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,Q�TXHVWR�FRQWULEXWR�YHQJRQR� ULSRUWDWL�GDWL�GL�SURYH�VYROWH�QHO������HIIHWWXDWH�SHU�YDOXWDUH� LO�
JUDGR�GL�HIILFDFLD�GL�DOFXQH� VROX]LRQL�GL�GLVHUER�FKLPLFR�� DSSOLFDWH� LQ�GLYHUVH�HSRFKH�� SHU� LO�
FRQWHQLPHQWR�GL�Amaranthus rudis,�VX�PDLV�H�VRLD��FRQ�O¶RELHWWLYR�GL�LQWHJUDUH�L�ULVXOWDWL�GHOOD�
VSHULPHQWD]LRQH� VYROWD� QHO� ELHQQLR� ����������� 6X� VRLD�� OH� DSSOLFD]LRQL� GL� SUH�HPHUJHQ]D�
FRQWHQHQWL� PHWULEX]LQ�� V�PHWRODFORU� H� ELIHQR[�� QHOOH� FRQGL]LRQL� LQ� FXL� VL� q� RSHUDWR�� KDQQR�
IRUQLWR�EXRQL�ULVXOWDWL��6X�PDLV��L�PLJOLRUL�ULVXOWDWL�VRQR�VWDWL�RWWHQXWL�QHOOH�DSSOLFD]LRQL�GL�SRVW�
HPHUJHQ]D�SUHFRFH�H�SRVW�HPHUJHQ]D�FODVVLFD�FRQ�OH�PLVFHOH�FRPSUHQGHQWL�JOL�LQLELWRUL�GHO���
LGURVVLIHQLO�SLUXYDWR�GLRVVLJHQDVL� ���+33'�� H� FRQ� V�PHWRODFORU��&RPH� QHOOH� SURYH� HIIHWWXDWH�
QHOOH� DQQDWH� SUHFHGHQWL� JOL� LQLELWRUL� GHOO¶HQ]LPD� DFHWRODWWDWR� VLQWHWDVL� �$/6�� QRQ� VRQR� VWDWL�
ULVROXWLYL�QHO�FRQWHQLPHQWR�GL�A. rudis. 
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,Q� WKLV� ZRUN� WKH� GDWD� RI� WKH� WULDOV� FDUULHG� RXW� LQ� ����� DUH� UHSRUWHG� LQ� RUGHU� WR� HYDOXDWH� WKH�
GHJUHH�RI�HIIHFWLYHQHVV�RI�VRPH�FKHPLFDO�ZHHGLQJ�VROXWLRQV��DSSOLHG�DW�GLIIHUHQW�WLPHV��IRU�WKH�
FRQWURO�RI�Amaranthus rudis�LQ�FRUQ�DQG�VR\EHDQ�FURSV��ZLWK�WKH�DLP�RI�LQWHJUDWLQJ�WKH�UHVXOWV�
RI� WKH� H[SHULPHQWDWLRQ� FRQGXFWHG� LQ� WKH� SHULRG� ����������� 2Q� VR\�� SUH�HPHUJHQFH�
DSSOLFDWLRQV� FRQWDLQLQJ� PHWULEX]LQ�� V�PHWRODFKORU� DQG� ELIHQR[�� SURYLGHG� JRRG� UHVXOWV�� 2Q�
PDL]H��WKH�EHVW�UHVXOWV�ZHUH�REWDLQHG�LQ�HDUO\�SRVW� ��HPHUJHQFH�DSSOLFDWLRQV�DQG�FODVVLF�SRVW�
HPHUJHQFH� ZLWK� PL[WXUHV� WKDW� LQFOXGHG� ��K\GUR[\SKHQ\O� S\UXYDWH� GLR[\JHQDVH� ���+33'��
LQKLELWRUV� DQG� ZLWK� V�PHWRODFKORU�� $V� ZDV� WKH� FDVH� LQ� WKH� WULDOV� FDUULHG� RXW� LQ� WKH� SUHYLRXV�
\HDUV�� WKH� LQKLELWRUV�RI� WKH� HQ]\PH�DFHWRODFWDWH� V\QWKDVH� �$/6��GLG� QRW� VKRZ�DQ� DFFHSWDEOH�
FRQWURO�RI�A. rudis��
.H\ZRUGV��$PDUDQWK��$/6�LQKLELWRUV����+33'�LQKLELWRUV�
�

,1752'8=,21(�
/H�GLYHUVH�VSHFLH�GL�DPDUDQWR�FRVWLWXLVFRQR�OH�LQIHVWD]LRQL�SL��SUREOHPDWLFKH�H�GLIIXVH�QHOOH�

FROWLYD]LRQL�HVWLYH��WUD�FXL�FLWLDPR�VRLD��PDLV��VRUJR��EDUEDELHWROD��JLUDVROH��SRPRGRUR�H�SDWDWD��
$QQRYHUDWH� WUD� OH� SULPH���� VSHFLH� DO�PRQGR�SHU�GLIIXVLRQH� H� GDQQRVLWj�GD� FRPSHWL]LRQH�� LQ�
SDUWLFRODUH�QHL�WHUUHQL�SL��IHUWLOL�H�ULFFKL�GL�D]RWR��VSHFLH�QLWURILOH���GLYHQJRQR�SL��FRPSHWLWLYH�
QHOOH� FROWXUH� PHQR� VYLOXSSDWH� LQ� DOWH]]D� �)HUJXVRQ� HW� DO��� ������� /D� VSHFLH� DXWRFWRQD� SL��
GLIIXVD� LQ�,WDOLD�q�Amaranthus retroflexus��VHJXLWD�GD�A. albus��A��hybridus�H�A. blitoides.�'L�
UHFHQWH�VRQR�VWDWH� ULQYHQXWH��LQ�SDUWLFRODUH�QHOOH�DUHH�GL�)HUUDUD�H�5RYLJR�� LQIHVWD]LRQL�GL�A. 
tuberculatus�� �A. rudis��H�VXFFHVVLYDPHQWH�GL�A. palmeri��&DPSDJQD�H�*HPLQLDQL��������GXH�
VSHFLH� FRVLGGHWWH� ³DOLHQH´�� SUREDELOPHQWH� LQWURGRWWH� LQ� ,WDOLD� FRQ� SDUWLWH� GL� VHPH� LQIHVWDWR��
'LIIXVH�QHOOH�DUHH�SL��FDOGH�GHJOL�6WDWL�8QLWL�H�GHO�0HVVLFR��PD�DQFKH�LQ�$IULFD��VRQR�VSHFLH�

 
RIASSUNTO  

In questo contributo vengono riportati dati di prove svolte nel 2018 effettuate per valutare il 
grado di efficacia di alcune soluzioni di diserbo chimico, applicate in diverse epoche, per il 
contenimento di Amaranthus rudis, su mais e soia, con l’obiettivo di integrare i risultati della 
sperimentazione svolta nel biennio 2016-2017. Su soia, le applicazioni di pre-emergenza 
contenenti metribuzin, s-metolaclor e bifenox, nelle condizioni in cui si è operato, hanno 
fornito buoni risultati. Su mais, i migliori risultati sono stati ottenuti nelle applicazioni di post-
emergenza precoce e post-emergenza classica con le miscele comprendenti gli inibitori del 4-
idrossifenil-piruvato-diossigenasi (4-HPPD) e con s-metolaclor. Come nelle prove effettuate 
nelle annate precedenti gli inibitori dell’enzima acetolattato sintetasi (ALS) non sono stati 
risolutivi nel contenimento di A. rudis. 
Parole chiave: amaranto, inibitori ALS, inibitori 4-HPPD 
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GLRLFKH�LQ�JUDGR�GL�RULJLQDUH�LEULGL�FRQ�DOWUH�VSHFLH�GL�Amaranthus; UXVWLFKH�H�SDUWLFRODUPHQWH�
FRPSHWLWLYH�� SUHVHQWDQR� SRSROD]LRQL� UHVLVWHQWL� DJOL� HUELFLGL� $/6�LQLELWRUL� �VROIRQLOXUHH��
LPLGD]ROLQRQL�� WULD]RORSLULPLGLQH�� HFF��� H� SHU� TXHVWR� VRQR� ULWHQXWH� SRWHQ]LDOPHQWH�
SUREOHPDWLFKH� �:HW]HO� HW� DO��� ������&RVWHD� HW� DO��� ������� 3HU� FRQWHQHUH� TXHVWH� SUHRFFXSDQWL�
LQIHVWD]LRQL� q� IRQGDPHQWDOH� OD� ULFHUFD� GL� QXRYH� VRVWDQ]H� DWWLYH� FDUDWWHUL]]DWH� GD� GLIIHUHQWL�
PHFFDQLVPL� G¶D]LRQH� �%DUWROLQL� H� $UEL]]DQL� ������ 0DUFRQ� HW� DO��� ������� GD� LQWHJUDUH� FRQ�
TXHOOH�JLj�LQ�XVR�H�FRQ�OH�SUDWLFKH�DJURQRPLFKH�SL��FRUUHWWH��)DEEUL�HW�DO����������
/D� VSHULPHQWD]LRQH� HIIHWWXDWD� VX� VRLD� H� PDLV�� QHO� FRUVR� GHO� ������ QHOO¶DUHD� LQ� FXL� VRQR�

FRPSDUVH�DOFXQL�DQQL�ID�OH�SULPH�VHJQDOD]LRQL�GL�A. rudis��q�VWDWD�IRQGDPHQWDOH�SHU�YHULILFDUH�LO�
JUDGR�GL�HIILFDFLD�GHJOL�HUELFLGL�H� OD�PHVVD�D�SXQWR�GHOOH�PLJOLRUL�VWUDWHJLH� SHU�FRQWHQHUQH� OD�
SUHRFFXSDQWH�GLIIXVLRQH��
�

0$7(5,$/,�(�0(72',���
1HOO¶DQQDWD� ����� VRQR� VWDWH� VYROWH� �� SURYH�� WUH� VX� PDLV� H� XQD� VX� VRLD�� LQ� FXL� VRQR� VWDWH�

VDJJLDWH�GLYHUVH�VROX]LRQL�GL�GLVHUER�FKLPLFR�SHU�LO�FRQWUROOR�GL�Amaranthus rudis��6RQR�VWDWL�
XWLOL]]DWL� HUELFLGL� VHOHWWLYL� SHU� OH� GXH� FROWXUH� VRSUD� FLWDWH� LQ� DSSOLFD]LRQL� GL� SUH� H� SRVW�
HPHUJHQ]D��/H�SURYH�VRQR�VWDWH�UHDOL]]DWH�LQ�XQ¶D]LHQGD�VLWD�D�%HUUD�LQ�SURYLQFLD�GL�)HUUDUD��/D�
VSHULPHQWD]LRQH� q� VWDWD� UHDOL]]DWD� DGRWWDQGR� OR� VFKHPD� D� EORFFKL� UDQGRPL]]DWL�� FRQ� SDUFHOOH�
HOHPHQWDUL�GL����P���UHSOLFDWH�WUH�YROWH��3HU�OH�DSSOLFD]LRQL�q�VWDWD�XWLOL]]DWD�XQD�EDUUD�SRUWDWD��
D]LRQDWD� GD� D]RWR� H�PXQLWD�GL� XJHOOL� D� YHQWDJOLR� LUURUDQWL� ����/�KD�GL� VROX]LRQH�� ,� IRUPXODWL�
LPSLHJDWL�QHOOH�GLYHUVH�SURYH�VRQR�ULSRUWDWL�LQ�WDEHOOD����
�

6RLD�
/D�VRLD�q�VWDWD�VHPLQDWD�D����FP�WUD�OH�ILOH�H�����FP�VXOOD�ILOD��1HOOD�SURYD�VRQR�VWDWH�YDOXWDWH�

GLYHUVH� VROX]LRQL� GL� SUH�HPHUJHQ]D� H� O¶LQWHJUD]LRQH� GL� DOFXQH� GL� TXHVWH� FRQ� DSSOLFD]LRQL� GL�
SRVW�HPHUJHQ]D�SHU�FRPSOHWDUH�O¶HIILFDFLD�QHL�FRQIURQWL�GL�A. rudis���
�

0DLV�
/H�SURYH�VRQR�VWDWH�HIIHWWXDWH�VX�PDLV�VHPLQDWR�D����FP�WUD�OH�ILOH�H����FP�VXOOD�ILOD��6RQR�

VWDWH� HIIHWWXDWH� WUH� SURYH� GLVWLQWH�� XQD� LQ� FXL� OH� DSSOLFD]LRQL� VRQR� VWDWH� HIIHWWXDWH� LQ� SUH�
HPHUJHQ]D��XQD�DOOH�����IRJOLH��H�XQD�DOOH�����IRJOLH�GHO�PDLV���
3HU� YDOXWDUH� O¶HIILFDFLD� GHL� WUDWWDPHQWL� VRQR� VWDWL� HVHJXLWL� ULOLHYL� SHULRGLFL�� FRQ� VWLPD� GHO�

JUDGR�GL�D]LRQH�GHYLWDOL]]DQWH�����H�LO�FRQWHJJLR�ILQDOH�GHOOH�LQIHVWDQWL�UHVLGXH�SUHVHQWL�QHOOH�
SDUFHOOH� �QHOOH� WDEHOOH� q� ULSRUWDWD� OD� VRPPDWRULD� GHOOH� �� UHSOLFKH��� ,O� JUDGR� GL� VHOHWWLYLWj� GHL�
SURGRWWL� VDJJLDWL� QHL� FRQIURQWL� GHOOD� FROWXUD� q� VWDWR� YDOXWDWR� DWWUDYHUVR� ULOLHYL� YLVLYL�� FRQ�
DQQRWD]LRQH�GHL�VLQWRPL�ILWRWRVVLFL�H�VWLPD�GHOOD�ORUR�HQWLWj�VHFRQGR�OD�VFDOD�HPSLULFD��������� �
QHVVXQ�VLQWRPR����� �FROWXUD�GLVWUXWWD���
�

$QGDPHQWR�VWDJLRQDOH�DQQR������
1HOO¶DQQDWD� DJUDULD� ���������� OD� SLRYRVLWj� q� ULVXOWDWD� EXRQD� DG� HFFH]LRQH� GHL� PHVL� GL�

GLFHPEUH��JHQQDLR�H�DSULOH��LQ�FXL�OH�SUHFLSLWD]LRQL�VRQR�VWDWH�VFDUVH��
,O�PHVH�GL�PDU]R�q�VWDWR�FDUDWWHUL]]DWR�GD�XQD�IRUWH�HVFXUVLRQH�WHUPLFD�FRQ�EDVVH�WHPSHUDWXUH�

QRWWXUQH�� DQFKH� DO� GL� VRWWR� GL� ��� &� H� WHPSHUDWXUH� PLWL� GXUDQWH� LO� JLRUQR�� OH� SLRJJH� VL� VRQR�
FRQFHQWUDWH�QHL�SULPL����JLRUQL�GHO�PHVH��,Q�DSULOH�OH�WHPSHUDWXUH�VL�VRQR�VWDELOL]]DWH�FRQ�XQD�
PLQRU�HVFXUVLRQH� WHUPLFD�H� OH�SLRJJH� VRQR�VWDWH�PROWR� VFDUVH�� ,�PHVL�GL�PDJJLR�H�GL�JLXJQR�
VRQR�VWDWL�FDUDWWHUL]]DWL�GD�WHPSHUDWXUH�DOWH��VLD�GXUDQWH�LO�JLRUQR��VLD�GXUDQWH�OD�QRWWH��OH�SLRJJH�
QRQ�VRQR�VWDWH�DEERQGDQWL��PD�EHQ�GLVWULEXLWH�H�SL��FRQFHQWUDWH�QHO�PHVH�GL�JLXJQR��
�
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Tabella 1. Erbicidi e coadiuvanti utilizzati nel corso delle prove su soia e mais 
Prodotti Principi attivi e composizione (% o g/L p.a.) 

Soia 
Feinzin 70 DF Metribuzin 70% 
Centium 36 CS Clomazone 360 g/L 
Antigram Gold S-metolaclor 960 g/L 
Valley  Bifenox 480 g/L 
Basagran SG Bentazone 87% 
Bismark Clomazone 55 g/L + pendimetalin 275 g/L 
Harass Tifensulfuron 75% 
Tuareg Imazamox 40 g/L 
Mais 
Lumax S-metolachlor 312,5 g/L + mesotrione 37,5 g/L + terbutilazina 187,5 g/L 
Sulcotrek Sulcotrione 173 g/L + terbutilazina 327 g/L 
Antigram Gold S-metolaclor 960 g/L 
Adengo Isossaflutolo 50 g/L + thiencarbazone 20 g/L 
Primagram Gold S-metolachlor 312 g/L + terbutilazina 187,5 g/L 
Camix S-metolachlor 500 g/L + mesotrione 60 g/L 
Mojang TX Petoxamide 300 g/L + terbutilazina 187,5 g/L 
Laudis Tembotrione 44 g/L 
Callisto Mesotrione 100 g/L 
Casper Dicamba 50% + prosulfuron 5% 
Mondak 21 S Dicamba 243,8 g/L 
Spandis Prosulfuron 4% + nicosulfuron 10% + dicamba 40% 
Pixides Mesotrione 15% + dicamba 31,25% + nicosulfuron 10% 
Pixides Duo Mesotrione 50 g/L + dicamba 120 g/L 
Pike Metsulfuron metile 20% 
Activus Eko Pendimetalin 400 g/L 
Ghibli 240 OD Nicosulfuron 240 g/L 
Tonale Mesotrione 75 g/L + clomazone 40 g/L + terbutilazina 298 g/L 
Coadiuvanti  
Adigor Olio di colza 47,5% 
Etravon Pro Sale sodico di alchiletere solfato 276,5 g/L 

