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RIASSUNTO 
L'efficacia dell'etofenprox (Trebon Up) per il contenimento delle nottue Helicoverpa armigera 
su tabacco e Spodoptera littoralis su ravanello è stata valutata in due prove per ciascuna 

prodotto di riferimento. Contro S. littoralis le due dosi più alte sono state confrontate con 
lambda-cialotrina (12,5 mL/ha s.a.) come riferimento. I trattamenti consistevano in due  

combinazione parassita/coltura. Contro H. armigera sono state valutate tre dosi di 
applicazione (70, 140 e 210 mL/ha s.a.), in confronto con deltametrina (12,5 mL/ha s.a) come 

applicazioni, con intervallo di una settimana. Complessivamente, rispetto alla deltametrina, il 
livello medio di contenimento di H. armigera per etofenprox è risultato di 11 punti percentuali 
più alto (97%) alla dose alta, di 3 punti più alto (88%) alla dose media, ma di 16 punti più 
basso (70%) alla dose bassa, mentre per il contenimento di S. littoralis etofenprox è risultato 
comparabile a lambda-cialotrina a entrambe le dosi (91% e 94%).  
Parole chiave: lotta insetti, Helicoverpa armigera, Spodoptera littoralis, Trebon Up 
 

SUMMARY 
EFFICACY OF ETOFENPROX AGAINST MOTHS ON TOBACCO AND RADISH  

The efficacy of etofenprox (Trebon Up) in the control of the moths Helicoverpa armigera on 
tobacco and Spodoptera littoralis on radish was evaluated in two trials for each pest/crop 
combination. Against H. armigera three application rates of etofenprox were tested (70, 140 e 
210 mL/ha a.i.) in comparison with deltamethrin (12.5 mL/ha a.i.) as reference; against S. 
littoralis the two higher rates of etofenprox were tested in comparison with lambda-
cyhalothrin (12.5 mL/ha a.i.) as reference. Treatments consisted in two applications with a 
week interval. Overall, in comparison with deltamethrin, the mean control rate of H. armigera 
for etofenprox was 11 percentage points higher (97%) at the high dose, 3 points higher (88%) 
at the intermediate dose, but 16 points lower (70%) at the low dose, while the mean control 
rate of S. littoralis was comparable to that of lambda-cyalothrin at both doses (91% and 94%). 
Keywords: pest control, Helicoverpa armigera, Spodoptera littoralis, Trebon Up 
 

INTRODUZIONE 
La nottua gialla, Helicoverpa armigera (Hübner) (Lepidoptera: Noctuidae), è capace di 

attaccare un grandissimo numero di specie vegetali coltivate e spontanee (Fitt, 1990; CABI, 
2018). Una femmina fecondata depone diverse centinaia di uova, singolarmente o in gruppi di 
pochi elementi. Le larve tendono subito a disperdersi per mancanza d’istinti gregari e mutano 
cinque volte nel corso del loro sviluppo, completando la fase larvale in circa due settimane in 
estate (Sannino et al., 1996). La soglia termica minima per lo sviluppo è di 11-12 °C, la 
massima varia da 37 a 42 °C, a seconda che le temperature siano costanti o fluttuanti; quella 
ottima è compresa tra 31 e 34 °C. La larva si nutre di foglie, infiorescenze, frutti e semi, 
mostrando preferenza per gli organi riproduttivi. Raggiunta la maturità s’incrisalida nel suolo 
in un bozzolo terroso rivestito internamente da leggera trama sericea. Sul tabacco il danno 
rilevante riguarda le foglie e le defogliazioni più vistose sono provocate dalle larve mature. 
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1HOO
DUHD�GL�FROWLYD]LRQH�GHO�WDEDFFR�%XUOH\�LQ�&DPSDQLD��DWWDFFKL�FRQVLVWHQWL�GL�QRWWXD�JLDOOD�
VL� YHULILFDQR� GDOO¶HVWDWH� DOO¶DXWXQQR� LQROWUDWR�� ULGXFHQGRVL� SRL� OD� SRSROD]LRQH� LQIHVWDQWH� FRQ�
O
DEEDVVDPHQWR�GHOOD�WHPSHUDWXUD���

Spodoptera littoralis� �%RLVGXYDO�� �/HSLGRSWHUD�� 1RFWXLGDH�� DWWDFFD� SUHYDOHQWHPHQWH� OH�
FROWXUH�RUWLYH��%URZQ�H�'HZKXUVW���������+D�XQ�FLFOR�HYROXWLYR�SULYR�GL�GLDSDXVD��,Q�,WDOLD�q�
SUHVHQWH�VRSUDWWXWWR�OXQJR�OH�FRVWH�PHULGLRQDOL�H� LQ�/LJXULD��GRYH�WURYD�FRQGL]LRQL�IDYRUHYROL�
GL�VYLOXSSR�SHU�LO�FOLPD�PLWH�H�OD�GHQVLWj�GL�FROWXUH�SURWHWWH��6DQQLQR���������,O�QXPHUR�GHOOH�
JHQHUD]LRQL�YDULD�GD���D����FRQ�LO�PDVVLPR�LQ�DPELHQWH�SURWHWWR��/H�IHPPLQH�SRVVRQR�GHSRUUH�
ILQR�D�����PLJOLDLD�GL�XRYD��ILVVDQGROH�VXOOD�SDJLQD�LQIHULRUH�GHOOH�IRJOLH��LQ�DPPDVVL�FRPSDWWL�
LUUHJRODUL�� SOXULVWUDWLILFDWL�� ULFRSHUWL� GD� VTXDPH�SLOLIRUPL�� /H� ODUYH� WHQGRQR�D� YLYHUH� JUHJDULH�
ILQR� DOOD� TXDUWD� HWj�� FRPSOHWDQGR� OR� VYLOXSSR� LQ� VHL� VWDGL� LQ� SRFR� SL�� GL� GXH� VHWWLPDQH�� 6L�
DOLPHQWDQR�VX�WXWWL�JOL�RUJDQL�YHUGL�GHOOD�SLDQWD��SURGXFHQGR�URVXUH�FKH�FDXVDQR�GHFODVVDPHQWR�
GHL�SURGRWWL��'HO�UDYDQHOOR�VRQR�DWWDFFDWH�HVFOXVLYDPHQWH�OH�IRJOLH��FRQ�GDQQL�QRWHYROL�VROR�LQ�
FDVR�GL�JUDYL�LQIHVWD]LRQL�R�QHOOH�IDVL�LQL]LDOL�GHO�FLFOR�FROWXUDOH��
3HU�XQ�HIILFDFH�FRQWHQLPHQWR�q�VSHVVR�QHFHVVDULR�LPSLHJDUH�LQVHWWLFLGL�GL�VLQWHVL�FKLPLFD�H�

DWWXDOPHQWH�VL�XVDQR�LQ�SUHYDOHQ]D�SLUHWURLGL��HVVHQGRVL�ULGRWWR�QHO� WHPSR�LO�QXPHUR�GL�TXHOOL�
DPPHVVL� VX� WDEDFFR� H� UDYDQHOOR�� /
HWRIHQSUR[�� FDSRVWLSLWH� GHOOD� IDPLJOLD� FKLPLFD� GHL�
IHQRVVLEHQ]LO�HWHUH�� FRQ� EXRQ� SURILOR� HFRWRVVLFRORJLFR� �VHQ]D� JUXSSL� FLDQLGULFL��� q� XQ�
LQVHWWLFLGD� DG� DPSLR� VSHWWUR� G¶D]LRQH�� DSSURYDWR� SHU� O¶LPSLHJR� VX� PROWH� FROWXUH� HUEDFHH� H�
DUERUHH��SL��YROWH�VDJJLDWR�LQ�,WDOLD��6DQQLQR�HW�DO���������������*XDVWDPDFFKLD�HW�DO����������
PD�QRQ�DQFRUD�VX�WDEDFFR�H�UDYDQHOOR��
,Q�TXHVWD�QRWD�VL�ULDVVXPRQR�L�ULVXOWDWL�GHOO¶LPSLHJR�GL�XQ�IRUPXODWR�GL�HWRIHQSUR[��7UHERQ�

8S��QHO�FRQWHQLPHQWR�GHOOD�H. armigera�VX�WDEDFFR��Nicotiana tabacum�/���H�GHOOD�S. littoralis�
VX�UDYDQHOOR��Raphanus sativus�/����LQ�TXDWWUR�VDJJL�FRQGRWWL�LQ�D]LHQGH�VROLWDPHQWH�LQWHUHVVDWH�
GD�DWWDFFKL�GHOOH�GXH�QRWWXH�GDOOD�SULPDYHUD�DOO¶DXWXQQR���
�

0$7(5,$/,�(�0(72',�
6DJJL�VX�WDEDFFR�
'XH�VDJJL��GL�VHJXLWR�LGHQWLILFDWL�FRPH�WDE$�H�WDE%��WDEHOOD����VRQR�VWDWL�FRQGRWWL�QHO�������

QHO� FRPXQH� GL� 6DQW¶$JDWD� GHL� *RWL� �%1��� VX� FROWXUH� GL� WDEDFFR� %DGLVFKHU� %XUOH\� �FY� 30�
%0$��0DVVDUR���GLVWDQ]LDWH�FLUFD�����P��,O�WUDSLDQWR�q�VWDWR�HVHJXLWR�FRQ�SLDQWLQH�QRQ�WUDWWDWH�
FRQ� LQVHWWLFLGL� LQ�VHPHQ]DLR��(WRIHQSUR[�q�VWDWR�VDJJLDWR� LQ� WUH� WUDWWDPHQWL�� ULVSHWWLYDPHQWH�D�
WUH�GRVL�GL� VRVWDQ]D�DWWLYD� ���������H�����PO�KD��� LQ�FRQIURQWR�FRQ�GHOWDPHWULQD� �'HFLV�(YR��
DOOD�GRVH�GL������J�KD�GL�VRVWDQ]D�DWWLYD��FRPH�WUDWWDPHQWR�GL�ULIHULPHQWR��(QWUDPEL�L�SURGRWWL�
VRQR�VWDWL�VDJJLDWL�FRQ���DSSOLFD]LRQL�GLVWDQ]LDWH�GD�XQD�VHWWLPDQD�H�SUHYHGHYDQR�LO�FRQIURQWR�
FRQ� XQ� WHVWLPRQH� QRQ� WUDWWDWR� �WDEHOOD� ���� ,� WUDWWDPHQWL� VRQR� VWDWL� UHSOLFDWL� WUH� YROWH� LQ� XQ�
GLVHJQR�D�EORFFKL�UDQGRPL]]DWL�FRPSOHWL��FRQ�SDUFHOOH�GL�����SLDQWH�LQ�FLQTXH�ILOH�SHU�WDE$�H�
GL�����SLDQWH� LQ�VHL� ILOH�SHU� WDE%��/H�GXH�DSSOLFD]LRQL�VRQR�VWDWH�HVHJXLWH�FRQ�PRWRSRPSD�D�
VSDOOD� �PRGHOOR� (QHUJ\� 3OXV� 9ROSL�� SUHVVLRQH� GL� �� EDU�� XJHOOR� WLSR� )ODW� VSUD\� WLSV� 7HH�-HW�
�������� LPSLHJDQGR�XQ�YROXPH�GL�DFTXD�SDUL�D�������/�KD��QHL�JLRUQL����H����VHWWHPEUH�SHU�
WDE$�H���H����VHWWHPEUH�SHU�WDE%��GRSR�DYHU�ULOHYDWR�OD�SUHVHQ]D�GHOOH�SULPH�ODUYH�VXOOH�SLDQWH��
2OWUH� DL� WUDWWDPHQWL� VSHULPHQWDOL� QRQ� VRQR� VWDWL� XWLOL]]DWL� DOWUL� LQVHWWLFLGL�� 3ULPD� GL� FLDVFXQD�
DSSOLFD]LRQH� H� XQD� H� GXH� VHWWLPDQH� GRSR� OD� VHFRQGD� VRQR� VWDWH� FRQWDWH� OH� ODUYH� YLYH� VX� ���
SLDQWH�SHU�SDUFHOOD��HOLPLQDQGR�OH�ODUYH�WURYDWH�D�RJQL�ULOLHYR��
6DJJL�VX�UDYDQHOOR�
'XH�VDJJL��GL�VHJXLWR�LGHQWLILFDWL�FRPH�UDY$�H�UDY%��WDEHOOD�����VRQR�VWDWL�FRQGRWWL�QHO�������

QHO�FRPXQH�GL�3RUWLFR�GL�&DVHUWD� �&(��� VX�FROWXUH�GL� UDYDQHOOR�GHOOD�FY�3LFR�)��� VHPLQDWH�D�
VSDJOLR� ULVSHWWLYDPHQWH� LO� ��� DSULOH� H� LO� ��� VHWWHPEUH�� 7UHERQ�8S� q� VWDWR� VDJJLDWR� FRQ� GXH�
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WUDWWDPHQWL�� ULVSHWWLYDPHQWH� DOOH� GRVL� GL� VRVWDQ]D� DWWLYD� GL� ���� H� ���� J�KD�� � D� FRQIURQWR� FRQ�
ODPEGD�FLDORWULQD��.DUDWH�=HRQ���DOOD�GRVH�GL������J�KD��HQWUDPEL�FRQ�GXH�DSSOLFD]LRQL�IRJOLDUL�
GLVWDQ]LDWH�����JLRUQL�H�D�FRQIURQWR�FRQ�XQ� WHVWLPRQH�QRQ� WUDWWDWR��WDEHOOD����LQ�XQ�GLVHJQR�D�
TXDGUDWR�ODWLQR��FRQ�TXDWWUR�UHSOLFKH�H�SDUFHOOH�GL����H����P���ULVSHWWLYDPHQWH�SHU�UDY$�H�UDY%��
/H�GXH�DSSOLFD]LRQL��HVHJXLWH�FRQ�OH�VWHVVH�SURFHGXUH�XWLOL]]DWH�QHL�VDJJL�VX�WDEDFFR��VRQR�VWDWH�
IDWWH� QHL� JLRUQL� ��� H� ��� PDJJLR� SHU� UDY$� H� ��� H� ��� RWWREUH� SHU� UDY%�� 2OWUH� DL� WUDWWDPHQWL�
VSHULPHQWDOL� QRQ� VRQR� VWDWL� XWLOL]]DWL� DOWUL� LQVHWWLFLGL�� 1HL� JLRUQL� ���� ���� ���� ���PDJJLR� H� ��
JLXJQR�� SHU� UDY$�� H� ���� ���� ���� ��� H� ��� RWWREUH�� SHU� UDY%�� VRQR� VWDWH� FRQWDWH� OH� IRJOLH�
GDQQHJJLDWH��FRQ�WLSLFKH�URVXUH�LUUHJRODUL��VX�����IRJOLH�LQ�XQ�PHWUR�TXDGUDWR�GL�VXSHUILFLH�DO�
FHQWUR�GHOOH�SDUFHOOH��HOLPLQDQGR�OH�IRJOLH�GDQQHJJLDWH�D�RJQL�ULOLHYR��
$QDOLVL�GHL�GDWL�
,� YDORUL� SDUFHOODUL� RVVHUYDWL� G¶LQFLGHQ]D�GHOO
RUJDQLVPR�EHUVDJOLR� �QXPHUR�GL� ODUYH� YLYH� VX�

YHQWL� SLDQWH� SHU� H. armigera� H� SHUFHQWXDOH� GL� IRJOLH� DWWDFFDWH� SHU� S. littoralis�� VRQR� VWDWL�
ULDVVXQWL� SHU� WUDWWDPHQWR�� RVVHUYD]LRQH� H� VDJJLR� FRPH�PHGLH� H� FDPSL� GL� YDULD]LRQH�� ,� YDORUL�
PHGL�GL�FRQWHQLPHQWR�SUHYLVWL��SHU�FRQGL]LRQL�VLPLOL�GL�VDJJLR��VRQR�VWDWL�RWWHQXWL�PRGHOODQGR�L�
YDORUL� DWWXDOL�� FDOFRODWL� FRQ� IRUPXOD� GL� $EERWW�� FRQ� XQD� GLVWULEX]LRQH� EHWD� LQ� IXQ]LRQH� GHL�
IDWWRUL�VSHULPHQWDOL��XWLOL]]DQGR�LO�SURJUDPPD�5��5�&RUH�7HDP����������
�

7DEHOOD����'HWWDJOL�GHL�WUDWWDPHQWL�
7UDWWDPHQWR��
VRVWDQ]D�DWWLYD�

)RUPXODWR��
FRPPHUFLDOH�

PO�KD�DSSO�� 'DWH�GL�DSSOLFD]LRQH�
V�D�� I�F�� WDE$� WDE%� UDY$� UDY%�

'HOWDPHWULQD� 'HFLV�(YR� ����� ���� ����������� ���������� �� ��
(WRIHQSUR[������ 7UHERQ�8S� ��� ���� ����������� ���������� �� ��
(WRIHQSUR[������� 7UHERQ�8S� ���� ���� ����������� ���������� ����������� �������������
(WRIHQSUR[������� 7UHERQ�8S� ���� ���� ����������� ���������� ����������� �������������
/DPEGD�FLDORWULQD� .DUDWH�=HRQ� ����� ���� �� �� ����������� �������������
�

5,68/7$7,�(�',6&866,21(�
&RQWHQLPHQWR�GL�H. armigera�VX�WDEDFFR�
,� SULPL� VHJQL� GL� DWWDFFR�� URVXUH� VX� JHUPRJOL� DSLFDOL� H� ILRUL�� H� OH� SULPH� ODUYH� VRQR� VWDWL�

RVVHUYDWL� FLUFD� TXDWWUR�PHVL� GRSR� LO� WUDSLDQWR�� D� LQL]LR� VHWWHPEUH� LQ� WDE$� H� D� ILQH� DJRVWR� LQ�
WDE%��VX�SLDQWH�FRQ�FLUFD����IRJOLH�H�LQILRUHVFHQ]H�LQ�GLIIHUHQWL�VWDGL�GL�VYLOXSSR��$O�PRPHQWR�
GHOOD� SULPD� DSSOLFD]LRQH� VRQR� VWDWH� FRQWDWH�� VX� ��� SLDQWH�� GD� �� D� �� ODUYH�� SUHYDOHQWHPHQWH�
SLFFROH��LQ�WDE$��H�GD���D���ODUYH��SHU�XQ�WHU]R�SURVVLPH�DOOR�VWDGLR�PDWXUR��LQ�WDE%��$OOH�WUH�
RVVHUYD]LRQL� GRSR� O
LQL]LR� GHL� WUDWWDPHQWL� ��� JLRUQL� GRSR� OD� SULPD� DSSOLFD]LRQH�� ���� H� ������
GRSR�OD�VHFRQGD���LO�QXPHUR�PHGLR�GL�ODUYH�VX����SLDQWH�q�DXPHQWDWR�ULVSHWWLYDPHQWH�D��������
������ H� ������� ULVSHWWLYDPHQWH� LQ� WDE$� H� WDE%�� SHU� LO� WHVWLPRQH� QRQ� WUDWWDWR�� PHQWUH� q�
GLPLQXLWR� D� ����� �������� H� ���� SHU� LO� WUDWWDPHQWR� FRQ� GHOWDPHWULQD�� D� ����� ���� H� ���� SHU�
HWRIHQSUR[��������D������������H���������SHU�HWRIHQSUR[��������D����������H�����SHU�HWRIHQSUR[�
������WDEHOOD�����
,� YDORUL� PHGL� VWLPDWL� GL� FRQWHQLPHQWR� SHUFHQWXDOH� �$EERWW�� XQD� VHWWLPDQD� GRSR� OD� SULPD�

DSSOLFD]LRQH�H�XQD�H�GXH�VHWWLPDQH�GRSR�OD�VHFRQGD��ULVSHWWLYDPHQWH�LQ�WDE$�H�WDE%��VRQR������
�������H������������SHU� LO� WUDWWDPHQWR�GL� ULIHULPHQWR�������������H������������SHU�HWRIHQSUR[�
������������������H������������SHU�HWRIHQSUR[�������������������H������������SHU�HWRIHQSUR[������
�WDEHOOD�����
,�YDORUL�PHGL�VWLPDWL�GL�FRQWHQLPHQWR�SHUFHQWXDOH��$EERWW���FRQVLGHUDQGR�LO�QXPHUR�WRWDOH�GL�

ODUYH� YLYH� RVVHUYDWR� SRVW�WUDWWDPHQWR�� ULVSHWWLYDPHQWH� LQ� WDE$� H� WDE%�� VRQR�� ��� H� ��� SHU� LO�
WUDWWDPHQWR�GL�ULIHULPHQWR�����H����SHU�HWRIHQSUR[�����������H����SHU�HWRIHQSUR[�����������H����
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per etofenprox (70) (tabella 4). L'efficacia relativa dei trattamenti è simile nei due saggi e si 
possono considerare valori medi stimati di contenimento, conglobando i dati di entrambi i 
saggi pari a 97, 88 e 70 rispettivamente per le dosi alta, media e bassa di etofenprox, contro 86 
per il trattamento con deltametrina (tabella 4). 
 
Tabella 2. Numero medio (osservato) e campo di variazione di larve vive di H. armigera su 20 
piante per trattamento, osservazione e saggio  
Trattamento T1 + 0 gg T1 + 7 gg T2 + 5-6 gg T2 + 14-15 gg 
TabA     

Etofenprox(210) 6,3 ( 5;  8) 0,7 ( 0;  1) 0 ( 0;  0) 0 ( 0;  0) 
Etofenprox(140) 3,7 ( 3;  4) 2,7 ( 2;  3) 0 ( 0;  0) 0,3 ( 0;  1) 
Deltametrina 4,7 ( 3;  7) 2,3 ( 2;  3) 0,3 ( 0;  1) 1,0 ( 0;  2) 
Etofenprox(70) 4 ( 2;  7) 5,7 ( 4;  7) 3 ( 2;  4) 3,3 ( 3;  4) 
Non trattato 3,3 ( 1;  5) 11 ( 9; 14) 12 ( 9; 15) 16 (14; 18) 

TabB     
Etofenprox(210) 2 ( 0;  4) 0 ( 0;  0) 0 ( 0;  0) 0 ( 0;  0) 
Etofenprox(140) 3,7 ( 1;  7) 2,3 ( 1;  3) 0,3 ( 0;  1) 0,3 ( 0;  1) 
Deltametrina 4 ( 2;  5) 3 ( 2;  4) 0,7 ( 0;  1) 1,7 ( 1;  3) 
Etofenprox(70) 3,7 ( 2;  5) 5 ( 4;  6) 3 ( 2;  4) 3,3 ( 3;  4) 
Non trattato 3 ( 1;  6) 12 ( 8; 15) 13 ( 9; 16) 17 (16; 19) 

T1 + giorni dopo prima applicazione; T2 + giorni dopo seconda applicazione (rispettivamente per tabA e 
tabB) 
 
Tabella 3. Valori medi stimati di contenimento (Abbott) delle larve di H. armigera per 
trattamento, osservazione e saggio, con intervalli di confidenza al 95% 
 tabA tabB 
Trattamento T1 + 7 gg T2 + 5 gg T2 + 14 gg T1 + 7 gg T2 + 6 gg T2 + 15 gg 
Etofenprox(210) 94 [85;  99] 98 [93;  99] 98 [93;  99] 98 [93;  99] 98 [93;  99] 98 [93; 100]
Etofenprox(140) 74 [56;  89] 97 [93;  99] 96 [90;  99] 80 [61;  92] 96 [90;  99] 97 [91;  99]
Deltametrina 76 [58;  90] 96 [90;  99] 94 [85;  98] 74 [56;  88] 94 [86;  98] 88 [75;  97]
Etofenprox(70) 45 [26;  66] 73 [54;  89] 78 [60;  90] 54 [34;  74] 75 [57;  89] 79 [61;  92]
T1 e T2 + giorni dopo la prima e seconda applicazione 
 
