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RIASSUNTO 
Nelle pomacee il metodo della confusione sessuale è utilizzato per la lotta alla carpocapsa del 
melo e del pero (Cydia pomonella). Nei frutteti dove viene applicata la tecnica della confusione 
sessuale il monitoraggio del volo degli adulti della carpocapsa è difficilmente attuabile 
impiegando i classici inneschi a feromoni (caricati con codlemone, lo stesso feromone sessuale 
utilizzato per realizzare la confusione sessuale). Da circa 20 anni è disponibile un innesco 
cairomonale a base di (E,Z)-2,4-decadienoato di etile (pear ester), recentemente potenziato con 
un sinergizzante (acido acetico). Nel 2019 la ditta Trécé ha infine messo a punto un nuovo 
innesco sperimentale quaternario a base di cairomoni (in attesa di brevetto). In ambiente confuso 
i cairomoni possono essere abbinati al codlemone, permettendo di catturare, oltre i maschi, 
anche le femmine. Nel 2018-2019 in Emilia-Romagna è stato realizzato un monitoraggio di C. 
pomonella con nuovi inneschi combinati (feromone + cairomoni) in pomacee trattate con diversi 
tipi di erogatori per la confusione sessuale. Dallo studio emerge che: 1) in ambiente confuso 
generalmente il codlemone da solo non cattura, mentre gli inneschi combinati con cairomoni 
catturano sia maschi che femmine; 2) l’innesco sperimentale quaternario può dare un valore 
aggiunto rispetto a quanto disponibile in commercio; 3) nuove formulazioni in PVC sono 
comparabili, per attrattività, ai classici dispenser septa in commercio. 
Parole chiave: carpocapsa, melo, pero, cairomone, pear ester  
 

SUMMARY 
CYDIA POMONELLA MONITORING IN POME FRUIT ORCHARDS TREATED WITH 

MATING DISRUPTION  
In pome fruit crops, Mating Disruption (MD) is adopted for the control of the codling moth 
(CM) (Cydia pomonella L, Lepidoptera: Tortricidae). In the orchards treated with MD the flight 
monitoring of CM is hardly feasible using the classical sex pheromone baits (loaded with 
codlemone, the same sexual pheromone used to perform MD). A kairomonal bait (based on pear 
ester, ethyl-(E,Z)-2,4-decadienoate) has been available for about 20 years, recently enhanced 
with a synergist (acetic acid). In 2019 Trécé Inc. developed a new experimental quaternary 
kairomonal-based bait (patent pending). In a disrupted environment these kairomones can be 
combined with the codlemone, allowing the capture of females moths as well. In 2018-2019, in 
Emilia-Romagna, a monitoring study for C. pomonella was carried out with these new combined 
baits (pheromone + kairomones) in both pear and apple orchards treated with different types of 
MD. This study led to the following conclusions: 1) in a disrupted environment, codlemone 
alone generally does not capture moths, however when combined with kairomones, the bait 
attracts both males and females; 2) the quaternary experimental bait can give an added value 
compared to what is commercially available; 3) new PVC formulations are comparable in terms 
of capture of moths to the commercially available septa lures. 
Keywords: codling moth, apple, pear, kairomone, pear ester 

