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%,22WZLQ�� /� q� XQ� QXRYR� GLIIXVRUH� GL� IHURPRQH� SHU� OD� FRQIXVLRQH� GL� Lobesia botrana��
FRVWLWXLWR� GD� ELRSROLPHUL� SURYHQLHQWL� GD� IRQWL� QDWXUDOL� ELRGHJUDGDELOL�� 1HOOH� FLQTXH� SURYH�
HIIHWWXDWH� VX� YLWH� GD� YLQR� VX� GXH� DQQL� �����±������ H� LQ� GLYHUVL� DUHDOL� LWDOLDQL�� VL� q� YROXWR�
YHULILFDUH�VH�O¶HIILFDFLD�GHO�QXRYR�GLIIXVRUH�QHO�ULGXUUH�OH�LQIHVWD]LRQL�GL�L. botrana��ULVSHWWR�D�
XQ�WHVWLPRQH�QRQ�WUDWWDWR��IRVVH�FRPSDUDELOH�D�TXHOOD�GHO�SURGRWWR�GL�ULIHULPHQWR�,VRQHW��/�77��
FRVWLWXLWR�GD�SROLPHUL�SODVWLFL�QRQ�ELRGHJUDGDELOL�� ,Q� WXWWH� OH�SURYH��HQWUDPEL� L�GLIIXVRUL� VRQR�
VWDWL�DSSOLFDWL�DO�GRVDJJLR�GL�����GLIIXVRUL�KD��1HO�WHVWLPRQH�QRQ�WUDWWDWR�OD�SHUFHQWXDOH�PHGLD�
FRPSOHVVLYD� GL� LQILRUHVFHQ]H� LQIHVWDWH� GD� L. botrana� HUD� GHOO¶����� LQ� SULPD� JHQHUD]LRQH�� H�
TXHOOD� GL� JUDSSROL� LQIHVWDWL� ������ LQ� VHFRQGD� JHQHUD]LRQH� H� ������ DOOD� UDFFROWD�� /LYHOOL� GL�
LQIHVWD]LRQH�VLJQLILFDWLYDPHQWH�LQIHULRUL�H�VWDWLVWLFDPHQWH�FRPSDUDELOL�VRQR�VWDWL�UHJLVWUDWL�QHOOH�
SDUFHOOH�WUDWWDWH�FRQ�LO�QXRYR�GLIIXVRUH��PHGLD�FRPSOHVVLYD��ULVSHWWLYDPHQWH����������H�������H�
LQ�TXHOOH�WUDWWDWH�FRQ�LO�SURGRWWR�GL�ULIHULPHQWR��PHGLD�FRPSOHVVLYD��ULVSHWWLYDPHQWH����������H�
������� ,O� QXRYR� GLIIXVRUH� SXz� HVVHUH� FRQVLGHUDWR� XQR� VWUXPHQWR� YDOLGR� SHU� XQD� JHVWLRQH�
VRVWHQLELOH� GHO� YLJQHWR�� LQ� TXDQWR�� ROWUH� DG� HVVHUH� HIILFDFH�� FRQVHQWH� GL� ULGXUUH�
VLJQLILFDWLYDPHQWH�L�ULILXWL�LQ�SODVWLFD�GD�VPDOWLUH��
3DUROH�FKLDYH��IHURPRQL�VHVVXDOL��SODVWLFKH�ELRGHJUDGDELOL��YLWH��%,22WZLQ�
�
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0$7,1*�',65837,21�,1�7+(�&21752/�2)�LOBESIA BOTRANA�
%,22WZLQ��/�LV�D�QHZ�GLVSHQVHU�RI�SKHURPRQH�IRU�WKH�PDWLQJ�GLVUXSWLRQ�RI�Lobesia botrana��
FRQVLVWLQJ�RI�ELRSRO\PHUV�RI� QDWXUDO� DQG�ELRGHJUDGDEOH�RULJLQ��7KH� ILYH� WULDOV� FRQGXFWHG�RQ�
ZLQH� JUDSH� RYHU� WZR� \HDUV� ������������ LQ� GLIIHUHQW� ,WDOLDQ� DUHDV� �QRUWKHUQ�� FHQWUDO� DQG�
VRXWKHUQ�,WDO\��DLPHG�DW�HYDOXDWLQJ�LI�WKH�HIILFDF\�RI�WKH�QHZ�GLVSHQVHU�LQ�UHGXFLQJ�L. botrana 
LQIHVWDWLRQV� LQ� FRPSDULVRQ� WR� DQ� XQWUHDWHG� FRQWURO� ZDV� FRPSDUDEOH� WR� WKDW� RI� WKH� UHIHUHQFH�
SURGXFW�,VRQHW��/�77��FRQVLVWLQJ�RI�QRQ�ELRGHJUDGDEOH�SODVWLF�SRO\PHUV��,Q�DOO�WKH�WULDOV��ERWK�
GLVSHQVHUV�ZHUH� DSSOLHG� DW� D� UDWH� RI� ���� GLVSHQVHUV�KD�� ,Q� WKH� XQWUHDWHG� FRQWURO�� WKH� RYHUDOO�
PHDQ�SHUFHQWDJH�RI�IORZHU�FOXVWHUV�LQIHVWHG�E\�L. botrana DPRXQWHG�WR������DW�WKH�HQG�RI�WKH�
ILUVW�JHQHUDWLRQ��DQG�WKDW�RI�LQIHVWHG�EXQFKHV�WR�������DW�WKH�HQG�RI�WKH�VHFRQG�JHQHUDWLRQ�DQG�
WR� ������ DW� KDUYHVW�� 6LJQLILFDQWO\� ORZHU� DQG� VWDWLVWLFDOO\� FRPSDUDEOH� LQIHVWDWLRQ� OHYHOV�ZHUH�
REVHUYHG�LQ�WKH�SORWV�WUHDWHG�ZLWK�WKH�QHZ�GLVSHQVHU� �RYHUDOO�PHDQ��UHVSHFWLYHO\����������DQG�
������DQG�LQ�WKRVH�WUHDWHG�ZLWK�WKH�UHIHUHQFH�SURGXFW��RYHUDOO�PHDQ��UHVSHFWLYHO\����������DQG�
�������7KH�QHZ�GLVSHQVHU�FDQ�EH�FRQVLGHUHG�D�YDOXDEOH�WRRO�IRU�D�VXVWDLQDEOH�PDQDJHPHQW�RI�
YLQH\DUGV��VLQFH�LW�LV�HIIHFWLYH�DQG�LW�SHUPLWV�UHGXFWLRQ�RI�SODVWLF�ZDVWHV�SURGXFHG�LQ�JUDSHYLQH�
FXOWLYDWLRQ��
.H\ZRUGV��VH[XDO�SKHURPRQHV��ELRGHJUDGDEOH�SODVWLFV��JUDSHYLQH��%,22WZLQ�
�
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/D� WHFQLFD� GHOOD� FRQIXVLRQH� VHVVXDOH� q� LPSLHJDWD� RUPDL� GD� GHFHQQL� LQ� IUXWWLFROWXUD� H� LQ�
YLWLFROWXUD� DWWUDYHUVR� O
XWLOL]]R� GL� YDULH� WLSRORJLH� GL� GLIIXVRUL� GL� PDWHULDOH� SODVWLFR� FKH��
ULODVFLDQGR�QHOO
DPELHQWH� O
DQDORJR�VLQWHWLFR�GHO� IHURPRQH� VSHFLILFR�GHOO¶LQVHWWR�EHUVDJOLR��QH�
FRPSURPHWWRQR� OD� FDSDFLWj� UHFHWWLYD� GHL� PDVFKL�� ULGXFHQGRQH� H�R� ULWDUGDQGRQH� JOL�
DFFRSSLDPHQWL��&DUGp�H�0LQNV��������6XFNOLQJ��������0LOOHU�HW�DO.���������3HU�TXDQWR�ULJXDUGD�
L� SULQFLSDOL� ILWRIDJL� GHOOD� YLWH�� OD� FRQIXVLRQH� VHVVXDOH� VL� q� DQGDWD� DIIHUPDQGR�� QHJOL� XOWLPL�
GHFHQQL�� FRPH� XQD� WHFQLFD� DIILGDELOH� HG� HIILFDFH� QHL� FRQIURQWL� GHOOD� WLJQROHWWD� GHOOD� YLWH��
Lobesia botrana� �'HQLV� H� 6FKLIIHUP�OOHU�� �,RULDWWL� HW� DO��� ������ ������ &RRSHU� HW� DO��� �������
1HOOD� 8QLRQH� (XURSHD� VL� VWLPD� FKH� FLUFD� �������� HWWDUL� GL� YLJQHWL� VLDQR� WUDWWDWL� FRQ� OD�
FRQIXVLRQH�VHVVXDOH�QHL�FRQIURQWL�GHOOD�L. botrana��GL�FXL��������HWWDUL�LQ�)UDQFLD���������HWWDUL�
LQ�6SDJQD���������HWWDUL�LQ�*HUPDQLD�H��������HWWDUL�LQ�,WDOLD��%HQHOOL�HW�DO����������
$OFXQL� DVSHWWL� FULWLFL� GHOOD� FRQIXVLRQH� VHVVXDOH� ULJXDUGDQR�� ROWUH� DOO
RWWLPL]]D]LRQH� GHOOH�

SUHVWD]LRQL� GHJOL� HURJDWRUL� H� DOOD� ORUR� VRVWHQLELOLWj� HFRQRPLFD� FROOHJDWD� DL� WHPSL� GL�
DSSOLFD]LRQH�LQ�FDPSR��DQFKH�OD�QHFHVVLWj�GL�VPDOWLUH�OH�SODVWLFKH�D�ILQH�VWDJLRQH��/R�VYLOXSSR�
GL� HURJDWRUL� GL� IHURPRQL� ELRGHJUDGDELOL� FRQVHQWH� GL� ULGXUUH� L� FRVWL� RSHUDWLYL� LQ� FDPSR�
�ULGXFHQGR�R� HOLPLQDQGR� L� WHPSL�QHFHVVDUL� DOOD� ULPR]LRQH� H� DOOR� VPDOWLPHQWR�GHJOL� HURJDWRUL�
VWHVVL�D�ILQH�VWDJLRQH���QRQFKp�O¶LQTXLQDPHQWR�DPELHQWDOH��*XHUULQL�HW�DO����������,�GLIIXVRUL�GL�
IHURPRQH� %,22WZLQ�� /�� RJJHWWR� GHOOH� VSHULPHQWD]LRQL�� D� GLIIHUHQ]D� GHL� GLIIXVRUL� GL�
ULIHULPHQWR�,VRQHW��/�77��FRVWLWXLWL�GD�SROLPHUL�SODVWLFL��VRQR�FRVWLWXLWL�GD�ELRSROLPHUL�GD�IRQWL�
QDWXUDOL� ELRGHJUDGDELOL�� (QWUDPEL� YHQJRQR� SURGRWWL� GDOOD� GLWWD� 6KLQ�(WVX� &KHPLFDO� &R� /WG�
�*LDSSRQH�� H� GLVWULEXLWL� LQ� ,WDOLD� GD� &%&� (XURSH� �*UDVVREELR�� %HUJDPR��� ,� GLIIXVRUL� VRQR�
FRPSRVWL� GD� GXH� PLFURFDSLOODUL� SDUDOOHOL� FRQWHQHQWL� LO� FRPSRQHQWH� SULQFLSDOH� GHO� IHURPRQH�
VHVVXDOH� GL� L. botrana�� ��(��=������GRGHFDGLHQ���\O� DFHWDWR�� ,� IDWWRUL� FKH� UHJRODQR�
O¶HURJD]LRQH�GL�IHURPRQH�VRQR�GL�QDWXUD�ILVLFR�FKLPLFD��/¶HURJD]LRQH�YDULD�LQ�IXQ]LRQH�GHOOR�
VSHVVRUH�GHOOH�SDUHWL�GHL�FDSLOODUL��GHOOH�WHPSHUDWXUH�PHGLH�H�GHL�PRYLPHQWL�GL�DULD��PD�q�DQFKH�
OHJDWD�DOOH�FDUDWWHULVWLFKH�LQWULQVHFKH�GHO�SROLPHUR�XWLOL]]DWR��
/H�VSHULPHQWD]LRQL�ULSRUWDWH�QHO�SUHVHQWH�ODYRUR�DYHYDQR�OR�VFRSR�GL�YHULILFDUH�VH�O¶HIILFDFLD�

GHO�GLIIXVRUH�ELRGHJUDGDELOH�%,22WZLQ��/�LQ�FDPSR��QHO�ULGXUUH�OH�LQIHVWD]LRQL�GL�L. botrana 
VX� YLWH�� IRVVH� FRPSDUDELOH� D� TXHOOD� GHO� SURGRWWR� GL� ULIHULPHQWR� ,VRQHW�� /� 77�� FRVWLWXLWR� GD�
SROLPHUL�SODVWLFL�QRQ�ELRGHJUDGDELOL��
�

0$7(5,$/,�(�0(72',�
/H� VSHULPHQWD]LRQL� VRQR� VWDWH� FRQGRWWH� QHO� ELHQQLR� ���������� LQ� WUH� GLYHUVH� ORFDOLWj�

UDSSUHVHQWDWLYH� GHOOD� FROWLYD]LRQH� GHOOD� YLWH� GHOO¶,WDOLD� VHWWHQWULRQDOH�� FHQWUDOH� H�PHULGLRQDOH��
8QD�SURYD�q�VWDWD�FRQGRWWD�LQ�6LFLOLD�D�0DULQD�GL�$FDWH��5*��QHO�������GXH�SURYH�VRQR�VWDWH�
FRQGRWWH� LQ� (PLOLD�5RPDJQD� QHOOD� ]RQD� GL� 5DYHQQD� QHO� ������ H� DOWUHWWDQWH� LQ� 7RVFDQD�� QHO�
FRPXQH�GL�&DVWLJOLRQH�GHOOD�3HVFDLD��*5���XQD�QHO������H�XQD�QHO�������/H�FDUDWWHULVWLFKH�GHL�
YLJQHWL� RJJHWWR� GHOOD� VSHULPHQWD]LRQH� VRQR� ULDVVXQWH� QHOOD� WDEHOOD� ��� PHQWUH� OD� GHVFUL]LRQH�
GHOOH�WHVL�D�FRQIURQWR�H�GHOOH�VXSHUILFL�WUDWWDWH�QHOOH�GLYHUVH�SURYH�q�ULSRUWDWD�QHOOD�WDEHOOD����,Q�
WXWWH� OH� SURYH� HQWUDPEL� L� SURGRWWL� VRQR� VWDWL� DSSOLFDWL� QHOO¶XOWLPD� GHFDGH� GL� PDU]R�� SULPD�
GHOO¶LQL]LR�GHO�YROR�GHOOD�JHQHUD]LRQH�VYHUQDQWH�GL�L. botrana�DG�XQD�GRVH�GL�����GLIIXVRUL�KD��
3RLFKp�OD�GLYLVLRQH�LQ�EORFFKL�UDQGRPL]]DWL�QRQ�VL�SXz�DSSOLFDUH�QHO�FDVR�GL�SDUFHOOH�GL�DPSLH�
GLPHQVLRQL� FRPH� TXHOOH� QHFHVVDULH� SHU� JOL� VWXGL� VXOOD� FRQIXVLRQH� VHVVXDOH� �(332�� �������
FLDVFXQD�SDUFHOOD�q�VWDWD�VXGGLYLVD�LQ����VRWWR�SDUFHOOH��VXIILFLHQWHPHQWH�HVWHVH�SHU�FRQVHQWLUH�
LO�FRQWUROOR�GHL�GDQQL�VX�DOPHQR�����LQILRUHVFHQ]H�LQ�SULPD�JHQHUD]LRQH�H�DOWUHWWDQWL�JUDSSROL�
LQ� VHFRQGD� JHQHUD]LRQH� H� DOOD� UDFFROWD�� /¶HQWLWj� GHO� GDQQR� q� VWDWD� YDOXWDWD� FDOFRODQGR� OD�
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SHUFHQWXDOH� GL� LQILRUHVFHQ]H� DWWDFFDWH� GD� L. botrana� LQ� SULPD� JHQHUD]LRQH� QRQFKp� OD�
SHUFHQWXDOH�GL�JUDSSROL�LQIHVWDWL�LQ�VHFRQGD�JHQHUD]LRQH�H�DOOD�UDFFROWD�DOO
LQWHUQR�GL�FLDVFXQD�
VRWWR�SDUFHOOD�� ,Q� WXWWH� OH� SURYH� q� VWDWR� LQROWUH� PRQLWRUDWR� LO� YROR� GL� L. botrana� PHGLDQWH�
WUDSSROH� GL� PRQLWRUDJJLR� %'7� �%LRJDUG� 'HOWD� 7UDS��� LQQHVFDWH� FRQ� HURJDWRUL� GL� IHURPRQH�
VSHFLH�VSHFLILFR� VWDQGDUG� H� LQVWDOODWH� DO� FHQWUR� GL� FLDVFXQD� SDUFHOOD� LQ� SURYD� DO� PRPHQWR�
GHOO¶DSSOLFD]LRQH�GHL�GLIIXVRUL��/H�WUDSSROH�VRQR�SRL�VWDWH�FRQWUROODWH�D�FDGHQ]D�VHWWLPDQDOH�SHU�
FRQWDUH�LO�QXPHUR�GL�FDWWXUH�SHU�WUDSSROD���
3HU� YDOXWDUH� O¶HIIHWWR� GHOOD� WHVL� �WHVWLPRQH� QRQ� WUDWWDWR�� %,22WZLQ/� H� ,VRQHW� /� 77�� H�

GHOO¶DQQR� ������ H� ������ H� OH� SRVVLELOL� LQWHUD]LRQL� WUD� WHVL� H� DQQR�� VXOOD� SHUFHQWXDOH� GL�
LQILRUHVFHQ]H�LQIHVWDWH�LQ�SULPD�JHQHUD]LRQH�H�VXOOD�SHUFHQWXDOH�GL�JUDSSROL�LQIHVWDWL�LQ�VHFRQGD�
JHQHUD]LRQH� H� DOOD� UDFFROWD�� q� VWDWD� HVHJXLWD� XQ¶DQDOLVL� GHOOD� YDULDQ]D� �$QRYD�� D� GXH� YLH��
FRQVLGHUDQGR�OH�VLQJROH�SURYH�FRPH�UHSOLFKH�H�L�GDWL�UHJLVWUDWL�QHOOH�VRWWR�SDUFHOOH�FRPH�VRWWR�
FDPSLRQL��3HU�IDUH�L�FRQIURQWL�D�FRSSLH�WUD�OH�PHGLH�GHOOH�WHVL�D�FRQIURQWR� q�VWDWR�XWLOL]]DWR�LO�
WHVW�GL�7XNH\��3���������
�

�7DEHOOD����&DUDWWHULVWLFKH�GHL�YLJQHWL�RJJHWWR�GHOOD�VSHULPHQWD]LRQH��

3URYD� /RFDOLWj��DQQR�GL�SURYD� &XOWLYDU� )RUPD�GL�
DOOHYDPHQWR�

6HVWR�GL�
LPSLDQWR�
�P��

(Wj�
LPSLDQWR�
�DQQL��

�� 0DULQD�GL�$FDWH��5*��������� *ULOOR� &RUGRQH�VSHU�� ����[����� ���
�� &DVWLJOLRQH�GHOOD�3���*5�������� &DEHUQHW�6DXY�� &RUGRQH�VSHU�� ����[����� ���
�� &DVWLJOLRQH�GHOOD�3���*5�������� &DEHUQHW�6DXY�� &RUGRQH�VSHU�� ����[����� ���
�� 5DYHQQD��5$�������� 7UHEELDQR� &DVDUVD� ����[����� ���
�� &DPSLDQR��5$�������� 3LJQROHWWR� &DVDUVD� ����[������ ���

�
7DEHOOD����7HVL�D�FRQIURQWR�H�VXSHUILFLH�WUDWWDWD�FRQ�OH�WHVL�D�FRQIURQWR�QHOOH�VLQJROH�SURYH�

7HVL� &RQWHQXWR�
VRVWDQ]D�DWWLYD�

1��
XQLWj�KD�

'RVH�V�D��
�J�KD��SHU�
VWDJLRQH�

6XS��WHVL��KD��SHU�SURYD��

�� �� �� �� ��

�� 7HVWLPRQH�Q�W�� �� �� �� ���� ���� ���� �� ��

�� %,22WZLQ�/� �������S�S��(�=������
GRGHFDGLHQ\O�DFHWDWR� ���� ���J� ���� ���� ���� ���� ����

�� ,VRQHW�/�77� ������S�S��(�=������
GRGHFDGLHQ\O�DFHWDWR� ���� ���J� ���� ���� ���� ���� ��

� 
RISULTATI 

Per quanto riguarda le catture nelle trappole di monitoraggio, in generale si è notata una 
riduzione notevole delle catture in entrambe le tesi trattate, rispetto al testimone non trattato. 
Nella prova 1 si è osservato un completo abbattimento delle catture degli adulti di L. botrana a 
confronto con il testimone non trattato, sia nell’appezzamento trattato con il diffusore 
biodegradabile che in quello trattato con il prodotto di riferimento, mentre nel testimone non 
trattato il numero totale di catture/trappola ammontava a 248 (figura 1). Nelle prove 2 e 3, le 
catture nelle trappole di monitoraggio sono state generalmente basse in tutte le tesi oggetto di 
sperimentazione: nel 2018 nella parcella del testimone non trattato sono stati catturati un totale 
di 42 maschi di L. botrana, mentre solo 3 catture sono state registrate nella parcella trattata 
con il diffusore biodegradabile BIOOtwin L e soltanto 1 maschio è stato catturato nella 
parcella trattata con il prodotto di riferimento (figura 2); nel 2019 le catture sono state  
trascurabili durante l’intero periodo di studio in tutte le tesi a confronto (numero totale di 
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FDWWXUH�WUDSSROD����QHO� WHVWLPRQH�QRQ�WUDWWDWR����QHOOD�SDUFHOOD�%,22WZLQ�/�H���QHOOD�SDUFHOOD�
,VRQHW�/�77����
�
)LJXUD����$QGDPHQWR�GHO�YROR�GL�L. botrana�QHOOD�SURYD���GL�0DULQD�GL�$FDWH��5*��QHO������

�
�

)LJXUD����$QGDPHQWR�GHO�YROR�GL�L. botrana�QHOOD�SURYD���GL�&DVWLJOLRQH�GHOOD�3HVFDLD��*5��
QHO�������

�
�
1HOOD� SURYD� �� OH� FDWWXUH� GL� L. botrana� VRQR� VWDWH� EDVVH� LQ� WXWWH� OH� WHVL� RJJHWWR� GL�

VSHULPHQWD]LRQH�VRSUDWWXWWR�GXUDQWH�LO�VHFRQGR�H�LO�WHU]R�YROR��ILJXUD�����&LRQRQRVWDQWH��DQFKH�
LQ�TXHVWD�SURYD�LO�QXPHUR�WRWDOH�GL�LQGLYLGXL�FDWWXUDWL�SHU�WUDSSROD�HUD�SL��HOHYDWR�QHO�WHVWLPRQH�
QRQ� WUDWWDWR�FKH�QHOOH� WHVL� WUDWWDWH� �Q�� WRWDOH�GL�PDVFKL�FDWWXUDWL�����QHO� WHVWLPRQH�QRQ� WUDWWDWR�
FRQWUR� �� QHOOD� WHVL� %,22WZLQ� /� H� �� QHOOD� WHVL� ,VRQHW� /� 77��� 6L� GLVWLQJXRQR� LQYHFH� SL��
QHWWDPHQWH�L� WUH�YROL�GHOO¶LQVHWWR�EHUVDJOLR�QHOOD�SDUFHOOD�QRQ�WUDWWDWD�QHOOD�SURYD����ILJXUD�����
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FRQ�XQ�WRWDOH�GL�����PDVFKL�FDWWXUDWL�QHOOD�WUDSSROD�GL�PRQLWRUDJJLR��(QWUDPEH�OH�WHVL�WUDWWDWH�
KDQQR�LQYHFH�SRUWDWR�DG�XQ�D]]HUDPHQWR�TXDVL�FRPSOHWR�GHOOH�FDWWXUH��ILJXUD�����
�

)LJXUD����$QGDPHQWR�GHO�YROR�GL�L. botrana�QHOOD�SURYD���GL�5DYHQQD�QHO������

�
�
)LJXUD����$QGDPHQWR�GHO�YROR�GL�L. botrana�QHOOD�SURYD���GL�&DPSLDQR��5$��QHO������

�
�
3HU�TXDQWR�ULJXDUGD�O¶LQIHVWD]LRQH�� OH�SHUFHQWXDOL�GL�LQILRUHVFHQ]H�R�JUDSSROL�LQIHVWDWL�GD�L. 

botrana�QHOOH�VLQJROH�SURYH�H�OD�PHGLD�GHOOH�FLQTXH�SURYH�� LQ�SULPD�H�VHFRQGD�JHQHUD]LRQH�H�
DOOD� UDFFROWD��VRQR�ULDVVXQWH�� ULVSHWWLYDPHQWH��QHOOH� WDEHOOH������H����*Lj�DOOD� ILQH�GHOOD�SULPD�
JHQHUD]LRQH�VRQR�HPHUVH�GLIIHUHQ]H�VWDWLVWLFDPHQWH�VLJQLILFDWLYH�WUD�OH�WHVL��SHU�OD�SHUFHQWXDOH�
GL�LQILRUHVFHQ]H�LQIHVWDWH��J�O� ���) �������3���������7DOH�GLIIHUHQ]D�q�VWDWD�VXFFHVVLYDPHQWH�
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FRQIHUPDWD� DQFKH� QHOOD� JHQHUD]LRQH� VXFFHVVLYD� �J�O� ��� ) ������� 3�������� H� DOOD� UDFFROWD�
�J�O� ���) �������3���������,O�FRQIURQWR�D�FRSSLH�KD�HYLGHQ]LDWR�FKH�LO�OLYHOOR�GL�LQIHVWD]LRQH�
HUD�VLJQLILFDWLYDPHQWH�SL��HOHYDWR�QHO�WHVWLPRQH�QRQ�WUDWWDWR�FKH�QHOOH�WHVL�WUDWWDWH��VLD�LQ�SULPD�
FKH�LQ�VHFRQGD�JHQHUD]LRQH�H�DOOD�UDFFROWD��WHVW�GL�7XNH\��3�������SHU�WXWWL�L�FRQIURQWL���PHQWUH�
QRQ�VRQR�PDL�VWDWH�UHJLVWUDWH�GLIIHUHQ]H�VWDWLVWLFDPHQWH�VLJQLILFDWLYH�WUD�L�GXH�SURGRWWL�LQ�SURYD�
�WHVW� GL�7XNH\��3 ������ LQ� SULPD� JHQHUD]LRQH��3 ������ LQ� VHFRQGD�JHQHUD]LRQH��3 ������ DOOD�
UDFFROWD��� ,O�GLIIXVRUH�ELRGHJUDGDELOH�KD�TXLQGL�PRVWUDWR�XQ
HIILFDFLD�HOHYDWD�H�FRPSDUDELOH�D�
TXHOOD� GHO� SURGRWWR� GL� ULIHULPHQWR� QHO� ULGXUUH� O¶LQIHVWD]LRQH� ULVSHWWR� DO� WHVWLPRQH� LQ� WXWWL� L�
ULOLHYL��
�
7DEHOOD����3HUFHQWXDOH��PHGLD���GHY�VWG���GL�LQILRUHVFHQ]H�LQIHVWDWH�LQ�SULPD�JHQHUD]LRQH�QHOOH�
VLQJROH�SURYH�H�PHGLD�FRPSOHVVLYD�GL�LQILRUHVFHQ]H�LQIHVWDWH�QHOOH���SURYH���

7HVL�� 3URYD��� 3URYD��� 3URYD��� 3URYD��� 3URYD��� 0HGLD�FRPSOHVVLYD�
�����,&��
�

���7HVWLPRQH�Q�W�� ���������� ���������� ���������� ����������� ���������� ���������������
���%,22WZLQ�/� ���������� ���������� �������� ����������� ������ ��������������
���,VRQHW�/�77� ���������� ���������� ���������� ���������� ������ ��������������

�����,&� �LQWHUYDOOR�GL�FRQILGHQ]D�����
�
7DEHOOD� ��� 3HUFHQWXDOH� �PHGLD� �� GHY�VWG��� GL� JUDSSROL� LQIHVWDWL� LQ� VHFRQGD� JHQHUD]LRQH� QHOOH�
VLQJROH�SURYH�H�PHGLD�FRPSOHVVLYD�GL�JUDSSROL�LQIHVWDWL�QHOOH���SURYH���

7HVL�� 3URYD��� 3URYD��� 3URYD��� 3URYD��� 3URYD��� 0HGLD�FRPSOHVVLYD�
�����,&��
�

���7HVWLPRQH�Q�W�� ���������� ����������� ����������� ����������� ���������� �����������������
���%,22WZLQ�/� ���������� �������� ���������� �������� ������ ��������������
���,VRQHW�/�77� ���������� �������� ���������� �������� ���������� ��������������

�����,&� �LQWHUYDOOR�GL�FRQILGHQ]D�����
�
7DEHOOD����3HUFHQWXDOH��PHGLD���GHY�VWG���GL�JUDSSROL�LQIHVWDWL�DOOD�UDFFROWD�QHOOH�VLQJROH�SURYH�
H�PHGLD�FRPSOHVVLYD�GL�JUDSSROL�LQIHVWDWL�QHOOH���SURYH���

7HVL�� 3URYD��� 3URYD��� 3URYD��� 3URYD��� 3URYD���
0HGLD�

FRPSOHVVLYD�
�����,&��
�

���7HVWLPRQH�Q�W�� ����������� ����������� ������������ ����������� ���������� �����
������������

���%,22WZLQ�/� ���������� ���������� ����������� ���������� ���������� ����
����������

���,VRQHW�/�77� ���������� ���������� ����������� ���������� ��������� ����
����������


�����,&� �LQWHUYDOOR�GL�FRQILGHQ]D�����
�

6RQR�LQROWUH�HPHUVH�GLIIHUHQ]H�VWDWLVWLFDPHQWH�VLJQLILFDWLYH�QHO�OLYHOOR�GL�LQIHVWD]LRQH�WUD�JOL�
DQQL�LQ�SULPD��J�O�����) ������3 �������H�VHFRQGD�JHQHUD]LRQH��J�O� ���) ������3 ��������PD�
QRQ� DOOD� UDFFROWD� �J�O� ��� ) ������ 3 ������� ,Q� JHQHUDOH�� LQ� SULPD� JHQHUD]LRQH� LO� OLYHOOR� GL�
LQIHVWD]LRQH�q�ULVXOWDWR�SL��HOHYDWR�QHO�������PHQWUH�LQ�VHFRQGD�JHQHUD]LRQH�O¶LQIHVWD]LRQH�HUD�
PDJJLRUH� QHO� ����� �WDEHOOH� �� H� ���� /¶LQWHUD]LRQH� WHVL� SHU� DQQR�� LQYHFH�� QRQ� q� ULVXOWDWD�
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VWDWLVWLFDPHQWH�VLJQLILFDWLYD�Qp�LQ�SULPD�JHQHUD]LRQH��J�O� ���) ������3 �������Qp�LQ�VHFRQGD�
JHQHUD]LRQH��J�O� ���) ������3 �������Qp�DOOD�UDFFROWD��J�O� ���) ������3 �������

�
',6&866,21(�

7UD�OH�GLYHUVH�SURYH�H�QHOOH�GLYHUVH�DQQDWH�GL�VWXGLR�VL�QRWDQR�GLIIHUHQ]H�QRWHYROL�QHO�QXPHUR�
GL� LQGLYLGXL� FDWWXUDWL�� LQ� SDUWLFRODUH� QHOOH� WUDSSROH� GL� PRQLWRUDJJLR� SRVWH� QHOOH� SDUFHOOH� GHO�
WHVWLPRQH� QRQ� WUDWWDWR�� 3HU� HVHPSLR�� D�0DULQD� GL� $FDWH�� QHO� ������ VL� VRQR� SRWXWL� RVVHUYDUH�
FKLDUDPHQWH�L� WUH�YROL�GLVWLQWL�GL�L. botrana��PHQWUH�FDWWXUH�WUDVFXUDELOL�VRQR�VWDWH�RVVHUYDWH�D�
&DVWLJOLRQH�GHOOD�3HVFDLD��QRQRVWDQWH�O¶LQIHVWD]LRQH�HOHYDWD�DOOD�UDFFROWD��/R�VFRSR�SULQFLSDOH�
GHO�PRQLWRUDJJLR�FRQ� WUDSSROH�D� IHURPRQL�q�GL� IRUQLUH� LQIRUPD]LRQL�VXOO
DWWLYLWj�GL�YROR�GHJOL�
DGXOWL�� SHU� GHWHUPLQDUH� LO� PRPHQWR� DSSURSULDWR� SHU� O¶LPSLHJR� GHJOL� LQVHWWLFLGL�� 4XDQGR� VL�
XWLOL]]D� OD�FRQIXVLRQH� VHVVXDOH�� LO�PRQLWRUDJJLR�q�YLVWR�DQFKH�FRPH�XQR�VWUXPHQWR�SHU�DYHUH�
LQGLFD]LRQL�VXOO¶HIILFDFLD��VH� LO�PHWRGR�IXQ]LRQD�� L�PDVFKL�QRQ�GRYUHEEHUR�HVVHUH� LQ�JUDGR�GL�
ORFDOL]]DUH� OH� WUDSSROH� H� VL�GRYUHEEH�DYHUH�XQ� DEEDWWLPHQWR�GHOOH�FDWWXUH��PHQWUH�XQ�QXPHUR�
FRQVLGHUHYROH�GL�FDWWXUH�QHOOH�WUDSSROH�q�FRQVLGHUDWR�LQGLFH�GHO�IDWWR�FKH�OD�FRQFHQWUD]LRQH�GL�
IHURPRQH�ULODVFLDWD�GDL�GLIIXVRUL�QRQ�q�VXIILFLHQWH�D�FRQIRQGHUH�L�PDVFKL��7XWWDYLD��QRQ�VHPSUH�
HVLVWH� XQD� FRUUHOD]LRQH� GLUHWWD� WUD� FDWWXUH� H� GDQQR� VXOOD� FROWXUD� �(332�� ������� FRPH�
FRQIHUPDWR�GDL�GDWL�TXL�ULSRUWDWL��5LWHQLDPR�TXLQGL�FKH�LO�PRQLWRUDJJLR�YLVLYR�VXOOD�FROWXUD�VLD�
GD�FRQVLGHUDUH�LPSUHVFLQGLELOH�TXDQGR�VL�LPSLHJD�OD�FRQIXVLRQH�VHVVXDOH���
7UD� OH� VLQJROH�SURYH� VL� QRWDQR�GLIIHUHQ]H�QRWHYROL� DQFKH�QHOOD�SUHVVLRQH�GHOO¶LQVHWWR� VLD� LQ�

SULPD� JHQHUD]LRQH� FKH� DOOD� UDFFROWD�� 3HU� HVHPSLR�� OD� SUHVVLRQH� LQL]LDOH� HUD� SDUWLFRODUPHQWH�
HOHYDWD�QHOOD�SURYD�GL�5DYHQQD�FRQGRWWD�QHO�������SURYD�����FRQ�ROWUH�LO�����GL�LQILRUHVFHQ]H�
LQIHVWDWH� JLj� LQ� SULPD� JHQHUD]LRQH�� /D� SUHVVLRQH� SL�� HOHYDWD� DOOD� UDFFROWD�� LQYHFH�� q� VWDWD�
RVVHUYDWD� D� &DVWLJOLRQH� GHOOD� 3HVFDLD� QHO� ����� �SURYD� ���� GRYH�� QHO� WHVWLPRQH� QRQ� WUDWWDWR��
TXDVL� LO� ���� GHL� JUDSSROL� HUD� LQIHVWDWR� GD� L. botrana�� /D� FRQIXVLRQH� VHVVXDOH� HVSULPH� DO�
PHJOLR� OD� VXD� HIILFDFLD� FRQ�GHQVLWj�GL� SRSROD]LRQL�PHGLR�EDVVH��PHQWUH� LQ� FDVR�GL� SUHVVLRQH�
HOHYDWD�GHOO¶LQVHWWR�EHUVDJOLR�DXPHQWD� OD�SUREDELOLWj�GL� LQFRQWUL� FDVXDOL� WUD� LQGLYLGXL�GL� VHVVR�
RSSRVWR�� QRQ� PHGLDWL� GDOO¶DWWUD]LRQH� IHURPRQLFD� GHOOH� IHPPLQH� QHL� FRQIURQWL� GHL� PDVFKL�
�0LOODU�� ������ ,RULDWWL� H� /XFFKL�� ������� /D� FRQIXVLRQH� VHVVXDOH� QRQ� q� GD� FRQVLGHUDUH� FRPH�
VRVWLWXWLYD� GHJOL� LQWHUYHQWL� LQVHWWLFLGL�� ,Q� FDVR� GL� IRUWH� SUHVVLRQH� GHOO¶LQVHWWR� SXz� HVVHUH�
QHFHVVDULR� LQWHUYHQLUH� FRQ� LQVHWWLFLGL� SHU� DEEDVVDUH�XOWHULRUPHQWH� OH� SRSROD]LRQL� GHOO¶LQVHWWR��
7XWWDYLD�� VLFFRPH� O¶RELHWWLYR� GHOOD� VSHULPHQWD]LRQH� HUD� GL� YDOXWDUH� LO� FRQWULEXWR� GHOOD� VROD�
FRQIXVLRQH� VHVVXDOH� DO� QHO� FRQWHQLPHQWR� GL� L. botrana� H� QRQ� TXHOOR� GL� XQ� VXR� FRQWUROOR�
FRPSOHWR�� VL� q� GHFLVR� GL� QRQ� ULFRUUHUH� DOO¶LPSLHJR� GL� LQVHWWLFLGL� VXL� WUDWWDWL�� DQFKH� FRQ�
SRSROD]LRQL�HOHYDWH��
6LD� LQ� SULPD� FKH� LQ� VHFRQGD� JHQHUD]LRQH� VRQR� LQROWUH� HPHUVH� GLIIHUHQ]H� VLJQLILFDWLYH� QHO�

OLYHOOR� GL� LQIHVWD]LRQH� WUD� JOL� DQQL� GL� VWXGLR�� 4XHVWH� GLIIHUHQ]H� VRQR� PROWR� SUREDELOPHQWH�
LPSXWDELOL� DOOH� FRQGL]LRQL� FOLPDWLFKH� GXUDQWH� LO� SHULRGR�GL� YROR� H� GL� VYLOXSSR�� GHOOD� SULPD� H�
VHFRQGD� JHQHUD]LRQH�� QHL� GXH� DQQL�� ,QIDWWL�� q� QRWR� GD� WHPSR� FKH� IDWWRUL� DELRWLFL� LQIOXLVFRQR�
VXOOD� GLQDPLFD� GL� SRSROD]LRQH� GL� L. botrana�� ,Q� SDUWLFRODUH� OD� WHPSHUDWXUD� JLRFD� XQ� UXROR�
IRQGDPHQWDOH�� LQ� TXDQWR� OH� WHPSHUDWXUH� DOOH� TXDOL� VRQR� HVSRVWL� JOL� DGXOWL� H� JOL� VWDGL� ODUYDOL�
UHJRODQR�OD�IHFRQGLWj�GHOOH�IHPPLQH��7RUUHV�9LOD��������
�

&21&/86,21,�
/R� VYLOXSSR� GL� VWUDWHJLH� GL� FRQWUROOR� HIILFDFL� H� VRVWHQLELOL� GDO� SXQWR� GL� YLVWD� DPELHQWDOH�

FRQWUR� L� SULQFLSDOL� SDUDVVLWL� GHOOH� FROWXUH� DJUDULH� q� RJJL� XQD� VILGD� FUXFLDOH�� FRQVLGHUDQGR� OD�
HOHYDWD�TXDQWLWj�GL�DJURIDUPDFL�LPSLHJDWL�RJQL�DQQR�D�OLYHOOR�PRQGLDOH��GL�FXL�TXRWD�LPSRUWDQWH�
q�XWLOL]]DWD�DQFKH�QHL�SDHVL�GHOO¶8QLRQH�(XURSHD��,�ULVXOWDWL�GHOOH�SURYH�FRQGRWWH�VX�GXH�DQQL�H�
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in areali diversi hanno evidenziato l’elevata efficacia del nuovo diffusore biodegradabile 
BIOOtwin  L, nel contenere le infestazioni di L. botrana su vite. Il livello di contenimento 
ottenuto con il nuovo diffusore è risultato comparabile a quello del prodotto di riferimento sia 
in prima che seconda generazione, che alla raccolta. Si può quindi assumere che i biopolimeri 
da fonti naturali biodegradabili, che costituiscono il diffusore BIOOtwin L consentono di 
ottenere un’erogazione di feromone adeguata per il controllo di L. botrana nelle diverse  
condizioni climatiche che caratterizzano gli areali viticoli italiani. Il nuovo diffusore, oltre ad 
essere efficace, può essere considerato uno strumento valido per una gestione sostenibile del 
vigneto, in quanto consente di ridurre sia l'uso degli insetticidi che il quantitativo di plastica da 
smaltire.  

�

�
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%HQHOOL�*��� /XFFKL� $��� 7KRPVRQ�'��� ,RULDWWL� &��� ������ 6H[� 3KHURPRQH�$HURVRO�'HYLFHV� IRU�
0DWLQJ� 'LVUXSWLRQ�� &KDOOHQJHV� IRU� D� %ULJKWHU� )XWXUH�� Insects�� ���� ����� ��� SS�� GRL��
��������LQVHFWV����������

&DUGp� 5�7���0LQNV� $�.��� ������ &RQWURO� RI�PRWK� SHVWV� E\�PDWLQJ� GLVUXSWLRQ�� VXFFHVVHV� DQG�
FRQVWUDLQWV��Annu. Rev. Entomol�������������������

&RRSHU�0���9DUHOD�/�*���6PLWK�5�-���:KLWPHU�'�5���6LPPRQV�*�$���/XFFKL�$���%URDGZD\�5���
6WHLQKDXHU�5���������*URZHUV��VFLHQWLVWV�DQG�UHJXODWRUV�FROODERUDWH�RQ�(XURSHDQ�JUDSHYLQH�
PRWK�SURJUDP��Calif. Agric���������������

(332��������33�����������3ULQFLSOHV�RI�HI¿FDF\�HYDOXDWLRQ�IRU�PDWLQJ�GLVUXSWLRQ�SKHURPRQHV��
EPPO Bulletin����SS���GRL����������HSS�������

*XHUULQL� 6��� %RUUHDQL� *��� 9RRMLV� +��� ������ %LRGHJUDGDEOH� PDWHULDOV� LQ� DJULFXOWXUH�� FDVH�
KLVWRULHV� DQG� SHUVSHFWLYHV�� In�� 6RLO� GHJUDGDEOH� ELRSODVWLFV� IRU� D� VXVWDLQDEOH� PRGHUQ�
DJULFXOWXUH�� JUHHQ� FKHPLVWU\� DQG� VXVWDLQDEOH� WHFKQRORJ\�� (GLWRUH� 0DOLQFRQLFR� 0���
6SULQJHU�9HUODJ�%HUOLQ�+HLGHOEHUJ��*HUPDQLD���������

,RULDWWL� &��� /XFFKL� $��� %DJQROL� %��� ������ *UDSH� DUHDZLGH� SHVW� PDQDJHPHQW� LQ� ,WDO\�� In��
$UHDZLGH�SHVW�PDQDJHPHQW��7KHRU\�DQG�LPSOHPHQWDWLRQ��(GLWRUL�.RXO�2���&XSHUXV�*�:��H�
(OOLRWW�1���&$%,��:DOOLQJIRUG��8QLWHG�.LQJGRP�����������

,RULDWWL� &��� /XFFKL� $��� ������ 6HPLRFKHPLFDO� VWUDWHJLHV� IRU� WRUWULFLG� PRWK� FRQWURO� LQ� DSSOH�
RUFKDUGV�DQG�YLQH\DUGV�LQ�,WDO\��J. Chem. Ecol.�������������������

0LOODU�-�*���������,QVHFW�SKHURPRQHV�IRU�LQWHJUDWHG�SHVW�PDQDJHPHQW��SURPLVH�YHUVXV�UHDOLW\��
Redia�������������

0LOOHU� -�5���*XW�/�-���'H�/DPH�)�0���6WHOLQVNL�/�/��������'LIIHUHQWLDWLRQ�RI�FRPSHWLWLYH�YV��
QRQ�FRPSHWLWLYH�PHFKDQLVPV�PHGLDWLQJ�GLVUXSWLRQ�RI�PRWK�VH[XDO�FRPPXQLFDWLRQ�E\�SRLQW�
VRXUFHV�RI�VH[�SKHURPRQH��SDUW�����FDVH�VWXGLHV��J. Chem. Ecol.,��������������������

6XFNOLQJ� '�0��� ������ ,VVXHV� DIIHFWLQJ� WKH� XVH� RI� SKHUPRQHV� DQG� RWKHU� VHPLRFKHPLFDOV� LQ�
RUFKDUGV��Crop Prot.,�����������������

7RUUHV�9LOD�/�0���������(IHFWR�GH�OD�WHPSHUDWXUD�GH�GHVDUUROOR�SUHLPDJLQDO�VREUH�HO�SRWHQFLDO�
ELyWLFR�GH�OD�SROLOOD�GHO�UDFLPR�GH�OD�YLG��Lobesia botrana��'HQLV�\�6FKLIIHUPXOOHU����������
�/HSLGRSWHUD��7RUWLFLGDH���SHILAP Revista de Lepidopterología,��������������
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