U inak kombinacija topramezona i adjuvanata na
viste Abuthilon theophrasti Med., Ambrosia
artemisiifolia L. i Amaranthus retroflexus L. u
kukuruzu

Gorai , Matija

Doctoral thesis / Disertacija
2012

Degree Grantor / Ustanova koja je dodijelila akademsWnivesgity afi stupar
Zagreb, Faculty of Agriculture / Sveu iliate u Zagrebu, Agronomski fakultet

Permanent link / Trajna pbhmMpsfucmnsk.hr/urn:nbn:hr:204:008719

Rights / Prikveapyright

Download date / Datum pre 202010720

Repository / Repozitorij:

Repository Faculty of Agriculture University of
Zagreb




SVEUCILISTE U ZAGREBU
AGRONOMSKI FAKULTET

Matija Gorsi¢

UCINAK KOMBINACIJA TOPRAMEZONA |
ADJUVANATA NA VRSTE Abuthilon theophrasti Med.,
Ambrosia artemisiifolia L. i Amaranthus retroflexus L.

U KUKURUZU

DOKTORSKI RAD

Zagreb, 2012.



UNIVERSITY OF ZAGREB
FACULTY OF AGRICULTURE

Matija Gorsic¢

EFFICACY OF COMBINATIONS OF TOPRAMEZONE
AND ADJUVANTS ON Abuthilon theophrasti Med.,
Ambrosia artemisiifolia L. and
Amaranthus retroflexus L. IN MAIZE

DOCTORAL THESIS

Zagreb, 2012.



MM

SVEUCILISTE U ZAGREBU
AGRONOMSKI FAKULTET

Matija Gorsi¢

UCINAK KOMBINACIJA TOPRAMEZONA |
ADJUVANATA NA VRSTE Abuthilon theophrasti Med.,
Ambrosia artemisiifolia L. i Amaranthus retroflexus L.

U KUKURUZU

DOKTORSKI RAD

Mentor: Prof. dr. sc. Zvonimir Ostoji¢, prof. emer.

Zagreb, 2012.



Mentor:
3URI GU VF =YRQLPLU 2VWRMLIU

Zvonimir 2VWR ML U 31Rsjghj@ 184H godine u OstroScu, BiH. Osnovnu Skolu zavrSio u
6ODYRQVNRP %YURGX D 6UHGQMX SIRIOXMRARIWIDYRJ MG QXDa&MNRID B U
vinogradarstva YLQDUVWYR 3ROMRSULYUHGQRJ IDNXOWHWD 6YHXD
FDNXOWHWX PDJLVWULUDR MH - BRQGUWLRAR ® RSIR DX M & R-ND\A R
ELRWHKQLpNLK ]1QDQRVWL SROMD DJURQRPLMD VWHNDR MH
.DR GLSORRQWMQLSIRKWIMRSULYUHGH SULSUDYQLN SRpHR MH

=DJUHEX 2G GR J Rdine radi kao asistent, a zatim znanstveni suradnik
SURXpDLY M@MH. M D QMstitituR D RIPAW LIWO HRGMDYUHGQRJ IDNXOW
=DJUHEX 1DNRQ WRJD RG GR JRGLQH YARRILVQN S NN\

=DJUHE 228BNRJWUROD?: 1D $IJURQRPVNRP IDNXOWHWX 6YH>
JRGLQH GR XPLURYOMEDWWD8QRDOQYMYMHQE@RFHQWD L]DE
REQDAD GXAaQRVW SUHGVMHGQLND 2 GdvoraD Dd 1P90S goRliXepkayy D Q M
LIYDQUHGQL SURIHVRU SUHGVWRMQLN MH =DYRGD ]D KHUER
1999. godine, a redovitog profesora u trajno znanstveno zvanje 2004. godine. Od 2012. godine postaje
profesorom emeritusom.
Tijekom dugogodiSnjeg djelovanja u nastavi sudjelojao X L]J]UDGL QDVWDYQLK
dodiplomskog, preddiplomskog, diplomskog i poslijediptoog VW XGLMD 2VPLVOLR MH
QRVLWHOMHP VYLK NROHJLMD L] KHUERORJLMH GLBORIFPW NL®
UDGRYD PDJLVWDUVNLK UDGRYD WH pHWLU L doktorska rada.
6YHXNXSQL J]JQDQVWYHQL RSXV SURIHVRUD 2VWRMLUD UDGR)Y
PDVRSLVD L NQMLJD REXKYDUUD M H GAn@nktiFedo- gtk IVAH.IY R P Ng-H \
GMHODWQRVWL REMDYLR MH LIYRUQDIDJORQMW® B QL IR H{DXHQS
QDFLRQDOQLK JQDQVWYHQLK VNXSRYD .DR NRDXWRU LOL I
NQMLJD XGAEHQLND $IDLUXPNQUNDPWPRDKRIUDIIGR GDQDV EL
VXUDGQLNRP QD GYD |QDQVWYHQD SURMHNWD ILQDQFLUDQL
VXUDYyLYDR QD MRa GYD SURMHNWD ILQDQFLUD QKooRIiGatorLQLV W
jeTePSXV SURMHNWD A,QWHUQDWLRQDO - Budz\vad iV &rabdiupetH J U H |
studija.
"'MHOXMH X XUHYLYDQMX LQR]JHPQLKLLV@ERKD QLK JHIDARSW Y H Q t.(
GR JRGLQH ]ODQVWYHQRJ pDVRSLVD )UDJPHQWD KHU
SK\WRPHGLFD HW KHUERORJLFD %LR MH pODQ XUHGQLawybD
6WUXpQD GMHODWQRVW SURI GU VF =YRQLPLUD 2VWRMLU
GRPDULP L LQR]JisirRaQE B RIMYR XWHPERYDQMD QD GRPDULP VWUX{
pozvanaSUHGDYDQMD X 5 XVUMDANMNDGLUBRDQGMOWD ELR MH SUHGV
]D ELOMQX |DAWLWX 5 JBRGDMOMMHMH QHNROLNR VWUXPpQLK L
LQR]JHPQLK R WZADtiidE lzivabstven)DVWDYQRM L VWUXpQRM GMH
EURMQLP ]DKYDOQLFDBEMD zhanStikhd QOOOWLPYQH L VWUXpQH GMH
PHWUGHVHWWURJRGL&EQMeHU DJ DG [QIFALH VOB X B QRREVQ\DLAD RGMH O D
NDUDNWHU MDYQRJ L RSUHJ GREUD
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=DKYDOWBKRWPRGLOQGEPWOF=YRQLRNVWRMLQNX VidE LG ORI O/MROIM X
neprocjenjivog iskustva. Brojnim pogledima na svijet, korisnim savjetima te konstruktivnom
NLWLNRBRLR BGIHGWDY\LLIF B DE&RUD p L MALRPD L PDM HYJRP H Q W R UQ IUND IKDOVIRH

XVPMHUHQR VDPR @DpRWDM &DYGRW H

=DKYDOMXMHP VH SUHGVMHGQLFL 3BRYMHUHQVWYD ]D RFMHQ
%DULUDRBGQYPMRPQX SURYHGHQRP X SROMX VYLK RYLK JF
UD]JOLNXMH KHUELFLG RG KHUELFLGD +YDOD QD SDaQML VW

3URI GU VF =ODWNX 6YHPQMDNX KYDOD QD PQRJREURMQ
SODQL SN BB QDO L UM PX®BNHBIE PNV B R R J DX L @ekuate preglednijim D

Hvala docdr. sc. Zvonku Pacanoskamsvim komentarimé&oji su uvelikedoprinijeli kvaliteti ovog
raca.

=DKDOMXMHP VH RVWDOLP NROHJDPD (WIDM+iDLYRO IV D@ LKNHIU EQRID B
izrade doktorataistox VYH RYH PMHVWHK BWH>XARMOK REYH]D

HvalamojLP URGLNWWHORMX RPRJXULOL |DYU&aHRORPRWIKEEGM®BNID XY LI
O9HOLNR KYDOD PRMRM $QGUHML NRMD MH XYLMHN ELOD PRM|



654(7$.

6 X]ELMDRQUMY B XNXKIKJELFUGGRERWBU WHKQRORULYMIRZ Q KIUHX]D
SRVOMBBQNMNYKQDpD MEBUNM P KHQ E LFDL S QF DNXWNX WX DU RSBV W
emergence +HUELFLGLPD NRML LPDMX SULP M HdQdj@eajiventiQ L F D Q
R G Q RWIQHRGN RV BE R O MXETLYEKDNNXE LFIN G D RBYGHM X WDHR RVGBEMXY ELFLGLP |
NDNR EL SURaALULOL VSHNWDU GMHORYDQMD KHUELFLGD LOL
1IDSRNXVERDYWDYOMHQLPNRQMRORVOVMNILLPQ Y W UDYAKH QP M HK HUE L F
WR S UDPH RS R UXNHHEXIFL W@ IERM DIRP ELQYIDGM MY RQ WL ED

1,6 8%1 $06 &2& 8%1 &2& $06 062 8%1 062 $06,6,%508% B
SROMVNLP XYMHWLPD XWYUyHQD MH ]QDpDMQR EROMD UHGXI
UHGXFGRDWH SUHSRUXPRHSJUHDPX |RQPEL ¥ D BIMWKLY D&R& L1

&2& $06 062 8%1 062 $06 1,6 1B8H1$I06X XV SRVUIDGCERR | REH ]
adjuvanaV D  ,V W U DRA. M Bl @V \BIHRARJ R \DW kKb E X WNMWDHBRHOR S KIedD VAW E U RV LD
DUWHPLNVLISIFREOULDOQWHWKIYR/I MHERVW R S U D PH INRRPE LQIDEMMY DQWLF
XWY UMH®O PO Rp/IMHDMDIWLHYGRHIWHBRE U RV LD D Ujd/\HI® dsjetljiva RrEXd. ma
KHUELFLG WRSUDPH]JRQ WH MH L EH] GRGDWND DGMXYDQDWD
PDVHg*3]QRVLOD “toptankzivia. KEEXWLORQ WKHRSKUDVWL i $PDU
XPMHUHQR RVMHWOMLYH YUVWH QD WRSUDPH]RQ 'R&@DWDN
vrijednost ZaSEXWLORQ WG RSYKRMOWWANR D NRP &d pethdest duta 284 & 2 &-
NRPELQDFLMX 062 $06 $GM X ¥DrQUW M W& QRVAK MRIDUOOPH|RQD Q|
viste $SPDUDQWKXV UHWURIOH[XV RG GR SXWD

.OMXpQH ULMHpPL WRSUDPH]RQ DGMXY DEEXMW LERA. PEOH RS R M
~HXURSVNL $RBYRWIPINDLLINVRIO LB X QERRRMD QW K XV U-HWIURY OFH [ X V



SUMMARY

'HHG FRQWURO ZLWK KHUELFLGHV LV D UHJXODU PHDVXUH R
\HDUV WKH DSSOLFDWLRQ RI KHUELFLGHYV HRHHU H® Ak J HQ R
PRUH DQG PRUH LPSRUWDQW +H U ErhdfdeGod Uf idadize RiKd Dedds abeS S O
RIWHQ DSSOLHG LQ WDQN PL[ ZLWK DGMXYDQWY DJHQWV ZK
$GMXYDQWY DUH DGGHG WR KHUELFLGHVY WR EURDGHQ WKH °
GRVH UDWH \RIDRQIBUEHFISGWKH VDPH HIIHFW RQ ZHHGV 7KH H|
ILHOG DQG FRQWUROOHG FRQGLWLRQV LQYHVWLIJDWHG WKH
DQG UHGXFHG UDWHY DQG LQ FRPELQDWLRQ ZLWK B&EMXYDQ
$06 &2& 062 8$1 062 $06 1,6 8$1 DQG 1,6
VLIQLILFDQWO\ EHWWHU UHGXFWLRQ Rl WKH QXPEHU DQG II
UHGXFHG GRVH UDWHYV UHFRPPHQGHG RXY\WDRBAUW RIZER Q&S 1L
$06 &2& 062 8%$1 062 $06 1,6 1,6 8$1 DQG $06 ZHUH XVH(
WKH IXO0 GRVH UDWH ZLWKRXW DGMXYDQWE $WXGRQ®WWKR S
Med., $PEURVLD DUWHPIQFPDIRDQY KX XYHWBERWRSUDPH]RQH C
FRPELQDWLRQ ZLWK YDULRXV DGMXYDQWYV ZDV G$HPVEMBRFILQH (
DUWHPLMLIYIROLPHQVLWLYH WR KHUELFLGH WRSUDPH]RQH HY
UHTXLUHG WR WHERYFHH URXRIG |UVEDAH L JK W Df foprénizone.
$EXWLORQ WhHBHRBKDOQWWKYV ZHUHURRGH[XYWHO\ VHQVLWLYH W
DGMXYDQW ZDV DGGHG WRolBE X VPO RV KWhSYIRIEKH BEImEHW O \
7KH $%¥DOXH ZDV PRUH WKDQ GRXEOH UHGXFHG ZKHQ WRSUDF
to up to fiteenfROG ORZHU LQ WKH FRPELQDWLRQ RI 062 $06 $GM)
*Boo Rl KHUELFLGH WRSUDPH]RQH R TPERNMHIW R X Q i@nHWHIVRI G Hi[L
to 490old.

