HIILFDFLD� GHOOH� GLYHUVH� WHVL� D� FRQIURQWR�� LQ� WXWWH� LQIDWWL�� FRPSUHVR� LO� WHVWLPRQH��
O¶LQIHVWD]LRQH�q�VWDWD�SURVVLPD�DOOR�]HUR��VHQ]D�DOFXQD�GLIIHUHQ]D�VWDWLVWLFDPHQWH�VLJQLILFDWLYD��
1HO� ������ LQYHFH�� OH� FRQGL]LRQL� FOLPDWLFKH�SUHGLVSRQHQWL� KDQQR� FRQVHQWLWR�XQD� FRQVLVWHQWH�

LQIHVWD]LRQH�GL�PRVFD��1HO�ULOLHYR�GHO���RWWREUH��WDEHOOD����QHVVXQD�WHVL�KD�PRVWUDWR�GLIIHUHQ]H�
VWDWLVWLFDPHQWH�VLJQLILFDWLYH�ULVSHWWR�DO�WHVWLPRQH�QRQ�WUDWWDWR����������/D�WHVL�LPLGDFORSULG�KD�
PRVWUDWR�PLJOLRUL�ULVXOWDWL��������GL�GUXSH�DWWDFFDWH���TXHOOH�WUDWWDWH�FRQ�GLPHWRDWR��FDROLQR�H�
B. bassiana� KDQQR� SUHVHQWDWR� XQ� GDQQR� ULVSHWWLYDPHQWH� GHO� ������� ������� H� ��������1HO�
VHFRQGR� ULOLHYR�� GHO� ��� RWWREUH�� VRQR� VWDWH� RVVHUYDWH� GLIIHUHQ]H� VWDWLVWLFDPHQWH� VLJQLILFDWLYH�
ULVSHWWR�DO�WHVWLPRQH�SHU�OH�WHVL�WUDWWDWH�FRQ�LPLGDFORSULG�H�FRQ�GLPHWRDWR��ULVSHWWLYDPHQWH����H�
������FRQ�XQ¶HIILFDFLD�GHO�������H�GHO��������/H� WHVL�FRQ�L�SURGRWWL�DPPHVVL�LQ�DJULFROWXUD�
ELRORJLFD�� LQYHFH�� KDQQR� PRVWUDWR� XQ� GDQQR� QRQ� VWDWLVWLFDPHQWH� GLYHUVR� GL� TXHOOR� GHO�
WHVWLPRQH�QRQ�WUDWWDWR�����������
�
�
7DEHOOD����/LYHOOL�GL�LQIHVWD]LRQH��Q��HG�HIILFDFLD�����QHL�ULOLHYL�HVHJXLWL�VXOOH�GUXSH�QHO�������

7HVL�
��RWWREUH� ���RWWREUH�

���'UXSH�
DWWDFFDWH�

(IILFDFLD��
�����

��'UXSH�
DWWDFFDWH��

(IILFDFLD�
������

7HVWLPRQH�QRQ�WUDWWDWR� ������QV� �� ������D� ��
,PLGDFORSULG� ������ ����
� �����E� ����
�
'LPHWRDWR� ������� ���� �����E� �����

3ROYHUH�GL�URFFLD�
&DROLQR� ������� ���� ������D� �����

Beauveria bassiana ������� ���� ������D� �����
3HU� FLDVFXQD� FRORQQD�� YDORUL� VWDWLVWLFDPHQWH� VLJQLILFDWLYL� FRQ� OHWWHUH� GLYHUVH� SHU� LO� WHVW� GL� 'XQFDQ�
�S�������QV� �QRQ�VLJQLILFDWLYR�

FDOFRODWD�FRQ�OD�IRUPXOD�GL�$EERWW�
�

',6&866,21(�(�&21&/86,21,�
,O�PRQLWRUDJJLR�GHJOL�DGXOWL�GL�B. oleae�LQ�FDPSR�QHO�ELHQQLR�KD�FRQIHUPDWR�O¶LPSRUWDQ]D�GHOOH�
FRQGL]LRQL� FOLPDWLFKH� HVWLYH� H� DXWXQQDOL� VXOOH� GLQDPLFKH� GL� VYLOXSSR� GHOOD� SRSROD]LRQH� GHO�
ILWRIDJR�H�� FRQVHJXHQWHPHQWH�� VXL� OLYHOOL�GL� LQIHVWD]LRQH��Ê�QRWR�FKH� WHPSHUDWXUH� VXSHULRUL� DL�
������&�� DVVRFLDWH� D� EDVVL� OLYHOOL� GL� XPLGLWj� UHODWLYD� GHOO¶DULD�� OLPLWDQR� IRUWHPHQWH� O¶DWWLYLWj�
GHJOL� DGXOWL� H� GHOOH� ODUYH�� ULGXFRQR� OD� IHUWLOLWj� GHOOH� XRYD� H� RVWDFRODQR� L� SURFHVVL� GL�
RYLGHSRVL]LRQH��:DQJ�HW�DO���������3HWDFFKL�HW�DO����������1HO�������O¶HVWDWH�FDOGD�H�VLFFLWRVD��
FRQ�WHPSHUDWXUH�PDVVLPH�FKH�IUHTXHQWHPHQWH�KDQQR�VXSHUDWR�L�����&�����JLRUQL�WUD�JLXJQR�H�
DJRVWR�� H� OH� VFDUVH� SUHFLSLWD]LRQL�� KD� GHWHUPLQDWR� XQ¶HOHYDWD� PRUWDOLWj� GHOO¶LQVHWWR��
SUDWLFDPHQWH� DVVHQWH� QHOO¶ROLYHWR� ILQR� D� VHWWHPEUH� H� LQFDSDFH� GL� DYYLDUH� XQ¶LQIHVWD]LRQH�
HYLGHQ]LDELOH��DQFKH�TXDQGR�OH�FRQGL]LRQL�DPELHQWDOL�VRQR�WRUQDWH�IDYRUHYROL��VHWWHPEUH���1HO�
������ DO� FRQWUDULR�� OH� FRQGL]LRQL� FOLPDWLFKH� HVWLYH� HG� DXWXQQDOL� VRQR� VWDWH� IDYRUHYROL� DOOD�
PRVFD��WHPSHUDWXUH�SL��EDVVH�H�SUHFLSLWD]LRQL�SL��IUHTXHQWL�GHOOD�QRUPD���OD�FXL�SRSROD]LRQH�q�
LQFUHPHQWDWD�QHO�FDPSR�VSHULPHQWDOH��PDQLIHVWDQGR�XQD�IRUWH�SUHVVLRQH�SDUDVVLWDULD�QHOOH�IDVL�
ILQDOL�GL�PDWXUD]LRQH�GHOOH�ROLYH��ROWUH�LO�����GHOOH�GUXSH�DWWDFFDWH�VXO�WHVWLPRQH�QHOO¶XOWLPR�
ULOLHYR��LO����RWWREUH����
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�

�

�Ê� LQWHUHVVDQWH�QRWDUH�FKH� QHO�SULPR� ULOLHYR�GHO�������HVHJXLWR� O¶��RWWREUH�� O¶LQIHVWD]LRQH�VXO�
WHVWLPRQH�� QRQ� VWDWLVWLFDPHQWH� GLIIHUHQWH� GD� TXHOOH� GHOOH� DOWUH� WHVL�� HUD� UHODWLYDPHQWH� EDVVD�
��������GHOOH� GUXSH� DWWDFFDWH��� SXU� HVVHQGR� OH� GUXSH� UHFHWWLYH�GD� OXJOLR� H� OD� SRSROD]LRQH�GL�
DGXOWL�B. oleae�LQ�FRVWDQWH�DXPHQWR��ILJXUD�����4XHVWR�GDWR��ROWUH�D�FRQIHUPDUH�OD�GLIILFROWj�GL�
FRUUHOD]LRQH� WUD� QXPHUR� GL� FDWWXUH� H� OLYHOOR� GL� LQIHVWD]LRQH�� HYLGHQ]LD� OD� SHULFRORVLWj�
GHOO¶LQVHWWR� D� ILQH� FLFOR�� TXDQGR� XQD� QXRYD� JHQHUD]LRQH� SXz� UDSLGDPHQWH� LQIHVWDUH� XQD�
ULOHYDQWH�TXDQWLWj�GL�GUXSH�SURVVLPH�DOOD�PDWXUD]LRQH��
7UD� OH� WHVL�D�FRQIURQWR��QHOOD�SURYD�GHO������� L�PLJOLRUL� ULVXOWDWL� VRQR�VWDWL�RWWHQXWL�FRQ� L�GXH�
LQVHWWLFLGL�ODUYLFLGL�LPLGDFORSULG������GL�HIILFDFLD��H�GLPHWRDWR���������FKH�KDQQR�FRQIHUPDWR�
OD� ORUR�HIILFDFLD�DQFKH� LQ�FRQGL]LRQL�GL�HOHYDWD�SUHVVLRQH�PD� LO� FXL�XVR�q� VWDWR� UHFHQWHPHQWH�
UHYRFDWR�� $O� FRQWUDULR�� QHOOH� FRQGL]LRQL� VSHULPHQWDOL� DGRWWDWH�� LO� OLYHOOR� GL� LQIHVWD]LRQH�
RVVHUYDWR�QHOOH�WHVL�WUDWWDWH�FRQ�FDROLQR�H�B. bassiana�q�ULVXOWDWR�QRQ�VWDWLVWLFDPHQWH�GLYHUVR�GD�
TXHOOR� GHO� WHVWLPRQH� QRQ� WUDWWDWR�� SXU� HVVHQGRFL� GLYHUVH� LQGLFD]LRQL� ELEOLRJUDILFKH� �9DWUDQR��
������*XDULR�HW�DO���������VXOOD�ORUR�HIILFDFLD��Ê�SUREDELOH�FKH�L�ULVXOWDWL�SRVVDQR�HVVHUH�VWDWL�
FRQGL]LRQDWL�GDO� ULGRWWR�QXPHUR�GL�SLDQWH�SHU�EORFFR��Q�����SHUFKp�q�QRWR�FKH�TXHVWL�SURGRWWL�
ELRORJLFL�DJLVFRQR�PHJOLR�TXDQGR�OH�VXSHUILFL�WUDWWDWH�VRQR�DPSLH��Ê�FRPXQTXH�GD�FRQVLGHUDUH�
FKH�O¶HIIHWWR�GHWHUUHQWH�H�UHSXOVLYR�GL�TXHVWL�SURGRWWL�VL�ULGXFH�LQ�SUHVHQ]D�GL�HOHYDWD�SUHVVLRQH�
SDUDVVLWDULD� H�� VRSUDWWXWWR�� HVVHQGR� GLODYDELOL�� OD� ORUR� DSSOLFD]LRQH� DQGUHEEH� ULSHWXWD� GRSR�
SLRJJH�GLODYDQWL��SHU�DVVLFXUDUH�OD�FRQWLQXD�FRSHUWXUD�GHOOH�GUXSH�VXVFHWWLELOL��8Q�DQQR�SLRYRVR�
FRPH�LO������DYUHEEH�ULFKLHVWR�XQ�QXPHUR�GL�LQWHUYHQWL�GHFLVDPHQWH�VXSHULRUH�DL���HIIHWWXDWL��
FRQ�XQ�QRWHYROH�DXPHQWR�GHL�FRVWL��
&RQ� OD� UHYRFD�GHOO¶LPLGDFORSULG�H�GHO�GLPHWRDWR��DOOR� VWDWR�DWWXDOH� ������� OD�GLVSRQLELOLWj� VX�
ROLYR�GL�LQVHWWLFLGL�GL�VLQWHVL�FRQ�DWWLYLWj�ODUYLFLGD�VL�q�GHFLVDPHQWH�ULGRWWD��7UD�L�QHRQLFRWLQRLGL�
UHVWD� DFHWDPLSULG� FRQ�XQ�PDVVLPR�GL� GXH� WUDWWDPHQWL� DQQXL�� WUD�JOL� HVWHUL� IRVIRULFL� LO� IRVPHW��
FRQ�XQD�OLPLWDWD�FLWRWURSLFLWj�H�OD�SRVVLELOLWj�GL�HIIHWWXDUH�GXH�WUDWWDPHQWL�DOO¶DQQR��&L�VRQR�SRL�
GLYHUVL�SLUHWURLGL�FKH�SHUz��QRQ�HVVHQGR�FLWRWURSLFL��KDQQR�VROR�DWWLYLWj�DGXOWLFLGD��

/D�VFDUVD�GLVSRQLELOLWj�GL�ODUYLFLGL�SRWUHEEH�VWLPRODUH�JOL�ROLYLFROWRUL�DG�DGRWWDUH�WHFQLFKH�
GL� FRQWUROOR� HVFOXVLYDPHQWH� QDWXUDOL�� FRQYHUWHQGR� D� ELRORJLFR� ROLYHWL� FRQGRWWL� LQ� PDQLHUD�
WUDGL]LRQDOH��7XWWL�L�PHWRGL�ELRORJLFL�VRQR�IRQGDPHQWDOPHQWH�SUHYHQWLYL�H�WHQGRQR�D�FRQWHQHUH�
OD� SRSROD]LRQH� GHO� GLWWHUR� QHOO¶ROLYHWR� VLQ� GDOOH� SULPH� JHQHUD]LRQL�� FRQVHQWHQGR� XQD�PLQRUH�
HODVWLFLWj� QHO� SURJUDPPDUH� JOL� LQWHUYHQWL� ULVSHWWR� DO� FRQWUROOR� FKLPLFR�� ,� VLVWHPL� ELRORJLFL��
LQROWUH�� IXQ]LRQDQR�PHJOLR� VX� VXSHUILFL� DPSLH� HG� DOFXQL� �� FRPH� TXHOOL� XWLOL]]DWL� QHOOH� SURYH�
VSHULPHQWDOL�GL�TXHVWR�ODYRUR���ULVHQWRQR�GHOOH�SLRJJH�GLODYDQWL��

1HOOD� JHVWLRQH� LQWHJUDWD� GHOO¶ROLYHWR�� OH� VWUDWHJLH� GL� FRQWUROOR� GRYUDQQR� SUHYHGHUH�
O¶LQWHJUD]LRQH�GL� WXWWL� L�PH]]L�GL� ORWWD� GLVSRQLELOL�� VLD�FKLPLFL� VLD�ELRORJLFL�� IRFDOL]]DQGRVL� LQ�
SDUWLFRODUH�VXO�PRQLWRUDJJLR�H�VXO�FRQWUROOR�SUHYHQWLYR�GHJOL�DGXOWL��FKH�ULFKLHGH�XQD�PRGDOLWj�
GL�JHVWLRQH�GHOOD�GLIHVD�EHQ�GLIIHUHQWH�H�SL��FRPSOHVVD� ULVSHWWR�DO� FODVVLFR� FRQWUROOR� FKLPLFR�
FXUDWLYR��6DUHEEH�DXVSLFDELOH�SHUWDQWR��O¶LPSOHPHQWD]LRQH�GD�SDUWH�GHL�VHUYL]L�WHFQLFL�SXEEOLFL�
R� SULYDWL� GHL� PRGHOOL� SUHYLVLRQDOL� H� GL� VLVWHPL� GL� VXSSRUWR� DOOH� GHFLVLRQL� EDVDWL� VX� JHVWLRQH�
FRPSUHQVRULDOH��

�
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'HO�5LR�*���/HQWLQL�$���9DFFD�9���6HUUD�*��������� ,QIOXHQ]D�GHOO¶LQIHVWD]LRQH�GL�Bactrocera 
oleae� �*PHO�� VXOOD� SURGX]LRQH� H� VXOOH� FDUDWWHULVWLFKH� TXDOLWDWLYH� GHOO¶ROLR� GL� ROLYD�� La 
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*XDULR� $��� /DVRUHOOD� 9��� ������ 0RVFD� GHOOH� ROLYH�� VRVWHQLELOLWj� FRQ� LO� FRQWUROOR� DGXOWLFLGD��
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