 
RISULTATI   

Le prove su mais e soia sono state effettuate sullo stesso campo, caratterizzato da una 
massiccia e uniforme presenza di Amaranthus rudis (AMARU). Oltre all’amarantacea erano 
presenti Echinochloa crus-galli (CHEAL), Setaria viridis (SETVI), Polygonum lapathifolium 
(POLLA), Abutilon theophrasti (ABUTH) e Chenopodium album (CHEAL). 
 
Soia (tabelle 2 e 3) 

Nella prova sono state saggiate diverse soluzioni per il controllo di A. rudis; in una parte 
delle parcelle sono state effettuate solo applicazioni di pre-emergenza mentre in un'altra parte 
le applicazioni preventive sono state integrate con applicazioni di post-emergenza. 

La soia è stata seminata nella prima decade di maggio, su terreno asciutto; le applicazioni di 
pre-emergenza sono state effettuate il giorno successivo alla semina; le prime piogge utili per 
l’attivazione dei prodotti residuali si sono verificate a circa dieci giorni dal trattamento. Le 
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DSSOLFD]LRQL� GL� SRVW�HPHUJHQ]D� VRQR� VWDWH� HIIHWWXDWH� D� ILQH� PHVH� TXDQGR� OD� VRLD� DYHYD�
VYLOXSSDWR�OH�SULPH�IRJOLH�YHUH�H�OH�LQIHVWDQWL�VL�WURYDYDQR�DQFRUD�DL�SULPL�VWDGL�GL�VYLOXSSR��
,Q�VHJXLWR�DOOH�DSSOLFD]LRQL�GL�SUH�HPHUJHQ]D�QRQ�VRQR�VWDWL�RVVHUYDWL�VLQWRPL�GL�ILWRWRVVLFLWj��

'RSR� L� WUDWWDPHQWL� GL� SRVW� HPHUJHQ]D� VRQR� VWDWH� RVVHUYDWH� GHOOH� JHQHUDOL]]DWH� ULGX]LRQL� GL�
VYLOXSSR� H�GHL� GLVVHFFDPHQWL�� WDOL� VLQWRPL� ULVXOWDYDQR�SL�� HYLGHQWL� QHOOH� SDUFHOOH� WUDWWDWH� FRQ�
9DOOH\���+DUDVV���(WUDYRQ�3UR�H�9DOOH\���7XDUHJ���+DUDVV���(WUDYRQ�3UR��
7XWWH�OH�DSSOLFD]LRQL�GL�SUH�HPHUJHQ]D�KDQQR�IRUQLWR�RWWLPL�ULVXOWDWL�QHO�FRQWUROOR�GL�A. rudis��

LQ�SDUWLFRODUH�VL�VRQR�GLVWLQWH�OH�PLVFHOH�$QWLJUDP�*ROG���)HLQ]LQ����')�H�$QWLJUDP�*ROG���
)HLQ]LQ����')���9DOOH\��,Q�TXDWWUR�GHOOH�FLQTXH�WHVL�WUDWWDWH�FRQ�$QWLJUDP�*ROG���)HLQ]LQ���
&HQWLXP� ��� &6� VRQR� VWDWH� HIIHWWXDWH� GHOOH� DSSOLFD]LRQL� GL� SRVW�HPHUJHQ]D� FRQ� PLVFHOH�
FRPSUHQGHQWL�9DOOH\�LQ�FRPELQD]LRQH�FRQ�GLYHUVL�SDUWQHU��WXWWH�OH�DSSOLFD]LRQL�VDJJLDWH�KDQQR�
IRUQLWR�XQ�FRQWUROOR�FRPSOHWR�GL�A. rudis��
,O� FRQWUROOR� GL�E. crus-galli� q� ULVXOWDWR� SDU]LDOH� SHU� WXWWH� OH� PLVFHOH� VDJJLDWH� QHOOH� SURYH��

O¶HIILFDFLD�QHL�FRQIURQWL�GL�P. lapahifolium�H�A.theophrasi�q�VWDWD�FRPSOHWD��
�

7DEHOOD����7HVL�D�FRQIURQWR�H�ULVXOWDWL�GHL�ULOLHYL�GHOOD�ILWRWRVVLFLWj�H�GHOO¶HIILFDFLD�HUELFLGD�

7H
VL� )RUPXODWL�

'RVL��
�NJ�R�/�KD�� (S

RF
D� )LWRWRVVLFLWj��

VFDOD������

Q��LQIHVWDQWL���VXO�WRWDOH�
GHOOH���UHSOLFKH����P��

�7�������JJ��
7�������JJ� $0$58� (&+&*�

�� 7HVWLPRQH�QRQ�WUDWWDWR� �� � � ���� ����

�� $QWLJUDP�*ROG���)HLQ]LQ����')� �������� 7�� �� �� ����

�� )HLQ]LQ����')���9DOOH\� �������� 7�� �� ��� ����

�� $QWLJUDP�*ROG���)HLQ]LQ����')���
9DOOH\� ������������ 7�� �� ��� ���

�� $QWLJUDP�*ROG���)HLQ]LQ����')���
&HQWLXP����&6� �������������� 7�� �� ��� ��

�� )HLQ]LQ����')���%LVPDUN� ���������� 7�� �� ��� ���

�� $QWLJUDP�*ROG���)HLQ]LQ����')���
&HQWLXP����&6� �������������� 7�� �� �� ���

�� $QWLJUDP�*ROG���)HLQ]LQ����')���
&HQWLXP����&6� �������������� 7�� �� ��� ��

�� $QWLJUDP�*ROG���)HLQ]LQ����')���
&HQWLXP����&6� ��������������� 7�� �� ��� ��

��� $QWLJUDP�*ROG���)HLQ]LQ����')���
&HQWLXP����&6� ��������������� 7�� �� ��� ��

'DWD�VHPLQD�VRLD������������
'DWH�DSSOLFD]LRQL��HSRFD�$�SUH�HPHUJHQ]D��7�������������
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7DEHOOD����7HVL�D�FRQIURQWR�H�ULVXOWDWL�GHL�ULOLHYL�GHOOD�ILWRWRVVLFLWj�H�GHOO¶HIILFDFLD�HUELFLGD�
7H
VL� )RUPXODWL� 'RVL��

�NJ�R�/�KD�� (S
RF
D� )LWRWRVVLFLWj��

VFDOD������

Q��LQIHVWDQWL���VXO�WRWDOH�
GHOOH���UHSOLFKH����P���

�7�������JJ��7�������JJ��

7�������JJ��7����
���JJ� $0$58� (&+&*�

�� 7HVWLPRQH�QRQ�WUDWWDWR� �� � � ���� ����

�� $QWLJUDP�*ROG���)HLQ]LQ����')� �������� 7�� �� ��� ����

�� )HLQ]LQ����')���9DOOH\� �������� 7�� �� ��� ����

�� $QWLJUDP�*ROG���)HLQ]LQ����')�
��9DOOH\� ������������ 7�� �� �� ���

�� $QWLJUDP�*ROG���)HLQ]LQ����')�
��&HQWLXP����&6� �������������� 7�� �� ��� ���

�� )HLQ]LQ����')���%LVPDUN� ���������� 7�� �� ��� ���

��
$QWLJUDP�*ROG���)HLQ]LQ����')�
��&HQWLXP����&6� �������������� 7�� ����[\� �� ���
9DOOH\���(WUDYRQ�3UR� ������ 7��

��

$QWLJUDP�*ROG���)HLQ]LQ����')�
��&HQWLXP����&6� �������������� 7��

����[\� �� ���9DOOH\���%DVDJUDQ�6*���
(WUDYRQ�3UR� ������������ 7��

��

$QWLJUDP�*ROG���)HLQ]LQ����')�
��&HQWLXP����&6� �������������� 7��

����[\� �� ����
9DOOH\���+DUDVV���(WUDYRQ�3UR� ������������

�� 7��

���

$QWLJUDP�*ROG���)HLQ]LQ����')�
��&HQWLXP����&6� �������������� 7��

����[\� �� ���9DOOH\���7XDUHJ���+DUDVV���
(WUDYRQ�3UR�

��������
���������� 7��

'DWD�VHPLQD�VRLD������������
'DWH�DSSOLFD]LRQL��HSRFD�$�SUH�HPHUJHQ]D��7��������������HSRFD�%�SRVW�HPHUJHQ]D��7�������������
'HVFUL]LRQH�VLQWRPL�ILWRWRVVLFLWj��[� �ULGX]LRQH�GL�VYLOXSSR��\� �GLVVHFFDPHQWL�
�
0DLV�
,O�PDLV�q�VWDWR�VHPLQDWR�QHOOD�SULPD�GHFDGH�GL�DSULOH��OH�DSSOLFD]LRQL�GL�SUH�HPHUJHQ]D�VRQR�

VWDWH� HIIHWWXDWH� D� WUH� JLRUQL� GDOOD� VHPLQD�� TXHOOH� GL� SRVW�HPHUJHQ]D� SUHFRFH� VRQR� VWDWH�
UHDOL]]DWH�D�ILQH�DSULOH�D���IRJOLH�YHUH�GHO�PDLV�H�TXHOOH�GL�SRVW�HPHUJHQ]D�D�����IRJOLH�GHO�PDLV�
VRQR�VWDWH�HVHJXLWH�QHOOD�VHFRQGD�GHFDGH�GL�PDJJLR��
3UH�HPHUJHQ]D��WDEHOOD����±�7XWWL�L�SURGRWWL�XWLOL]]DWL�QHOOD�SURYD�VRQR�ULVXOWDWL�VHOHWWLYL�QHL�

FRQIURQWL� GHOOD� FROWXUD�� $� FDXVD� GHOOH� VFDUVH� SUHFLSLWD]LRQL� QHO� SHULRGR� VXFFHVVLYR� DO�
WUDWWDPHQWR� QRQ� VL� q� DYXWD� XQD� FRUUHWWD� DWWLYD]LRQH� GHL� SURGRWWL� UHVLGXDOL� XWLOL]]DWL�� LQ�
SDUWLFRODUH�O¶D]LRQH�VXOOH�JUDPLQDFHH�q�ULVXOWDWD�SDU]LDOH��
3HU�TXDQWR�ULJXDUGD�LO�FRQWUROOR�GL�A. rudis��QHOOH�FRQGL]LRQL�LQ�FXL�VL�q�RSHUDWR��QHVVXQD�GHOOH�

VROX]LRQL�FRQVLGHUDWH�QHOOR�VWXGLR�q�ULVXOWDWD�ULVROXWLYD��7XWWDYLD�DOFXQH�PLVFHOH�VL�VRQR�GLVWLQWH�
SHU�XQD�GLVFUHWD�HIILFDFLD��LQ�SDUWLFRODUH�6XOFRWUHFN���$QWLJUDP�*ROG��&DPL[�H�7RQDOH��
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�� 7HVWLPRQH�QRQ�WUDWWDWR� �� � ���� ��� ���� ���� ���� ���
�� /XPD[� �� �� ���� �� ��� ���� ��� ��
�� $GHQJR� �� �� ���� �� ��� ��� ��� ��
�� 6XOFRWUHN���$QWLJUDP�*ROG� ������������ �� ��� �� �� ��� ���� ��
�� &DPL[� ���� �� ��� �� �� ��� ��� ��
�� 3ULPDJUDP�*ROG� ���� �� ��� �� ��� ���� ��� ��
�� 0RMDQJ�7;� �� �� ���� �� ��� ���� ��� ��
�� 7RQDOH� �� �� ��� �� �� ���� ���� ��
'DWD�VHPLQD�PDLV������������
'DWH�DSSOLFD]LRQL��HSRFD�$�SUH�HPHUJHQ]D��7������������
�
3RVW�±�HPHUJHQ]D�SUHFRFH��WDEHOOD����±�7XWWH�OH�VROX]LRQL�SRVWH�D�FRQIURQWR�VRQR�ULVXOWDWH�

VHOHWWLYH�QHL�FRQIURQWL�GHOOD�FROWXUD��/H�DSSOLFD]LRQL�GL�SRVW�HPHUJHQ]D�SUHFRFH�� LQ�JHQHUDOH��
KDQQR� PRVWUDWR� XQD� EXRQD� HIILFDFLD� QHL� FRQIURQWL� GHOOH� LQIHVWDQWL� SUHVHQWL� DO� PRPHQWR� GHO�
WUDWWDPHQWR�� ROWUH� DG� DYHU� HYLGHQ]LDWR� XQD� EXRQD� SHUVLVWHQ]D�� JUD]LH� DOOH� SLRJJH� FKH� KDQQR�
IDWWR�VHJXLWR�DOOH�DSSOLFD]LRQL��
7XWWL� L� SURGRWWL� XWLOL]]DWL� KDQQR� IDWWR� ULOHYDUH� XQD� EXRQD� HIILFDFLD� QHL� FRQIURQWL� GHOOH�

JUDPLQDFHH�� ,O� FRQWUROOR� GL�A. rudis� q� ULVXOWDWR� EXRQR� LQ� WXWWH� OH� WHVL�� LQ� SDUWLFRODUH� VL� VRQR�
GLVWLQWL�SHU�XQ¶HIILFDFLD�FRPSOHWD�/XPD[��&DPL[�H�3ULPDJUDP�*ROG��$�IURQWH�GHO�QXPHUR�GL�A. 
rudis�SUHVHQWL�QHO�WHVWLPRQH��VRQR�VWDWL�RWWHQXWL�EXRQL�ULVXOWDWL�DQFKH�FRQ�6XOFRWUHN���$QWLJUDP�
*ROG�� 7RQDOH�� 3L[LGHV� �� $QWLJUDP�*ROG� �� $GLJRU�� 3L[LGHV� �� $GLJRU�� /H� PLVFHOH� XWLOL]]DWH�
KDQQR�IRUQLWR�EXRQL�ULVXOWDWL�QHL�FRQIURQWL�DQFKH�QHL�FRQIURQWL�GHOOH�DOWUH�LQIHVWDQWL�GLFRWLOHGRQL�
SUHVHQWL��
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�� 7HVWLPRQH�QRQ�WUDWWDWR� �� � ����� ��� ���� ���� ��� ���

�� /XPD[� �� �� �� �� �� ��� �� ��

�� $GHQJR� �� �� ��� �� �� �� �� ��

�� $GHQJR���0RQGDN���6� �������� �� ��� �� �� �� �� ��

�� 6XOFRWUHN���$QWLJUDP�*ROG� �������� �� �� �� �� ��� �� ��

�� &DPL[� ���� �� �� �� �� ��� �� ��

�� 3ULPDJUDP�*ROG� �� �� �� �� ��� ��� �� ��

�� 0RMDQJ�W[� �� �� ��� �� �� ��� �� ��

�� 7RQDOH� �� �� �� �� �� ��� �� ��

��� 3L[LGH[���$FWLYXV�(NR���
$GLJRU� �������������� �� ��� �� ��� ��� �� ��

��� 3L[LGH[���$QWLJUDP�*ROG���
$GLJRU� �������������� �� �� �� ��� ��� �� ��

��� 3L[LGH[���$GLJRU� ���������� �� �� �� ��� ��� �� ��
'DWD�VHPLQD�PDLV������������
'DWH�DSSOLFD]LRQL��HSRFD�$�SUH�HPHUJHQ]D��7������������
�
3RVW�HPHUJHQ]D��WDEHOOH���H����±�$QFKH�LQ�TXHVWR�FDVR�WXWWH�OH�PLVFHOH�LQVHULWH�QHOOR�VWXGLR�

VRQR�ULVXOWDWH�VHOHWWLYH�QHL�FRQIURQWL�GHOOD�FROWXUD���
9LVWD�OD�QDVFLWD�VFDODUH�GL�A. rudis,�QHL�ULOLHYL�VL�q�GHFLVR�GL�IDUH�XQD�GLVWLQ]LRQH�WUD�LQGLYLGXL�

JUDQGL�������IRJOLH��H�SLFFROL������IRJOLH�YHUH��
$� YHQWL� JLRUQL� GDO� WUDWWDPHQWR� q� VWDWR� HIIHWWXDWR� XQ� SULPR� ULOLHYR� VXOO¶HIILFDFLD� H� WXWWH� OH�

PLVFHOH� HVDPLQDWH� KDQQR� IRUQLWR� GLVFUHWL� ULVXOWDWL� QHL� FRQIURQWL� GL� A theophrasti� H� P. 
lapathifolium�� 1HL� FRQIURQWL� GHJOL� LQGLYLGXL� GL� A. rudis� JUDQGL� q� VWDWD� RWWHQXWD� XQ¶HIILFDFLD�
FRPSOHWD�FRQ�/DXGLV�H�OH�PLVFHOH�/DXGLV���0RQGDN����6��3L[LGHV���$FWLYXV�(NR���$GLJRU�H�
3L[LGHV���$QWLJUDP�*ROG���$GLJRU��6X�A. rudis�SLFFROR� WXWWH� OH�VROX]LRQL�D�FRQIURQWR�KDQQR�
IRUQLWR�EXRQL�ULVXOWDWL�DG�HFFH]LRQH�GHOOD�PLVFHOD�FRVWLWXLWD�GDOOH�VROIRQLOXUHH�*KLEOL�����2'���
3LNH��FRQIHUPDQGR� OD� VFDUVD� VHQVLELOLWj�GL�TXHVWD� LQIHVWDQWH��JLj�YHULILFDWD�QHJOL�DQQL�SDVVDWL��
DJOL�LQLELWRUL�GHOO¶HQ]LPD�$/6��
�
�
�
�
�
�
�
�
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�� 7HVWLPRQH�QRQ�WUDWWDWR� �� � �� �� �� �� �� ��
�� &DVSHU���(WUDYRQ�SUR� ��������� �� ����� ���� ���� �� �� �����

�� 6SDQGLV���$GLJRU� �������� �� ����� ���� ���� ��� � �����

�� 3L[LGHV���$GLJRU� ���������� �� ����� ����� ����� ����� � �����

�� 3L[LGHV���$GLJRU� ���������� �� ����� ���� ���� ����� � �����

�� 3L[LGHV���$FWLYXV�(NR���
$GLJRU� �������������� �� ����� ���� ���� ��� � ����

�� 3L[LGHV���$QWLJUDP�*ROG�
��$GLJRU� �������������� �� ����� ���� ���� ����� � ����

�� /DXGLV� �� �� ����� ����� ����� ���� ���� ����

�� /DXGLV���0RQGDN����6� �������� �� ����� ����� ���� ���� � ����

��� *KLEOL�����2'���3LNH� ������������� �� ��� ��� � ����� ���� ���

��� &DOOLVWR� �� �� ����� � ��� ����� ��� �����

��� 3L[LGHV�'XR� �� �� ����� ��� ��� ��� ��� �����
'DWD�VHPLQD�PDLV������������
'DWH�DSSOLFD]LRQL��HSRFD�$�SUH�HPHUJHQ]D��7������������

�

$O� FRQWHJJLR� ILQDOH�� HIIHWWXDWR� D� ��� JLRUQL� GDOO¶DSSOLFD]LRQH�� OH� TXDWWUR� PLVFHOH�
SUHFHGHQWHPHQWH� FLWDWH� KDQQR� PDQWHQXWR� XQD� EXRQD� HIILFDFLD�� 'LVFUHWL� ULVXOWDWL� VRQR� VWDWL�
RWWHQXWL�� DQFKH�� FRQ� OH� PLVFHOH� 3L[LGHV� �� $GLJRU�� &DOOLVWR� H� 3L[LGHV� 'XR�� 0ROWH� GL� TXHVWH�
PLVFHOH� FRQWHQHYDQR� DQFKH� XQD� IUD]LRQH� UHVLGXDOH� FKH� KD� IDYRULWR� LO� FRQWUROOR� GHOOH� QXRYH�
QDVFLWH�GHOO¶LQIHVWDQWH���
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�� &DVSHU���(WUDYRQ�SUR� ��������� ��� �� �� ���� ��� �� ���� �
�

�� 6SDQGLV���$GLJRU� �������� ���� �� �� �� �� �� ��� ���

�� 3L[LGHV���$GLJRU� ���������� ��� �� �� �� �� �� ��� ���

�� 3L[LGHV���$GLJRU� ���������� �� �� �� �� �� �� ��� ���

�� 3L[LGHV���$FWLYXV(NR���
$GLJRU� �������������� �� �� �� �� �� �� ��� ���

�� 3L[LGHV���$QWLJUDP���$GLJRU� �������������� �� �� �� �� �� �� ��� ���

�� /DXGLV� �� �� ��� �� �� �� �� ��� ���

�� /DXGLV���0RQGDN����6� �������� �� �� �� �� �� �� ��� ���

��� *KLEOL�����2'���3LNH� ������������� ���� �� �� �� �� �� �� ��

��� &DOOLVWR� �� ��� �� �� ��� ��� �� ��� ���

��� 3L[LGHV�'XR� �� ��� �� �� ��� ��� �� ��� ���
'DWD�VHPLQD�PDLV������������
'DWH�DSSOLFD]LRQL��HSRFD�$�SUH�HPHUJHQ]D��7������������

�QRQ�q�ULSRUWDWR�LO�GDWR�GHOOH�QXRYH�QDVFLWH�LQ�TXDQWR�LPSRVVLELOH�GD�GLIIHUHQ]LDUH�GDO�UHVWR�D�FDXVD�GHOOD�
FRPSHWL]LRQH�GHOOH�LQIHVWDQWL�
�

&21&/86,21,��
/H� SURYH� HIIHWWXDWH� QHO� ������ YROWH� D� YDOXWDUH� LO� JUDGR� GL� HIILFDFLD� GL� DOFXQH� VROX]LRQL� GL�

GLVHUER�FKLPLFR�SHU�LO�FRQWHQLPHQWR�GL�Amaranthus rudis,�QHOOH�FROWXUH�GL�PDLV�H�VRLD��KDQQR�
DYXWR� O¶RELHWWLYR� GL� LQWHJUDUH� L� ULVXOWDWL� GHOOD� VSHULPHQWD]LRQH� VYROWD� QHO� ELHQQLR� ����������
�)DEEUL�HW�DO����������
6X� VRLD� OH� DSSOLFD]LRQL� GL� SUH�HPHUJHQ]D� FRQWHQHQWL� PHWULEX]LQ�� V�PHWRODFORU� H� ELIHQR[��

QHOOH�FRQGL]LRQL�LQ�FXL�VL�q�RSHUDWR��KDQQR�IRUQLWR�EXRQL�ULVXOWDWL�QHO�FRQWUROOR�GL�A. rudis��3HU�
FRPSOHWDUH� O¶D]LRQH� GHL� WUDWWDPHQWL� SUHYHQWLYL� VRQR� VWDWH� HIIHWWXDWH� GHOOH� LQWHJUD]LRQL� FRQ�
DSSOLFD]LRQL�GL�SRVW�HPHUJHQ]D�D�EDVH�GL�ELIHQR[��LQ�PLVFHOD�FRQ�GLYHUVL�SDUWQHU��WDOL�VWUDWHJLH�
GL�LQWHUYHQWR�KDQQR�SRUWDWR�D�XQ�FRQWUROOR�FRPSOHWR�GHOO¶LQIHVWDQWH��
6X� PDLV� VRQR� VWDWH� VDJJLDWH� VWUDWHJLH� GL� SUH�HPHUJHQ]D�� SRVW�HPHUJHQ]D� SUHFRFH� H� SRVW�

HPHUJHQ]D�D�����IRJOLH�YHUH�GHO�PDLV��$�FDXVD�GHOO¶DVVHQ]D�GL�SUHFLSLWD]LRQL��OH�DSSOLFD]LRQL�GL�
SUH�HPHUJHQ]D�QRQ�KDQQR�IRUQLWR�ULVXOWDWL�VRGGLVIDFHQWL�QHO�FRQWUROOR�GHOO¶LQIHVWDQWH��
/H�DSSOLFD]LRQL�GL�SRVW�HPHUJHQ]D�SUHFRFH�H�SRVW�HPHUJHQ]D�D����� IRJOLH�GHO�PDLV��JUD]LH�

DQFKH�DOOH�FRQGL]LRQL�PHWHUHRORJLFKH�IDYRUHYROL��KDQQR�IRUQLWR�EXRQL�ULVXOWDWL�QHO�FRQWUROOR�GL�
A. rudis�� ,Q� SDUWLFRODUH�� D� FRQIHUPD� GL� TXDQWR� RVVHUYDWR� QHOOH� DQQDWH� SUHFHGHQWL�� L� PLJOLRUL�
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ULVXOWDWL�VRQR�VWDWL�RWWHQXWL�FRQ�JOL�LQLELWRUL�GHO���LGURVVLIHQLO�SLUXYDWR�GLRVVLJHQDVL����+33'��H�
FRQ�V�PHWRODFORU��
$�FDXVD�GHOOD�QDVFLWD�VFDODUH�GL�A. rudis,� VX�HQWUDPEH� OH�FROWXUH��q�HPHUVD� O¶LPSRUWDQ]D�GL�

DWWXDUH�GHOOH�VWUDWHJLH�FKH�SUHYHGDQR�DSSOLFD]LRQL�GL�SUH�HPHUJHQ]D��LQWHJUDWH�FRQ�DSSOLFD]LRQL�
GL� SRVW�HPHUJHQ]D�� 4XDORUD� OH� FRQGL]LRQL� PHWHR� QRQ� FRQVHQWDQR� GL� HIIHWWXDUH� WUDWWDPHQWL�
SUHYHQWLYL� R� QRQ� QH� JDUDQWLVFDQR� LO� ORUR� VXFFHVVR�� ULVXOWD� IRQGDPHQWDOH� LQWHUYHQLUH� LO� SULPD�
SRVVLELOH� LQ� SRVW�HPHUJHQ]D�� LQVHUHQGR� QHOOH� PLVFHOH� SULQFLSL� DWWLYL� FRQ� D]LRQH� UHVLGXDOH� H�
IRJOLDUH��
7XWWDYLD� O¶DSSURFFLR�FKLPLFR�QRQ�q�GD�FRQVLGHUDUVL� OD� VROD� VROX]LRQH�SHU� LO� FRQWUROOR�GL�A. 

rudis��PD�GHYH�HVVHUH�FRQVLGHUDWR�FRPH�SDUWH�GL�XQ�SL��DPSLR�VLVWHPD�GL� ORWWD� LQWHJUDWD�FKH�
SUHYHGD�O¶DGR]LRQH�GL�FRUUHWWH�SUDWLFKH�DJURQRPLFKH��
�
5LQJUD]LDPHQWL�
6L�ULQJUD]LDQR�0LUFR�&DVDJUDQGL��0DWWLD�0HQHJDWWL��$QJHOR�)HOORQL�H�0DUFR�/HRQDUGL�SHU�OD�
FROODERUD]LRQH�RIIHUWD�QHOO¶LPSRVWD]LRQH�HG�HVHFX]LRQH�GHOOH�SURYH��

�
/$925,�&,7$7,�

%DUWROLQL�'���$UEL]]DQL�$���������3\UDIOXIHQ�HWK\O��3LUDPD[�(&���DWWLYLWj�H�VHOHWWLYLWj��SHU�
LPSLHJR� VX� VRLD�� QHO� FRQWUROOR� GL� LQIHVWDQWL� GLFRWLOHGRQL�� FRPSUHVR� DPDUDQWR�
UHVLVWHQWH��Atti Giornate Fitopatologiche��������������

&DPSDJQD� *��� *HPLQLDQL� (��� ������ /RWWD� DJOL� DPDUDQWL� FKH� LQIHVWDQR� FROWXUH� HVWLYH��
/¶,QIRUPDWRUH�$JUDULR�������������

&RVWHD� 0��� :HDYHU� 6�(��� 7DUGLI� )�-��� ������ 7KH� ELRORJ\� RI� &DQDGLDQ� ZHHGV�� Amaranthus 
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