.H\ZRUGV WRSUDPH]RQH DGMXYDQW V$EXWLORRIQ QMEdHHRE K O D]
velvetleaf, SPEURVLD DUWHFFIRPIARROUDIZHHG $PDUDGWHXY UHW
SLIJZHHG *5
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1. UVOD

XNXUX] X] SAHQLFX UL&X VRMX L SDPXNHBUBSDGD X
5HSXEOLFL +UYDWVNRMQIRP DDV LYMD.QMIHG OSRVYWL UREH MH QU
8 SRUWHNORP GRVNWPYR\MNMIEQRQTDKY SMRYSURQRVRP RG
6,24 t KD('"UADYQL |DYRG ]P20WDBWDYWMNXXNXUXM ]D KUY
SROMRSULY MHGX WML OSRBVRIOWRIGQMH JUQD SR VWDQRYQLN

NJ JUQD SBRUHTRGQMX SR VR ¥ B PR DNX KBEURK M
X BIHGLQAMMHQUIPPINURDYINDIR YRGHUGRM JHPOML X SURL]YRG
SURL]YRGH GYRVWUXNR Y\HW B Q\RRYOQHEIDURLHI SRV MBI G QR P

8 WHKQRORDRMDEWLWD GIKRIXRXPD LR@D ¥ DRMGHRY W R
3 U R PYNHHOOYWH BBROH AWHWQLFL L NRURYL L X VOXpDMX NDGD
VPDQMXNMNEXNSUXWRW MHWVNRP S WRIVIM2G/XHR ML M H G Q.X t

=ERJ pLQMHQMFIH LG ® WERNEWXM@HWREWHHER WID RR NIRIW
ERUEBRWLY HR WHOGMAEWHWRPLQMD QL VX X QM HEL]M D QW DGNRRIU ]
JRWRYR GBOFBERDQD NRMRM VH QHT S USLRAWINALOYM KN X L KHLUQEML F
GD RE XNXS QR XGMAED YD ] IN XDAWDR VRS MY HYW.R PIOBGI D X W UR 3
QBHUGBKMFERUEL SURWLY NRIRRWROYR NXN®MEXPRMRLWH/ NH PMH
RGQRSADIRP MH QM X M X W\ RAVHLUIE DWW ¥GQ D RMNHQNX U X]X X 5HSXEOL
+UY D W VINHRMMLIVNNBI Q R @ IMUALD D AL ILRM WR WQR Y & VBKHL DD Y DN D
(%DURYWRML ).

SDQLWMYHX NXNXUX]X ]D VX]ELMD@MHRNRICLORIBRBYBQM
SULPMHQMLYDOL KHQHLPAUGLD]JLQDVNSRVHELFH DWUD]JLQ
MHGQRJRGLE&QMLKY B VR LY/EHEKMY M E | &/INXR UNDFF HG\D P
(DODNORU PHAHRACRONIORRWU G LP HWHQDPY BiG HEMERQ M X M X
X JO DY QreemetgenceU R NoD XV E L MDLGIMIE R GILAURMIRO L VIQR MHNRUR Y D
PRIJXiH XVSMHEPR QRNRW LQMLK®RK DSULPMHKBMEMD Q|
WXSLQH U HIDNODMW RLICPDMHQUBAKT GNRML L L P KHEG ALK
QDMGXOMX SRY.LHKMBRMBULYRMHORGLAQMLK XVNROLVQLK
MH G Q R IR @dsiiegnbtgenceURX QLMH EHOWRY PR@RNV XODRQH™ D
VNXSKEBHELFDGWUMHEWY D VNXSLQD GRMWOD JRGHGDQBP R EOF



V@R HI®. RWNULNDR UHJXO DS\IR GRQBDN W BHSSRY R D W R
PHKDQL]DRDPD@WMIWELFLGD RGQRQYRDIGREERENRRWM N H

Z QD pX WQQOS LK H U B UFHLGO/MINKD Y Q KIEDER WIRQMW H]H NDURWHQRLGD
RYWXSLQH QDYHGHQL S U RFH\RIRERH NEPO/DHMYBMD WN KX L QD

L Q KWIE LEIQRAWH ] X N D U RP\M H § WIXG B QQIDP X U D YWRHXD R GHE® B\R p
XWHWR PMHVWR GMRORNDEVY LDEHBRDMIEIR® R VD W
VLQWD]H '2:SRVORMGQMOKVYEXSDQBLRVLQWH]X NDURWHQRI
KLEBNVLIHQLO SLUNXYDAS3GLR QKL BHEDDV X MH GSRMG QM L
RNULYHQL KHUELFLGL SR PHKBQRPR X3MHDFHMXBALD XRSiiH
SUHPD PHKDQL]PX GMHORKD®RMBEHSRSHDGDH XL KRHNMD O X WR ¢
SLUOLRSDWD]RNVLIRQ WWXRSNRNMHP]REOWDR BX V N R
LVMWPRIKDQL]PD GMHORYDQMD SR NHPLMVNRM SWUSDGQRVWL
HUYDWWXURIN LV WKHIUED BUGSUDYFL QRNRAMDQRXWROD PH]RWU
tHPERW®MDULG L 2VWRMLI 2012).

+HUELWRSUDMHRIRL MH SWHECPRWMRILVISML®L MH L MHGLQ
SUHGVWDYQLN NHPLMVNH VNIKXSR QEH CS\M Q DPR ®RQW D BD RIVQKH
HQJLPIXGURNVLIHQLOSLUXYDBDM33GLRQKILBERPRR HQJLPD
SULPDH®XWWDYQWH]ELRYD VIV XIQEODV@EBNDIURWHQRLGD &W
GRYRGL GR SRUHPHUDMD X VLQWHSRVONQMENMHAMEIRORURS O
SURSDSORDR®ODRVVPDQ L (KUKDUG PLOV S QYEMH ON PBDWF
(,bleacing® QDG]HPQRRD RUKFMWR R G XD HWRDME DNIDV Q L M H
(6FKQKDPPHU L VXTRSUDP HROPIMMHQMH Q X DPUBNLOLW MBIQKP
NXNXUX]X NXNXUX]K NEQEDPR HUGH IV X3IUHBPD)YHGHQLP
NXOMXWYRVRNR BH YHID FBNHWLHU B RWID{N R DARENDHH NDX N X U X ]
AHIFBIUVHN ]D BRPRWDQL L VXU ).

IDYHGHQR MH GDLVNXNSURIDOWRGRAM YHONRMHNRDLPLQ!
VYH SUHGQRVWL LPDM R NRIGLDEN L YKOHQX BFIRFIL IBADXD RQIDEUD QM
DWILD BIRNB@AHAMMAQWHR VH LVWUDAXMX PRIXUQRVWL HNI
QDpPLQD VX]RIEMDDMID NVRU SUL WRPH QHLQEPRQMHGIQIDURIGFL

PRIXUQRVWL MH SULPRREUIE GNEHDYYIGKIPWIE L F



$GMXYXQWHSHBWERAR HD UL N BNV GIDNQUFR LIPDXM X YL aH
IXQNFIPDI) MKMX QDSHWRVW SRY MSRGEL NDS GRIYFHL GR YNDIS
SURGX&XMXE IHNY SRXVYDMDQMH &NURS & NGBSV MPXH YHRG VX
SYEBDNH SREIRBRBUBRRGQLK VERRCHEWRDMBML WUDQVORND
SUHPMHAWDQMX KHUELFLGD GR ¥ RUODHNX QD% BRY WRIHY WD X
NDYHBN@RMDWMAYRORJIXUDYDMX UHGXNFIEMMHSMRILLY D QH
SURALUNWER W S HONRY CEMMRE HL BELIXD [ OUWHWLMVNL VSRMHY
NDRWRQWXRQVNL VXUIDNWDQDWL XO®&D N&DEHQWUPRBRDB QD FE
ELOMQD S®OMVDGDAQMD LY QDIBDHUDIHVEL FXBD]XMX QD
bLQM HPL EXG X & LLpYeDX UMD RRIDY MQ (WAN)DL DPIRBY VXOIDW $06
PRJX SRVOXALWL NDR DGMXYDQWLI*SHIH X]RIDWRQK®X RQUHY
3R]QDWR MHLBMHRRIGYVSIHGVWDYD ]D ]D&WORMKDELOMD Y
IRUPXODFI¥Y\d N DS ULGWP EQ MRESAINDD P i) HSVSYROMBD \RG XN XS QR
SULPLMHQMHQH NROLPLQH VUHGVW IR RD PR ¥®IDUWQRLIRP M H V
GMHORYDQMDR 1DMMEHULVHGLGULIWRP QHSUSKYUBPQRRA DSOL
IRWRGHJUG RBLEE R JI3 L@ B QVOHIO 3 U HP\DW RM %((20D8)
EROMRM LVNRULVWLYRVWL SHVWLFLG RFXNHD L\NHH GRWX DG
QD]YDQD JELUQLP QWHQRB DOGMWX¥Duo SRPRiUL QHpHPX NRF
3RLMHS/RUDEH D &MNXHIBYIW D X CEVIDAMDIXL V \WEHO
ND& NDRI)XDOGENRWLEAWHQL NDWUDQ VPROD PHODVD L &HiH!
VXPSRURP EDNURP 6O V@IS BBREWGHEIM H SIOMVHIGINDM D Q M D
ILILNKO R @R AWLRN¥MDANHHQ L %HHVWPDQLMD DAY WWEM D
XWYUBUVEBDGBGDWNRP XOMD X aANURSYMRHPRBANRISRKYQHE DW L
KHUGDEULORNVLIHQRNVL SUR SLIRRYDIWDPDW WFLINQRKPINV DG H |
IHQRNVL NNUERQMNH GD]R GIUQR GXRIWVLQJIbL VHNRGHU MH
Xt UYHQR GDDRHWELOMQDH{® ® W VDIV R & ROHWIR WLILFLUD QLK E
3UHBWYRJ LVWUD&LYDQMD M MUXABYKUFLLUYCDQOMVEH GPRR]HX (QRRY
+UYDWVNRMWWERY GHUELELGOQ VXS WBIRPHR]i DG MY WD  9H
XWHODR VGIBRWHBRP 062 VXUIDNW D QNRGD Q¥ NaLNKU RIRLUYRRY QLK Y
SRV SMH & X NVHD BVSMRQMIIFARN DKFHL (MBDIRAVL\GAITKQ) KD U G ).



2. 35(*/(" /,7(5$785(

3URL]YRGQMX NXNXUXI®»DKQRMNBHHR KR UD QX WR U
SRF M HHQ G BWBIRE L MIX E L F LNXBIXQKPDY DQL NRURYLPD EH] SUR)
PMHUD VXLBIRWBHIQM D - AWR RGJRYDUD 33RWDHP@F INVRIMGBIQ L F
XJURNXMX EROHWWIC@RYYH Q) LEANHMHE] BGRRRDHRQ BIW HRAWHH U
]DAMIMRMH NRURYNXQXNRRBMWpPOR L]QRVH RG JHQHWVNL
SULQRVD NXMDOD¥HOMUNRP LSURNVMHpPQL JXRIMHE SDDRRRWD
NRURYL X NXNXURXMNGXONDMRAKEBUMBRQR®MMDiRM |JHFABML L]QR
8%.

6 Y D NFPO SYRUBHUBLE D WX YRPXYHJHWDFLMV NKRUNDIE RBD M X L |
Q DWNMRH W O M LLYAVNIDY RQ DN REBRRLY QNRU LW Dp QR UBJGREGEDO MH ]D N
8SUDYR VH SUYL RHMOp®R DY QR MLD B3R E OM G RMWIR IRRGYERVH Q
NXNXURXJRHLXVNXNXJKIN MY LRGX UDQRJID YHJIJHDWRNLYQRJ
YHULQD DXW RHN WWUP®IR GJDNMGREOMH |DNRDEBDPOWHQRUWL X
YHJHWDWLYQLP SRUDAMMWRER BGDOW ¥ bt N BREEFTD § MUD |GR E O
UDJMJULMK OLVWRYBXRENXXMX]D *RWOLIQUWRYL NXNXUX]D X
RYRP VX SHUYRB®LYLG®WMUQRGLML MRa Q{WRULJBXARYDM3
SHULRG YHJHW RGLYREB M S RYUDAQRDRINR [BQ XNHSINZK S |
DURWHK®@LPMHUDWPHE LEXERQL VMHWYH UMIQLRSRVYD VIW RN X
URNRYLPD VMIRVMNRAGBHRMW XYMHWLPD TDHIRS BSDW SUL W
WHPSHUDWXUL RG FRQRI® &M RGVDANDEBARH SIS H U W ¥ &L WO D
SURWHN QBIQB

DR SRMDHHHW LOL pHWYUWRJ OLVWD NXNXUX]D ELOMN
NOLFN@UMHQPLULPD pLML N iUHD VBAR X CBLRONMHLVKNW H RD®H U D W X L
YRGRUDYQR 8 UD]GREKEMGMFLQRH SSRVYP\LIBYNHAEKDG U X J L
JODPRMEUMHORYD ELOMNMVDIEDO MUKM XD pHO@MBNDEL RED -V H
]JDPHWDN PHWOLFH D &VS\DR X BF ILFPWDP | WIDHWWKE RW QD RHFL INOLSR
3R]QDWR MH GDNB W LYIQL SRHDMY QR RGYRWD PYERIJ pHID NRUF
UDVWX EU&H ODNRYQBE®\RO MGIDMB]XRM OO REHOMEUQ B R YROY F
NULWLPQLP UD]JGREQ@MHP |[DNRURYOMHQRVW



.DGD VH LVNOMXpH RN BOQLDRLY B YNKHWXIU XJBNERFDO QY QRP V
NRPSHWVFNRBRYLRPSHMRERMD LDNXWWURBRXMH VH NUR] GH
NULWLPQRJ UD]GREOWMD-DD @ X]EXWDQMH NRIFRRYWWDD MH V
NULWLPpQLK EURKDBIYWRMRURYBU OHKD QIDPPLX MR P SHW
NRPSHWLFAGIRX RIDICHDDQL YD SBRBXWRW L]QDG L LVSRG SRYU:

.RURYL NRML QLpXXMWWRF UHPLH & R UYRX JUIRNNKM XX WMk ¥ D
JXBMN SULQRVD X RGQRVX QD'HRH NRMR QRYXOND WQEIUM 8 ;
6ZDQWRQ L YXUWLDJBREQPMNRURMMISERHMYWKMH V UD]YRM
ID]DXKMMHYD QDMRVMHWOW INRUWR.YL PD NDR®BMWHELM X' H GHII
WNK® QDNRQ QLFDQMD XV MHRYDX Y& VRWHRYPX UVID (G RBEYIMNK X E L W L
NDNR EL SIXIERHRIO LMRDBRG+DOO L1 VXWDQ $FNHU L VXU
.QHAHYLO L VXU DO/HPIDLWEJUDR @I RD O IRARLEPO M H DN RURY O M
NXNXUX]X WUDMH RG SUYRJ GRDRXPRIRWDH G GBI QDWR® QLF
3HUU\ L VXVHUQR@UNHU 2VLPMEPUR'MHGDQD QDNRQ QLFDC
DXWRUL NULWLpPpQR UDVGREIME LLIINRU RN VRIMDERRP ID]JRP X
HDO L VXU X XYMHWLPD .DRDDWLRGYDGIRALR YNOMHKQURN W L X
LIPHyX Y.L GOOMWRYR

