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RIASSUNTO 

Nel triennio 2017-2019 sono state eseguite tre prove sperimentali allo scopo di valutare 
l’efficacia di alcune sostanze attive di sintesi e di origine naturale nella lotta alla cecidomia 
fogliare dell’olivo (Dasineura oleae). Tra i formulati di sintesi utilizzati nella sperimentazione 
i neonicotinoidi (acetamiprid e imidacloprid) con una singola applicazione si sono dimostrati i 
prodotti più efficaci (fino all’84% di riduzione della presenza di galle sulle foglie). La 
deltametrina, impiegata in una sola annata, ha evidenziato un’attività leggermente inferiore. 
Spinetoram al dosaggio utilizzato (100 g/ha di f.c.), si è dimostrato poco efficace. I prodotti 
fitosanitari biologici (olio essenziale di arancio dolce, Beauveria bassiana e azadiractina) 
impiegati solo nell’ultimo hanno di sperimentazione, hanno registrato un’efficacia tra il 35% e 
il 47%. Se si esclude la zeolite (impiegata solo nel primo anno di sperimentazione) il caolino e 
il concime rameico hanno fornito risultati migliori, con efficacia rispettivamente del 53% e 
66%. Questi formulati, che agiscono con svariati meccanismi d’azione (repellenza, contatto, 
ecc.), necessitano di almeno due applicazioni mirate in modo da coprire gran parte del periodo 
di ovideposizione dell’insetto. 
Parole chiave: acetamiprid, caolino, olio essenziale di arancio dolce, Beauveria bassiana 
 
 

SUMMARY 
EFFICACY EVALUATION OF VARIOUS NATURAL AND SYNTHETIC PRODUCTS 

AGAINST OLIVE LEAF GALL MIDGE (DASINEURA OLEAE) 
In the three-year period from 2017 to 2019, three experimental trials were carried out in order 
to evaluate the efficacy of some chemical and natural active ingredients against olive leaf gall 
midge (Dasineura oleae). Among the synthetic products used in the trials, neonicotinoids 
(acetamiprid and imidacloprid) used in a single application resulted the most effective 
products (84% efficacy). Deltamethrin was tested only one year, showing a slightly lower 
activity, while Spinetoram wasn’t very effective at the applied rate (100 g/ha of f.c.). 
Considering the organic plant protection products (citrus oil derivate, Beauveria bassiana and 
azadirachtin) tested only in the last year of experimentation, all of them showed variable 
efficacy between 35% and 47%. Among corroborants and fertilizers tested, only kaolin and a 
copper-based fertilizer reached interesting efficacy level (from 53 to 66%), while zeolite 
proved to be not active in the only test in which it was used. Unlike chemical formulations, in 
which a single well-positioned application may be sufficient to contain the pest, natural 
products, fertilizers and corroborants, require well-timed and repeated applications (at least 
two treatments with a 7-10 days interval, depending on the insect egg-laying). 
Keywords: acetamiprid, kaolin, citrus oil derivate, Beauveria bassiana 
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,Q�(PLOLD�5RPDJQD�LO�ILWRIDJR�FKLDYH�SHU�OD�GLIHVD�GHOO¶ROLYR�q�OD�PRVFD��Bactocera oleae��

PD�� QHJOL� XOWLPL� DQQL�� VRQR� DXPHQWDWH� OH� VHJQDOD]LRQL� GL� GDQQL� FDXVDWL� GD� ILWRIDJL� VHFRQGDUL�
FRPH�Dasineura oleae��$QJHOLQL���XQ�GLWWHUR�FHFLGRPLGH�OH�FXL�ODUYH�VL�VYLOXSSDQR�DOO¶LQWHUQR�
GL�SLFFROH�JDOOH������PP��VXOOH�IRJOLH���

D. oleae�q�XQD� VSHFLH�GLIIXVD� LQ� WXWWD� O¶DUHD�PHGLWHUUDQHD��6NXKUDYi�H�6NXKUDYê��������� LQ�
DOFXQL�VWDWL��6LULD��/LEDQR��3DOHVWLQD��,VUDHOH��7XUFKLD�H�*LRUGDQLD��q�FRQVLGHUDWD�XQ�LPSRUWDQWH�
ILWRIDJR�GHOOD� FROWXUD�� ,Q�TXHVWL� DUHDOL�� JOL� DWWDFFKL� DUULYDQR� D� LQWHUHVVDUH� DQFKH� LO� ����GHOOH�
IRJOLH�GHOOD�SLDQWD��FDXVDQGR�VRYHQWH�GDQQL�GL�ULOHYDQ]D�HFRQRPLFD��%DWWD���������,Q�,WDOLD�OD�
VSHFLH�QRQ�q�EHQ�FRQRVFLXWD��SHUFKp�FRQVLGHUDWD�SRFR�GDQQRVD��QRQRVWDQWH�VLD� VWDWD�GHVFULWWD�
SHU� OD� SULPD� YROWD� GD� $QJHOLQL� ������� RVVHUYDQGR� JDOOH� VX� IRJOLH� GL� ROLYR� SURYHQLHQWL� GDL�
GLQWRUQL�GL�9HURQD��3L��GL�UHFHQWH�VRQR�VWDWL�VHJQDODWL�GDQQL�LQ�0RQWHQHJUR��VXOO¶LVROD�GL�&UHWD�
�6LPRJORX� HW� DO��� ������H� LQ�6ORYHQLD��'DO������ LO� ILWRIDJR�q�VWDWR� VHJQDODWR�FRPH�GDQQRVR�
DQFKH� LQ� (PLOLD�5RPDJQD� �%RVHOOL� H� %DULVHOOL�� ������ VRSUDWWXWWR� QHOO¶DUHDOH� ROLYLFROR� GHO�
FRPSUHQVRULR� ULPLQHVH��6HJQDOD]LRQL� VX�XQD�DXPHQWDWD�SUHVHQ]D�GHOOD� VSHFLH� H�GL�GDQQL�DOOD�
SURGX]LRQH� VL� VRQR� DYXWH� DQFKH� LQ�7RVFDQD� �3LFFKL� HW� DO��� ������� 1RQ�q� DQFRUD� FKLDUR� TXDOL�
VLDQR� OH� FDXVH� VFDWHQDQWL� GL� TXHVWD� VXD� DXPHQWDWD� GDQQRVLWj�� FRQVLGHUDQGR� FKH� QHL� QRVWUL�
DPELHQWL� LO� FHFLGRPLGH� q�SDUDVVLWL]]DWR�GD� GLYHUVH� VSHFLH� HQWRPRIDJKH� �3LFFKL� HW� DO��� �������
*OL� DGXOWL� FRPSDLRQR� GD� ILQH�PDU]R� DG� LQL]LR�PDJJLR� H� GRSR� O¶DFFRSSLDPHQWR�� OH� IHPPLQH�
GHSRQJRQR� OH� XRYD� VXOOH� JLRYDQL� IRJOLH� H� LQILRUHVFHQ]H� �FLUFD� ���� XRYD� SHU� IHPPLQD�� SRFR�
SULPD� GHOOD� ILRULWXUD�� /H� ODUYH� QHRQDWH� SHQHWUDQR� QHL� WHVVXWL� GHO� PHVRILOOR� IRJOLDUH� H� QHL�
SHGXQFROL�ILRUDOL�GRYH�VFDYDQR�SLFFROH�JDOOHULH�GL�IRUPD�DOOXQJDWD�D�FXL�VHJXH�OD�IRUPD]LRQH�GL�
XQD�JDOOD��,Q�RJQL�JDOOD�VL�VYLOXSSD�XQD�VROD�ODUYD�FKH��UDJJLXQWR�LO�VHFRQGR�VWDGLR�GL�VYLOXSSR��
HQWUD�LQ�GLDSDXVD��ILQH�HVWDWH��SHU�SRL�LPSXSDUVL�VROWDQWR�LQ�LQYHUQR�DYDQ]DWR��/D�ODUYD�PDWXUD�
SUHGLVSRQH�XQ�RSHUFROR�FKH�IDFLOLWj�OD�IXRULXVFLWD�SDU]LDOH�GHOOD�SXSD�GDOOD�JDOOD�D�FXL�VHJXH��OR�
VIDUIDOODPHQWR� GHJOL� DGXOWL�� � ,Q�(PLOLD�5RPDJQD� OD� VSHFLH� FRPSLH� XQD� JHQHUD]LRQH� DOO¶DQQR�
DQFKH� VH�� QHOOH� DUHH� SL�� FDOGH� H� LQ� SUHVHQ]D� GL� FRQGL]LRQL� FOLPDWLFKH� IDYRUHYROL�� FRQ� QXRYD�
YHJHWD]LRQH�VXVFHWWLELOH�DOO¶RYLGHSRVL]LRQH��SXz�FRPSOHWDUQH�GXH��3HWDFFKL�FRP��SHUV���%DWWD��
�������,Q�FDVR�GL�IRUWL�DWWDFFKL�O¶DWWLYLWj�YHJHWDWLYD�GHOOD�SLDQWD�YLHQH�IRUWHPHQWH�FRPSURPHVVD�
H� TXLQGL� DQFKH� OD� SURGX]LRQH� GHOO
DQQR�� ,QROWUH� QHL� FDVL� SL�� JUDYL�� LO� GDQQR� D� FDULFR� GHL�
JHUPRJOL�q�FRVu�HOHYDWR�FKH�SRUWD�DG�XQ�DUUHVWR�SUHVVRFKp�WRWDOH�GL�QXRYD�YHJHWD]LRQH�H�TXLQGL�
DG�XQD�SHUGLWD�GHOOD�SURGX]LRQH�FKH�VL�ULSHUFXRWH�DQFKH�QHJOL�DQQL�VXFFHVVLYL��1RUPDOPHQWH�OD�
SDUWH�GHOOD�FKLRPD�SL��FROSLWD�q�TXHOOD�EDVDOH�PD��VH�OD�GHQVLWj�GL�SRSROD]LRQH�q�PROWR�HOHYDWD��
OH� JDOOH� GL� D. oleae� SRVVRQR� IRUPDUVL� DQFKH� QHOOD� SDUWH� DOWD� GHOOD� SLDQWD�� 1HOOH� DUHH�
PHGLWHUUDQHH� PDJJLRUPHQWH� LQIHVWDWH� q� VWDWD� QRWDWD� HG� HYLGHQ]LDWD� XQD� VSLFFDWD� VHQVLELOLWj�
YDULHWDOH�� /D� FXOWLYDU� )UDQWRLR� �DPSLDPHQWH� GLIIXVD� LQ� ,WDOLD�� q� ULVXOWDWD� DOWDPHQWH� VHQVLELOH�
DOO¶DWWDFFR�GHOOD�D. oleae���
)LQR�DO������QRQ�F¶HUDQR�SURGRWWL�UHJLVWUDWL�SHU�LO�FRQWUROOR�GL�TXHVWR�LQVHWWR�SHU�FXL�OD�GLIHVD��

TXDQGR� QHFHVVDULD�� GRYHYD� HVVHUH� HVHJXLWD� VIUXWWDQGR� O¶HIILFDFLD� FROODWHUDOH� GHL� SURGRWWL�
UHJLVWUDWL�VXOOD�FROWXUD�H�DSSOLFDWL�SHU�LO�FRQWUROOR�GL�DOWUH�DYYHUVLWj���
6FRSR�GL�TXHVWD�VSHULPHQWD]LRQH�q�VWDWR�TXHOOR�GL�YDOXWDUH�WUD�L�IRUPXODWL�UHJLVWUDWL�VXOO¶ROLYR�

TXHOOL� SRWHQ]LDOPHQWH� SL�� HIILFDFL� HG� LQGLYLGXDUH� LO� PRPHQWR� RWWLPDOH� SHU� HVHJXLUH� L�
WUDWWDPHQWL��

�

0$7(5,$/,�(�0(72',�
/D� VSHULPHQWD]LRQH� q� VWDWD� UHDOL]]DWD� ������������ LQ� GXH� ORFDOLWj� GHO� FRPXQH� GL� &RULDQR�

�51��VX�SLDQWH�GL�ROLYR�GHOOD� FY�/HFFLQR�DOOHYDWL�D�YDVR�SROLFRQLFR��/R�VFKHPD�VSHULPHQWDOH�
DGRWWDWR� q� VWDWR� TXHOOR� GHO� EORFFR� UDQGRPL]]DWR� FRQ� TXDWWUR� ULSHWL]LRQL� SHU� RJQL� WHVL� H� FRQ�
SDUFHOOH� IRUPDWH�GD�GXH�SLDQWH��1HO� FRUVR�GHOOD� VSHULPHQWD]LRQH� VRQR�VWDWL� LPSLHJDWL��ROWUH�D�
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SURGRWWL� ILWRVDQLWDUL�GL� VLQWHVL� H�GL�RULJLQH�QDWXUDOH� UHJLVWUDWL� VXOOD�FXOWXUD��DQFKH�XQ�FRQFLPH�
IRJOLDUH� H� GXH� FRUURERUDQWL�� 7UD� L� SURGRWWL� GL� VLQWHVL� VRQR� VWDWL� VFHOWL� TXHOOL� �LPLGDFORSULG��
DFHWDPLSULG��GHOWDPHWULQD�H�VSLQHWRUDP��FKH�ULVXOWDYDQR�UHJLVWUDWL�VXOOD�FROWXUD�DQFKH�VH�VX�DOWUL�
LQVHWWL��/R�VWHVVR�FULWHULR�GL�VFHOWD�q�VWDWR�DGRWWDWR�SHU�L�SURGRWWL�GL�RULJLQH�QDWXUDOH��Beauveria 
bassiana�� ROLR� HVVHQ]LDOH� GL� DUDQFLR� GROFH�� DG� HVFOXVLRQH� GL� D]DGLUDFWLQD�� QRQ� UHJLVWUDWD� VX�
ROLYR��,QROWUH�VL�q�YROXWR�VDJJLDUH�LO�FDROLQR�H�OD�]HROLWH��FRUURERUDQWL��H�XQ�FRQFLPH�D�EDVH�GL�
UDPH� �0DQLVRO��� SURGRWWL� DQFKH� TXHVWL� XWLOL]]DWL� FRQ� DOWUH� ILQDOLWj� GDJOL� ROLYLFROWRUL�� /H�
FDUDWWHULVWLFKH�GHL�SURGRWWL�LPSLHJDWL�H�OH�GRVL�GLVWULEXLWH�VRQR�ULSRUWDWH�LQ�WDEHOOD����
,�WUDWWDPHQWL�VRQR�VWDWH�HVHJXLWL�PHGLDQWH�QHEXOL]]DWRUH�VSDOOHJJLDWR�PRGHOOR�6WLKO�65������

GLVWULEXHQGR�XQ�YROXPH�GL�DFTXD�GL������/�KD��DQQR�������R�����/�KD��DQQL������H��������$�
VHFRQGD� GHO� WLSR� GL� IRUPXODWR� LPSLHJDWR� VRQR� VWDWL� HVHJXLWL� XQD� R� GXH� DSSOLFD]LRQL� LQ�
FRUULVSRQGHQ]D�FRQ�LO�SLFFR�GL�RYLGHSRVL]LRQL�GHOO¶LQVHWWR��3HU�SRVL]LRQDUH�LQ�PRGR�FRUUHWWR�L�
WUDWWDPHQWL� VRQR� VWDWL� HVHJXLWL� LQ� VHL� D]LHQGH� UDSSUHVHQWDWLYH� GHO� WHUULWRULR� H� QHL� WUH� DQQL� GL�
VSHULPHQWD]LRQH�� GHL� ULOLHYL� VHWWLPDQDOL� VXOOH� JDOOH� SHU� PRQLWRUDUH� OR� VIDUIDOODPHQWR� GHO�
FHFLGRPLGH��
�

�

7DEHOOD����&DUDWWHULVWLFKH�H�GRVL�G¶LPSLHJR�GHL�IRUPXODWL�XWLOL]]DWL�QHOOD�VSHULPHQWD]LRQH�

6RVWDQ]D�DWWLYD� )RUPXODWR� )RUP�� &RQFHQ�V�D�
��R�J�/�

'RVH�
IRUPXODWR� $QQR�G¶LPSLHJR�

$FHWDPLSULG� (SLN�6/�� 6/� ��� ����/�KD� ����������
$]DGLUDFWLQD� 1HPD]DO�� &(� ��� ����/�K/� �����
B. bassiana $7&&������� 1DWXUDOLV� 2OLR� ������� ��/�KD� �����
'HOWDPHWULQD� 'HFLV�(YR� (:� ��� ���P/�K/� �����
,PLGDFORSULG� &RQILGRU��� 6/� ���� ���P/�K/� �����
2OLR�HVVHQ�OH�GL�DUDQFLR�GROFH� 3UHY�$P�3OXV� 6/� ��� ��/�KD� �����
3ROYHUH�GL�URFFLD��FDROLQR�� 6XUURXQG�� 3%� ��� ��NJ�K/� ���������������
3ROYHUH�GL�URFFLD��]HROLWH�� =HROLWH����� 3%� ��� ��NJ�KD� �����
5DPH� 0DQLVRO�� 3%� �� ��NJ�K/� ����������
6SLQHWRUDP� 'HOHJDWH� :*� ��� ����J�KD� ����������
�(SLN�6/�KD�RWWHQXWR�QHOO¶DSULOH�GHO������O¶HVWHQVLRQH�G¶LPSLHJR�VX�D. oleae����QRQ�UHJLVWUDWR�VX�ROLYR����
WXWWL� L� IRUPXODWL� D�EDVH�GL� LPLGDFORSULG� VRQR�VWDWL� UHYRFDWL� �DSULOH�������SHU� O¶LPSLHJR� LQ�SLHQR�FDPSR��
�FRUURERUDQWH�SRWHQ]LDWRUH�GHOOH�GLIHVH�GHOOH�SLDQWH�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�
��������SURGRWWR�FRPPHUFLDOL]]DWR�FRPH�FRQFLPH�IRJOLDUH��
�

�

,� ULOLHYL� SHU� YDOXWDUH� O¶HIILFDFLD� GHL� IRUPXODWL� XWLOL]]DWL� QHOOD� VSHULPHQWD]LRQH� VRQR� VWDWL�
HIIHWWXDWL�SUHOHYDQGR�FDVXDOPHQWH�QHOOD�SDUWH�EDVVD�GHOOD�FKLRPD����JLRYDQL�IRJOLH�SHU�SDUFHOOD�
SHU�YDOXWDUH��LQ�ODERUDWRULR��LO�QXPHUR�GL�JDOOH�SUHVHQWL�SHU�IRJOLD��,�GDWL�VRQR�VWDWL�VRWWRSRVWL�DG�
DQDOLVL�GHOOD�YDULDQ]D��$QRYD��H� OH�GLIIHUHQ]H� WUD� OH�PHGLH�FRQIURQWDWH�FRQ� LO� WHVW�GL�6WXGHQW�
1HZPDQ�.HXOV� SHU� S� �� ������ ,� GDWL� XWLOL]]DWL� SHU� O¶HODERUD]LRQH� KDQQR� VXELWR� XQD�
WUDVIRUPD]LRQH�ORJDULWPLFD��/¶HIILFDFLD�SHUFHQWXDOH�q�VWDWD�FDOFRODWD�XWLOL]]DQGR�OD�IRUPXOD�GL�
$EERWW���������

5,68/7$7,�
1HO������LO�PRQLWRUDJJLR�VYROWR��WDEHOOD�����LQ�VHL�D]LHQGH��KD�HYLGHQ]LDWR�DO�SULPR�ULOLHYR����

DSULOH�� XQ� LQL]LR� GL� VIDUIDOODPHQWR� GHJOL� DGXOWL��'RSR� XQD� VHWWLPDQD� ���� DSULOH��� LQ� XQD� VROD�
D]LHQGD�� VRQR� VWDWH� YLVWH� OH� SULPH� XRYD� GHSRVWH� VXOOH� JLRYDQL� IRJOLH�� ,O� ��� DSULOH� LQ� WXWWH� OH�
D]LHQGH� VRQR� VWDWH� ULOHYDWH� FRQVLVWHQWL� RYLGHSRVL]LRQL� FKH� SRL� VRQR� SURVHJXLWH�� LQ� PDQLHUD�
FDODQWH��SHU�DOWUH�GXH�VHWWLPDQH���
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,�GXH�WUDWWDPHQWL�SUHYLVWL�SHU�WXWWL�L�IRUPXODWL�D�FRQIURQWR�VRQR�VWDWL�HVHJXLWL�D�RYLGHSRVL]LRQH�
LQL]LDWD� ���� DSULOH�� H� GRSR� �� JLRUQL� GDO� SULPR� WUDWWDPHQWR�� ,� ULVXOWDWL� RWWHQXWL� �WDEHOOD� ���� D�
IURQWH�GL�XQ�DWWDFFR�GL�PRGHVWD�HQWLWj�VXO�WHVWLPRQH�QRQ�WUDWWDWR������JDOOH�IRJOLD��PRVWUDQR�FKH�
GXH�VROH�VRVWDQ]H�DWWLYH��LPLGDFORSULG�������GL�HIILFDFLD�H�GHOWDPHWULQD�������GL�HIILFDFLD��VL�
VRQR�GLIIHUHQ]LDWH�VWDWLVWLFDPHQWH�GDO�WHVWLPRQH��*OL�DOWUL�IRUPXODWL�LQ�SURYD�QRQ�KDQQR�IRUQLWR�
ULVXOWDWL�VRGGLVIDFHQWL�QRQ�GLIIHUHQ]LDQGRVL�VWDWLVWLFDPHQWH�GDO�WHVWLPRQH��3UREDELOPHQWH�L�GXH�
IRUPXODWL�GL�RULJLQH�PLQHUDOH��FDROLQR�H�]HROLWH���FKH�DJLVFRQR�SULQFLSDOPHQWH�FRPH�GHWHUUHQWL�
DOOH�RYLGHSRVL]LRQL��DYUHEEHUR�RWWHQXWR�PLJOLRUL�ULVXOWDWL�VH�DSSOLFDWL�SL��WHPSHVWLYDPHQWH��

�

7DEHOOD����3URYD�������ULOHYR�HIIHWWDWR�LQ�VHL�D]LHQGH�VLWXDWH�LQ�SURYLQFLD�GL�5LPLQL��VX�XQ�
FDPSLRQH�GL����JDOOH�SHU�RJQL�D]LHQGD��SHU�XQ�WRWDOH�GL�����JDOOH�SHU�ULOLHYR��

'DWD�
ULOLHYR�

1XPHUR�JDOOH�
FRQ�ODUYH�����

1XPHUR�JDOOH�
FRQ�SXSH�����

1��JDOOH�FRQ�IRUR�GL�
VIDUIDOODPHQWR����� 1RWH�

��DSULOH� �������������� ��������������� ������������� ���

���DSULOH� ���������� ����������� ����������
3ULPH�RYLGHSRVL]�QL�

��D]LHQGD��
���DSULOH� ���������� ���������� ����������� 2YLGHSRVL]LRQL����D]LHQGH��
���PDJJLR� ��������� ��������� ����������� ���
�������ULVSHWWR�DO�FDPSLRQH�WRWDOH�GL�JDOOH�

�
7DEHOOD����5LVXOWDWL�GHOOD�SURYD������

)RUPXODWR� 'RVH�
�KD�� 'DWD�WUDWWDPHQWR�

���OXJOLR�
�1��PHGLR�JDOOH�SHU�IRJOLD����

HIILFDFLD��
7HVWLPRQH�Q��W�� �� � ����D�����
6XUURXQG� ���NJ� ������������ ����D������������
=HROLWH� ��NJ� ������������ ����D�����
'HFLV�(YR� ����/� ������������ ����E��������
'HOHJDWH� ����J� ������������ ����D��������
&RQILGRU� �����/� ������������ ����E��������

���� D� OHWWHUH� GLIIHUHQWL� QHOOD� VWHVVD� FRORQQD� FRUULVSRQGH� XQD� GLIIHUHQ]D� VWDWLVWLFDPHQWH� �WHVW� GL� 6WXGHQW�
1HZPDQ�.HXOV��S����������������GL�HIILFDFLD�FDOFRODWD�VHFRQGR�OD�IRUPXOD�GL�$EERWW�
�
1HO������LO�PRQLWRUDJJLR��WDEHOOD����KD�HYLGHQ]LDWR�DO�SULPR�ULOLHYR�����DSULOH��XQ�LQL]LR�GL�

VIDUIDOODPHQWR� GHJOL� DGXOWL�� 1HO� WHU]R� ULOLHYR� ���� DSULOH�� LQ� WXWWH� OH� D]LHQGD�PRQLWRUDWH� VRQR�
VWDWH� RVVHUYDWH� OH� SULPH� XRYD� GHSRVWH�� /¶RYLGHSRVL]LRQH� q� SRL� SURVHJXLWD�� LQ� PDQLHUD�
FRQVLVWHQWH��SHU�DOWUH�GXH�VHWWLPDQH���
�

7DEHOOD����3URYD�GHO�������ULOLHYR�HIIHWWDWR�LQ�VHL�D]LHQGH�VLWXDWH�LQ�SURYLQFLD�GL�5LPLQL��VX�XQ�
FDPSLRQH�GL����JDOOH�SHU�RJQL�D]LHQGD��SHU�XQ�WRWDOH�GL�����JDOOH�SHU�ULOLHYR��

'DWD�
ULOLHYR�
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/¶XQLFR� WUDWWDPHQWL� SUHYLVWR� SHU� WXWWL� L� IRUPXODWL� D� FRQIURQWR� q� VWDWR� HVHJXLWR� DO� SLFFR�
GHOO¶RYLGHSRVL]LRQH�����DSULOH���'RSR�SRFR�PHQR�GL�XQ�PHVH�q�VWDWR�HVHJXLWR�LO�SULPR�ULOLHYR�
FKH� KD� HYLGHQ]LDQR� XQ� IRUWH� DWWDFFR� VXO� WHVWLPRQH�� FRQ� XQD� PHGLD� GL� ����� JDOOH� SHU� IRJOLD�
�WDEHOOD�����1HO�VHFRQGR�H�XOWLPR�ULOLHYR��HVHJXLWR�LO���JLXJQR��LO�QXPHUR�GL�JDOOH�SHU�IRJOLD�q�
VDOLWR� D� ������ /H� XQLFKH� WHVL� FKH� VL� VRQR� GLIIHUHQ]LDWH� GDO� WHVWLPRQH� VRQR� VWDWL� TXHOOH� FRQ�
DFHWDPLSULG���������GL�HIILFDFLD��H� LPLGDFORSULG��������GL�HIILFDFLD���*OL�DOWUL� IRUPXODWL�QRQ�
KDQQR� IRUQLWR� ULVXOWDWL� VRGGLVIDFHQWL� H� D� FDXVD�GHOOD� IRUWH� YDULDELOLWj� WUD� OH� ULSHWL]LRQL�� QRQ� VL�
VRQR�GLIIHUHQ]LDWL�VWDWLVWLFDPHQWH�GDO�WHVWLPRQH��7UD�TXHVWL�LO�PLJOLRU�ULVXOWDWR�q�VWDWR�RWWHQXWR�
GDO�FRQFLPH�D�EDVH�GL�UDPH��0DQLVRO��FRQ�������GL�HIILFDFLD���
�

7DEHOOD����5LVXOWDWL�GHOOD�SURYD��������
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6XUURXQG� ���NJ� ������ ����DE������������ �����D������������
(SLN�6/� ����/� ������ ����F�������� ����E��������
0DQLVRO� ���NJ� ������ ����E�������� ����D��������
'HOHJDWH� ����J� ������ ����DE�������� �����D��������
&RQILGRU� �����/� ������ ����F�������� ����E��������

���� D� OHWWHUH� GLIIHUHQWL� QHOOD� VWHVVD� FRORQQD� FRUULVSRQGH� XQD� GLIIHUHQ]D� VWDWLVWLFDPHQWH� �WHVW� GL� 6WXGHQW�
1HZPDQ�.HXOV��S���������������GL�HIILFDFLD�FDOFRODWD�VHFRQGR�OD�IRUPXOD�GL�$EERWW�

�

1HO������LO�PRQLWRUDJJLR��WDEHOOD����KD�HYLGHQ]LDWR�DO�SULPR�ULOLHYR�����PDU]R��O¶DVVHQ]D�GL�
JDOOH� FRQ� IRUL� GL� VIDUIDOODPHQWR�� VROR� QHO� VHFRQGR� ULOLHYR� ��� DSULOH�� VL� UHJLVWUD� XQ� LQL]LR� GL�
VIDUIDOODPHQWR�GHJOL�DGXOWL��,O����DSULOH�VRQR�ULOHYDWH�OH�SULPH�XRYD�GHSRVWH�LQ�XQD�VROD�D]LHQGD�
GL� TXHOOH�PRQLWRUDWH��1HO� TXDUWR� ULOLHYR� ���� DSULOH�� LQ� WXWWH� OH� D]LHQGD�PRQLWRUDWH� VRQR� VWDWH�
RVVHUYDWH�FRQVLVWHQWL�RYLGHSRVL]LRQH��1HOO¶XOWLPR� ULOLHYR� ���PDJJLR�� VL� UHJLVWUD�XQ�QHWWR� FDOR�
GHOOH�XRYD�GHSRVWH���
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7DEHOOD����3URYD�GHO�������ULOLHYR�HIIHWWDWR�LQ�VHL�D]LHQGH�VLWXDWH�LQ�SURYLQFLD�GL�5LPLQL��VX�XQ�
FDPSLRQH�GL����JDOOH�SHU�RJQL�D]LHQGD��SHU�XQ�WRWDOH�GL�����JDOOH�SHU�ULOLHYR��
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���DSULOH� ���������� ����������� ���������� ,QL]LR�RYLGHSRVL]LRQL�
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���DSULOH� ���������� ����������� ���������� 2YLGHSRVL]LRQL�
��PDJJLR� ��������� ���������� ����������� &DOR�GHOOH�RYLGHSRVL]LRQL�
�������ULVSHWWR�DO�FDPSLRQH�WRWDOH�GL�JDOOH�
�

$OOD� OXFH�GHOOH�HVSHULHQ]H�PDWXUDWH��QHO������VL� q�FHUFDWR�GL� LPSLHJDUH� L�SURGRWWL� LQ�SURYD�
FRQ� XQ� SL�� FRUUHWWR� SRVL]LRQDPHQWR�� 3HU� TXDQWR� ULJXDUGD� L� SURGRWWL� ELRORJLFL� R� GL� RULJLQH�
PLQHUDOH� LO� SURWRFROOR� VSHULPHQWDOH� SUHYHGHYD� GXH� WUDWWDPHQWL� GLVWDQ]LDWL� GL� ��� JLRUQL� XQR�
GDOO¶DOWUR��������DSULOH���GL�FXL�LO�SULPR�DSSOLFDWR�SRFR�SULPD�GHOO¶LQL]LR�GHOO¶RYLGHSRVL]LRQH��
/¶XQLFR�IRUPXODWR�GL�VLQWHVL� LQ�SURYD��DFHWDPLSULG��q�VWDWR�DSSOLFDWR�FRQ�XQ�VROR�WUDWWDPHQWR�
����DSULOH��SRVL]LRQDWR�DG�LQL]LR�RYLGHSRVL]LRQH��$QFKH�VX�TXHVWD�SURYD�VRQR�VWDWL�HVHJXLWL��SHU�
YDOXWDUH�O¶DWWLYLWj�GHL�SURGRWWL��GXH�FDPSLRQDPHQWL�GRSR�ROWUH�XQ�PHVH����JLXJQR��R�GXH�PHVL�
��� OXJOLR�� GDOO¶XOWLPR� WUDWWDPHQWR�� ,O� SULPR� ULOLHYR�KD� HYLGHQ]LDQR� DQFKH� LQ�TXHVWD�SURYD�XQ�
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IRUWH� DWWDFFR� VXO� WHVWLPRQH� FRQ� LQ� PHGLD� ����� JDOOH� SHU� IRJOLD�� 7XWWL� L� IRUPXODWL� VL� VRQR�
GLIIHUHQ]LDWL�VWDWLVWLFDPHQWH�GDOOD�WHVL�QRQ�WUDWWDWD�H�WUD�ORUR��WDEHOOD�����$QFKH�LQ�TXHVWR�FDVR�
DFHWDPLSULG� KD� IRUQLWR� LO�PLJOLRU� ULVXOWDWR� ��������GL� HIILFDFLD��� ULVXOWDWL� VWDWLVWLFDPHQWH� QRQ�
GLYHUVL� VRQR� VWDWL� RWWHQXWL� DQFKH� GD� 0DQLVRO� ������� GL� HIILFDFLD��� 6XUURXQG� ������� GL�
HIILFDFLD�� H�1DWXUDOLV� �������GL� HIILFDFLD��� /LYHOOL� GL� HIILFDFLD� VWDWLVWLFDPHQWH� LQIHULRUH� VRQR�
VWDWL�HYLGHQ]LDWL�GD�1HHPD]DO��������GL�HIILFDFLD��H�GD�3UHY�$P�3OXV��������GL�HIILFDFLD���1HO�
VHFRQGR�H�XOWLPR� ULOLHYR� HVHJXLWR� O¶��JLXJQR�� QHO� WHVWLPRQH�� LO� QXPHUR�GL� JDOOH� SHU� IRJOLD�� q�
GLPLQXLWR� �������PHQWUH� QHOOH� WHVL� WUDWWDWH�� DG� HFFH]LRQH� GHOOD� WHVL� FRQ� (SLN� 6/�� LO� GDWR� GHO�
QXPHUR�GL�JDOOH�SHU�IRJOLD�q�ULPDVWR�VRVWDQ]LDOPHQWH�LQYDULDWR��&RQVHJXH�FKH�O¶HIILFDFLD�PHGLD�
VL�q�DEEDVVDWD�SHU�TXDVL�WXWWL�L�IRUPXODWL�GL�DOFXQL�SXQWL�SHUFHQWXDOL��
�
7DEHOOD�����5LVXOWDWL�GHOOD�SURYD��������
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����D�OHWWHUH�GLIIHUHQWL�QHOOD�VWHVVD�FRORQQD�FRUULVSRQGH�XQD�GLIIHUHQ]D�VWDWLVWLFDPHQWH��WHVW�GL�6WXGHQW�
1HZPDQ�.HXOV��S����������������GL�HIILFDFLD�FDOFRODWD�VHFRQGR�OD�IRUPXOD�GL�$EERWW�
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',6&866,21(���
/D�VSHULPHQWD]LRQH�FRQGRWWD�QHO�WULHQQLR�������������KD�SHUPHVVR�GL�YDOXWDUH�O¶HIILFDFLD�GL�

GLYHUVL� IRUPXODWL� QHOOD� ORWWD� DOOD� FHFLGRPLD� GHOOH� IRJOLH� GL� ROLYR� H� LO� ORUR� FRUUHWWR�
SRVL]LRQDPHQWR��7UD�L�SURGRWWL�VDJJLDWL�q�VWDWD�HYLGHQ]LDWD�OD�EXRQD�HIILFDFLD�GHL�QHRQLFRWLQRLGL�
LPSLHJDWL� �DFHWDPLSULG�H� LPLGDFORSULG���FRQ�HIILFDFLD�YDULDELOH�GDO�����DOO¶����� LQ� IXQ]LRQH�
GHO�QXPHUR�GHOOH�DSSOLFD]LRQL�H�GHO�ORUR�SRVL]LRQDPHQWR��/D�GHOWDPHWULQD��QHOO¶XQLFD�SURYD�LQ�
FXL�q�VWDWD� LQVHULWD� ��������KD�HYLGHQ]LDWR�XQ�HIILFDFLD� ������OHJJHUPHQWH� LQIHULRUH� �PD�VROR�
QXPHULFDPHQWH�� D� TXHOOD� GHOO¶LPLGDFORSULG� ������� 6SLQHWRUDP�� DO� GRVDJJLR� LPSLHJDWR� �����
J�KD�GL�I�F����VL�q�GLPRVWUDWR�SRFR�HIILFDFH��&RQ�GXH�DSSOLFD]LRQL�GL�FXL�OD�SULPD�SRVL]LRQDWD��D�
LQL]LR�YROR�H�OD�VHFRQGD�GRSR�FLUFD����JLRUQL��DQFKH�L�IRUPXODWL�ELRORJLFL�R�GL�RULJLQH�PLQHUDOH�
KDQQR�FRQWHQXWR�LQ�PDQLHUD�VWDWLVWLFDPHQWH�VLJQLILFDWLYD��L�GDQQL�GHO�FHFLGRPLGH��FRQ�HIILFDFLD�
YDULDELOH�LQ�IXQ]LRQH�GHO�SURGRWWR�LPSLHJDWR�H�GHOO¶HSRFD�G¶DSSOLFD]LRQH��,�SURGRWWL�ILWRVDQLWDUL�
ELRORJLFL�UHJLVWUDWL�VXOO¶ROLYR��ROLR�HVVHQ]LDOH�G¶DUDQFLR�H�Beauveria bassiana���H�D]DGLUDFWLQD�
LPSLHJDWL�HVFOXVLYDPHQWH�QHOOD�SURYD�GHO������KDQQR�PRVWUDWR�DQDORJD�HIILFDFLD��FRPSUHVD�WUD�
LO� ���� H� LO� ������ FRQ� GLIIHUHQ]H� HVFOXVLYDPHQWH� D� OLYHOOR� QXPHULFR� H� QRQ� VLJQLILFDWLYH�� ,O�
FRQFLPH� UDPHLFR� �0DQLVRO�� H� LO� FDROLQR� �6XUURXQG�� KDQQR� IRUQLWR� ULVXOWDWL� PLJOLRUL�
�ULVSHWWLYDPHQWH� ���� H� ���� GL� HIILFDFLD��� GLIIHUHQ]LDQGRVL� VWDWLVWLFDPHQWH� R� VROR�
QXPHULFDPHQWH�GDOOH�DOWUH�WHVL�FRQ�IRUPXODWL�ELRORJLFL���
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/H�DWWLYLWj�VSHULPHQWDOL��PRQLWRUDJJLR�H�SURYH�GL�FDPSR��VYROWH�QHOOH�DQQDWH���������������

KDQQR� SHUPHVVR� GL� LQGLYLGXDUH� DOFXQH� YDOLGH� VROX]LRQL� SHU� FRQWHQHUH� L� GDQQL� FDXVDWL� GD�D. 
oleae� DSSOLFDELOL� VLD� QHOOH� D]LHQGH� LQ� SURGX]LRQH� LQWHJUDWD� FKH� LQ� TXHOOH� D� FRQGX]LRQH�
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