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RIASSUNTO 
In una sperimentazione di laboratorio, svolta nel corso del 2018 e 2019, è stata studiata la 
selettività dell’insetticida sulfoxaflor (Closer), della famiglia delle sulfoximine, nei confronti 
di Aphelinus mali, parassitoide di Eriosoma lanigerum. L’attività di sulfoxaflor è stata messa a 
confronto con il neonicotinoide imidacloprid (Confidor 200 SL), del piretroide deltametrina 
(Decis Evo) e con un testimone trattato con acqua. L’effetto insetticida di sulfoxaflor, 
imidacloprid e deltametrina è stato valutato ponendo a contatto in laboratorio A. mali con 
germogli di melo trattati con i diversi formulati in prova. Il rilievo è stato eseguito dopo 24 e 
48 ore dal posizionamento degli insetti sulla matrice vegetale trattata. Sulfoxaflor ha mostrato 
una buona selettività nei confronti di A. mali, causando una mortalità pari al 18-27% nel 
rilievo a 24h dal trattamento e 35% in quello a 48h, con una mortalità sempre più bassa 
rispetto a quelle dei due standard imidacloprid (33-37% a 24 ore; 54% a 48 ore) e deltametrina 
(46-50% a 24 ore; 67% a 48 ore). 
Parole chiave: controllo biologico, Eriosoma lanigerum, Closer 
 

SUMMARY 
SELECTIVITY OF SULFOXAFLOR ON THE PARASITOID APHELINUS MALI IN A 

SEMI-FIELD TRIAL 
In a laboratory trial, carried out during 2018 and 2019, the selectivity of sulfoxaflor (Closer), 
insecticide of the sulfoximine family, was investigated against the parasitoid Aphelinus mali. 
The activity of the insecticide was compared with the neonicotinoid imidacloprid (Confidor 
200 SL), pyretroid deltamethrin (Decis Evo) and with an untreated control. The insecticidal 
effect of sulfoxaflor, imidacloprid and deltamethrin was evaluated by positioning A. mali in 
the laboratory on plant material treated in the field. The survey was carried out 24 and 48 
hours after the positioning of the insects. Sulfoxaflor showed good selectivity towards A. mali, 
causing a 18-27% of mortality at the 24h control and 35% at 48h, with mortality always lower 
than the references imidacloprid (33-37% at 24h; 54% at 48h) and deltamethrin (46-50% at 
24h; 67% at 48h). 
Keywords: biological control, Eriosoma lanigerum, Closer 

INTRODUZIONE 
L’afide lanigero Eriosoma lanigerum (Hausmann) è una specie dannosa al melo su cui causa 

danni diretti attraverso la nutrizione, limitando le risorse destinate alla crescita della pianta e 
creando neoplasie e ipertrofie che portano alla formazione di ferite, cancri e disseccamenti su 
rami branche e radici. Il suo contenimento avviene tramite strategie di lotta chimica in pre e 
post-fioritura, l’utilizzo di cultivar resistenti, ed attraverso il controllo biologico operato dal 
suo parassitoide specifico Aphelinus mali.  