1HRYLVQR R]QDpDYREMWDLYYR MH GD NULWLPQR UD]GRE
PREWDMDWL GXOMH LOL NUD i G XYOM IMMHP FWW USDM © RM.DU D J@ Wl
]DNROMWOQRAX N UL W L pRYQO SIHHIDLRRDMD] DR MREYLRREQR M L Q D
WUDMDQWDPQRJ UD]JGREOMD RYLVL R NRPOD-OMHHRNWQLP VSF

'HDYHU L VXU U I 1D ROIRpANAL IPPRXBYOVHH\M QR.B. ORND O LW
RYLWD® MOLPDWYNDPIB@®BID SR KY MNRL RWAYLVAN IR M H
WDM PONRHUR Y BIMKHAX L VX U *KRVKHK LANRURYQLKAaWR
WwVWD SR]QDWR MH /MK GWHMW MNEEDNRIRVWR WDNR QL
YUVWH SR MHE LRG.® R VSRR W HNDRCRN H\Y @HWWE W HGR@D NLR
VXU %HQGL[HQ LURSII L VXU ). *KR V)KK H\ LXWUX U

VX XWYUGL®IHDG R UNRDYGIM H Q R V WSoghuyhChildpBnsi.) U N R P
3HUWBRYHUDDRD LO®DN®XA®@ KD UD SR RN X WHHDX FLUD Q
Y% QD



.RPSHWLFLMVNH VSRVREQRYDN N RNXRANXHU RDPLXHRIG QRR MXD p
SRMHGLQLK JHOQRMOQSRXDVWDINRRMIXWHYWLUDALYWIOMMINRP S
GYD AVIWGYD AQRYGIH: MXJHX UYp @NDAMRIon thephrasti 0H G
XWYUGLOL YHUL JXELWDN SULONRYNIXIREALGDNREXWRWDIU VKK \XH
KLEULGLP WRHFRSOHW.LFLMVNLP VSRVREQRVWLPD LPDMX YHUOX
SRYUALQRODMNH |RW RXMQ\R W ANDB H

29HQLWR VRIWHX @QUWNHAAMBIHEHL PRD daWR VX EOLAaH R
]JDKWMHYLPBD NXOWX NULWLPQR UD]GREODIHH ] DRGRURW®RM |
NRPSHWLFLMVNH VSRVREQRYWHP R XIDWRHDA/ED GFH WL YHUH
UDPPNUHGRYDX GRQRRVX QD LVNPRS NXNXUX]D VWDQGDUGDQ
GYRVWUXNL QLYXKYMKMWNMHNFBD ONRPOPHWLFLMVNLEXVYVSRPREQRV!'
VNORSX NXNXUX]D NRURYLPD MM HGDWNV & BBQBGNEB QU QMDD XV'Y
RG QR B iV M ORN XU X6PD QM HHUBIRADBG SUHSRUXPHQH X XVI
VLMDQRP V SRYHUDQLP EURMHP ELOMDND SKEXWHGDIDFL S
ELRPDVX NRURYD L SRVWLJOD GNRHN D& R\NARE NEDWNNBHM >)AIR.] H5 U |
KHUELF XYW NMODLERHLPD LAOARMD EGGBMX ELOMDND SR MHGLC(C
]JDELOMH&HQ ]QDHBMQERIHRYELYD @ H]X O VWIMLOSRWKWUYHQL
MD L VXUS$SXWRUL VX XWYUGLOL GD VX]|BRWIHUDMBP BE/INGNR S
SR?ROL MMPAOD@HRA QH UXI®DVNDX N XQAD FP ]QDpDMQR SRYHUDYI
SRYUALQH H NRDOQPLDQW IRWRVLQWHWVNL DNWLYQRJ JUDpH
UDVWX X XVMHYX NXNXUXQDR NLQXDEXQIRNVRAYROP NNRKNTLRWE X ] L
LMD QR&HXUH ®Y MHE®R VPDQMHQD 7DNRYHDQWH XSUY QRYVDR
NXNXUX]DB]X XVMHYX VLMDQRP X UHGRYH aLULQH FP

ULWUDALYDQMX X &RORUBNGXXIIDXNRURY OMEBRRWUBLQH
XWMHFDOD WHQUZERY B PNDXNDY DBND MH MBGOMI DIRGRKIDUDOD
SULQRYV NXNXUX}IX ]PUIY RMJINKIBKKGBG UXIJRELFWUDEDX@ QMD
GHVHO L VXU ).

SUHPD LVWOBPDKIRIBEYDMXL VWVWWYUYHRPRXMIBDNRDRYOMHQRAL
N X N XOWX LOL M PILGDL[QQ\MIDItNOD theophrasti OHG SR P
LOQGONWSRH UALRYDNRYHIJHWDWLYQD ELRPDRIDME L\ IE XR MR W
MHGLQNL PUDpQMDND L X QHJIJDWL YROFANM NNRIUHDDMEBMLY U D H .



UKGLAVD RSMLOLQE L O D VEBNRRWQR SRYHUDQMH JXVWRUH
PUDPpQMDNRP VIPORW LWDRDMHKEXUX]D 1D
.DGD MH QD YWWGOWXWIXYEQR |DNRURYOMHQ V
Amaranthus paheri 6 :DWSR GXaQRP NHEGIMN RMBRYFDR LVWQMRRYUHPH
XVMHYRP SRUDVWRP EURMD MISGLQRD RGNXUXRD \ERDEYNMNQ
RG GR O0DVVLQID2001 .RURY NRML MH NGXRLWMHR QUL DR L C
VDPR NDGD MM UQLUVFHDARING XNNDXAIKYM_HRp IRVESLRJ B HV WS W/IYWWR®D MH
L SRYHUDQD SURGXNFLMD VMHPHHQDVNRURYQDSR MHGDMN®IGHL
MH SRYHUDEQNEURWIWMIBALYDQH YUVWHDWL M DS UFENRAMNIID N D
VMHPHRNLOMFL ELR PDQML
,ZVIVALYD @W HWNMRUVR YD X RGQORYWHQ]JLWHWLEXNRURY OMH

%WDQGHHQ VX XWYPOGRMHQMH SULQRVD NXNXUX]® RG €
]JDNRURYOMHQRVW $¢iddiaQitis. P SRYHWRBP QR D EMDD SR P
6PDQMHIUM QRV D KRXNXUNHQRURNYOMHNQQRVWL JHOHQLP PXKD

ELOMDRBWR PRWYUYyXMH QDYHGHQR GD NRURYQH YUVV
NXNXWEKHBPNHWW L VXUXWYUGLOL OLQHDUDQ NDGDWHRVD
EURM MH CGetarid hbefiBiVHW HSPR Y H (0D Q Q\D ELOMDND SR GXAaQRP
ODNVLPDODQ JXELWERNMFULQRY XJURRRYDOR JDDEBR ELON
GXaQRP PHWUX UHDBDBVHNXNXVXIUXWY UG IMXXNB IQRXV [Br
NXNXUX]D R& X] GRROQRVYMDO ELOMD IS@arfafadel ISR GXaQRP PHWUX
UHGD ,VWD MH ]DNROR YOHGIXQNRALW XX JRIIRMWHR WIXKH WYDUL N.
%HPMNMW L VXUVX XWYUGLOL VPDQMHQMH SUSQRRM BBGLQL
IVWUDALYDQM E LLO MR NARRRENIUM strumarim / SR GXaQRP PHWUX G|
MH GUXJH JRGLQH MIHBOR NVID BGRNLFEHULKREXPBPL 6DPR X MH
LV SWDDDMDY UYyHQR MH VPDQMHQMH SUL QRGhBENoYddLRMNRYD QR
album/ 7DNR MH OMEBRNGXIRHRWIWHGVPDQMLISOR QBRWBNHWW L
VXU 8 GUXJRP LVWUDIBRYD XNXRMRE PRPRUMBIRERIGRP X'
GD PDQWH RIGOMDADMP XJURNRYDOR UHGXNFLMX SULQRVE
ORERGRIMRP RG NHR’GBWLQRWVIMMHAIHQ MHGQH JRS8%QH L
GUXRULVQR R YUHPHQX $&ILEPAMBQHMPPQELFLGD



3 L U lAyrbBpyron repens (LP. % KXY MH YLaAHJRGLAQML XVNROLVQ
MDN NRPSKHX\XNWRJRWVIDp RQHY L]YRUHY DY RGNV BMNRIMQ L 8
LVWUDMKR XQJD L VXMWYUYHQD MH UHGXNFLMBRMX . QRNVD RC
XJURNRYDOR GR GRYWMWIOBIWUILNAD QML O RBXSWR QR WV X
WDNR Yy HUGOWWHR GXDDAX Y M HDVRY BRARVE L KLU DMMOIQLpDFFEH QLN
GRYROMQR YRGH RRJOWLWRIDHQMpWQRANH SLULNH QD SULQR)
NROLPLQD YODIHXpWORGEHWDDYRDMHP MH SRYHUDQ SULQRYV
N XN X UXNBUFDY O MMM J $XIW R P X M XOSNGDW X SLQURWMY MHY X QLMH
XWMDOD QD GRVWXSQRVW KUDQLYD NXNXUX]X

SWMHFDM JXVWRiVL [@DN RUPDYOWHIMRY ISWULLWD IR \RD YRUREAH Q
QLFDQMD NRURYD X RGQRVX QD YULMH]EHN RUILAAD@QWHQ RIX G
N RE @R Echinochloa crugalli (L.) 3 %YW RG ONBLSR GXaQRP PHWUX
VPDQMLOD SULQRV NXNXUX]D R®Q GEHFDR NPGYHXMMHGEGRR J
UD]YLMHEDXQDVWDOND MH ]DNRURYOMBRRWWWIMHR R OWHLGHONOHD. |
SULODNNDVG D MH WDRAQ/IPNRQNEMERN RV Q B QWRQ ).

SWMHFDM JQRMLGEH QD aW HWWD R IGYRROEOMHEYIDDWX. G O M L Y

SXWRUXWWXIGLOL GD MH SULQRV ]J]DNRURYOMHQRJ NX
XYMHWLOB QRUOWIRSBSVNYEHNRREGQEBVERQDRSR/ NUEBMRI@QR WO
RJUDQLpHQH RSVNUEH WOD GXaLNRP VPDQMHQMH SULQRVI
RGQRVX QD SULNRRRVYWBXMBURYOX NRMH MH GREUR RSVNU
MELR VYHPIDML 60LKOQNRERIHOMYR L 6WDQLIRWWIKDMFDR
L 6ZDQWRQ8 QMLKRYRP LVWUDHENXNDQUX{ DN R PERXHNDLLFLL VD
VSS XWY U ypINNROMSHU V@PRVD RGUL JRRMDGEL Y, GBRNGKALND KI
SUL BZFEREMELNRP RGT \PINQMKHIMRIYV SUE L O RP BIYEBY WK PN R
1,

SBWMHFDM QHGRVWDWND YRGH RMXRRKAHNDARPR X HYRG RM-
QHGRVWDWDMNR YBMD QMW XSLQWHQM WRWR P QQ IR GROAWLDNP DD
IDNRURYXWMIXYRKHQY L VXULHGRYWDWWNMWRGRAVI®N XSO
YHIHWDWHY@MDUL PRAH VPDQMLWL YLEURM LYPDNW DW Y WERX
QH PRUD QXaMBISQRNQ¥MWWHZODIJW L VXU FLW 5DMFDQ
2001 SULQRV VH VPDQMXMH NDGD QHGRVWDVWALN YRR H QD V



-RKQVRQ 8 LVWUDADYBOMEPXHUD L .DXYWMQPHQR )MH GD
NXOWXUQH ELOMN HN XK SEILLO/M D N XU NRURNOW X QDY QDb IXQ GD
QDG]HPQRP GLMHOX X RGQRVX QD WYRUEX PDVH NRULMHQ
MH VPDQMHQ
+DELWXV ELOMNH RGQRVQR PRGRORENKH NRBBDMWN M I
VSRVREQRVWLG B/W YNNYRRQBRXMMNH QDS UHG®RRPDID NMRPS & RMLIMVRAUL
IRWRVLQWHWVNL DNWLYQR JUDpHQMH MHU YHULQX VYMHV
PHWO/IRRPLY L VXU DIKRHWIHUGQH®WRN PPDQMH RG
IRWRVLQWHWVN LD DXMWLYIQR JIOLWIVPRIYIMVPMHAWHQL QLAH RG
GUXJH VWUDQH YHOLN EURM NRURYD SR MHGLQLFL SRYU
NXNXUX]D ]D X XVSRUHGEL V QHIRORHREGMHQRP. NRQW
6PDQMH@®HIN VD O L VROYH. \SIRRRIRAYLIOFHD \NRRWVRXOMBMXKXKRY R M
SRSXODFLML L YUDRRGMHPMHDOQNWB OLVQD ARtNodaLQD PUD
theophrastiOHG MpH UHGXVFILEUHX @RI ISR EXWXUM)BIOH L VXU )
QHJR XWRMBYBHKDELWXVDRGBHISIRWG L VXU 20LYHU
EURM MHGLQNL NXNXUX]D SR MHGtQ MM % RWHJ ALH)GIX FL UDRE
SRY UaL @¥nasanthusDetroflexus4 X RGQRVX QDND'(OBEDENMODQ L
VXU 8 L VMYRERY LX/W/NJWDEH QNNR RISHW DFMMID NXNXUX]D L &
]ODWQLMD NDGD MH NRURY QLFDR XEUDPHRYOQMNR DK NOINKW b
NXNXUX]D G@HNMR BOLU QLFDR NDWQINAMRYKDIOIXN XU X]D
2SUHQLWR VH PRAHYQBEGOR UDD NN XNRUBR WLSDHQR RNRS
UDJ]OLNXMH VH ]QDpDMQR RG NRURYQH IORUH GUXJLK &l
VXQFRNUHWD VRDNDNWWURSLUD MX YHOLN EURM MHGQRJ
XVNROLVQLK YUVWD 9 RMIRGMWDRUIENRMRPLMMIHGEQNL SR MI
PDQMH SULVXWQL DOL XQDWRp WRPX PRJX ELWL QDURDL
DXWRRNDWRY POOMX2AWVWWRMLUVH VODaH GD RGAMHEBRROREBOQIA@M
NRURYD XVMHY NXNXBRXJIMQ DMIpMARIBEEIDNRbisiifolia L.,
O R ERGBnopodium album / PQRJRVMH PR Blgmppakim RdB/Epermum
/ a & Abaranthus retroéixus / FUQD S RFSRlamrm Riprum/ P UDN-QMD
Abutilon theophrasti OH G N X a0Rtvir® ramonium / SHU]JLMVN+L GYRUQLT
Polygonum persicaria/ SMHJDY L- GayRanhani Mpathifolium / pl=pDN