Tabella 4. Valori medi stimati di contenimento (Abbott) delle larve di H. armigera e delle 
differenze tra le medie rispetto al trattamento di riferimento per trattamento, saggio e medie 
complessivi, con intervalli di confidenza al 95% 
 Medie totali Differenze nelle medie totali 
Trattamento tabA tabB media tabA tabB media 
Etofenprox(210) 95 [86; 99] 97 [91; 99] 97 [92; 99]   8 [ -3;  24]  13 [  2;  29]  11 [  3;  21] 
Etofenprox(140) 88 [72; 97] 89 [73; 97] 88 [78; 95]   1 [-15;  18]   4 [-12;  22]   3 [ -8;  14] 
Deltametrina 87 [69; 96] 84 [67; 95] 86 [75; 93]  
Etofenprox(70) 68 [44; 86] 72 [49; 88] 70 [56; 81] -18 [-41;   3] -12 [-35;   9] -16 [-30;  -1] 
 

L'efficacia media di etofenprox per il contenimento di H. armigera su tabacco è attesa 
superiore a quella di deltametrina alla dose alta, con una differenza probabile (al 95%) tra 3 e 
21 punti percentuali dell'indice Abbott, comparabile alla dose media, inferiore alla dose bassa, 
con una differenza tra 30 e 1 punti percentuali in meno dell'indice Abbott. 
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&RQWHQLPHQWR�GL�S. littoralis�VX�UDYDQHOOR�
$O�PRPHQWR� GHOOD� SULPD� DSSOLFD]LRQH�� FRQ� SLDQWLQH� GL� ���� IRJOLH�� OD� SHUFHQWXDOH� GL� IRJOLH�

DWWDFFDWH� GD� S. littoralis� HUD� SLXWWRVWR� EDVVD�� FRQ� FDPSR� GL� YDULD]LRQH� WUD� ���� H� ����� /D�
SRSROD]LRQH� GHO� SDUDVVLWD� HUD� FRVWLWXLWD� SUHYDOHQWHPHQWH� GD� ODUYH� QHL� SULPL� TXDWWUR� VWDGL� GL�
VYLOXSSR�� ,Q� HQWUDPEL� L� VDJJL�� QHOOH� WUH� VHWWLPDQH� GL� RVVHUYD]LRQH�� XQD� GRSR� OD� SULPD�
DSSOLFD]LRQH� GHL� WUDWWDPHQWL� H� GXH� GRSR� OD� VHFRQGD�� O
LQFLGHQ]D� PHGLD� SHUFHQWXDOH� GL� IRJOLH�
DWWDFFDWH� q� DXPHQWDWD� ILQR� D� ��� SHU� LO� WHVWLPRQH� QRQ� WUDWWDWR�� LQ� HQWUDPEL� L� VDJJL�� PHQWUH�
ULPDQHYD�HQWUR�LO�FDPSR�GL�YDULD]LRQH�SUH�WUDWWDPHQWR��SUHYDOHQWHPHQWH�DO�OLPLWH�LQIHULRUH��SHU�
WXWWL�L�WUDWWDWL��WDEHOOD������
�
7DEHOOD� ��� 3HUFHQWXDOH� PHGLD� �RVVHUYDWD�� H� FDPSR� GL� YDULD]LRQH� GL� IRJOLH� DWWDFFDWH� GD� S. 
littoralis�SHU�WUDWWDPHQWR��RVVHUYD]LRQH�H�VDJJLR�
7UDWWDPHQWR� 7������JJ� 7������JJ� 7��������JJ� 7������JJ� 7�������JJ�
5DY$� � � � �
(WRIHQSUR[������ ��������������� ����������� ������������� ������������� �������������
/DPEGD�FLDORWULQD���������������� ����������� ������������� ��������������� ���������������
(WRIHQSUR[������ ��������������� ������������� ������������� ����������� �������������
1RQ�WUDWWDWR� ��������������� �������������� ������������� ������������ ������������

5DY%�
(WRIHQSUR[������ ������������� ����������� ������������� ������������� ���������
/DPEGD�FLDORWULQD���������������� ������������� ������������� ������������� �������������
(WRIHQSUR[������ ��������������� ��������������� ������������� ������������� �������������
1RQ�WUDWWDWR� ����������� ������������� ������������ ������������ ������������

7����JLRUQL�GRSR�SULPD�DSSOLFD]LRQH��7����JLRUQL�GRSR�VHFRQGD�DSSOLFD]LRQH��ULVSHWWLYDPHQWH�
SHU�UDY$�H�UDY%��
�
,�YDORUL�PHGL� VWLPDWL�GHOO
LQGLFH�GL�FRQWHQLPHQWR�$EERWW�� ULVSHWWLYDPHQWH�SHU� UDY$�H� UDY%��

QHOOH� WUH� VHWWLPDQH� SRVW�WUDWWDPHQWR� HUDQR� FRPSUHVL� QHOO¶LQWHUYDOOR� ������ �UDY$�� H� ������
�UDY%��SHU� LO� WUDWWDPHQWR�FRQ� ODPEGD�FLDORWULQD���������UDY$��H��������UDY%��SHU�HWRIHQSUR[�
��������������UDY$��H��������UDY%��SHU�HWRIHQSUR[��������WDEHOOD�����,�YDORUL�GL�FRQWHQLPHQWR�
UHODWLYDPHQWH� EDVVL� D� WUH� JLRUQL� GDOOD� SULPD� DSSOLFD]LRQH�� LQ� UDY%�� VRQR� FRQGL]LRQDWL� GDO�
UHODWLYDPHQWH�EDVVR�OLYHOOR�G¶LQFLGHQ]D�GHO�GDQQR�D�WDOH�GDWD���������
�
7DEHOOD� ��� 9DORUL� PHGL� VWLPDWL� GL� FRQWHQLPHQWR� �$EERWW�� GHOO
LQFLGHQ]D� GL� DWWDFFKL� GL� S. 
littoralis�SHU�WUDWWDPHQWR��RVVHUYD]LRQH�H�VDJJLR��FRQ�LQWHUYDOOL�GL�FRQILGHQ]D�DO�����
7UDWWDPHQWR� 7������JJ� 7��������JJ� 7������JJ� 7�������JJ�
5DY$�
(WRIHQSUR[������ ���>�������@� ���>�������@� ���>�������@� ���>�������@�
/DPEGD�FLDORWULQD� ���>�������@� ���>�������@� ���>�������@� ���>�������@�
(WRIHQSUR[������ ���>�������@� ���>�������@� ���>�������@� ���>�������@�

5DY%�
(WRIHQSUR[������ ���>�������@� ���>�������@� ���>�������@� ���>�������@�
/DPEGD�FLDORWULQD� ���>�������@� ���>�������@� ���>�������@� ���>�������@�
(WRIHQSUR[������ ���>�������@� ���>�������@� ���>�������@� ���>�������@�

7��H�7����JLRUQL�GRSR�OD�SULPD�H�VHFRQGD�DSSOLFD]LRQH�
�
,�YDORUL�PHGL�VWLPDWL�GL�FRQWHQLPHQWR�SHU�UDY$�H�UDY%��FRQVLGHUDQGR�O
LQFLGHQ]D�WRWDOH�SRVW�

WUDWWDPHQWR��VRQR�DOWL�SHU�WXWWL�L�WUDWWDPHQWL��ULVSHWWLYDPHQWH����H����SHU�HWRIHQSUR[�����������H�
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���SHU�HWRIHQSUR[�����������H����SHU�ODPEGD�FLDORWULQD��WDEHOOD�����&RQJOREDQGR�L�GDWL�GHL�GXH�
VDJJL��O
HIILFDFLD�GHOO
HWRIHQSUR[�FRQWUR�S. littoralis�VX�UDYDQHOOR�DSSDUH�FRPSDUDELOH�D�TXHOOD�GL�
ODPEGD�FLDORWULQD���
�
7DEHOOD� ��� 9DORUL� PHGL� VWLPDWL� GL� FRQWHQLPHQWR� �$EERWW�� GHOO
LQFLGHQ]D� GL� DWWDFFKL� GL� S. 
littoralis�H�GHOOH�GLIIHUHQ]H�WUD�OH�PHGLH�ULVSHWWR�DO�WUDWWDPHQWR�GL�ULIHULPHQWR�SHU�WUDWWDPHQWR��
VDJJLR�H�PHGL�FRPSOHVVLYL��FRQ�LQWHUYDOOL�GL�FRQILGHQ]D�DO�����

� 0HGLH�WRWDOL� 'LIIHUHQ]H�QHOOH�PHGLH�WRWDOL�
7UDWWDPHQWR� UDY$� UDY%� PHGLD� UDY$� UDY%� PHGLD�
(WRIHQSUR[������ ���>������@� ���>������@� ���>������@� ��>��������@� ��>��������@� ��>��������@�
/DPEGD�FLDORWULQD� ���>������@� ���>������@� ���>������@�
(WRIHQSUR[������ ���>������@� ���>������@� ���>������@� ���>��������@� ��>��������@� ���>��������@�
�

&21&/86,21,�
3HU�LO�FRQWHQLPHQWR�GL�H. armigera�VX�WDEDFFR�O
HIILFDFLD�GL�HWRIHQSUR[�q�ULVXOWDWD�VXSHULRUH�D�

TXHOOD�GL�GHOWDPHWULQD�DOOD�GRVH�GL�DSSOLFD]LRQH�GL�����J�KD�GL�V�D���FRPSDUDELOH�DOOD�GRVH�GL�
����J�KD�V�D��H�LQIHULRUH�DOOD�GRVH�GL����J�KD�V�D���PHQWUH�SHU�LO�FRQWHQLPHQWR�GL�S. littoralis�VX�
UDYDQHOOR�q�ULVXOWDWD�FRPSDUDELOH�D�TXHOOD�GHOOD�ODPEGD�FLDORWULQD��,�SRVLWLYL�ULVXOWDWL�RWWHQXWL�LQ�
TXHVWL� VDJJL�� OH� DWWLYLWj� ILQ� TXL� VYROWH� SHU� LO� FRQWUROOR� GHOOH� GLYHUVH� VSHFLH� GL� QRWWXH�� OD�
SURJUHVVLYD� ULGX]LRQH� GHJOL� LQVHWWLFLGL� GLVSRQLELOL� SHU� OD� GLIHVD� GHOOH� FROWXUH� RUWLFROH� H�
LQGXVWULDOL�� D� VHJXLWR� GHOO¶DSSOLFD]LRQH� GHOOH� QRUPDWLYH� FRPXQLWDULH�� SHUPHWWRQR� GL� GHILQLUH�
HWRIHQSUR[��7UHERQ�8S��FRPH�XQD�VROX]LRQH�HIILFDFH�SHU�LO�FRQWUROOR�GHL�OHSLGRWWHUL��
�

/$925,�&,7$7,��
&$%,� ������ Helicoverpa armigera� �FRWWRQ� EROOZRUP��� In�� ,QYDVLYH� 6SHFLHV� &RPSHQGLXP��

:DOOLQJIRUG��8.��&$%�,QWHUQDWLRQDO��ZZZ�FDEL�RUJ�LVF�
%URZQ�(�6���'HZKXUVW�&�)��������7KH�JHQXV�Spodoptera� �/HSLGRSWHUD��1RFWXLGDH�� LQ�$IULFD�

DQG�1HDU�(VW��Bulletin Entomological Research���������������
)LWW� *�3��� ������ +RVW� VHOHFWLRQ� LQ� WKH� +HOLRWKLQDH�� In�� %DLOH\�:�-�� DQG� 5LGVGLOO�6PLWK� 7�-��

�HGV���5HSURGXFWLYH�%HKDYLRXU�LQ�,QVHFWV���,QGLYLGXDOV�DQG�3RSXODWLRQV��&KDSPDQ�	�+DOO��
/RQGRQ��FIU�����������

*XDVWDPDFFKLD�)���4XHU]ROD�3���&DSHOOD�$���'L�0DULD�9���������3URYH�SUHOLPLQDUL�GL�VWUDWHJLH�
GL� GLIHVD� QHL� ULJXDUGL� GL� Tuta absoluta� OHSLGRWWHUR� JHOHFKLGH�� LQ� DPELHQWH� SURWHWWR�� Atti 
Giornate Fitopatologiche��������������

5� &RUH� 7HDP�� ������ 5�� $� /DQJXDJH� DQG� (QYLURQPHQW� IRU� 6WDWLVWLFDO� &RPSXWLQJ�� 5�
)RXQGDWLRQ�IRU�6WDWLVWLFDO�&RPSXWLQJ��9LHQQD��$XVWULD��,6%1����������������

6DQQLQR�/���������Spodoptera littoralis�LQ�,WDOLD��SRVVLELOL�UDJLRQL�GHOOD�FUHVFHQWH�GLIIXVLRQH�H�
PH]]L�GL�ORWWD��Informatore Fitopatologico�� La Difesa delle piante����������������

6DQQLQR� /��� (VSLQRVD� %��� /RPEDUGL� 3��� ������ 'HVFUL]LRQH� GHJOL� VWDGL� SUHLPPDJLQDOL� GL�
Heliothis peltigera� �>'HQLV� HW� 6FKLIIHUP�OOHU@�� ������ H� FRQIURQWR� PRUIR�HWRORJLFR� FRQ�
Helicoverpa armigera� �+�EQHU� >����@�� �/HSLGRSWHUD� 1RFWXLGDH� +HOLRWKLQDH��� Bollettino 
del Laboratorio di Entomologia agraria ‘Filippo Silvestri’�������������

6DQQLQR�/���3LUR�)���&RQWLHUR�0���3URWR�6���4XHU]ROD�3���*XDVWDPDFFKLD�)���������(IILFDFLD�GL�
HWRIHQSUR[� �7UHERQ� 8S��� FRQWUR� L� OHSLGRWWHUL� GHO� SRPRGRUR�� Atti Giornate 
Fitopatologiche��������������

6DQQLQR�/��� 3LUR� )���*XDVWDPDFFKLD� )��� ������9DOXWD]LRQH� GL� IRUPXODWL� GL� HWRIHQSUR[� SHU� OD�
ORWWD�DOOD�Spodoptera littoralis��%RLVGXYDO���Atti Incontri Fitoiatrici�����������
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