STUDIO DELLA SELETTIVITÀ DI SULFOXAFLOR NEI CONFRONTI DI
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A. mali� ID� OD� VXD� FRPSDUVD� LQ� FDPSR� D� SULPDYHUD�� TXDQGR� JOL� LQGLYLGXL� VYHUQDQWL� GDQQR�
LQL]LR�DO�SULPR�SLFFR�GL�YROR�LQ�FDPSR��VHJXLWR�GD�XQ�VHFRQGR�SL��LPSRUWDQWH�QXPHULFDPHQWH�
QHOOH� VHWWLPDQH� VXFFHVVLYH� �%HHUV�� ������� DUULYDQGR� D� VYROJHUH� GDOOH� �� DOOH� �� JHQHUD]LRQL�
DQQXDOL�� ,O� SLFFR� GL� YROR� SL�� LPSRUWDQWH� q� TXHOOR� HVWLYR�� HVVHQGR� OD� WHPSHUDWXUD� LO� IDWWRUH�
SULQFLSDOH� FKH� GHWHUPLQD� OD� ORQJHYLWj� GHOO¶DGXOWR� HG� LO� WDVVR� GL� VYLOXSSR� ODUYDOH� GL� A. mali��
LQIDWWL�SHU�SDVVDUH�GDOOR�VWDGLR�GL�XRYR�D�ODUYD�PDWXUD�D�WHPSHUDWXUH�GL����&�LPSLHJD�����JLRUQL�
HG� HPHUJH� LQ� DOWUL� ����� JLRUQL� �+HXQLV�� ������� /D� GLIHVD� FKLPLFD� GHOO¶DILGH� ODQLJHUR� YLHQH�
LQFOXVD�QHOOD�VWUDWHJLD�GL�GLIHVD�GHO�FRPSOHVVR�GHJOL�DILGL�GHO�PHOR��IRUPDWR�SULQFLSDOPHQWH�GD�
Dysaphis plantaginea�3DVV��H�Aphis pomi�'H*HHU��$WWXDOPHQWH�QHL�GLVFLSOLQDUL�GL�SURGX]LRQH�
LQWHJUDWD�LQ�7UHQWLQR�OD�VRJOLD�G¶LQWHUYHQWR�q�GL����FRORQLH�YLWDOL�VX�����RUJDQL�FRQWUROODWL��FRQ�
LQIHVWD]LRQL�LQ�DWWR�H�LQ�DVVHQ]D�GHO�SDUDVVLWRLGH�A. mali��
1HL� SURJUDPPL� GL� SURGX]LRQH� LQWHJUDWD� LQ�7UHQWLQR�� JHQHUDOPHQWH� OD� GLIHVD� LQ� SUH� H� SRVW�

ILRULWXUD�VL�FRQFHQWUD�FRQWUR�O¶DILGH�FHQHURJQROR��D. plantaginea���FRQVLGHUDWR�LO�SL��SHULFRORVR�
GHO� FRPSOHVVR� GHJOL� DILGL� GHO� PHOR�� PD� L� FXL� WUDWWDPHQWL� DILFLGL� SRVVRQR� ULVXOWDUH� HIILFDFL��
DOPHQR� LQ� SDUWH�� DQFKH� YHUVR� O¶DILGH� ODQLJHUR�� &RQ� O¶DXPHQWR� GHOOH� SRSROD]LRQL� GL� E. 
lanigerum�RVVHUYDWL�QHJOL�XOWLPL�DQQL�OD�GLIHVD�KD�GRYXWR�SRUUH�PDJJLRUH�DWWHQ]LRQH�DQFKH�VXO�
SRVL]LRQDPHQWR�H�O¶XWLOL]]R�GL�SURGRWWL�PDJJLRUPHQWH�VSHFLILFL�DQFKH�VX�TXHVWR�SDUDVVLWD��
/¶XVR�GLIIXVR�GL�LQVHWWLFLGL�SHU�LO�FRQWUROOR�GHOOH�VSHFLH�QRFLYH�DOOH�FROWLYD]LRQL�GD�IUXWWR�HG�LO�

FRQWHPSRUDQHR� WHQWDWLYR�GL� LQWUDSUHQGHUH�SHUFRUVL� GL� XQ� FRQWUROOR�PDJJLRUPHQWH� VRVWHQLELOH��
KD� SRVWR� OD� SUREOHPDWLFD� GHOOD� FRPSDWLELOLWj� WUD� L� SURGRWWL� XWLOL]]DWL� H� OD� SRVVLELOLWj� GL�
VRSUDYYLYHQ]D� GHJOL� LQVHWWL� XWLOL� �/RZHQVWHLQ�� HW� DO.�� ������� 3HU� SUHVHUYDUH� OH� SRSROD]LRQL�
QDWXUDOL� GL�A. mali� H� JDUDQWLUH� LO� ORUR� DSSRUWR� QHO� FRQWHQLPHQWR� GL� E. lanigerum�� LQ� TXHVWR�
VWXGLR�q�VWDWD�YDOXWDWD�OD�VHOHWWLYLWj�GL�XQ�QXRYR�IRUPXODWR��&ORVHU��D�EDVH�GL�VXOIR[DIORU��

�
0$7(5,$/,�(�0(72',�

*OL�LQGLYLGXL�GL�A. mali�XWLOL]]DWL�VRQR�VWDWL�UDFFROWL�SUHVVR�PHOHWL�LQIHVWDWL�GD�E. lanigerum��
FROOH]LRQDQGR� L� JHUPRJOL� H� SRUWDQGROL� SUHVVR� L� ODERUDWRUL� GHOOD� )RQGD]LRQH� (��0DFK�� 'DOOH�
FRORQLH�GL�E. lanigerum SUHVHQWL�VXL�JHWWL�VL�q�DWWHVR�OR�VIDUIDOODPHQWR�GHJOL�DGXOWL�GL�A. mali��
/D� VHOHWWLYLWj� GHJOL� DJURIDUPDFL� LQ� HVDPH�q� VWDWD�YDOXWDWD� LQ�SURYH�GL� ODERUDWRULR�QHO� ����� H�
������/H�VROX]LRQL�GL�LQVHWWLFLGD�VRQR�VWDWH�GLVWULEXLWH�PHGLDQWH�QHEXOL]]DWRUL�PDQXDOL��DG�XQD�
FRQFHQWUD]LRQH�SDUL�DOOD�GRVH�GL�HWLFKHWWD��VX�JHUPRJOL�GL�PHOR�SURYHQLHQWL�GD�XQ�IUXWWHWR�QRQ�
WUDWWDWR� FRQ� LQVHWWLFLGL�� /D� YHJHWD]LRQH� q� VWDWD� LUURUDWD� ILQR� DO� OLPLWH� GHO� JRFFLRODPHQWR��
/¶LQVHWWLFLGD�GL�FXL�VL�q�YROXWR�YDOXWDUH�OD�VHOHWWLYLWj�q�VWDWR�VXOIR[DIORU��&ORVHU���,5$&��&���D�
FRQIURQWR�FRQ�OR�VWDQGDUG�D]LHQGDOH�LPLGDFORSULG��&RQILGRU�����6/���,5$&��$��H�OR�VWDQGDUG�
WRVVLFR� GHOWDPHWULQD� �'HFLV� (YR�� �,5$&� ���� 2OWUH� DJOL� LQVHWWLFLGL� XWLOL]]DWL� QHOOD�
VSHULPHQWD]LRQH�q�VWDWD�SUHYLVWD�XQD� WHVL�GL�FRQWUROOR� WUDWWDWD�FRQ�DFTXD�� ,�SURGRWWL�VRQR�VWDWL�
DSSOLFDWL�DOOH�GRVL�ULSRUWDWH�LQ�WDEHOOD����
�
7DEHOOD����7HVL�D�FRQIURQWR�H�GRVL�LPSLHJDWH�

7HVL� )RUPXODWR�� 6RVWDQ]D�DWWLYD� ��GL�V�D��
�J�/��

)RUPX��
OD]LRQH�

'RVH�
IRUPXODWR�
P/��K/�

'RVH�V�D��
J�K/�

�� 7HVWLPRQH�QRQ�WUDWWDWR� �� �� �� �� ��
�� &ORVHU� VXOIR[DIORU� ���� 6&� ��� ����
�� &RQILGRU����6/� LPLGDFORSULG� ���� 6/� ��� �����
�� 'HFLV�(YR� GHOWDPHWULQD� ��� (:� ��� ����
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,� JHUPRJOL� XQD� YROWD� DVFLXJDWL� VRQR� VWDWL� SRVWL� LQGLYLGXDOPHQWH� LQ� VROX]LRQH� VDOLQD� H�
FRQILQDWL�DOO¶LQWHUQR�GL�DSSRVLWH�JDEELH�LQ�PDWHULDOH�SODVWLFR�H�DULHJJLDWH�FRQ�VSHFLILFL�LQVHUWL�LQ�
UHWH�DQWLQVHWWR�D�PDJOLD�ILQH��,Q�RJQL�JDEELD��VRQR�VWDWL�LQVHULWL�XQ�QXPHUR�YDULDELOH�GL�LQGLYLGXL�
DGXOWL� GL� A. mali� �PDVFKL� H� IHPPLQH��� PHWWHQGR� D� GLVSRVL]LRQH� DQFKH� PLHOH� SHU�
O¶DOLPHQWD]LRQH�� /H� JDEELH�� FRQWHQHQWL� L� JHWWL� WUDWWDWL� H� L� SDUDVVLWRLGL�� VRQR� VWDWH� LQFXEDWH� LQ�
FHOOD�WHUPRVWDWDWD�������&������85�H�IRWRSHULRGR�GL������RUH�OXFH�EXLR���
,O�FRQWUROOR�GHOOD�PRUWDOLWj�GHL�SDUDVVLWRLGL�q�VWDWR�HVHJXLWR����RUH�GRSR� LO� ORUR� LQVHULPHQWR�

QHOOH�JDEELH�QHOOD�VSHULPHQWD]LRQH�GHO������H�GRSR����H����RUH�QHO�������*OL�LQVHWWL�VRQR�VWDWL�
FODVVLILFDWL� FRPH� YLYL� R� PRUWL� �LQVHWWL� FKH� QRQ� ULVSRQGHYDQR� FRQ� PRYLPHQWL� GHO� FDSR� R�
FRQWUD]LRQL�SHULVWDOWLFKH�DOOD�VWLPROD]LRQH�HIIHWWXDWD�FRQ�XQ�SHQQHOOR�D�VHWROH�PRUELGH����
/D�PRUWDOLWj� SHUFHQWXDOH� q� VWDWD� WUDVIRUPDWD� WUDPLWH� OD� IRUPXOD� GL� 6FKQHLGHU�2UHOOL� �������

FKH� SHUPHWWH� GL� DQQXOODUH� OD� PRUWDOLWj� QDWXUDOH� GHO� WHVWLPRQH�� ,� YDORUL� RVVHUYDWL� VRQR� VWDWL�
FRPSDUDWL�FRQ�LO�WHVW�QRQ�SDUDPHWULFR�GL�5\DQ��
�

5,68/7$7, 
/
DWWLYLWj�GHJOL�LQVHWWLFLGL�XWLOL]]DWL�QHOOD�VSHULPHQWD]LRQH�YHUVR�A. mali��PHVVD�D�FRQIURQWR�D�

VXD� YROWD� FRQ� OD� WHVL� QRQ� WUDWWDWD�� YLHQH� ULSRUWDWD� QHOOH� WDEHOOH� �� �������� �� H� �� ������� FRPH�
PRUWDOLWj���H�QHO�JUDILFR���FRPH�PRUWDOLWj�FRUUHWWD�VHFRQGR�OD�IRUPXOD�6FKQHLGHU�2UHOOL��
6XOIR[DIORU� KD� PRVWUDWR� XQD� EXRQD� VHOHWWLYLWj� QHL� FRQIURQWL� GL� A. mali�� FDXVDQGR� XQD�

PRUWDOLWj� SDUL� DO� ������� QHO� FRQWUROOR� GHOOH� ��K� H� ���� LQ� TXHOOR� D� ��K�� FRQ� XQD�PRUWDOLWj�
VHPSUH�SL��EDVVD�ULVSHWWR�D�TXHOOH�GHL�GXH�UHIHUHQWL� LPLGDFORSULG���������DOOH���K������DOOH�
��K��H�GHOWDPHWULQD���������DOOH���K������DOOH���K���
1HOOH� GXH� VSHULPHQWD]LRQL� LO� WHVWLPRQH� KD� UHJLVWUDWR� XQ� EDVVR� OLYHOOR� GL� PRUWDOLWj�� SDUL�

DOO¶����
�
3URYD������
7DEHOOD����1XPHUR�GL�A. mali�YDOXWDWL�GRSR����RUH�GL�HVSRVL]LRQH�DJOL�LQVHWWLFLGL�H�FODVVLILFDWL�
FRPH�YLYL�H�PRUWL�H�UHODWLYD�SHUFHQWXDOH�GL�PRUWDOLWj��

7HVL� 7UDWWDWL� 9LYL� 0RUWL� 0RUWDOLWj�����
�� 7HVWLPRQH�Q�W�� ��� ��� ��D� ����
�� &ORVHU� ��� ��� ���E� �����
�� &RQILGRU� ��� ��� ���EF� �����
�� 'HFLV�(YR� ��� ��� ���F� ���

�L�YDORUL�RVVHUYDWL�VRQR�VWDWL�FRPSDUDWL�FRQ�LO�WHVW�QRQ�SDUDPHWULFR�GL�5\DQ�
�
3URYD������
7DEHOOD����1XPHUR�GL� LQVHWWL� YDOXWDWL�GRSR����RUH�GL�HVSRVL]LRQH�DJOL� LQVHWWLFLGL�H�FODVVLILFDWL�
FRPH�YLYL�H�PRUWL�H�UHODWLYD�SHUFHQWXDOH�GL�PRUWDOLWj��

7HVL� 7UDWWDWL� 9LYL� 0RUWL� 0RUWDOLWj�����
�� 7HVWLPRQH�Q�W�� ��� ��� ��D� ����
�� &ORVHU� ��� ��� ��DE� �����
�� &RQILGRU� ��� ��� ���EF� �����
�� 'HFLV�(YR� ��� ��� ���F� �����

�L�YDORUL�RVVHUYDWL�VRQR�VWDWL�FRPSDUDWL�FRQ�LO�WHVW�QRQ�SDUDPHWULFR�GL�5\DQ�
�
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7DEHOOD����1XPHUR�GL� LQVHWWL� YDOXWDWL�GRSR����RUH�GL�HVSRVL]LRQH�DJOL� LQVHWWLFLGL�H�FODVVLILFDWL�
FRPH�YLYL�H�PRUWL�H�UHODWLYD�SHUFHQWXDOH�GL�PRUWDOLWj��

7HVL� 7UDWWDWL� 9LYL� 0RUWL� 0RUWDOLWj�����
�� 7HVWLPRQH�Q�W�� ��� ��� ��D� ����
�� &ORVHU� ��� ��� ���E� �����
�� &RQILGRU� ��� ��� ���F� �����
�� 'HFLV�(YR� ��� ��� ���F� �����

�L�YDORUL�RVVHUYDWL�VRQR�VWDWL�FRPSDUDWL�FRQ�LO�WHVW�QRQ�SDUDPHWULFR�GL�5\DQ��
�
)LJXUD����0RUWDOLWj�FRUUHWWD WUDPLWH�OD�IRUPXOD�GL�6FKQHLGHU�2UHOOL�����GL�DGXOWL�GL�A. mali�
HVSRVWL�D�IRJOLH�WUDWWDWH�FRQ�JOL�LQVHWWLFLGL�����H����RUH�GRSR�O¶HVSRVL]LRQH�
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/¶XVR�GLIIXVR�GL�LQVHWWLFLGL�SHU�OD�ORWWD�GHOOH�VSHFLH�QRFLYH�LQ�FRQWHVWL�D�FROWXUD�VSHFLDOL]]DWD�

H� LO� WHQWDWLYR� GL� LQWUDSUHQGHUH� SHUFRUVL� GL� XQ� FRQWUROOR� HFRVRVWHQLELOH� GL� E. lanigerum��
DWWUDYHUVR� LO� VXR� SDUDVVLWRLGH� A. mali, FRPSRUWD� OD� QHFHVVLWj� GL� GHILQLUH� OD� VHQVLELOLWj� GHO�
SDUDVVLWRLGH�DJOL�DJURIDUPDFL�XWLOL]]DWL�FRPXQHPHQWH��1RQ�SRWHQGRVL�SL��XWLOL]]DUH�OD�VRVWDQ]D�
DWWLYD� LPLGDFORSULG�� ODUJDPHQWH� LPSLHJDWD�� LQ�SDVVDWR�� VRSUDWWXWWR�QHO�SHULRGR�SULPDYHULOH�� OD�
GLIHVD�HVWLYD�GRYUj�HVVHUH�QHFHVVDULDPHQWH�UHLPSRVWDWD��6L�UHQGRQR�TXLQGL�QHFHVVDUL�VWXGL�VXOOD�
VHOHWWLYLWj�GHL�SURGRWWL� LPSLHJDELOL� LQ�HVWDWH��SHULRGR�GL� LQWHUYHQWR�FKH� IDUHEEH�YHQLU�PHQR� OD�
VHOHWWLYLWj� WHPSRUDOH� H� FKH� TXLQGL� SRWUHEEHUR� SRWHQ]LDOPHQWH� LQWHUIHULUH� PDJJLRUPHQWH� FRQ�
O¶DWWLYLWj�GL�A. mali.��
,�GDWL�UDFFROWL�HYLGHQ]LDQR�FKH�VXOIR[DIORU�PDQLIHVWD�VROR�OLHYL�HIIHWWL�FROODWHUDOL�QHL�FRQIURQWL�

GHO�SDUDVVLWRLGH��FRQVHQWHQGRQH�TXLQGL�XQ�XWLOL]]R�QHOOH�IXWXUH�VWUDWHJLH�GL�GLIHVD�LQWHJUDWD���
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/$925,�&,7$7, 
%DOGHVVDUL� 0��� $QJHOL� *��� 7RPDVL� &��� 7RORWWL� *��� ������ *HVWLRQH� LQWHJUDWD� GHJOL� DILGL�

FHQHURJQROR�H�ODQLJHUR�GHO�PHOR��L’Informatore Agrario�������������
%HHUV� (�+��� ������ (IIHFW� RI� WUDS� FRORU� DQG� RULHQWDWLRQ� RQ� WKH� FDSWXUH� RI� Aphelinus mali�

�+\PHQRSWHUD��$SKHOLQLGDH���D�SDUDVLWRLG�RI�:ROO\�$SSOH�$SKLG��+HPLSWHUD��$SKLGLGDH���
J. Econ. Entomol�������������������

&KLHVD�6�*��%DOGHVVDUL�0���&RUUDGLQL�/���$QJHOL�*���������3DUDVLWL]DWLRQ�E\�Aphelinus mali�RQ�
Eriosoma lanigerum�� DQ� ,30� DQG� 2UJDQLF� FRPSDULVRQ�� 3KHUR),3� ���� ,2%&�:356�
:RUNLQJ�*URXSV��3KHURPRQHV�DQG�RWKHU� VHPLRFKHPLFDOV� LQ� ,3�DQG� ,QWHJUDWHG�3URWHFWLRQ�
RI�)UXLW�&URSV���������-DQXDU\�������/LVERQ��3RUWXJDO��

+HLQXV��-�0���������7KH�ELRORJ\�DQG�PDQDJHPHQW�RI�DUHDO�SRSXODWLRQV�RI�ZROO\�DSSOH�DSKLG��
Eriosoma lanigerum� �+DXVPDQQ�� �+RPRSWHUD�� $SKLGLGDH��� 3KG� WKHV\V�� 8QLYHUVLW\� RI�
6WHOOHQERVFK��

/RZHQVWHLQ� '�0��� $QGUHZV� +��� 0XJLFD� $��� :LPDQ� 1�*��� ������ 6HQVLWLYLW\� RI� WKH� HJJ�
SDUDVLWRLG�Trissolcus japonicus��+\PHQRSWHUD��6FHOLRQLGDH��WR�ILHOG�DQG�ODERUDWRU\�DSSOLHG�
LQVHFWLFLGH�UHVLGXH��Journal of Economic Entomology����������������������

6FKQHLGHU�2UHOOL� 2��� ������ (QWRPRORJLVFKHV� 3UDNWLNXP�� �QG� HG�� +�� 5�� 6DXHUODQGHU�� $DUDX��
6ZLW]HUODQG��
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