Xanthium strumarium / L GU .DURNBWHUSRIQUIN EU] UDVW L YHOLN
VMHRAQPWSDQRYLULIDMpHAEUL MHGQRVREBURYMLXXWINHRRO@® N XN XL
VX N®&wibochloa crusyalli / 3DO %HDXY —|$t@ria@laudaXxlkD U
3DO %HDXY FUYHSptErD ViNdiE P XKPDJLO %HDXY ¥ODVDVWR
Panicum capillare / J O D W NFRanBWwRNcRotomiorum / OLFK[] SUDYR SURV]
— Panicum miliaceum / VY Y Digitaid@sanguinalis / 6FRS L GU 9LAHJRGL:
ALURNROLVQH YUVWIRNRPMP SUKGMWDXY OWNKBIKIIXHD VX RVN
arveng / 6FRS S R-OQviwbILolug @rizeNsik., O D G RCalystegia sepium
/5 %U -—Synphyjum officinale / L GU D RG YLAHJRGLAQMLK XVN
NXNXUX]D QDM pHAgiopyronXrep8isULNIDO %HDXY -S@¢hd® ML VLUDN
halepense/ 3HUV L WURVNRAM - Cyr®Hadd Hactyl

SRVOMHGQMD GYD GHVHWOMHUD NDR SRVHEQR awWHWQ
HXURSVNL PUDpQMDN 7R MH YUDMNQNRMNRERURIPS H®MH P\HQ
(.RYDpHYLU |PL @R Q L PLAYWOOO abdtilon / 5 X WAliitilon
avicenae * D H U Mb@ilon tilifolia ) L V F KSH& abutilonL., Abutilon californicum
%HQWK %LOMND SRWMHpH L] .LQHOPDG MK R/IH YRGNRVOL YR VNV
RG NRMLK VX WRQRSBiLWDRWLEH JUXED S @®DNWIIMDOLEDUVN
NUSDQMH YDWYDORDY,, FLW *UXELaAtDQI LVWLpH .LQX L 7LEH
NDR GRPRYLQX HXURSVMNRWPAKDp\SWRPND MERNLQHVNR L LQ
SRULMHNOR YUVWH 8 6MHYHUQX $PHULNXRWQHV,HIQ MH NUDI
WLMHNRP L VWROMHUH X]JDMDR VH UDGL GRELYDQM
NRQRSOMEUIR,MH RSUDYGDQRVWDXID BN WOVLHP HY UX WAHR SNR M
YULMHPH XRpHBDQ BSUREDMIPQRVWL XVMHYD NEMBODNDRORYRP Y
X XVSRUHGEL V YODNQLPD NRQRSOMH LOIX MQXNMIH L QDMK ]D

FLW *UXELA® (XURSL VH HXUDRSFMBWBWUMHQMDIR X $PHUL
*ULOOL LVPWMLGD MH X L VW R O MNHHDEY NXH WD MIX® XQ MV DI & IMN
% XJDUV¥NRM VPDWUD GD VH HXURSVNL PUDpPpQMDN L] .LQ
EDONDQVNH JHPOMH NDR WHNYDWM QEBIW QR OCGIMHN RXY IPM G LEN IDW
JHPOMDEEURWWHULDOQMH X VYLP GUADYDPINLEBMHGADYNDH QLK
PQRJREURMQLP GU&SPWMDERNHVUHG YMH&DIWQRMXUSIULFL
+ROHF L VXWYWG®HYVH PUDPpQMDN M DDFAWD PD YRHGINRU B E R B

1C



JRGLQD V W RIDM HROYD MXWNROLR. MHGQX RG VHGDP QDMRSDV
X yJHANRM WH QDJODA&DVYRMR MOV €2 DNIRHMELINY PONRHU LV WL pH
PUDpQERNLOYQX NRURYQX YUVWXRSROD SERNOWWDBQOMR V
SUREOHP X RNRSDYRMDPD X +UYDWVN

(XURSVNL PUDpQMDN MH VQD&QD MHGQRJRGLAQMD EL
IRWRVLQWH]H &WR PX SRPD&H > HNRORIQLID¥XMIUIONRNQK VW
PUDpQMDND MIREBUHMW IBXERWR. X W OLRP BOUMW\DXIV W UDALYD QN
NRULMHQ PR&H GRVHUL GR P GXELQH GRNMDI¥B YHILQD
FP .RULMHQ LPD YHOLNX PR DSVRUSEK&NHNDAWD IQLBLQL
NRPSHWLWRUFR D SRYRNMWERP WOD 6QDAaD®HKIOURIDMQRY V.
VX]JELMDQMH RYRJ NRURI DU D RWHMH® FOMPR M &H QHJR NF
MHGQRQRGK &LURNROLZNWWK NRWRY QMYRERYV XQPX¥ XSURWQL
QD]XEOMHQL LWNDFRQIFNRID IRRE® REOLNRP VWIXICHRGIDIW X OLS
QDJLY OLSLFD 3RYWHLRDHRBUUWHRYD @®MHAQLP EDUAXQDVW
SRYH]DQR V HQJO Melhtle® QIMy&VeR PEDXU@af OLVW 8SUDYR WE
GODpLFHAQID GIRWWD RWH&D Y DIMUO WKH )L WHDEDEND RIGRDAID MR/ W D M
OHEGMHWL QBN®RBShLYRDPH IGROD]L XONR@MWD RG QR NE R/ LN R
DSVRUSFLMD KHUELFLGD MHVW RRVPDQ N DLN/BADE/R\E HYP 6 1 X
9DDGWLMD L VXWYUYHQD MH UB$SQNXWDL Q@ RIO IYIRVQONRY D X R G G
RNROX¥HWHH 7DNR VX DXWRYWHiIXWWYRGOEALQAQ X -HSLNXWLNXODU
MHGLQNDPD NRMH VX UDVOH SUL YLALP WHPSREUDRWVXUDPD |
QD PUDPQMDN NRML MH XX¥YDMWHDAQL FSIJ IWRB®HEBPDWRURM L YO
PUDpQMDHN YLVRND L VQD&QD SRNUDYIDQ BVWBEDWQLRDEPRMB D]
PR&H QDUDVWL RG .RY®RHYLFPLVMXQRY 1RYDN
CYMHWRYL VX &XWL LOL 4X\8RQDN®RPOEVFW LO MPWIRIEIV HQL B R
AWLWDVWL FYDMpHAEUHMRSORHHQ LVWL GDQ ND@OMH L RWY
GDQD QDNRQHIESXORG@WMRG PUDPQMDND MURGIGIDMDRNRVRERC
PP NRML MH X UWLMHMIPGMG RVPPQRAMRRIMHG 6MHPHQNH VX
ERMSORGD EXEUH&DVWRJ REOLND -HGDQ NLORJUDP VD
(.RYDpHYLU 6MHPH PUPPQIVHI@® GRUPDQW @RMWF NX HP D
B ON X VSRVREQRVW NOLMDQMD ]DGU&ADYD X WOX SUHNI

11



]ODpDMQR QKLVBDRMBPMNRP NUR] SUREDYQAIQWNDNW &LYRYV
GDQD QDNRQ SUROD]D NURJWWR KMHQN OLVDNREYSH BTG L
SURORNYRD WUDNW JRYHGD NOLMDYR\3W HWIBIPSHUDDNVIEURYD
]JDKWMHYLPD ]D RRDIVMO M DN IWRMVLSLp/BIAQURSORDMXEQL NRU
+ROW L %RRYBIEUDMDMX RGUHYHQDiNBQHWRMAWN LY CH NRIN
HXURSVNL PUDRYWDPINY PREHYUVWRP R GORWR BNRIGIRDADY D M
SURVWRU JGMH YUVWRMR B LYIOKHLYWRHXUBQIR SOLMDQMH
GXJ SHULRG GRUP D QIWHDRANIN L QDEBRPEFWW VDPRRSORGQ
IHQRW SO ODWRVY W SRDREQRVW SULODJRGER NBR®LALWLP N
VWDQLZWDPD L +DPLY® XWYUGLOL ]QDWQH UD]JOLNH L]PHYV}
HXURSVNRJ PUDpPQMDND X RGQRVX QD WLOQLDIRGO MY MR\
HXURSVNRJ PUDBIQMDNE YWWHWLUDMXIR 68 PEMUBLOMNH V|
7UHWLUDQMH MH L]DRMDORDSOURBDGWQWHQELEMOMNH VX XE
OL3GP® EL VH QDNRQ WUL WMHGQDCDWNHBQDHDRXM WLQHWNE
VX LYBDUDXWMHFDM ]DVMHQMLYDQMD WRIWEUGMOH PU
VPDQMHQMH EURMDL WREBDQ®K \g® NNROMF/ X UDVOH EH] ]D\
OHYyXWLP VYL VX RVWDOL SDUDPHW W DNDNYRIMHRMORH Q
GRUPDQWQRWMDRENMRG OQH]DVMHQMHQLK E LMD BBRNXURSYV
QDWMHFDWHOMVNH NRPSHWLFLMVNH VSRVREQRVWL ]JERJ
GUADYDPOPDVBNEHQH JQDPDMNH pLQH RYXCRBMRY VR EQWW X |
YUOR aWHWQRWDVLYRIMN. BAHBUWELP UDVWRP WH INFXEQLP OL\
SROMRSULYUHGQLK XVMHYD SD MHIRWX\GD L GREDRHDMHY
GLVWULEXFLMH L XpHVWDORVWL WLMHNRPLSQR¥RY B EWRE GI
(1969- X +WNWFORZVWRMLG XWYUJyXMH GD MH PUDPpQMIRGLQL
]DX]LPDR PMHVWR SWAHDLV \@&PDONHHDRVMWHAL ]QDpDMDQ S
PUDpQMDND
(XURSVNL PUDpPQMDN MH QDMNRIPSHWIRLWILYQR M LU BWMIE
SRPHWND FYRW QXM$U YRR RAU H i L Q L NaR. Y ARWUEDR IEMREE B Q ® WIIN D7 L V
X] EUJL SRUDVW YLVLQH L OLVQH SRYU&LQH SURL]JYHGH J¢
NRRY YL3H QH SRYHUDYD ]QDpDMGREFRN¥OMDSRMUPIHIDO RBMI
GRJULMBYOGDQODYLVQR R NOLPDVYRURZPHOR GX IMLIQNKD P D
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SUL QLVNRM |DNVRURNAQ D HPURPWWMDNRP ]D VYDNR MHGLQLp
IDNRURYOMHGAQRNWUXSD LNGHR Y PAQRXPRIV ] BNXNXUX]D NDR IXQTl

ELRPDVHDNIDDPOBMQMXMH VH OLQNBU®Q MR WRIGRXERR KRG QLV
NJ VYMH&H PDVHL&DDP QVROMWHQ ¥ QM-D O R 1 I8 DSIP@RWU PD VH G D
YULMHGQRVW NULWLpPQH VYMHAH. 6 D W YALU D) BIMD NDU L ROVD |
NJ KBEDQLQ L VXU9HOLPLQD aWHWWMPHXDBR@MIUNDMDID MX L M
]JDNRURYOWRH QBN RHQX QLFDQMD NRAQRYWD ©Q DNRNGLU G|
ELOMDND P9 NPOMMMYXDUR QR V] INXNEYX]BRN ELOMDND SR P
VD QMXWLQRY NXNXB8YX]HVEW -MHGLQISRFUDMEMONRNRYDOR
QLNDNYX ZWHWX XNROLNR MH ELOD X NRPSHWLFLML V N
NRPSHWLFLMH SULQR\V2% R YELLVR) R PRD. GRMNNHIVHIIR @D N R Q
GDQ®3 - 3RYHIMHRPMBUMHGLQNL PUDpPQMDND SERWDIDYD VH
7JULGHVHW MHGLQNRPNUDHR WHNPLYR FFRO Q M B@WMH WK ELOL X
NRPSHWLFLML V NXNXUX]RP G DLQVBHURQ® M R QE L RG\DRYIDQ NIRI®S |

D QDNROQD -3%%

2VLP EURMD MHGLQNLPB HWXIOMIMHH WKERWDQMPUNGRVD |
VMHOD PUDPQMDND X YH]L VX V DJURHN&DRGENQP X YWKXW L F

VX XVWDQRYLOL BPRVE IXEURIOYRGQMD RMHIGRM PUD
ELOMFL ELOL YHUL X WHSOLRGQRVXAQDPKOGEL@MDR VXKH 3
ELRIH ]QDpPpDMQLMHI0YMP REMBGHNRGRGQRVX QD NRQYHQFLR
PUDPpQMDND NRML MRMWBGHQNLSRQDNQR DD NUMRGDR VH R
UDQLMH SRQLAMGILK X\ MPRHRBKBRY VMHPMN@®EGLNDVQLMH
SRQLEDQKMDND 8 NRQYHQFLRQDOQRM REUDGE NNRIRM VMHP
UDQLMH SRQLNOLKNRIGY®DMB SRQLN®LK ELQMEPRQLRDHPD L
L 6DWLQDNXNXUX] MH VPDQRHR B PROYRPMIOMMO BIH  1DMYH
VMHNL PUDPQMDND SURL]YHGRQ MAHSDGQBRLVMXUBRQRDXD P
NXNXUX]D MEB®BREROMDND NDG MH PUDpQMDADXYMIHDBRQ YL
P X NXNXUX]X ELOR SUGRXBHYRVDDNPRPWHWOQWMIDND NRURY Ml
000- VMHPAGXWRWDWMRYHU L]JUDpXQDOL ]QDWDQ SDG SU
L]D]JLYD VDPR HGNARP UDMQ M.DNH)HEOR PPH( L8Y XWX XWYUGLOL G
PUDPQMDN X]JDMDDRPR® FRRRX XVXWKUWYDUL LQGIHWVQSRYUAEL
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QHIRGNIMH X]JDMDQ X NXNXUX]X OUDpPpQMDN VLMDQ SHW W\
LVWUDAL YD\ Q@ HHS\DOWDPLMH X RGQRWYIR HQDREL OIMNNM WX RPQB RY
LVWUDALYDQNMX XOWNWHF XW YREUMHDGH WOD QD J]QDpBMDMXELO
YHIHWDFLMVNH WHJROQNXNKRISHR/REEXLXYMHWLPD NDVQLMH VNV
SRSXOPEBDMRMDND 1DYHGHQR XSXIXMDH NQUDWORODPG@RM WER IGF
IDNRURYOMH@RGWMLYR MH GD NRURYL NRMIGREDMMDQDNR
]JDNRURYOMHQRVWL QH/HXBEIQARYV HM EWHWYU G X VOXOUWLY Hii X NRF
NDGD MH PBDBRYWHGQARLY N XGBWH\ REDEIM IS RVXNXUX]D 3ULC
NXNXUX]D VPDQeehl QDNEIES RDH- M D Q R MHGLQNEARRURIE QMDND

SRVLMDQLK MHGXRRILMP SULQ@WNBYILNMQRR/ LODHIHWDFLM
VHIRGLQDYHGBHADP MLVRMDU QLFDQMH P U QD N DN MN XEILXQ RPL V
SHGXNFLMD SULQRVD VPDBMXMHIPVHUYD pINOWIEDN.IM MEHK RUD p Q M L

GDQD QDNRQ NXNXYDRD DMV ULHWRIMMIH NXNXUX]X.