115



�

�

,1752'8=,21(�
Cydia pomonella /���/HSLGRSWHUD��7RUWULFLGDH��q�DG�RJJL�ULWHQXWR�LO�SL��LPSRUWDQWH�ILWRIDJR�

GHOOH� SRPDFHH� D� OLYHOOR� PRQGLDOH�� ,Q� ,WDOLD� OD� FDUSRFDSVD� FRPSLH� ���� JHQHUD]LRQL�DQQR��
VYLOXSSDQGRVL�DWWUDYHUVR���VWDGL�SUH�LPPDJLQDOL�D�FDULFR�GHL�IUXWWL�GL�PHOR��SHUR��FRWRJQR�H�QRFH��
/H�ODUYH��QHFHVVDULDPHQWH�FDUSRIDJKH��FRPSURPHWWRQR�OD�TXDOLWj�GHO�IUXWWR�LQ�FXL�VL�VYLOXSSDQR��
SRUWDQGR�D�JUDYL�SHUGLWH�HFRQRPLFKH�LQ�FDVR�GL�HOHYDWR�DWWDFFR�H�SHUWDQWR�OD�VRJOLD�GL�LQWHUYHQWR�
SHU�TXHVWR�LQVHWWR�FKLDYH�q�VSHVVR�DVVRFLDWD�DOOD�SUHVHQ]D������FDWWXUH�WUDSSROD���/H�LQIHVWD]LRQL�
GL� C. pomonella� VRQR� DELWXDOPHQWH� FRQWUROODWH� PHGLDQWH� DSSOLFD]LRQL� LQVHWWLFLGH�� VSHVVR�
DEELQDWH�DG�DOWUH�WHFQLFKH�GL�FRQWHQLPHQWR�FRPSOHPHQWDUL��2JJHWWR�GHO�SUHVHQWH�ODYRUR�q�VWDWR�
OD�YDOXWD]LRQH�GHOOD�GLIHVD�DWWUDYHUVR�OH�FRQRVFHQ]H�DFTXLVLWH�LQ�HFRORJLD�FKLPLFD��XQD�EUDQFD�
GHOOD�VFLHQ]D�FKH�QHJOL�XOWLPL�GHFHQQL�KD�UHJLVWUDWR�LPSRUWDQWLVVLPL�VYLOXSSL��$�OLYHOOR�PRQGLDOH��
LQIDWWL��XQR�GHL�VLVWHPL�D�EDVVR�LPSDWWR�SL��XWLOL]]DWL�SHU�FRQWUROODUH�OD�FDUSRFDSVD�q�LO�PHWRGR�
GHOOD� FRQIXVLRQH� VHVVXDOH�� LQWHUHVVDQGR�ROWUH���������KD� GL� SRPDFHH� �:LW]JDOO� HW� DO��� �������
$QFKH�VX�VFDOD�QD]LRQDOH�ROWUH�LO�����GHL�PHOHWL�LWDOLDQL��,RULDWWL�H�/XFFKL��������ULVXOWD�WUDWWDWR�
FRQ�FRQIXVLRQH�VHVVXDOH�SHU�C. pomonella��'DOOD�VXD�SULPD�LQWURGX]LRQH�ULVDOHQWH�DOO¶LQL]LR�GHJOL�
DQQL� ¶���DG�RJJL�� LQIDWWL�� WDOH� WHFQLFD�KD�SHUPHVVR�D�SDULWj�GL� ULVXOWDWL�GL� ULGXUUH� OD�SUHVVLRQH�
FKLPLFD�VXL�IUXWWHWL��/D�WHFQLFD�QHFHVVLWD�GL�DSSOLFD]LRQL�DFFXUDWH�H�WHPSHVWLYH��DGRWWDWD�LQ�IRUPD�
area-wide��LQ�SUHVHQ]D�GL�EDVVD�SUHVVLRQH�GHOO¶LQVHWWR�EHUVDJOLR�HG�D]]HUDQGR�OD�SRVVLELOLWj�GL�
LPPLJUD]LRQH� GL� IHPPLQH� JLj� IHFRQGDWH� DOO¶LQWHUQR� GHL� IUXWWHWL� FRQIXVL�� &RQVLGHUDQGR� WDOH�
FRQWHVWR�RSHUDWLYR�YLUWXRVR��q�QHFHVVDULR�GLVSRUUH�GL�VWUXPHQWL�GL�PRQLWRUDJJLR�DWWHQGLELOL��DWWL�
D�UHJLVWUDUH�OH�GLQDPLFKH�GL�SRSROD]LRQH�GL�FDUSRFDSVD�DQFKH�LQ�DPELHQWH�FRQIXVR��Ê�LQIDWWL�QRWR�
FRPH�O¶XWLOL]]R�GHO�IHURPRQH�VHVVXDOH��FRGOHPRQH���E,E�������GRGHFDGLHQ���ROR���VROLWDPHQWH�
DGRWWDWR� FRPH� LQQHVFR� QHOOH� WUDSSROH�SHU� LO�PRQLWRUDJJLR�QRQ� VLD� SHUIRUPDQWH� LQ� XQ� IUXWWHWR�
WUDWWDWR�XWLOL]]DQGR�OD�VWHVVD�PROHFROD�SHU�UHDOL]]DUH�OD�FRQIXVLRQH�VHVVXDOH��$�WLWROR�GL�HVHPSLR��
XQD�IHPPLQD�GL�FDUSRFDSVD�ULODVFLD�LQ�PHGLD�����QJ�K�GL�FRGOHPRQH��PHQWUH�XQ�LQQHVFR�SHU�LO�
PRQLWRUDJJLR�FDULFDWR�FRQ�����ȝJ�GL�FRGOHPRQH�SXz�ULODVFLDUH�FLUFD����YROWH�SL��IHURPRQH��XQ�
HURJDWRUH�LQ�SROLHWLOHQH�SHU�OD�FRQIXVLRQH�VHVVXDOH��LQYHFFKLDWR����JLRUQL�LQ�FDPSR��HYDSRUD�LQ�
PHGLD�������YROWH�SL�� IHURPRQH�GL�XQD� IHPPLQD� LQ� IDVH�GL� ULFKLDPR��ULODVFLDQGR�QHO� IUXWWHWR�
FLUFD����PJ�KD�K�GL�FRGOHPRQH��:LW]JDOO�HW�DO.���������Ê�TXLQGL�FKLDUR�FRPH�LQ�DPELHQWH�WUDWWDWR�
FRQ� IHURPRQH�� VLD� FKH� VL� RSHUL� SHU� GLVRULHQWDPHQWR� FKH� SHU� RULHQWDPHQWR� YHUVR� IDOVH� SLVWH��
TXDQGR� L� PDVFKL� GL� FDUSRFDSVD� VRQR� FRQIXVL� QRQ� SRWUDQQR� IDFLOPHQWH� RULHQWDUVL� YHUVR� XQD�
WUDSSROD� GL� PRQLWRUDJJLR� LQQHVFDWD� FRQ� FRGOHPRQH�� $OOR� VWHVVR� WHPSR� SHUz�� O¶D]]HUDPHQWR�
�shut-down��GHOOH�FDWWXUH�QRQ�q�QHFHVVDULDPHQWH�FRUUHODWR�DOOD�PDQFDQ]D�GL�DWWLYLWj�GHOOD�VSHFLH�
WDUJHW�H�VRVWDQ]LDOPHQWH�LO�VROR�GDWR�GHOOH�FDWWXUH�GL�PDVFKL�FRQ�IHURPRQH�VHVVXDOH�GL�IDWWR�QRQ�
SHUPHWWH�DOO¶DJULFROWRUH�R�DO� WHFQLFR�GL�SUHGLUH� O¶DQGDPHQWR�GHOOH�SRSROD]LRQL�GL�FDUSRFDSVD��
&LUFD�YHQWL�DQQL� ID�q�VWDWR�LGHQWLILFDWR�XQ�FDLURPRQH��FRPSRVWR�YRODWLOH�HPHVVR�GDOOH�SHUH�LQ�
PDWXUD]LRQH�H�SHUFHSLWR�GD�FDUSRFDSVD��FRQ�XQ�IRUWH�SRWHUH�DWWUDWWLYR�SHU�HQWUDPEL�L�VHVVL��/D�
VFRSHUWD�GHO�SHDU�HVWHU,��E,Z������GHFDGLHQRDWR�GL�HWLOH���/LJKW�HW�DO.��������KD�JHWWDWR�OH�EDVL�SHU�
LO�PRQLWRUDJJLR� GL�C. pomonella� FRQ� FRPSRVWL� YRODWLOL� HPHVVL� GDOOH� SLDQWH� �92&V�� D� OLYHOOR�
FRPPHUFLDOH��8Q�VXFFHVVLYR�SRWHQ]LDPHQWR�GHOO¶LQQHVFR�q�VWDWR�DSSRUWDWR�GDOO¶DFLGR�DFHWLFR��
FKH�KD�GLPRVWUDWR�XQ�HIIHWWR�VLQHUJLFR�VH�DJJLXQWR�DO�SHDU�HVWHU��/DQGROW�HW�DO.���������PD�DQFKH�
DG� DOWUH� VRVWDQ]H� FDLUPRQRQLFKH� �*LDFRPX]]L� HW� DO��� ������� ,QILQH�� UHFHQWL� VWXGL� GL� 7UpFp�
,QFRUSRUDWHG� �$GDLU�� 2.�� 86$�� VWDQQR� SRUWDQGR� DOOR� VYLOXSSR� FRPPHUFLDOH� GL� LQQHVFKL�
FRQWHQHQWL� DQFKH� QXRYL� FRPSRVWL� FDLURPRQDOL� �QRQ� DQFRUD� GLYXOJDELOL� LQ� TXDQWR� LQ� DWWHVD� GL�
EUHYHWWR��DWWUDWWLYL�DQFKH�SHU�OH�IHPPLQH�GL�FDUSRFDSVD���
6FRSR�GHO�SUHVHQWH�ODYRUR�q�VWDWD�OD�YDOXWD]LRQH�H�YDOLGD]LRQH�LQ�(PLOLD�5RPDJQD��QHO�ELHQQLR�

����������� GHJOL� LQQHVFKL� D� EDVH� GL� FDLURPRQL� DG� RJJL� GLVSRQLELOL� VXO� PHUFDWR� SHU� LO�
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PRQLWRUDJJLR� GL� FDUSRFDSVD� LQ� IUXWWHWL� GRYH� HUD� VWDWD� DSSOLFDWD� OD� WHFQLFD� GHOOD� FRQIXVLRQH�
VHVVXDOH���
�

0$7(5,$/,�(�0(72',�
�
0RQLWRUDJJLR�UHDOL]]DWR�QHO������
1HO������OD�VSHULPHQWD]LRQH�q�VWDWD�UHDOL]]DWD�D�&RURQHOOD��)(���LQ�XQ�DSSH]]DPHQWR�FROWLYDWR�

D� SHUR� GL� FLUFD� ��� KD� �LQ� FRUSR� XQLFR�� SULQFLSDOPHQWH� UDSSUHVHQWDWR� GDOOD� cv� $EDWH� )pWpO���
7HQHQGR�LQ�FRQVLGHUD]LRQH�OD�JHRPHWULD�GHL�VLQJROL�IUXWWHWL�FKH�FRVWLWXLYDQR�LO�VLWR�GL�SURYD�H�OD�
SURYHQLHQ]D�GHO�YHQWR�GRPLQDQWH�� XQ�EORFFR�GL���KD�q� VWDWR� WUDWWDWR�FRQ�FRQIXVLRQH� VHVVXDOH�
FRPPHUFLDOH�LQVWDOODQGR�L�dispenser�&LGHWUDN��&0���D�EDVH�GL�FRGOHPRQH��DOOD�GHQVLWj�GL�����
HURJDWRUL�KD��LQ�XQ�EORFFR�GL���KD�q�VWDWR�LQVWDOODWR�LO�SURGRWWR�VSHULPHQWDOH�&LGHWUDN��&0'$�
&RPER��0HVR��$��D�EDVH�GL�FRGOHPRQH���SHDU�HVWHU��DOOD�GHQVLWj�GL����HURJDWRUL�KD�H���KD�QRQ�
VRQR�VWDWL�FRQIXVL��6X�WXWWR�O¶DSSH]]DPHQWR�q�VWDWD�UHDOL]]DWD�OD�GLIHVD�LQVHWWLFLGD�VHJXHQGR�OH�
OLQHH�WHFQLFKH�GHL�GLVFLSOLQDUL�GL�SURGX]LRQH�LQWHJUDWD��7XWWL�H�WUH�L�YROL�GL�C. pomonella��GD�ILQH�
DSULOH�D�LQL]LR�VHWWHPEUH�������VRQR�VWDWL�PRQLWRUDWL�VHWWLPDQDOPHQWH�FRQ�WUDSSROH�GHOWD�GL�FRORUH�
ELDQFR�H�IRQGR�FROODWR��PRGHOOR�3KHURFRQ��9,�'HOWD�7UDS���LQQHVFDWH�FRQ�IHURPRQH�VHVVXDOH�
�3KHURFRQ�� &0� /���� D� EDVH� GL� FRGOHPRQH��� LQQHVFR� FRPELQDWR� IHURPRQH� �� FDLURPRQH�
�3KHURFRQ��&0�'$�&RPER���D�EDVH�GL�FRGOHPRQH���SHDU�HVWHU��R�FRQ�TXHVWR�VWHVVR�LQQHVFR�
FRPELQDWR� SRWHQ]LDWR� FRQ� DFLGR� DFHWLFR� �3KHURFRQ� &0�'$� &RPER� �� $$��� &RGOHPRQH� H�
FRGOHPRQH���SHDU�HVWHU�HUDQR�FDULFDWL�LQ�VHSWD�GL�JRPPD�JULJLD��PHQWUH�O¶DFLGR�DFHWLFR�LQ�XQD�
PHPEUDQD�SODVWLFD�GL�FRORUH�ELDQFR��7XWWR�LO�PDWHULDOH�VSHULPHQWDOH�q�VWDWR�IRUQLWR�GD�7UpFp��/H�
WUDSSROH�VRQR�VWDWH�LQVWDOODWH�QHOOD�SDUWH�DOWD�GHOOD�FKLRPD��D�����P�GL�DOWH]]D��XWLOL]]DQGR�FDQQH�
GL�EDPE��FRPH�WXWRUL��GLVWDQ]LDWH�FLUFD����P�WUD�ORUR�H�GDO�ERUGR�GHO�IUXWWHWR��'XUDQWH�WXWWD�OD�
VWDJLRQH�SHU�FLDVFXQ�EORFFR�GL���KD� WUDWWDWR�FRQ�FRQIXVLRQH� VHVVXDOH� VRQR�VWDWH�PRQLWRUDWH���
WUDSSROH�LQQHVFDWH�FRQ�FRGOHPRQH���SHDU�HVWHU��3KHURFRQ�&0�'$�&RPER���PHQWUH�GXUDQWH�LO�
VHFRQGR�H�WHU]R�YROR�O¶LQQHVFR�D�FRGOHPRQH��3KHURFRQ�&0�/���q�VWDWR�FRPSDUDWR�FRQ�O¶LQQHVFR�
D�IHURPRQH���FDLURPRQL��3KHURFRQ�&0�'$�&RPER���$$���FRQ���UHSOLFKH�SHU�WHVL�LQ�FLDVFXQ�
EORFFR���
�

0RQLWRUDJJLR�UHDOL]]DWR�QHO������
1HO������LO�PRQLWRUDJJLR�q�VWDWR�UHDOL]]DWR�LQ���PHOHWL�VLWL�DG�,PROD��%2��H���VLWL�D�9LOOD�3UDWL�

GL�%DJQDFDYDOOR��5$���,Q�XQ�PHOHWR�GL�,PROD����KD�FRQ�cv�*ROGHQ�5HG�&KLHI�*HURPLQH��q�VWDWD�
LQVWDOODWD�OD�FRQIXVLRQH�&LGHWUDN�&0��DOOD�GHQVLWj�GL�����HURJDWRUL�KD���PHQWUH�QHJOL�DOWUL�GXH�
PHOHWL������KD�FRQ�cv�)XML�*ROGHQ�&ULPVRQ�&ULSSV�H�����KD�FRQ�cv�*UDQQ\�6PLWK�5HG�5RPH��
VRQR�VWDWL�DSSOLFDWL�JOL�HURJDWRUL�,VRPDWH��&�3OXV��DOOD�GHQVLWj�GL�����GLVSHQVHU�KD���,Q�WXWWL�H�WUH�
L�PHOHWL��D�VXSSRUWR�GHOOD�FRQIXVLRQH�VHVVXDOH�SHU�FDUSRFDSVD��VRQR�VWDWL�HIIHWWXDWL� WUDWWDPHQWL�
LQVHWWLFLGL�FRQ�VRVWDQ]H�DWWLYH�DPPHVVH�LQ�SURGX]LRQH�LQWHJUDWD��$�9LOOD�3UDWL�GL�%DJQDFDYDOOR�
VLD� QHO� EORFFR� �� ��� KD� FRQ� cv� *ROG� 5XVK�� FKH� QHO� EORFFR� �� �FRQ� �� KD� LQYHVWLWL� D� *ROG�
5XVK�*DLD�3ULPLHUD�� VRQR� VWDWL� DSSOLFDWL� L� GLVSHQVHU� ,VRPDWH�&�3OXV� �D� ���� HURJDWRUL�KD��� ,Q�
TXHVWR�FDVR�OD�FRQGX]LRQH�GHJOL�LPSLDQWL�HUD�VHFRQGR�L�SULQFLSL�GHOO¶DJULFROWXUD�ELRORJLFD��SHU�
FDUSRFDSVD� VRQR� VWDWL� UHDOL]]DWL� LQWHUYHQWL� D� EDVH� GL� YLUXV� GHOOD� JUDQXORVL�� VSLQRVDG� HG� ROLR�
PLQHUDOH����
$� ,PROD� O¶LQGDJLQH� SUHYHGHYD� LO� FRQIURQWR� WUD� O¶LQQHVFR� IHURPRQDOH� �3KHURFRQ� &0� /��� H�

O¶LQQHVFR�FRPELQDWR�IHURPRQH���FDLURPRQL��3KHURFRQ�&0�'$�&RPER���$$��QHL���PHOHWL�H�
XWLOL]]DQGR���UHSOLFKH�SHU�WHVL�LQ�FLDVFXQ�PHOHWR��
$�9LOOD�3UDWL�GL�%DJQDFDYDOOR�VRQR�VWDWL�FRQIURQWDWL�WUD�ORUR�VLD�GLYHUVL�LQQHVFKL�IHURPRQDOL�H�

FDLURPRQDOL�� VLD� GLYHUVH� IRUPXOD]LRQL� GHOOR� VWHVVR� LQQHVFR� �GLYHUVR� VXEVWUDWR��� XWLOL]]DQGR� LQ�
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WXWWH�OH�SURYH���UHSOLFKH�SHU�WHVL��,Q�SDUWLFRODUH��XQ¶LQGDJLQH�KD�FRQIURQWDWR�L�EOHQG��IHURPRQH�
�3KHURFRQ� &0� /���� IHURPRQH� �� FDLURPRQL� �3KHURFRQ� &0'$� &RPER� �� $$��� XQ� LQQHVFR�
FDLURPRQDOH�D���FRPSRQHQWL��3KHURFRQ��0HJDOXUH��&0�'XDO���.���H�XQ�LQQHVFR�DQDORJR�DO�
SUHFHGHQWH� FRQ� DJJLXQWD� GL� IHURPRQH� �3KHURFRQ� 0HJDOXUH� &0� 'XDO� �.���� 8QD� VHFRQGD�
LQGDJLQH�KD�SRVWR�D�FRQIURQWR�WUD�ORUR�JOL�HURJDWRUL��3KHURFRQ�&0�'$�&RPER�FRQ�H�VHQ]D�DFLGR�
DFHWLFR�H�3KHURFRQ�&0'$�&RPER��3�FRQ�H�VHQ]D�DFLGR�DFHWLFR��4XHVWL�LQQHVFKL�VRQR�WXWWL�D�
EDVH�GL�FRGOHPRQH�H�SHDU�HVWHU��FRQ�R�VHQ]D�DFLGR�DFHWLFR��GLIIHUHQWL�SHU�WLSRORJLD�GL�GLVSHQVHU�
GRYH�VRQR�FDULFDWL�LO�FRGOHPRQH�H�LO�SHDU�HVWHU��IRUPXOD]LRQH�FODVVLFD�FRQ�VHSWD�JULJLR�LQ�JRPPD�
DOREXWLOLFD�R�IRUPXOD]LRQH�µ3¶�LQ�39&��FRQ�XQ�PDWHULDOH�GL�SURSULHWj�7UpFp����
1HO������ LQ� WXWWL� L� VLWL��DQDORJDPHQWH�DO�������VRQR�VWDWH�XWLOL]]DWH� WUDSSROH�GHOWD�GL�FRORUH�

ELDQFR�H� IRQGR�FROODWR��PRGHOOR�3KHURFRQ�9,�'HOWD�7UDS��� LQVWDOODWH�D�FLUFD�����P�GL�DOWH]]D�
PHGLDQWH�XQD�FDQQD�GL�EDPE���SHU�UDJJLXQJHUH�OD�SDUWH�SL��DOWD�GHOOD�FKLRPD��GLVWDQ]LDWH�FLUFD�
���P�WUD�ORUR�H�GDO�ERUGR�GHO�IUXWWHWR��,Q�WXWWL�L�VLWL�VRQR�VWDWH�LQVWDOODWH�DQFKH�WUDSSROH�D�IRJOLR�
FROODWR�QRQ�LQQHVFDWH�FRQ�DOFXQ�FRPSRVWR��GD�XWLOL]]DUH�FRPH�µEODQN¶��FRQWUROOR�QHJDWLYR����
,�GDWL�UDFFROWL�QHL�GXH�DQQL�GL�VSHULPHQWD]LRQH�VRQR�VWDWL�HODERUDWL�VWDWLVWLFDPHQWH�FRQ�$QDOLVL�

GHOOD�9DULDQ]D��$QRYD��H�VXFFHVVLYR�WHVW�6WXGHQW�1HZPDQ�.HXOV�SHU�OD�VHSDUD]LRQH�GHOOH�PHGLH�
�S� �� ������� ,� GDWL� UHODWLYL� DOOH� WUDSSROH� µEODQN¶� �WXWWH� FRQ� ]HUR� FDWWXUH�� VRQR� VWDWL� HVFOXVL�
GDOO¶HODERUD]LRQH�H�QRQ�ULSRUWDWL�LQ�TXHVWR�ODYRUR��
�

5,68/7$7,�(�',6&866,21(�
6WDJLRQH������
1HO� ������ O¶LQL]LR� GHO� SULPR� YROR� GL� FDUSRFDSVD� VHFRQGR� OH� LQGLFD]LRQL� GHO� PRGHOOR�

SUHYLVLRQDOH� D� ULWDUGR� YDULDELOH� GHOOD� 5HJLRQH� (PLOLD�5RPDJQD� �059�FDUSRFDSVD��� QHO�
TXDGUDQWH�GL�&RURQHOOD��)(��HUD�SUHYLVWR�SHU�LO����DSULOH�H�OD�ILQH�SHU�LO���JLXJQR��LO�VHFRQGR�YROR�
HUD�SUHYLVWR�GDO����JLXJQR�ILQR�DO����OXJOLR��PHQWUH�LO�WHU]R�YROR�GDO����OXJOLR�DO����VHWWHPEUH��
/¶LQVWDOOD]LRQH�GHJOL�HURJDWRUL�GHOOD�FRQIXVLRQH�q�VWDWD�HVHJXLWD�LO����DSULOH��TXDQGR�LO�PRGHOOR�
SUHYLVLRQDOH� LQGLFDYD� XQ� ���� GL� HPHUJHQ]D� GHJOL� DGXOWL�� &RQVLGHUDQGR� TXHVWR� ULWDUGR�
QHOO¶LQVWDOOD]LRQH�GHOOD�FRQIXVLRQH��OH�WUDSSROH�FROORFDWH�LQ�FDPSR�D�ILQH�DSULOH�KDQQR�GD�VXELWR�
FDWWXUDWR�DGXOWL�GL�FDUSRFDSVD��/¶LQQHVFR�FRGOHPRQH���SHDU�HVWHU�DG�LQL]LR�PDJJLR�KD�FDWWXUDWR�
LQ�PHGLD����PDVFKL�H�����IHPPLQH�SHU�WUDSSROD��6XFFHVVLYDPHQWH�LO�QXPHUR�PHGLR�GL�FDWWXUH�q�
FUROODWR�FRQ�YDORUL�VHWWLPDQDOL�RVFLOODQWL�WUD���H�����PDVFKL�H���H�����IHPPLQH�SHU�WUDSSROD��TXHVWR�
GDWR�q�ULPDVWR�FRVWDQWH�SHU�WXWWD�OD�VWDJLRQH���
,�ULVXOWDWL�GHO�FRQIURQWR�WUD�O¶LQQHVFR�FRQ�VROR�FRGOHPRQH�H�O¶LQQHVFR�FRPELQDWR��FRGOHPRQH�

��SHDU�HVWHU���DFLGR�DFHWLFR��VRQR�ULSRUWDWL�LQ�WDEHOOD���H����ULVSHWWLYDPHQWH�SHU�LO�EORFFR�GRYH�
VRQR�VWDWL�DSSOLFDWL�JOL�HURJDWRUL�&LGHWUDN�&0�H�LQ�TXHOOR�GRYH�VRQR�VWDWL�DSSOLFDWL� L�&LGHWUDN�
&0'$� &RPER� 0HVR�$�� ,Q� HQWUDPEL� L� EORFFKL� OH� WUDSSROH� LQQHVFDWH� FRQ� LO� VROR� IHURPRQH�
VHVVXDOH�QRQ�KDQQR�UHJLVWUDWR�FDWWXUH��FRQIHUPDQGR�OR�µVKXW�GRZQ¶�DWWHVR�LQ�DPELHQWH�FRQIXVR��
PHQWUH�O¶LQQHVFR�FRPELQDWR�GL�IHURPRQH�VHVVXDOH�H�FDLURPRQL��SHDU�HVWHU�H�DFLGR�DFHWLFR��KD�
SHUPHVVR�GL�VHJQDODUH�LO�YROR��VHSSXU�PRGHVWR�LQ�WHUPLQL�GL�FDWWXUH��,Q�HQWUDPEL�L�VLWL�VRQR�VWDWH�
FDWWXUDWH�DQFKH�IHPPLQH��JUD]LH�DOOD�FRPSRQHQWH�FDLURPRQDOH�GHOO¶LQQHVFR��VHEEHQH�FRQ�YDORUL�
DQFKH� LQ�TXHVWR�FDVR�GL�PRGHVWD�HQWLWj��,QROWUH��GD�TXHVWD�HVSHULHQ]D�HPHUJH�FKH�OD�SUHVHQ]D�
GHOOD�FRPSRQHQWH�FDLURPRQDOH��SHDU�HVWHU��QHL�GLVSHQVHU�VSHULPHQWDOL�GHOOD�FRQIXVLRQH��&LGHWUDN�
&0'$�&RPER�0HVR�$��QRQ�KD�LQWHUIHULWR�QHJDWLYDPHQWH�VXO�PRQLWRUDJJLR�GL�FDUSRFDSVD�FRQ�
JOL� LQQHVFKL�ELVHVVXDOL�YDOXWDWL�� ULVSHWWR�DO�EORFFR�WUDWWDWR�VROR�FRQ�IHURPRQH�VHVVXDOH��4XHVWD�
SULPD�HYLGHQ]D�q�DOOD�EDVH�GHOOD�SRVVLELOLWj�GL�PRQLWRUDUH�LO�YROR�GL�FDUSRFDSVD�DQFKH�LQ�DPELHQWL�
FRQ�FRQIXVLRQH�VHVVXDOH�LPSOHPHQWDWD�FRQ�SHDU�HVWHU��DG�RJJL�UHJLVWUDWD�QHJOL�6WDWL�8QLWL�PD�GL�
SUREDELOH�IXWXUD�UHJLVWUD]LRQH�DQFKH�LQ�(XURSD��
�
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7DEHOOD����1XPHUR�PHGLR����GHYLD]LRQH�VWDQGDUG��GL�FDWWXUH�FXPXODWH�SHU�SHULRGR�QHO�EORFFR�GL�
SHUR�VLWR�D�&RURQHOOD��)(��H�WUDWWDWR�FRQ�FRGOHPRQH�QHO������

7HVL�
�LQQHVFR��

&DWWXUH�PHGLH�GL�FDUSRFDSVD�WUDSSROD���6'�
6HFRQGR�YROR�
�������������

7HU]R�YROR�
��������������

&DWWXUH�WRWDOL��
�GD�JLXJQR�D�VHWWHPEUH��

ƃ� Ƃ� ƃ� Ƃ� ƃ� Ƃ� 7RW��

&RGOHPRQH� ������
D��
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D�

������
E�
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E�

&RGOHPRQH���
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�$QRYD�H�7HVW�6�1�.���S����������&RORQQH�LQ�FXL�OH�PHGLH�VRQR�VHJXLWH�GD�OHWWHUH�GLYHUVH�VRQR�
VWDWLVWLFDPHQWH�GLIIHUHQWL��0HGLD�GL���UHSOLFKH�
�
7DEHOOD����1XPHUR�PHGLR����GHYLD]LRQH�VWDQGDUG��GL�FDWWXUH�FXPXODWH�SHU�SHULRGR�QHO�EORFFR�GL�
SHUR�VLWR�D�&RURQHOOD��)(��H�WUDWWDWR�FRQ�FRGOHPRQH���SHDU�HVWHU�QHO������

7HVL�
�LQQHVFR��

&DWWXUH�PHGLH�GL�FDUSRFDSVD�WUDSSROD���6'�
6HFRQGR�YROR�
�������������

7HU]R�YROR�
��������������

&DWWXUH�WRWDOL��
�GD�JLXJQR�D�VHWWHPEUH��

ƃ� Ƃ� ƃ� Ƃ� ƃ� Ƃ� 7RW��

&RGOHPRQH� ������
E��

������
D�

������
E�

������
D�

������
E�

������
D�

������
E�

&RGOHPRQH���
SHDU�HVWHU���
DFLGR�DFHWLFR�

��������
D�

��������
D�

����������
D�

��������
D�

����������
D�

����������
D�

��������
D�

�$QRYD�H�7HVW�6�1�.���S����������&RORQQH�LQ�FXL�OH�PHGLH�VRQR�VHJXLWH�GD�OHWWHUH�GLYHUVH�VRQR�
VWDWLVWLFDPHQWH�GLIIHUHQWL��0HGLD�GL���UHSOLFKH�
�
6WDJLRQH������
$�,PROD��VHFRQGR�OH�LQGLFD]LRQL�GHO�PRGHOOR�SUHYLVLRQDOH�059�FDUSRFDSVD��LO�SULPR�YROR�q�

LQL]LDWR� O¶�� DSULOH� H� VL� q� FRQFOXVR� LO� �� JLXJQR�� LO� VHFRQGR�YROR� q� LQL]LDWR� LO� ���JLXJQR� H� VL� q�
FRQFOXVR� LO� ��� OXJOLR�� LO� WHU]R�YROR� q� LQL]LDWR� LO� �� DJRVWR� H� VL� q� FRQFOXVR� LO� ��� VHWWHPEUH��/D�
FRQIXVLRQH�VHVVXDOH�q�VWDWD� LQVWDOODWD� LO���H���DSULOH� LQ� WXWWL� L�EORFFKL�� LQ�DQWLFLSR�ULVSHWWR�DOOD�
SUHYLVLRQH�GL�LQL]LR�GHO�SULPR�YROR��,O�PRQLWRUDJJLR�q�VWDWR�UHDOL]]DWR�GDO����JLXJQR�DO����DJRVWR�
���VHWWLPDQH���GXUDQWH�WXWWR�LO�VHFRQGR�H�SDUWH�GHO�WHU]R�YROR��H�L�ULVXOWDWL�VRQR�ULSRUWDWL�LQ�WDEHOOD�
��� ,� GDWL� VRQR� VWDWL� HODERUDWL� FRPSOHVVLYDPHQWH� SHU� OH� WUH� ORFDOLWj�� FRQVLGHUDQGR� FKH� JOL�
DSSH]]DPHQWL� HUDQR� WUD� ORUR�YLFLQL�� DYHYDQR�XQD�SUHVVLRQH�GL� FDUSRFDSVD� DQDORJD�QHJOL� DQQL�
SUHFHGHQWL��DSSDUWHQHYDQR�DOOD�VWHVVD�D]LHQGD�H�VRQR�VWDWL�XQLIRUPHPHQWH�JHVWLWL�GDOO¶DJULFROWRUH��
,O� WUHQG� UHJLVWUDWR� VX� PHOR� QHO� ����� q� DQDORJR� D� TXDQWR� RVVHUYDWR� QHO� ����� VX� SHUR�� LO�
PRQLWRUDJJLR�FRQ�WUDSSROH�LQQHVFDWH�FRQ�VROR�IHURPRQH�VHVVXDOH�KD�UHJLVWUDWR�VSRUDGLFKH�FDWWXUH�
�FRQIHUPDQGR�OR�µVKXW�GRZQ¶���PHQWUH�O¶LQQHVFR�FRPELQDWR�IHURPRQH�FDLURPRQL�KD�SHUPHVVR�
GL� UHJLVWUDUH� XQ�PDJJLRU�QXPHUR�GL�PDVFKL� GL� FDUSRFDSVD�� H� VSRUDGLFKH� FDWWXUH�GL� IHPPLQH��
$QDORJDPHQWH� DO� PRQLWRUDJJLR� GHO� ������ DQFKH� QHO� ����� QHL� IUXWWHWL� �JHVWLWL� VHFRQGR� OH�
LQGLFD]LRQL�GHOOD�GLIHVD�LQWHJUDWD��VL�UHJLVWUDYDQR�XQ�ULGRWWR�QXPHUR�GL�LQGLYLGXL�GL�FDUSRFDSVD�
FDWWXUDWL��UHQGHQGR�GLIILFLOH�XQ�YHUR�H�SURSULR�PRQLWRUDJJLR�GHOO¶DQGDPHQWR�GHO�YROR������
��
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7DEHOOD����1XPHUR�PHGLR����GHYLD]LRQH�VWDQGDUG��GL�FDWWXUH�FXPXODWH�SHU�SHULRGR�QHL�WUH�EORFFKL�
GL�PHOR�VLWL�D�,PROD��%2��H�WUDWWDWL�FRQ�FRGOHPRQH�QHO������

7HVL�
�LQQHVFR��

&DWWXUH�PHGLH�GL�FDUSRFDSVD�WUDSSROD���6'�
6HFRQGR�WHU]R�YROR�

��������������
ƃ� Ƃ� 7RWDOH�

&RGOHPRQH� ����������
E��

������
D�

����������
E�

&RGOHPRQH���SHDU�HVWHU���DFLGR�DFHWLFR� ��������
D�

����������
D�

����������
D�

�$QRYD�H�7HVW�6�1�.���S����������&RORQQH�LQ�FXL�OH�PHGLH�VRQR�VHJXLWH�GD�OHWWHUH�GLYHUVH�VRQR�
VWDWLVWLFDPHQWH�GLIIHUHQWL��0HGLD�GL���UHSOLFKH�
�
$� 9LOOD� 3UDWL� GL� %DJQDFDYDOOR�� VHFRQGR� LO� PRGHOOR� SUHYLVLRQDOH� GL� C. pomonella� �059�

FDUSRFDSVD��LO�SULPR�YROR�q�LQL]LDWR�LO����DSULOH�H�VL�q�FRQFOXVR�LO����JLXJQR��LO�VHFRQGR�YROR�q�
LQL]LDWR�LO����JLXJQR�H�VL�q�FRQFOXVR�LO����OXJOLR��LO�WHU]R�YROR�q�LQL]LDWR�LO���DJRVWR�H�VL�q�FRQFOXVR�
LO� ��� VHWWHPEUH��1HO� EORFFR��� OD� FRQIXVLRQH� VHVVXDOH� q� VWDWD� LQVWDOODWD� LO� �� DSULOH��PHQWUH� QHO�
EORFFR���LO����PDU]R��LQ�HQWUDPEL�L�FDVL�SULPD�GHOO¶LQL]LR�GHO�YROR�GHOOD�JHQHUD]LRQH�VYHUQDQWH�
GL�FDUSRFDSVD���
1HO�EORFFR���LO�FRQIURQWR�WUD�GLYHUVL�LQQHVFKL�FDLURPRQDOL�q�VWDWR�UHDOL]]DWR�QHOOD�VHFRQGD�PHWj�

GHO�VHFRQGR�YROR��GDO����OXJOLR�DO���DJRVWR��SHU���VHWWLPDQH���TXLQGL�q�VWDWR�ULSHWXWR�SHU�WXWWR�LO�
WHU]R�YROR��GDO���DJRVWR�DO����VHWWHPEUH��SHU���VHWWLPDQH���,�ULVXOWDWL�VRQR�ULSRUWDWL�LQ�WDEHOOD����
1HO� EORFFR��� LO�PHGHVLPR� FRQIURQWR� q� VWDWR� UHDOL]]DWR�GXUDQWH� WXWWR� LO� VHFRQGR�YROR� �GDO� ���
JLXJQR�DO���DJRVWR��SHU���VHWWLPDQH��H�WHU]R�YROR��GDO���DJRVWR�DO����VHWWHPEUH��SHU���VHWWLPDQH���
,� ULVXOWDWL� VRQR� ULSRUWDWL� LQ� WDEHOOD� ��� ,Q� HQWUDPEL� L� VLWL�� JHVWLWL� VHFRQGR� OH� LQGLFD]LRQL�
GHOO¶DJULFROWXUD� ELRORJLFD�� GXUDQWH� WXWWD� OD� VWDJLRQH� q� VWDWD� UHJLVWUDWD� XQ¶HOHYDWD� SUHVHQ]D� GL�
FDUSRFDSVD�� FRQ� QXPHURVH� FDWWXUH� DQFKH� QHOOH� WUDSSROH� LQQHVFDWH� FRQ� LO� VROR� FRGOHPRQH��/D�
PDQFDQ]D� GL� µVKXW� GRZQ¶� GHOOH� FDWWXUH� SXz� HVVHUH� VSLHJDWD� FRQ� O¶DOWD� SUHVHQ]D� GHOOD� VSHFLH�
RJJHWWR� GHOOR� VWXGLR�� PHQWUH� OD� YDULDELOLWj� GHOOH� FDWWXUH� WUD� OH� UHSOLFKH� GHOOD� VWHVVD� WHVL�
�RVVHUYDELOH�FRPH�GHYLD]LRQH�VWDQGDUG��QRQ�KD�SHUPHVVR�GL�GLIIHUHQ]LDUH�WUD�ORUR�OH�YDULH�WHVL�LQ�
SURYD�� VH� QRQ� GXUDQWH� LO� VHFRQGR� YROR� QHO� EORFFR� �� �WDEHOOD� ��� GRYH� O¶LQQHVFR� VSHULPHQWDOH�
FDLURPRQDOH�D�FLQTXH�FRPSRQHQWL�FDWWXUD�LO�GRSSLR�GHJOL�DGXOWL�GL�FDUSRFDSVD�ULVSHWWR�DO�VROR�
FRGOHPRQH����
1HO� EORFFR� �� q� VWDWD� FRQIURQWDWD� DQFKH� OD� SHUIRUPDQFH� GHL� QXRYL� LQQHVFKL� VSHULPHQWDOL� LQ�

PDWHULDOH�SODVWLFR�39&��GXUDQWH�LO�VHFRQGR�H�WHU]R�YROR�GL�FDUSRFDSVD��GDO����JLXJQR�DO���DJRVWR�
H�GDO���DJRVWR�DO����VHWWHPEUH��LQ�FLDVFXQ�YROR�SHU���VHWWLPDQH���,�ULVXOWDWL�VRQR�ULSRUWDWL�LQ�WDEHOOD�
��� $QFKH� LQ� TXHVWR� FDVR�� FRQVLGHUDWD� O¶HOHYDWD� YDULDELOLWj� ULVFRQWUDWD� WUD� OH� GLYHUVH� WUDSSROH�
�YHGHUH�GHYLD]LRQH�VWDQGDUG���O¶DQDOLVL�VWDWLVWLFD�QRQ�PHWWH�LQ�HYLGHQ]D�LO�FRQWULEXWR�GHOO¶DFLGR�
DFHWLFR��FRQ�GLIIHUHQ]H�VROR�QXPHULFKH�� LQ�SDUWLFRODUH�SHU�JOL� LQQHVFKL�FRQ�FRGOHPRQH�H�SHDU�
HVWHU�FDULFDWL�QHO�VHSWD�JULJLR��H�QRQ�HPHUJRQR�GLIIHUHQ]H�QHOO¶XWLOL]]R�GHO�39&�ULVSHWWR�DO�VHSWD�
�FRQIHUPDQGR�FKH�LO�39&�QRQ�DOWHUD�O¶DWWUDWWLYLWj�QHL�FRQIURQWL�GL�FDUSRFDSVD�ULVSHWWR�DL�VHSWD���
/D�PDWULFH�LQ�39&�q�WXWWDYLD�PLJOLRUDWLYD�ULVSHWWR�DO�VHSWD�LQ�WHUPLQL�GL�ORQJHYLWj�GHOO¶HPLVVLRQH��
SHUPHWWHQGR�GL�ULGXUUH�R�D]]HUDUH�OD�QHFHVVLWj�GL�VRVWLWX]LRQH�GHOO¶LQQHVFR�LQ�WUDSSROD�GXUDQWH�OD�
VWDJLRQH���
,Q�WXWWR�LO�VLWR�GL�9LOOD�3UDWL�GL�%DJQDFDYDOOR��FRQ�L�GLYHUVL�LQQHVFKL�FDLURPRQDOL�LQ�SURYD��VRQR�

VWDWH�ULVFRQWUDWH�DQFKH�GLYHUVH�FDWWXUH�GL�DOWUH�VSHFLH�GL�LQWHUHVVH�DJUDULR��Grapholita molesta��
ULFDPDWRUL� GHO� JHQHUH�Pandemis��Spilonota ocellana� H�Synanthedon� VSS�� �GDWL� QRQ� ULSRUWDWL���
8OWHULRUL� LQGDJLQL� SHUPHWWHUDQQR� GL� FRQIHUPDUH� TXDQWR� RVVHUYDWR� H� YDOXWDUH� TXLQGL� VH� TXHVWL�

120



�

�

LQQHVFKL�FDLURPRQDOL�SRWUDQQR�HVVHUH�XWLOL]]DWL�SHU�XQ�PRQLWRUDJJLR�VLQFURQR�GL�GLYHUVH�VSHFLH�
GL�OHSLGRWWHUL�ILWRIDJL�SUHVHQWL�QHL�IUXWWHWL���
�
7DEHOOD����1XPHUR�PHGLR����GHYLD]LRQH�VWDQGDUG��GL�FDWWXUH�FXPXODWH�SHU�SHULRGR�QHO�EORFFR���
GL�PHOR�VLWR�D�9LOOD�3UDWL�GL�%DJQDFDYDOOR��5$��H�WUDWWDWR�FRQ�FRGOHPRQH�QHO������

7HVL�
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�$QRYD�H�7HVW�61.��S����������&RORQQH�LQ�FXL�OH�PHGLH�VRQR�VHJXLWH�GD�OHWWHUH�GLYHUVH�VRQR�
VWDWLVWLFDPHQWH�GLIIHUHQWL��0HGLD�GL���UHSOLFKH�
�
7DEHOOD����1XPHUR�PHGLR����GHYLD]LRQH�VWDQGDUG��GL�FDWWXUH�FXPXODWH�SHU�SHULRGR�QHO�EORFFR���
GL�PHOR�VLWR�D�9LOOD�3UDWL�GL�%DJQDFDYDOOR��5$��H�WUDWWDWR�FRQ�FRGOHPRQH�QHO������
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�$129$� H� 7HVW� 6�1�.�� �S� �� ������� &RORQQH� LQ� FXL� OH� PHGLH� VRQR� VHJXLWH� GD� OHWWHUH� GLYHUVH� VRQR�
VWDWLVWLFDPHQWH�GLIIHUHQWL��0HGLD�GL���UHSOLFKH�
�
�
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7DEHOOD����1XPHUR�PHGLR����GHYLD]LRQH�VWDQGDUG��GL�FDWWXUH�FXPXODWH�SHU�SHULRGR�QHO�EORFFR���
GL�PHOR�VLWR�D�9LOOD�3UDWL�GL�%DJQDFDYDOOR��5$��H�WUDWWDWR�FRQ�FRGOHPRQH�QHO�������FRQ�GLYHUVH�
WLSRORJLH�GL�GLVSHQVHU�
�

7HVL�
�LQQHVFR�H�WLSRORJLD�

GL�GLVSHQVHU��
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�$QRYD�H�7HVW�6�1�.���S����������&RORQQH�LQ�FXL�OH�PHGLH�VRQR�VHJXLWH�GD�OHWWHUH�GLYHUVH�VRQR�
VWDWLVWLFDPHQWH�GLIIHUHQWL��0HGLD�GL���UHSOLFKH��
�

&21&/86,21,�
/H� SURYH� VRQR� VWDWH� FRQGRWWH� QHO� ELHQQLR� ���������� LQ� SHUHWL� H� PHOHWL� VLWXDWL� LQ� GLYHUVH�

SURYLQFLH� GHOO¶(PLOLD�5RPDJQD� �)HUUDUD�� %RORJQD�� 5DYHQQD��� /R� VFRSR� GHOO¶LQGDJLQH� HUD�
YDOXWDUH� OH� SRVVLELOLWj� GL� PRQLWRUDUH� OD� FDUSRFDSVD� LQ� DPELHQWH� FRQIXVR�� XWLOL]]DQGR� DG�
LQWHJUD]LRQH� GHOO¶LQQHVFR� IHURPRQDOH� DQFKH� VLQJROL� FRPSRVWL� YRODWLOL� R� blend� GL� QDWXUD�
FDLURPRQDOH��,Q�HQWUDPEH�OH�DQQDWH�GL�LQGDJLQH�q�HPHUVR�FKH�O¶LQQHVFR�D�EDVH�GL�FRGOHPRQH�H�
pear ester��SRWHQ]LDWR�FRQ�DFLGR�DFHWLFR��q�XQR�VWUXPHQWR�PLJOLRUH�GHO�VROR�LQQHVFR�FDULFDWR�FRQ�
FRGOHPRQH�� VLD� VX� PHOR� FKH� VX� SHUR�� LQIDWWL�� LQ� SDUWLFRODUH� LQ� IUXWWHWL� JHVWLWL� LQ� DJULFROWXUD�
LQWHJUDWD�� OH� EDVVH� H� UDUHIDWWH� FDWWXUH� GL� C. pomonella� VRQR� VWDWH� UHJLVWUDWH� GDOO¶LQQHVFR�
FRPELQDWR�� PHQWUH� LO� VROR� IHURPRQH� VHVVXDOH� WHQGH� D� QRQ� HVVHUH� DWWUDWWLYR�� FRQ� FDWWXUH�
VRVWDQ]LDOPHQWH�QXOOH��&RQ�L�FRPSRVWL�FDLURPRQDOL�WHVWDWL�q�VWDWR�LQROWUH�SRVVLELOH��VHEEHQH�FRQ�
QXPHUL� PRGHVWL�� PRQLWRUDUH� DQFKH� OH� IHPPLQH� GL� FDUSRFDSVD�� 7UD� OH� QXPHURVH� D]LHQGH� D�
FRQGX]LRQH�LQWHJUDWD��VRQR�VWDWL�VFHOWL�VLWL�FKH�PRVWUDVVHUR�XQD�VWRULFD�SUHVHQ]D�GL�FDUSRFDSVD��
VROLWDPHQWH�JHVWLWD�FRQ�L�FODVVLFL�LQWHUYHQWL�FKLPLFL��/D�SUHVHQ]D�GHOO¶LQVHWWR�q�VWDWD�DFFHUWDWD�GDO�
PRQLWRUDJJLR��FKH�WXWWDYLD�QRQ�KD�SHUPHVVR�GL�UHJLVWUDUH�XQ�FKLDUR� trend�GL�YROR��FRQ�FDWWXUH�
FRVWDQWL� H� FRQVLVWHQWL� GXUDQWH� WXWWD� OD� VWDJLRQH��� 4XHVWD� GLIILFROWj� QHO� UHJLVWUDUH� L� YROL� GL�C. 
pomonella�q�VWDWD�ULVFRQWUDWD�LQ�GLYHUVL�IUXWWHWL�FRPPHUFLDOL�GHOO¶(PLOLD�5RPDJQD��VRSUDWWXWWR�
QHJOL� XOWLPL� DQQL�� /H� LSRWHVL� FKH� SRWUHEEHUR� FRQFRUUHUH� D� VSLHJDUH� TXHVWR� IHQRPHQR� VRQR�
QXPHURVH�� ULGX]LRQH�QHJOL�DQQL�GHOOH�SRSROD]LRQL�JUD]LH�DJOL� LQWHUYHQWL�FRQ� LQVHWWLFLGL�DG�DOWD�
HIILFDFLD��LQVWDOOD]LRQH�GL�XQ�QXPHUR�OLPLWDWR�GL�WUDSSROH�SHU�XQLWj�GL�VXSHUILFLH��SRVL]LRQDPHQWR�
VFRUUHWWR� GHOOH� WUDSSROH� �FKH� DQGUHEEHUR� LQVWDOODWH� QHOOD� SDUWH� SL�� DOWD� GHOOH� SLDQWH� H� QRQ� DG�
DOWH]]D� XRPR��� HFF�� ,QROWUH�� LQ� OHWWHUDWXUD� q� GHVFULWWR� O¶HIIHWWR� GL� VRVWDQ]H� DWWLYH� TXDOL�
FKORUDQWUDQLOLSUROH�VXO�FRPSRUWDPHQWR�GL�PDVFKL�H�IHPPLQH�DGXOWH�GL�C. pomonella �.QLJKW�H�
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)OH[QHU�� ������� ,Q� TXHVWR� ODYRUR�� JOL� DXWRUL� GHVFULYRQR� JOL� HIIHWWL� VXE�OHWDOL� GHO�
FKORUDQWUDQLOLSUROH� VX� FDUSRFDSVD�� H� LQ� SDUWLFRODUH�� OD� ULGX]LRQH� GHJOL� DFFRSSLDPHQWL��
O¶LQWHUIHUHQ]D� VXO� YROR� GHL�PDVFKL� H� O¶DOWHUD]LRQH� GHOO¶HPLVVLRQH� GL� IHURPRQH� GD� SDUWH� GHOOH�
IHPPLQH�LQ�IDVH�GL�ULFKLDPR��4XHVWL�DVSHWWL�SRWUHEEHUR�LQ�SDUWH�VSLHJDUH�O¶DQRPDOD�ULVSRVWD�GL�
FDUSRFDSVD�DO�PRQLWRUDJJLR�FDQRQLFR�QHL�IUXWWHWL�D�JHVWLRQH�LQWHJUDWD��1HL�IUXWWHWL�ELRORJLFL�OD�
SRSROD]LRQH� GL� FDUSRFDSVD� SXz� HVVHUH� LQYHFH� PROWR� FRQVLVWHQWH�� FRPH� ULVFRQWUDWR� DQFKH� QHO�
SUHVHQWH�VWXGLR��,Q�TXHVWH�VLWXD]LRQL�OD�WUDSSROD�LQQHVFDWD�FRQ�LO�VROR�FRGOHPRQH�q�LQ�JUDGR�GL�
DWWUDUUH�L�PDVFKL�GL�FDUSRFDSVD�DQFKH�LQ�DPELHQWH�FRQIXVR��
8Q�VHFRQGR�RELHWWLYR�q�VWDWR�XQ�SULPR�VFUHHQLQJ�LQ�,WDOLD�GL�QXRYL�EOHQG�VSHULPHQWDOL�D�EDVH�

GL���R�GL���FRPSRQHQWL�FDLURPRQDOL�SHU�FDUSRFDSVD��LQ�IDVH�GL�VYLOXSSR�H�LQ�DWWHVD�GL�EUHYHWWR�GD�
SDUWH� GL� 7UpFp� �3KHURFRQ� 0HJDOXUH� &0� 'XDO� �.� H� 3KHURFRQ� 0HJDOXUH� &0� 'XDO� �.��� LQ�
VSHULPHQWD]LRQH�GDO������DQFKH�QHJOL�6WDWL�8QLWL��,O�SUHVHQWH�ODYRUR�GL�VFUHHQLQJ��UHDOL]]DWR�LQ�
XQ�PHOHWR�µELRORJLFR¶�FRQ�IRUWH�SUHVVLRQH�GHOO¶LQIHVWD]LRQH��PD�FRQ�GLVIRUPLWj�GHOOH�FDWWXUH�WUD�
OH�UHSOLFKH��QRQ�KD�SHUPHVVR�GL�FRQIHUPDUH�LQ�WRWR�L�GDWL�SRVLWLYL�FKH�VL�VWDQQR�RWWHQHQGR�QHJOL�
6WDWL� 8QLWL�� GRYH� WDOH� LQQHVFR� ELVHVVXDOH� D� TXDWWUR� FRPSRQHQWL� KD� UHJLVWUDWR� XQ� LPSRUWDQWH�
LQFUHPHQWR�GL�FDWWXUH�ULVSHWWR�D�FRPELQD]LRQL�GL�GXH�WUH�FRPSRQHQWL�FDLURPRQDOL��FRQ�XQD�sex 
ratio�D�IDYRUH�GHOOH�IHPPLQH��FKH�QHJOL�6WDWL�8QLWL�UDJJLXQJRQR�LO��������GHOOH�FDWWXUH��$ODQ�
.QLJKW�� FRPXQLFD]LRQH� SHUVRQDOH��� 8OWHULRUL� LQGDJLQL� SRWUDQQR� PHJOLR� DSSURIRQGLUH� TXHVWD�
WHPDWLFD��QHOO¶LQWHUHVVH�GL�ULXVFLUH�D�PRQLWRUDUH�DQFKH�LO�YROR�GHOOH�IHPPLQH�HG�HYHQWXDOPHQWH�
SRUWDUH�LQ�IXWXUR�XQ�VLVWHPD�GL�ORWWD�GHOOD�FDUSRFDSVD�DWWUDYHUVR�OD�FDWWXUD�PDVVDOH�GHOOH�VWHVVH���
,QILQH��WHU]R�RELHWWLYR�GHOO¶LQGDJLQH�HUD�OD�YDOXWD]LRQH�SUHOLPLQDUH�GL�PDWHULDOL�TXDOL�LO�39&�

SHU�VRVWLWXLUH�L�VHSWD�QHO�PRQLWRUDJJLR�FDLURPRQDOH�GHOOD�FDUSRFDSVD��1HOOH�FRQGL]LRQL�RSHUDWLYH�
LQ�FXL�q�VWDWR�UHDOL]]DWR�OR�VWXGLR��VL�FRQIHUPD�FKH�L�FRPSRVWL�FDULFDWL�QHO�39&�R�QHO�VHSWD�KDQQR�
OD� PHGHVLPD� DWWUDWWLYLWj�� ODVFLDQGR� LQWXLUH� FKH� XQD� IXWXUD� VRVWLWX]LRQH� GHO� PDWHULDOH� GHJOL�
LQQHVFKL�QRQ�SRUWHUHEEH�DG�XQD�ULGX]LRQH�GHOOH�FDWWXUH�ULVSHWWR�D�TXDQWR�XWLOL]]DWR�DG�RJJL��$OWUH�
SURYH�VDUDQQR�QHFHVVDULH�SHU�PHJOLR�LQYHVWLJDUH�TXHVWL�DVSHWWL�H�FRQIHUPDUH�L�ULVXOWDWL�RWWHQXWL�
QHO�SUHVHQWH�ODYRUR��
�

5LQJUD]LDPHQWL��
6L�ULQJUD]LDQR�7UHFH�,QF��H�&HUWLV�(XURSH��ULVSHWWLYDPHQWH�QHOOH�SHUVRQH�GL�%LOO�/LQJUHQ�HG�

$OHVVDQGUR�$UEL]]DQL��SHU�DYHU�JHQWLOPHQWH�IRUQLWR�LO�PDWHULDOH�QHFHVVDULR�DOOD�VSHULPHQWD]LRQH��
6L�ULQJUD]LD�LO�6HUYL]LR�)LWRVDQLWDULR�GHOOD�5HJLRQH�(PLOLD�5RPDJQD��QHOOH�SHUVRQH�GL�5RFFKLQD�
7LVR� H� $OGD� %XWWXULQL�� SHU� DYHU� UHVR� GLVSRQLELOH� O¶RXWSXW� GHO� PRGHOOR� IHQRORJLFR� D� ULWDUGR�
YDULDELOH��059�FDUSRFDSVD��QHL�GLYHUVL�VLWL�GL�SURYD��
�

/$925,�&,7$7,�
*LDFRPX]]L�9���0DWWKHLV�-���%DVRDOWR�(���$QJHOL�6���.QLJKW�$�/���������6XUYH\�RI�FRQVSHFLILF�

KHUELYRUH�LQGXFHG� YRODWLOHV� IURP� DSSOH� DV� SRVVLEOH� DWWUDFWDQWV� IRU� Pandemis pyrusana�
�/HSLGRSWHUD��7RUWULFLGDH���Pest Manag. Science�����������������'2,����������SV�������

,RULDWWL� &��� /XFFKL� $��� ������ 6HPLRFKHPLFDO� VWUDWHJLHV� IRU� WRUWULFLG� PRWK� FRQWURO� LQ� DSSOH�
RUFKDUGV�DQG�YLQH\DUGV�LQ�,WDO\��J. Chem. Ecol���'2,����������V���������������\��

.QLJKW�$�/���)OH[QHU�/���������'LVUXSWLRQ�RI�PDWLQJ�LQ�FRGOLQJ�PRWK��/HSLGRSWHUD��7RUWULFLGDH��
E\�FKORUDQWUDQLOLSROH��DQ�DQWKUDQLOLF�GLDPLGH�LQVHFWLFLGH��Pest Management Science,��������
�����

/DQGROW�3�-���6XFNOLQJ�'�0���-XGG�*�-�5���������3RVLWLYH�LQWHUDFWLRQ�RI�D�IHHGLQJ�DWWUDFWDQW�DQG�
D�KRVW�NDLURPRQH�IRU�WUDSSLQJ�WKH�FRGOLQJ�PRWK��Cydia pomonella��/����J. Chem. Ecol.������
�����������'2,����������V�������������������
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/LJKW�'�0���.QLJKW�$�/���+HQULFN�&�$���5DMDSDVND�'���/LQJUHQ�%���'LFNHQV�-�&���5H\QROGV�.��
0���%XWWHU\�5�*���0HUULOO�*���5RLWPDQ�-���&DPSEHOO�%�&���������$�SHDU�GHULYHG�NDLURPRQH�
ZLWK�SKHURPRQDO�SRWHQF\�WKDW�DWWUDFWV�PDOH�DQG�IHPDOH�FRGOLQJ�PRWK��Cydia pomonella �/����
Naturwissenschaften���������������'2,����������V���������������

:LW]JDOO�3���6WHOLQVNL�/���*XW�/���7KRPVRQ�'���������&RGOLQJ�PRWK�PDQDJHPHQW�DQG�FKHPLFDO�
HFRORJ\��Ann. Rev. of Entom.���������������'2,����������DQQXUHY�HQWR�������������������
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