2VLP HXURSVNRJ PUDpQMIMIDNIMRE YWEHY X. NDONXHXLP EL
MDY OIVRO BHQL O-LAmMKrQs@ attdvnisiifolia/ 1PWEAUIQRWILP ]D WXX YUV
M HWmbrosia elatiorL. 3UHPOURSHDQ 30DQW 3URWHPROLRQ 2UJDC
OLPXQBHELRDWLYQD YUVWD X 6MHGRDMPOIGA 4P EHNNVNNKX 'l
RGDNOH MHBEXUWRESX HEIDMX -XaQX $PHULNXUBOEHRQMX $PHL
=HODQG L QD .DULSVNR RWRpMH

/ILPXQGMHNMHGQRGRPRYD ELYOMND *URPIHQHWDELMVNR
UD]GREOMH WGDQB 9HIJHWRWLLYRKDI) MD]IGR FYBRWQMH WUD
GDQ@RN JHQHUDWLYQD ID]D FYDQ/NH IV MR B ROG&MRDD MHD J U L
-HGQD ELQEABNMRIVAKHPQR SURL]Y\HNGHHP M@WILEURM PRaH ELWI
]JOQDWQR YHPRYWRNHPIDXMONLORJUDP X SURVMHNX VDGUAL |
WRHQNL SHW SXW YLaAH QHQR LXPNID®RRKINEH MMEHPL N X M H
YHOLNRP PRWIRORMNRPOWRBMXU ). /ILPXQG@ALMNH WLMHNRP
SUROMHUD L OMHWD -HGLULMHREMXR EKOQH X HDHYRD X LIMMNRV Y
X MDpH VH JUDQDMX L SUR QY RRGH QYNHLI B RNNRID LQOLLEOH VWIMVHHPN
(2VWRBOL)I /LPXQGMHNV SR VQRIEADWL L] JRUQMLK FP WOD LOI
NUDWNR GR XPMHUHQRE IGBRUWARD QRWBHEQDOXMHBEQD JRGLQD
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VMHPHQD X WOX NRE®XQ®EDMMHPHRION JRGLQD ]D =D
SUHNLG GRUPDQWQRVWL SRWUHEQH VX QL&H JLPVNH WHPS
ILVWRYL VH WDNRYyHU NDR L VMHPH PRIYMYRRWIRORAEN
VWDURVWL L SROR&NWX DBD WODEPDQ GMVWNIBIER Y 8PMHQD YHC
UDJ@IRNRVW X KDELWXVXOMMNH. QRED IGNYRDY RRWD E L

:DJQHU L (% HDWORDW U D MX PGINBIHR NN R UR YRSWNYULL B @ X
$PHULFL SULMHFLMADPIRGAJQH VXUD]JLQFDL L VXBWLUDM X
&RPWRLVPNRML WYOGRX®K KM RSX XQHVHQ SULMHYR]RP SLU
SURL]YRGD L UDWOB WSEMHRRFAJ36%'RJ VY WHWS/DHIH MMW D 6
OLPXQGHHWVIMHQR MINFDSREHPHQD FUYHQH GMHWHOLQH WH X
OH)XWLPJRQEIGIDSWDFLMD ISEHHRRAMH QMMHNRP 'UXJRJ VYN
SUHWSRVWDYOMD VH GD MH 4LUHQMH SRpNFORVDIQHRWR SV N
GLMHORYLPD +WBVDWNQRYH]SUHPD VMHY HUSURHVADWEXLL ML L |
5DMQH

1IDNRQ XQRA&HQMILPX QMR K XQ L MRIQ DIDMNRWH aWHWH  6YH
VHGDPGHVHWLK JRGILQDQS MRADIRID ¥R PHERIOMEX B BB BLQ H\WY L
MH SUHGDW DWHOOLINR SURE OX P %\XOGRX XL 6GD VAL R XMGNEH Q R P
QLVX XQHVHQL L SUIDURGYRYRP SWH. \sBRBBRMEN B URRIDNR OR 3
XYMHWH ]D UD]YRRG IV RIGRSRWWHIWDEORWHIPIMEIW HW QLMD NR L
YUV W D LRNPR/SADRYM L i ).

BUHPRYDpPHYLU RDR{URP OLPXQBELKXURSX XQHVHQ
KDJLQFJL L VXWLWLUDMX QHNROLFLQX DXWRUD NRML LVW
NRMLPDLPHMQSRNMRYGROLQD 5DMQH )UDQBXVSRGUXMMWHUC
.DUSDWVNR8 ERMOMHG GMD HNIPQ BXOSRRWMEGDQ RG QDMpHA
VSRPLQMDQLK NRURYD X LVWRPQRM (XURSL

/ILPXQGMHNX +UYDWVNRM SUYL SXW ]DELOMHBHQ J
(.RYDpPHYL(U LDa®ROHN OLPCEIWSRPLQSIBILMRAYLEH G  JRGLC
G M H@¥avenski imenik bilia +UYDWVNL KHUERORJ -RVSBRRDMIHY LU S
X VMHPHQX FUQ$DLE GHADWMKX@L GRNWRUVNX GHQWWMWDFLMX
NRURY QH3 URRWHH U D Y DMK R H QR VAUR #HQEUEMHWBAPQIH SRWRP
PHYyX QMELIDPD MH X@pPPRQIGH¥DMMNBPISUYR XRPpHQH VMHPHQNE
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NDVQLMH R GOIDRYOMHG AMWIMBPHXWRU VP DW DD FXEPXEGEH \KH QU Y D W \
SURPHWRP L]PHyX QDaHODYDOUMNHL 8 XMWWHRPH UDGX VSRPL
SWHSRYMWX R XY H|HRQAMGAIMMEBE QR VD VMHYHUQRDPHULpPNLP
VYDNRP VOXpDMXPEQGHROMID @R V SURPHWRP VMHPHQMD N
SREEH VMHPHQMD OXFHUQH HMRFVMHGMHGNHOW B O LR HS URGED R
XYR]LOD-D]X6 &H®WH VMHYHUR]DSDGQH +UYDWVNH

JJPHY X 6D YHDO/LHP X QMBHL LSROWDWMD DAQLML 3LURNROLVQL NRU
ALRWH MHRGRVSULREDVQEHGRDBRSUXPMD RGGRMILK X SRGU
NRWDUD GROLQH DWUHRWACE L GWWIRGM)H2VWRMLIMH
SURBDR &LOQHRQMHMLLMIBNRP pHWUGHVHWRJIRGLEQMHJI SHUL
JRGLQH QLMH SURQDA&EDR QROMHGQP MW@ UQNO/MLIEPNCRIGIR N F |
2009. JR G IOQHP X QAR QDYHQ OBYUALQDQDYD\GMXEBMHQLMD &LUF
NRURYQD YUVWD RNRSDYLQVNLK NXOWXUD

ILPXQGMHNYUOR aWHWRQDH RIMRHYWIQ WM RIJOHGD YLAHV)
AWHWHL P@WMRSULYUHGL Y HRINWRSWDRNLRWKBEMIV R/ NXNXUX] VR
VXQFRNUHW GXKDQ &dHUHUQX UHSZRUDNDXWPIS LU X WO HYSRY
JXVWRJD VNORSD RVRELWR X MDULP ALWDULFDPD L &LWDL
QD UXERWIMZYWRMLG DMH 13& MDY OMXMMWUQLAWLPD JGMI
SRWLVNLYDWL GUXJH NRURYH =REQJROY/MXXWBUX]NRRE MWLM
JXELWNH SULQRNUDDNYOMKWY D' RDN R XQESBELHY ® TEQ IMMHHONV L Y H O
AWHWXLIX XVMHYLPD RVRBDWR QAJUXOFERNU %EXGXUL GD
OLPXQEBANNR MH UHPHMHRW Y RED BKHGELIOMND NUDMHWRE GDQI
QDQRVL NXOWXUDPD ULMHWNRJD VNDRBPMQHIR NXOWXUDP

.D]LQF]L (ROOBKELWLUDMX UBRURDRWEHIN VK D 6]HQWH\ L
VX0004 NRMWLPX RGUHYHQH ELRORANMHR]SDpOR § HMMHRWLH 4R
XW M HOALPM RO GAMIMH NRPSHWLWRU MHU GREUR LVNRULAWDY
SURL]YRIGQX] ELRPD\DZ MWR@KE UDONMDKMRSDWVNR GMHORYDQ
SRGQRVL VWUHVQHaEXIRBWHQ NMWEEMDWY BID 8E YW Q.DJLQF]L L
VXU )OSWLMHNRP SRVOMHGQMLK ORGCAQ®RYBPRRMMEAD EL
SDG SULQRVD NXNXUIX$DGRER LVAKBDQ MRXI LD/XW R UD L 6
EMDEDPXQSREMPURNXMH JXELWNH SULQRVDINXMNXUX]D RG
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8 VXQFRNUHWX OLARXQEAXNDRNRPMH VPDQMHQMH SULQRYV
RG LOHYyXWLP WUHED SHERWHINDDMLOMDND SR MHGLQL
QH SRYHUDYDD®WRSRUFLR B BRQRDAWW DML MHQLFD GD SUL Y
MHGLQNL SR M HkKerbwpostdje 8drovkdio® H

SUHPD PRUIRORANLP INDB@QUXDMNEHERMIBIO D WBRWWD &L
MH HNRORA&ANH DPSIDLWXWRVEBMSWLEPHRW.VWLPH GD M
OLPXQWRSMOROMXELYD NRURYQD YUVWD OHYXWLP SUDWH
YULMHPH PR&H VH XRpLWL GD VH NIMHRIBADR YRBRRNER LRHY X SU
YHO VERAQRAXMND 1LMH XVWDQRYOMHQRVIE UpD@U KM IRXEL ELF
ELRWLSRYD

.DJLQF]JL L VXWDYR&H SRGDWDMLPRGFSMROMRSULYUHGI
XJURNXMH JXELWDNHARUD JRBLAQMKDYID G GER]Y RHX V
RE]JLURP QD WRLE OHWHK MDEE/ NLID N BRMAWR ® AD QR V N.
=ERJ VYRMH QDJODAHQH LQYD]JLYQRVWL LPD aWHWDQ XWN
UDJ]QROLNRVW 1DQRXY W %UR]JPXH MHERH BN \E &R WD % DODWRQ
MHGQRJ RG JOUNDRDK WRDYELWVWLpPpNLK RGUHGLaAWD

2VLP SUREORBD LYAFPINGEQANNH aWHWH pLQL L X ]GUDY
OLPXQG®MHGIDQ RG QDMMDpPLK SR]QDWAnKroSid®D HU JRNQRE LBWRH Y
Ambrosiaartemisiifoliazs. SEL]YRGH YHOLNH NROLPpLQH SROMORYDLK3ROH(
OMXGL L ALPRXWLI WD XJRGEH QRVD JUOD RpPLMX RWHAaDYI
ULQLWLYV LWG 6LPSWRPL DOHUJHNM I? RPDXp B 50 WU QRWUH DR LVD
QRVXDRHKNDADOM SURPMHQH QD NRAPpUWX S SREDYIL RDIVG

KUYDWVNH SRSXEGDBELMH SIDWMDRE B &8 H®HR R ]RHKD DYy XMIAHH
NDGD VH ]QD GD V DRPMHEEAREBURLPMWMANDVL RN SHOXGD
SBEQLK JUQDFD D D QHWJILNDV W KEIBE@ING HME D0 BLRO B L
VXU ).

9DAQR MH QDJODVLWL MR MO GBHION RIERDADMHIMRHINAD GVRAND L
VSRVREQRVW .DRQ8HKIDHEUDXIWD MY E U R MWEH DIDAXQSWHRUD N F LM X
LIPHDAPX@GCARMOMRSNXYWHKEQLK PLNURPWR YH] B RN WWDIN W
OLPXQGRINDODR NDR QDMMDpL LQKLELWRU X ELRWHVWRYLI
GMHWHOLQRRUXABLWRPRBE WIQWMIRN NG DAROINBMIKNBELUDOL VX
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QLFD QHI HNXR M U X ] BI WADX QIFFONIIND L JUDRDREGQXVWBRP SULVWX ¢
HNVWUDNW VXQFRNUHWD GOMIR® R Bk RMVRAHS B & A XFOENY D WIKLiiM LC
GRPLQRWHMWEVNRURY QRGAN ORWD V

9HIMEDYHGHQR G DANafanthusi éttoflexus/ NDHRGE@RJIRGLAEQMD
ALURNRODR \PRID WRWWYOMD X XVM HAmGrahhasX KX ML 8N OMXG & M
L NXOWLYLUDQMP RUWIMPW L FAFRWMHpE L MH O HOLEQMWHQH $P -
(.RYDpHYL@ aiLU MH ]QDpDMDQ NRURY X SRIOQRSIRGKNWEEL |
X VMHYHURRMXUBSL 6UHGQMH PO LW DFKH.NRPH P\DWRWXR P
DXWRUX QDODJLPR JD X] FHVWH OQDWANNXNOWLNLIRQMEPS
YUWRY4PIDUGMRGMBODYQLK NRURYD X RNRSDYLQRMLP NXOW
AHUHUQRM WHSRYHWG BRAH Q M@RV PWALL ARIHH UWAREBEBDthuUS
SRWMHpH RG JUpPNRJ L]JUD]D ]D ELHYNUN/dfleRUd DRGIQNRVG QH E
VH QD HEBEXEWH RNUHQXWR HRIH DV BRAWRHRL (DB ] YRMD |
NROLPXA@LND X WOX &iLU PR&H DNXPXOLUDWL YHOLNX NI
SRVWDMH RWURYDQ ]D VWRGQW R PDIUNNBL BMD WDMED QLW UD!

AFIMMWRSOROMXELYD YWWDW IV N RGP RWABIIDRL @ D ).
*ODYMRULMHQMH PX MH FUYHQNDVWH LOL UX4LpDVWH ERMI
FUYHQRMRODPDDAHQR JUDQD YWD E ©IMLN BUGBBHANGRNEHRO 10D W N L
JRUQML VX YEDRBLEORMYRIGDPRMR]WOHQR OLAUH AULUD GRYV
QHUYDWXUH H@VP/QHR @DL NWPWID/EO MLEDY QIRPVRRE DMQBWRJ RE
QDOLPMX VX LVWDNGQIMHIV B LRG OH)BNIUBR Gi@ MIBVRLEH W
YMHWDU DOLRYINXXFRDGYDMHR®@HQDQL X ZXOW N HS B'GWDWAN H K
SULNOMXpPQLK JUR]JGRYD 6YDNLVEMLEWQMEHYD FONWXAHI@® K \RE
VX GYRVWWERG RFGDAHGD LY LIWPHD MOUNRSGIRS SLNOMXpQL JUR]G
XNORQYIHMHiHF VH WR&H SD]X4BD LA &0 D

-HGQD ELOMND &U4LUD PR&H SURL]JYHVWL YLaH RG PLO
NOLKORYWR.FK. 2NYXJOH S ®RWOID WHUNRPY F5 RP\REX ALYRWLQM
NRQWD@L®IWUDNDUVNLP VMHPHQRP ®RWE @RHPHWDWQRHFEQ
VX JUHOH 3HULRG VD]ULNMGR DRINDDGRMAIPVVORSD B IR G6MHP HQ N
X MHVHQ NGRVWRQ\W QR VYW U MHPGIXER RPX NRMHP VH
PLNURNQOQVRRMALYDQED BRBX]RMWDWIO ¥ LLDBIROQDIRGLQD 1
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QLFDQMH VMHPHQD XW M H®XAa WHP SSHUIDN Y6UWLH P\ Q3 WV @ D LIM X
$NR MH SULTEMRYVMQDR SWHRPDWQXD WRBSMDGRD f & 9LVRNH
WHPSHBDYWXWXMXMNPHRD QMM M HNRPL NDNQRQLOMELU UD\
UD]OLPLWLP WLSRYLPDWNBIGDM® ISHWWW O BLYDQUWDXVW UD]OLD
40LU MMBILELIR RG NRDRWQLNHRWWAYYP WOLPD pLMD VH S+
NUHWDOD X UDGRRQX RIBMEBERDVBDXWSLIMPD ERJDWLP KUDQI
UD]LQD NDOLMD L IRVIRUD X WOX XWMHpX QD EROML UDVW

A0LU MH ]QDpDMQD NRHLEEOLEFLY ¥ UMNBRWIN NR MX
PHMVHWRJIRGLAQMHP LVWUDALYDQMX XWYUyXMH QMHJRYX
SHULRGD .UDMHP DQDOL]JLUDQRJ UD]GREOMD JRG ]

LVWUD&LYDQLK ORNDFDRMIHWARV R MVDX W EWSFOIREW L NRUR
YUVWD

.RPSHWLFLMD &X]JRFD SW RXGNDXVDMMR MHE KR WX LVWUDA&LY
=@pDMQLMHDMH GVNILPANRYOW X UD® B & 18 YLL\IND ULD \DXXD R WILX
]JDNOMXpXMX GD YHOLN XW M P DL FIDQRGYRRQM. FW LYWVUHP H
QLFDQMD NXNXUX]D &DLWPH SR GNE®IRFNE W NXUXID L]D]YDO
%-WQX AWHWX NDGD MH &iULU QLFDR L VHWRY XHEPRIQRY B ONHX NV
PHWLUL ELOMNH &0LUD NRMMKXVX]Q IORGYX\ERAY DN NERQARD BV H
QDNRQ VHGDP OL VMR YB GOXADUDR 8 QILQ RV

AULU X XVMHYL%OLNXIRYUX] D RNDPD $IJQ B yMMYLOMWK NRURY
(9IDKHGADK,WD10; 6KHLEDQ\ L VKHLEDQ\ L VXX XWXWG
VPDQMHQMK B INDQRNRIX W RD/VOXpDMX NDGD MH EL2OR  ELOWN
X VNORSX NXNXUEX]JOMODAD 3DG SULQRVD ]JDELOMH&HQ MH G
A40LUD GR? 38RHUDQMHP EURMD ELOMD O MRINME 5 RIA) R VER
NXNKUXQLMHERBROYMIDQMHP JQRMWVGHE H GIRPLNGRPIDVEY Q RV W
NXNXUXDXHGRKIPBI0).8 LVWUDALYDQMX LVWLK DXWRUD  ELO
MH SDG SULQRVD NXNXUX]D RG JOQRMLGEL NR®DRMHVIQR A

22 NJ 11 6PDQMHQMHEME RS MR@RMIEDH Q RV IS HWDLG- L M X

SDYLOR ELOMDND &ULUD RG EH] JQRMLGEH GX&LNR
JOQRMHQ V NJ GXELINDWSRI\KHNMRKEKYOG VX VPDRWIHQMH SU
NXNXUXUIF R3i 18 UHNR XJURNRYDQRJ &0,20RP FLW O9DKHGI
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6 JOHGLAWDOBWRMR WMDUL L EURMD SULSUDYDND NXN
MHGQD RG QDMLQWHUHVDQWQLMLK ESMREDQMRES INLRURYDQ LKR R M
SOWIRJ LGHREBWRNMSIQR GMHO BWIQI KDWY B DHXNROA N IRU B1 € RU X
SHSXEOLFL +UYDWVNRM X NXNXUX]X MH UHJLVWULUDQR
(%DULG L 2VWRMLI 2 2G XNXSQR L]PRYLMDUSBHWGE R A DW
VUHGVWDYWL\WX ELOMD VH GSRRSISRIDOR)Q D DU EHF VE H
KHUELFLGD QMLK SRWUREL X 6MHYHUQRM $PHULFL (
SRGUXpMD ISHUBPMAH@GD XVMHYL NXNXUX]D A&PMMH@QILFD UL:
QHVHOHNWL®OQLK KHUELF

OHYyXWLP WR QLMH ELOR XYLMHN WDNR=I3RYDK® VW SF

GLMHOL X WUL HUHUBPBYNXUKUX ]QNBAMMORIU BNWDHEU L]LUD S X
OMXGVNRJ UDGD L RSN \IORG V /IR MEWEBIMOR GMHO FL
QD PDOLP L MHIG®YFP REL &'UKIKGHEO QD]JIAMHKDQLPND HUD?
NRMD MH ]JDSRpHOD L]XPRP VWURMHYD NRML a8WHGH UDGQ:
]D REUDGX SDPXND 0EDRRQ NWRJID MBRRWR IWNRREBDMWH X
SURL]YRGQMX NUHQXR QHNROLNR JRGLQD NDVQLMH J
XYHR UHYROXFLMX pHOLPpQLP SOXHRHPUD WHPERYHUMBX SRO M
NDUDNWHUL]LUDMOS RUDEDL]GDh QR PIKSMRRIENGD 3RpHWNR
RYH HUH VH VPIRMGUDRD NDG VX PLQHUDOQD JQRMLYD L S
GRVWXSQL LDNR MHJRBPED BIREMH .ULVWD SLVDR R VXPS
RGYUDUD AWHWRRLRIH 7HURDINIDW W DN'RIYPHRIL VRX FSRLIWVX i QRVW L P |
XQLAWDYDDQ WY INRUWPPYL] ELOMDND 2YL SRGDWFL JRYRUH GI
SULPMHQMXMX GXJR YUHPH Q@M KKRROMREPLIWHGIE ELDOLVE R
QHXpPLOQERMIDKID AaWR LMHSRWLMURMMIQS KHUELFLGD RQD S
GDOHNH JRGLQH X J)UDQFXVNRM L X 8MHGLQMHQR
VXOIDW S U Lpedéerherdshcd DRIN XWO BLFDPD ]D VX]JELMDQMH ALURN
6HOHNWLYERRW \EXMN RWIX EDQDMSIROREDLNRP OLVWD &LURI
NRURYD X RGQRVX QD XVSUDYDQ SROR&DM OLVWD &LWDL
JHPOMDPD (XURSSULPAHQMIMHIQL VXGIDW L VXB$SRUQD NLV
emVHOHNNELFQGIK X ALRVDKIRD Y MBWDNRULPMH®@MLYDOL VX
emergence URNX X ALWDULFDPD L GLQLWUR IHQROL L GLQLWUR
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3UDYD UHYROXFLMD X VX]JELMDQMX NRURYD X &LWDULF
RWNULUD KHYEBRMYGIONMHOBRNWAQ RNV HRIEPHHIQM-HQLK VROL DPL
L HYWHUD 2YDM KHUELFLG L NHPLMVNL SRYH]DQH NORUL!
GU ELOL VX SUYL SUDYL VHOHNWLYQL KHUELFLGL NRML
NRMLPD BUXISPGY] ,VRMULURIGQQEFLG SHBUXYR KHUELFLG L]
]ODpDMQH VNXSLQH NDUEDPDWD 7LK Q&N OL MR FPIRO®H N X O
R]QDpLOR MH SUDYL SRpHWDRWURMP LWMI/NNRRJ VX EG DIQ QW D8 R
9HULQD GRWDBRK WHPWEHEMG D phsRethergiel OMNXH 7R VH XEU]R
PLMHQMD -MPDLRHIRGLQD SUR&ORJ VWROMHUID VLQWHWLI]LL
VNXSLQH VLPHWULPQLK W GLD]LOQH QAP BGH QL YODMUD KWHH. O L
VX VH@HNWXVMHYLPD NRM LviEDDQ HPNDDVRX AWHRD VIKHNSXRI XU X] VR
D VX]JELMDMX MHGQRJRGLAQMH ALWRHKNRAGVQD SRBRURJ 6AY
RWNULYHQD MH NHPLMVND VNXSLQD NORUDFHWDPLGD NF
MHGQRQRGK XVNROLVQLK NRWR YWDH X RGUNXU XJPODMQRP SULF
NRPELQDFLMH KHUELFLGD L] VNXSLQH WULD]LQD QDMpHAL
PHWRODNORU LOL GMMHWB®BPLE VNPERRMDQMH REMH VNX:!
NRURNBNXUX]X 1DYHGHQH NRYE LSUDLFPLWHIGNGQO@RIQSIR R
URNX L X YLVRNL®RSBILDEILMDPD2WNULUHP KHUELFLGD L] VI
HQJLPD DFHWRODNWDPL WHQWD JBIRSIROPONER WMIHQMD NRURYD
GMHORRDRWDVNXSLQL SUXBH BPIMXDWRWOQLIRRQD L WULD]ROR
.DUDNWHUL]JLUDMX LK QLVND GR]D SULPMHQH &LURN V
WRNVLNRORAND L HNROR&AND VYRMVWYD 'DQDV JRWRYR
NXOWXUH RHNEBMRARMYIOMXMH ED WRH WNKGDRQ HK HWVELFR ELYP Q|
KHUELFLGD X +UYDWVNRM JDBSRRMOD LVX BUWRPRGDGHN DXWR
WYUGH GD VX VH RW NWELIFHFG B WHVWYRXEIOMHHQRY H PRIX QR VW
X NXKKULIMLPD MH PRJIXUH X (BIRIWSHIQeRacW R N] DSRULLMPHA H Q H
KHUELFLGD D PRJX PX ELWL L QDGRSXQD QDURPLWR X \
YUVWD YLAHJRGLAQMLK XVNROLVQLK NRURYD NRURYD UH]

'R GDQDV MHXBRQEDWRPHKDQL]DPD GMHORYROMD KHU
LQKLELWRUD ]D &LYRW ELOMNH NOMXpQLK SURFHVD -HG
VNXSLQD LQKLELWRUD ELRVLQWH]H NOQKRELMERIISELRWUEG!
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NDURWHQRLGD RYDINDSURFHY] Q QK LVED UMD DL FKOINR. U BRI H G
ELRVLQWH]X NDDPRWW\@R LHED|LPD ILWRHQ GHVDWXUD]H GUX
PMHVWR GMHORYDQMD DOL &HRORMH]POR]H L CRAMIBMF L\WLR)
'2;3 3RVOMHGQMWIXSRWRULFKOQOLUD ELR\QLEMWHIN-XXNDURWH
KLGURNVLIHQLO SLUXBBW GHRINMERDRIQBRY OMHGQML VX RWN
KHUELFLGL SR PHKD®QRXRXMWHORYRQMD

=ER NOMXpPpQH XORJH X PHWDEROL]PX \WDRFDMD/NLK DI
VLQWH]H NLQRQD X ELOMNDPD RGQHGDY-®R ¥ WNXYWORMDH L
ELOMNH UHDNFLMD NRMX NDWDOL]JLUD HQJLP +33' L SUR
GLKLGURNB WM HMH DAHRWDWVNL SUHNXUVRU HIDDWQRINL QR Q
VNXSLQH X PDVWINRMRISLWH KQNOQRDX NORURSODVWLPD YLA
MH SR]QDW SR XOR]L SULMHQRVQLND HOHNWURQD L]PHYyX
El L SULQLHN@RHOHNWURQD -0 BQWRNLE ROFPRWWUG R UHG XNW
VXU 30D VIVNRRHLHQR @ RMBEENWRU ]D H Q BLIPO DLHWRW QL /EK\UD!

NRML MH SRYH]DQ V ELRVLQWH]RP IRWRVLQWHWVNLK
NRPSQ®@® PHPEUDQH NORURILODULW®XAWINDR DQWLRNVLGE

'LRNVLJHQD]H LKBWX NCGMIP QB NEKMWYDIBIRP D\VGVLP X
NDWDEROL]JPX WLUR]JLQD L IHQLODODQLQD YHULQH RUJDC
WRNRIHURODNRMDL CBMRWDODH VWY D WBHBIRPDP HQRKRBE-LRVRL D W D
+33' WLMHNRP ELRVL QNRHMDEQIRNURDWIXN HQUD SLUXYDWD X K
 QKLELWRUL RSRQDA&DMX KIRG/HR NWD OHMH. & S ISWXWLDBMDD QD J UL
LRQ QD DNWIWX RRUPMHDM XGLSRWDEUORY (&MHPPRIP SOHNV
NDWDOLJLUD NRP SO H NWNDXM XJpKINF LRNKY INGROMADL YNOEKW B HN D U E
NLVHOLQD ERPQRIURDWVIFBIQLOSLUXYDWD V KLGURNVLODF]
SUHPMHaWNDQMNEFRNWLO VNXSLQH L RVOREDYDQMHsMHGQH PF
3DOOHWW +LUDMLDW WIXQJH L VXU OLWFKHOO L
3ODVWRNLQRQ VH VPDWUD QX&QLP NRIDNWRURP HQ]JLPD
NDURWHIRRLWGD/ L VX JHU L 6DQGPDQRELWDN NDURWHQRI
SRVHEXRYPMXORJH NDR ]DaAWLRMYLNRWRRRWRALG\DWDME SR
RNVLGDWLYQH GHJUDGDFLMH NORURILOD L IRWRVLQWHW
SRUDVWX 1D NRQFX VH RQHPRJXUDY B |VHQWHBD QGIRQME L M
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1DM]QDpORMVY N WNXSLQH KHUEB-I+BI3G DV X ] WLLLKNLHEW RI@ U
LIRNVD]ROL HLSDUDO] RXWJ 6 L PoW¢irigaE IENLO®IIQIRQ MADN L Y D
QDNRQ SULPMHQH KHUELFLGDP33] YRKHIIDIH M) KL EDLNKRPXD D
ILWRHQUHNRVREWQRLGD , HPPE DWL.RWGEL IDHKNWIQRDM X HQ]JLP ILW
GHVDWXUD]X ]JERJ QHGRVWDWND SODVWRNLQRQD NRML
GHVDW&RKD{B] L VXU I1RUUDR UNWXWWDW). IRWRVLQWH!
YL&AH QLMH OQWRXLMDWRWEBEQRLGD L PRWBHWXOWHD ND RWUYRM HOVLL
HQHUJLMD

SRYLMHVW KHUELFLGD L438NX$IRAQHXLIQRCAIE)A BWRAORJIL
VWROMHUD NDG MH MD S Bgniyis OVWNYHURAIMOVIN R -FNREALFD G IOM DX p L Q
L] VNXSLOUMDEFR&EPISSLQJ 3UYL NRERHIFRMIYRG ED]JLUDQ QD
QDOD]LBLUD]JROLQDW SODVLUDQ MH QD wWUaLawWwH JRG
YLAHIJRGLAQMLK NRURYD X UL é&hhara REP®M FL M DNDR PISWDEQ. M M |
KHUBGLFLRYH VNSEUQ@QHRNVLIH&RUXNRMIU MMXUVRGH¥WMB ODWQH
S L U D {XT®)DMitsubishi SHWURNHPLMD JRGLQH SUHGVWDYLOD
XVNR NHPLMVNL SRYH]DQ V SLUD]JRNVLIHQRP L NRULVWL °
KHBERQR DNWLYQH PROHNXMHRIODY NDENIQIHHE@H Q/RIIAH RG
90DVQLFL SDWHQWLUDQLK WYDUL L] QDYHGHQLK VNXSLQD
YUAH S&RéENIN QRYLK GWNODWQLRYL KHUELFLWGNXVSERSAHD P H ]
EBFLUD]ROD MH VLQWHWH]LUBRSUWPMN]IRQ MHRGUREUDQ X
NRPSDEASML 60MHGHUL QRYL EHQ]JRLOSLUD]JRO MH SLUDV.
N R P S DEayeM OropSciencel D VX]ELMDQMH ALURNROLVQ@dsK NRURYD
emergence IR&RSSLQJ ).

1HRYLVQR R SUHWKRGARQGDF B G i pI/RJI D BLewiX
NHPLMVNRM NREr@RaQN M INOWAMEG D Véenta LGHQWLILFLUDOD |
EHQIRILNMORKRBKYBRQ NDR QRYX KHUELFLGQX NHPL®VNX VNXS
RGQRV NHPLMMVNMKpVQNIENDPRULID S LYBDGR@ID NBEPLID/NBD
GLNHWRQVNX XPMHVWR SLUD]JRORQVDNAH ¥DXG@MWD USXNREXIDH) L 7
NRPHUFLMDOL]JLUDQL KHUELFLGL VXONRWULRQ L PH]R)
NRURYD X NXRWRXDXgaerDCropScienceSUM@AW LOD MHRIDDNRQ
JRGLQH WHPERWULRQ X NRPELQDFLML VD VDIHQHURP |]D
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NRURYD X NXNXUX]X ,]JRNVDIOXWRO NRMNRWODHUHRXDVRU
MH J RIGRIPCBHDRhWnBADulenc Agro V D Bayer CropSciece N pr&
emergence KHUELFLG XLMWXNXU)X] X

9HU VSRPWAXWDPPBIRDNG LK LIGARNBDIBRPHWDQVWXOIRQLO
PHWH Q4 RI@G UIRMWWH- L UB-[IRBDH WVRIDDNRML MH L SUHGPHW F
LVWUDALYDQMD VYUVWDQ MH X NHPLMVNX ¥NESDQ@X $LUD:
VXU .RPHUFLMDOQR MH SR]6PK RKDPPHURGVYRW 3R U\
L VXU 3 UL P Mpospavhrehce MRNX X NXNXUX]X ]D VX]EL
PQRIJREURMQLK XVNROLVQLKFK|@KDRRROLY YIXKU NRURBBUW
VXU 8 GHSXEOLFL +tUYDWVNRM WRSUDPH]RQ MRA& XYLI!
YHOLNRP EURMX HXURSVNLK ]JHPDEAHLLNRRP L'UAD%DPR L
6FK|QKDPPHU L VXU VPDWUDMX GD WRSUDPH]RQ QLM
NRULVQH RUJD QL] HdvirdaRadtaDArdtedtiop NdgendEPA QDYRGL VODEX
DNXWQX RUDOQX GHUMIROXLLEQR VMW KOIDNADY WHRNAPYDQML
($QRQ\PXV WRSUDPH]RQ EODJR LULWLUD VOX]QLFX
PHUNDQWLOQRP NXNXUX]X NXNKRRIXKDRNHPDUX XUEGHUHYF
6HOHNWLYQRVW WRSUDPH]RQD |DVQLYBD3¥HNXD XY ODEDLMRM
WRSUDPH]JRQGURIMNRDWXQ L (KUKMWY®GLOL NRQFHQWUDFLMX
SRWUHEQX ]D50%QHKQ BLFFBPMIX (Isg) X Y UV \BefaRaD faberi / L
Arabidopsis thaliana / NRMD L]JQRVL L Q0 GRN MH DNWLYQRVW
GHVHW SXWDNRDEMOWUDFLMRP Q0 ,VWL DXWRUL QDYRC
EUAH PHWDEROL]JLUDOH W R S$tfafaHiiQ SsrgRUBIQIRIOK (LQD Y UV W H
ORHQIBKlanum nigrum /' 7DNR MH X ELOMNDPD NXNXUX]D XWYUYVL
WRSUDPH]RQD Q WDWW LQYDKRMD GRN MH X NRURYQLP ELOM
Y U Sadiia faberi GR X Y BW&kWM nigrum.1DNR Q VDWL XWYUVHQD MF
RG VYHJD WRSUDPH]JRQD X NXNXUX]XSet@i&® fdbeviH X NRUR
Sorghum bicolor Solanum nigrum XWYUVYHQR L QHPHWDERO
WRSUDPH]RQD RG SULAROMWOR®IHQ KW NE /UL DQMX RVMHW/
RVDP KLEULGD NXNXUX]D &@&HUHUFD QLVX XWYUGLOL UD]
OLQLPDOQH ILWRWRNVMpHORBWL BSWMURGAWRIMGH WRWRYR S|
SXWD YL4A4H RG SURSLVDQH NROLPLQH RYRJ KHUELFLGD
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LVWUDALYPOQMRPQD L YEMH WDNRYHU QLMH XWYUYyHQD UD]
LIPHYyX KLEULGD NXNXDWXD H -6(RHUHFW REW DPH]RQD 8VWDQR)
ILWRWRNVLPpQH VLPSWRPH QD VYLP KLEULGL®OLBRBEG VX SL
SDWDN\ VX XWYUGLOL ILWRWRNVLpPpQRVW PDQMX RG QD
AHUHUFD WUHWLUDQLKRRMRSWLPAHRIDERPX MHVAWDNRQ SULPM
XWYUYyHQD ILWRWRQ@DLPpQRVEWRGX -L YIHUD KRGEGULGD NXNXUX
AHUHUFD 8 LVWUDALYDQM(AWSRERKGRQ P X6 OU INNDAFM M R P
WRSUDPH]RQD X GROWIR®IPRQDGE YWNRPELQDFLML V DGMXYDQ\
GR]L KBOX WUL IHQRID]H MXN-YWIXJDWRYDLYWRYD XWYUYHQ
YLIXDOQR EODJL ILWRBRR\GHhQD ¥ DANRWRW U HWWLWDPMD QD
X SUYRM IHQRIDIND @UIDG U XIJRUWNMH QDBVWWIHND SUVNDQLK X W
ID]JL DSOLNDFLMH 1DYHGHQL VLPSWRPL ILWRWRNVLPQRVW
QLVX LPDOL XWMHFDMD QD SULQRV YLVLQX ELOMDND L GD
7TRSUDPH]RQ X RVMHWOMLY RN XBARSWCRAPH YIU VWMRBVERON XU b
NDUDNWHULVWLPQH ]D VYH KHUBBFLGR Y X UNXEXSEWDHN INIKR.EI
ELMHO®IBaERdI HL QHND RN EBFIX |QKDPPHU L).VXRVVPDQQ
L (KUKDUGVX XWYUGD®QD -QDWMRARBMUIHPMIB Q RPetdi® URY D
faberi, Sorghum bicolor i Solanum niguMMDNR ELMHOMHQMH QDG]HPQLK
LVWUDALYDQLK NRURYD 1D ELOMFL NRMD MH X LQWHQ]JLY(C
QD DSLNDOQRP PHULVWHPX L LIQRWKWNHDWDRIGIRM RH WL
XNOMXpXMXUL OLVQX QHUYDWXUX L SURVS¥tRrd fabgiHy X QMH
ELR MH |[DXVWDYOMHQ VDWL QDNRQ WUHWLUDQMD 3RG X

SRVWDOL VX QHNURWELNWBDQED Q [E LIOVMNNRHD “EARJAXR IDLQDQQ M D

(KUKDUG.
AWR VH WLPpH SHUJLVWHQWQRVWL WRSUDPH]JRQ MH S|
SROXUDVSDGD MH GXOMH RG GDQD ,DNR MH UDVSDG \

PLNURRUJDQL]PLPD &LMUMDOWRS UDHP HGRQD X RNROL& SUYHQV
YH]DQMX QD DGVRUSFLMVNL NRPSOHNV WOD 6WXGLMH I
WRSUDPH]RQ PRAH ELWL YUOR PRELODQ X WOX 2GUHVHQI
YH]DQH QD KXPXVQH LONRPBHMR@DFMHI QDN SLWILMEBHSRURP G
WRSUDPH]RQ GROD]L X WHNX({iX ID]JX WOD WH PR&H SURGXO
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KLGUROL]D QLWL IRWROL]D X YRGL LOL WOX QH VPDQMXNM
($QRQ\PXV =ERJ VYHIQRQDWRSUWDPH]RQ RJUDQLpPDYD SOR(
QDNRQ DSOLNDFLMH VPLMX VH VLMDWL VYH R]JLPH aLWDULF
NUXPSLU XOMDQH PDKXQDUNH L NXNXUX] 8]JRM a@aHUHUQH
JRGLQX GDQD QDWRGOHNRRIRWLWGEIRNMDIMH X VOXpDMX SRWUH
NXNXUX] PRIXUH RG6PBKQ X PIFOAMHDUWIL V X U ).

SURSLVDQH GR]DFLMH WRSUDPH]JRQINHXGRHRFDWLYQR C
50 GR J GKW(6FK|QKDPPHU L VXU SRYDMRAYYH WRSUI
OLVWRYLPD L NRULMHQRP 8 ELOMAW | QYKIDRBHWHLDWUR L ED
*URVVPDQQ L (KUKDUG 8VYDMDQMH MH RODNAaADQR Xl
RSWLPDOQLP XYMHWLPD VYMHWOD WHPSHWDHMKWHDOD YOD
VPDQML VD g0 X\WPRIMDQMH WRSUDPHIRQD.RB VPDQM)>
VPDQMHQLK WHPSHUDWXUDP&OQNRWYED BOONCH WRSUDPH]JRQD
MH VPDQMHQR ]D 8WMHFDM YODJH JUDND QGIIrDAWYDMDQ
SHUDQMH YODAaQRVWL JUDND L]QDG SRYHUDYD XVYDN
SREROMADQR XVYDMDQMH XNROLNR VH QDOD]JL X @&NURSLY >
NLVHOLQROL®RERIDMAEDYD XVYDMDNARMMPWRVUD R KUKQL G )
8] RYRMUELFLG SUHSRUXpXMH VaFISQKDWHREAD DGWXAXDQDW
*URVVPDQQ L (KUKDUG *BRMWWRP DR HDY DQ KWPKD U G D
XWYUYyHQR MH XVYDMDQMH YLa&H RG WRSUDPH]RQD
GRGDQ DGWINKXPMMOQWL]GRN MH X LVWRP UD]JGREOMX XVYRMH
NROLpLQH WRSUDPH]JRQD DOL EH] GRGDQRJ DGMXYDQWD

+HUELFLGQL XpLQDN WRSUDPH]RFIK|EK® PWHH LP D QWIHU L\

=ROOLQJHU L 5LHV L'\RW BRI BARIEBWOQ SULPLMHQMH (
X NRPELQDFLML V DGMXYDQWRP L]YUVQRJ XpLQND QD JR\
NRURYH X N Ahvtop X Mebfhrasti, Amaranthus retroflexus, Ambrosia
artemisiifolia, Chenopodium album, Solanum nigrum, Polygonum lapathifpli
Polygonum persicaria L GU 8pLQDN QD XVNROLVQH NRURYH RYLVL
XYMHWLPD RNROLQH=>ROOILMPHARYH BEWILMHMHQH *RUAaLO L VXU

‘D EL KHUELFLGL XVSMHaAaQR GMHORYDOL PRUDMX GR
KHUERPF GR SURWRSOD]PH QDMYHuUX EDULMHUX SUHGVWDYO
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RUJDQD . XWLNXOD MH WDRNOADYQRM PDVQLK WYDUL NRMt
HSLGHUPDOQH VWDQLFH L GHSRQUUWNDARKREK QD YIIQWVMBNBL
XORJD NXWLNXOH MH VPDQMLYDQMH WYWHMQVYS)IRIDFLNH YR
6DVWRML VH RG HSLNXWLNXODUQLK YRVNRYD XJUDYHQLI
VDVWRMDN NXWLNXODUQH PHPEUDQH MH OLSLGQL SROLHYV
ILEUE@B ORZD\ =D SURGRU KHUELFLGD X ELOMQR W
NXWLNXODUQL YRYVN R pokterBevgendeKFHURE INRLKEVW DNQUWRH OLSRILOQ X
RYLVL R QHNROLNR IDNWRUD 1DMYDAaQLML VX NRHILFLMH
QS®HSR]LW KHUELFLGD L NXWLNXOD YRVDN NXWLQ L SHN
NRMD JXUD KHUELFLG JUDGLMHQW NRQFHQWUDFLMH NUR
XQXWDU NXWLNXODWHMWK INRRP\SR QH Q bW DRJO B NlAGIMN BRIR G R
NXWLNXOX X ELOMQR WNLYR L MR&a PQRJR GUXJLK |]D GMtEt
KHUELFLGX VH GRGDMX DGMXYDQWL

SRVWRML SXQR GHILQLFLMD DGMXYDQDWD $PHULpPNR
(:66% $QRQ\PX\D GHILQLUD DCmeE&bX$t6 Ddgdajérdo N Skropivo kako
EL SREROMAaADOL XpLQPAM BGWIHOWW @IRIW YBPUML IRUPXOLUDC
SULSUDYDN LOL VH PRJX GRGDWL X VSUHPQLN NDR WDQN
WYDBBEZO $QRQ\PXV G DM N Xa&dlfivand tvarl MjX s€&dddaju u
WDQN PLNV NDNR EL SREROMA&ADOL LOL PRGLILFLUDOL G
karakteristike Skropiva"3UHPD 8. 3HVWDED&GHI XXD®HWYL VX WYDUL GUX
vode a kop poboljSavaju XpLQDN SHV W kU phoGizsafi NRIR Q\P XV ).
$GMXYDQWH GRGDMHPR dNURSLYX ]J]ERJ GYD UD]JORJD 3U
NRQVWDQWQRP X] SUR4A4LUHQMH VSHNWUD GMHORYDQMD D
GD SULWRP UD]JLQD VX]ELMD@MD NRY.RYD RVWDQH LVWD

SRYLMHVW XSRUDEH DGMXYDQDWD ]D VUHGVWYD ]D ]D
NDGD VX NDR DGLWLYL NRUL&AWHQL NDWUDQ VPROD PHO
VXPSRURP EDNURP L DUVHQDWLPD NDNR NMHQIPOVHIISSRER O K
L ELRORAND VYRMUWMQ AENWRSELNVYDPDQ 2ZWRSLQH VR
SULPMHQMLYDOL VX VH X 6MHGLQMHQLP $PHULpPNLP 'UADYI
LOL VX GRGDQL VSRMHYLPD DUVHQD GD EL S SERY K HMHDLL X |
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RG PDVQRiUD 48LYRWQMD ULED LOL NLWRYD SULPMHQMLYD¢
('XQFDQ ).

.DNR MH QDYHGHQR PRGHUQD HUD IXSRUDIEH BGNWLFLC
VX VWD Y OIMRMQHL GIDM WDU/AN XB4DMH QT M.ID B HBVUWLFRGMXYDQWL N
VX VDSXQL L PLQHUDOQD XOMD NRMH VX NDVQLMH ]JDPLMHC
NDR DPRQLMHY VXOIDW $06 WDNRYyHU VX XSRWUHEOMDYD
D JOLFHULQ MH SKMXPHMNVOMQWD ® GIPRVQR WYDU NRMD SURC
ANURSLYD 5D]YRMHP PRGHUQLK WLSRYD DGMXYDQDWD N
ELOMQD XOMDWL&2&WLK- VPDQMLYDQD MH RULJLQDOQD SUR
ANURSLYD WDGD QBDIFNRBDLADRQEWRK MHWDWUD]LQ .DVQLN
RUJDQRVLOLNRQVNL DGMXYDQWL SRGVNXSLQD XQXWDU Qt
RGOLpQD VYRMVWYD HLUHQMD NDSOMLFH pRMeYDALYDQMH
KHUELFLGD X WNLYR NRURYD

8NXS®B SURL]YRGQMD SHVWLFLGD JRGLQH L]QRV
GMHODWDQLBPW QDLW VXU BURFMHQMXMH VH GD RG XNX
VH DSOLFLUDMX |]D VX]JELMDQMH NRURYD L GUXVMD aWHWR
GRICDGR PMHVWD GMHORYDQMD RGUHYHQH PROHNXOH GRN
QHFLOMQLP SUVNDQMHP LVSLUDQMHP IRWRGHJUDGDFLMR
]QDPDMQR SRYHUDQMH WURANRYD |]DAWLWH ELOMD YHU W]
RNROLEG -HGDQ RG QDMXPLQNRYLWLMLK QDpLQD SREROMAL
XWMHFDM QD QHFLOMQH RUJDQL]JPH MHVW SREROMADQMFE
(3BLPHQWHO ).

8VYDMDQMH KHUELF LpestenSWR R XM® QWHHERMEKK ]| KOH QL P
GLMHORYLPD NRPSOHNVDQ MH SURFHV NRML RYLVL R ]QDpl
NHPLMVNLP NDUDNWHULVWLNDPD SULSUDYND ]D ]DaAWLWX
RNROLZQLP XYMHWLPD 8VSUNRVRUQENRA M B K WM N YIHEDV Y\
]D |DAWLWX ELOMD VDPR MH GMHORP QL&RI REWM R & Q MKMOQWRH N |
XVYDMDQWMH /LX ).

8 RGQRVX QD XNXSQL SURPHW SHVWLFLGD DGMXYDQW
WUALAWH DGMXY DYMYWRHGAWMEKWANWDH W YLK WU&LAWD X |D
JRGLQL YULMHGLOR MH PLOLMXQD GRODUD |D WUHYV
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QHSROMRSULYUHGQH SRYU&LQH 1DMYHUH WU&LAWH DGMX
RQR MH JRGL QIS UXGRDAMD Y OMD D JRGLQH XN XS
VYMHWVNRJ WUALAWDOBGMXYDQBRMI VYH JBQLMH SUL
KHUELFLGD X /DWLQVNRM $PHULFL L GUXJLP UHJLMDPD
]JDSRVWDYOMHQD SUHW S RVGWDXYOMYDW B & DV ¥ HMSHWRG DRIGL &
("XQFDQ )-

$GMXYDQWH MH SULOLPQR WHENR NODVLILFLUDWL EL¢
QDpPLQX PHKDQL]JPX GMHORYDQMD ELOR SR XSRUDEL 1D
SR]QDW PHKDQL]DP GMHORYDQMD GRN LK JRWRYR VYDNL D
LK SRGLMHOLOL SR NHPLMVNRM VNXSLQL WR MH WH&NR
QHNROLNR PROHNXOD NRMH VX UD]OLpLWH SUHPD NHPLMV
]JD DGMXYDQWH pHVMHRMNREBPRLIGANXPIDMEDELORQVND:
AS5DARPRQVNPRAMERDL VXYD VX RVQRYQD WLSD DGMXYDQD\
PRGLILFLUDMX ILJLNDOQH RRGDNWBWRUNLNH ZRQRSNRBIL S
ELRORANL XpLQDN X E HGINWDLYSIIORNRAW LW ).

3UYX VNXSLQX DGMXYDQDWD pL QiiityP R GRIGINID WERW R UaHN L
ANURSLYD GLMHOLPR QD SULPDUQH L VHNXQGDUQH 3ULPL
NRMH SREROMA&DYDMX NRPSD WD EWBIMAR\KWWSFD QLH X L 2N UORDPLDY
UD]JOLPLWLK IRUPXODFLMD VUHGVWDYD |]D ]DAWLWX ELOMD
VUHGVWDYD ]D ]DAWLWX ELOMD L GU WYDUL NRMH VSU
VPDQMXMX ]D QR @kt MG GRWRIBLMPMX XGLR NDSOMLFD PDQM
WYDUL NRMH SREROM&DYDMX GHSR]JLFLMX KHUELFLGD QD
BHNXQGDUQL PRGLILNDWRUL A&NURSLYD VX WYDUL NRMH ]I
NDR SXIHUL L MW ¥NYRFKNBXHODRM ).

'UXJRP WLSX DGMXYDQDWD DGMXYDQWLPD DNWLYDW
GMHORYDQMD L XpLQNH ]JERJ PQRJLIKR EROWHALLDNFL MKD LIQRIF
KHUELRBND L SREROM&ADQH IL]JLNDOQH NDUPMWHULVWL
PRAINDWRULPD PRJX SRJLWLYQR XWMHFDWL QD XpLQDN KF
PHKDQL]DPD GMHORYDQMD DGMXYRQDWDWRNWXYDWRUD 3U

L UHGXNFLMD SRYUALQVNH QMIRHW RRWMX FNUREBLFR ¢
SRNULYBI 9IRYDANOMXpPpQD ]D GREUR GMHORYDQMH NRQWI
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XNODQMDQMHP JUDPQRJ ILOPD L]JPHyX SRYUSLQH OLVWD L ;
X OLVW WH QDSRVOLMHWNX VPDQMMHRQMD SR YELE LREOVINNH
SURGRU 3N UNRSIY B XNDWXR ]

LL VROXELOL]DFLMD NXWLNXOH OLVWD

LLL SURGXOMHQMH VX4aHQMD ANURSLYD

LY GMHOXMX NDR HPXOJLILNDWRUL L IRUPLUDMX PLFF

Y SRYHUDYDMX NROLPLQX ANURSLYD QD SRYU&ALQL OL

YL AWLWH KHUELFLGH X &N MRS K &RGD S R WE/LRIUDHVXM
IRWRWUDQVIRUPDFLMH L F NHPLMVNH WUDQVIRUPDFLMH

YLL RWHADYDMX VSLUDQMH HL aRPL FRRAEHREOOMELLPQ VIS LYXUM
KHUELFLGD V SRYU4LQH OLVWD

YLLL YPYWKRSLYRVW KHUELFLGD X NXWHQWXOLOGMHO
NRSHQHWUDWRU

L[ PRGLILFLUDMX GHSR]JLFLMX KHUER F LSGRY HRD QSVRDY U
NRQWDNWQRJ NXWD NDSOMGHSRNERBEHYD L E SRYHUDQM

[ SREROMADYDMX NUHWDQMH KHUELFLGD QD SRYUA&L
DEVRUSFLMH

$GMXYINRWML SREROMADYDMX ELRORANL XpLQDN DGMX
]DAWLWX ELOMD PRJX SRWWMXEDWWDIQWUL \ENXDIMMH F GXa

6XUIDNWDQWL DditfRe@tiRe &&t HP¥ WYDUL NRMH SRERO
HPRLILNMDFELGLVSHUJLMX &LUHQMH RNYDSLYDQMH LOL GUXJ
QMHQH SRYUALQVNH ROWXNWHULVWLINID GHILQLFLMD NRM
$PHULPNRJ GUXAWYD |AQW 8 VR MMM R GHWED MIH VX UIDNWE
NRMEBDNWH GRGDPR X WHNXiL PHGLM PRGLILFLUD NDUDNW

SUHPD QDpPLQX LRQL]JLUDQMD WHNXUHJ PHGLMD \
JUXSH 7H JUXSH VX GHILRQRRL]VXDMNWWDOMSLYR NDWLRC
SRILWLRQRJLUDMX &NURSLYR- ROURQVYND R/ XRI@INWDMNNM &N
QDSRVOLMHWNX DP+RWHRIGHQRP RPHIGINWKDWWRUH DQLRQH L
S+ YULMHGQRVWL 3NURSLYD
IHLRQVNL VXUIDNWDQWL 1,6 VO BNXBDEWIIHN WD GDWDM

X SROMRSULYUHGL 9LaH RG SULSUDYDND QHLRQVNLK V
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6 XUIDNWDQWL RYH VNXSLQH VPDQMXMX SRYUALQVNX QDS
SRNULYD NDSOMLFD &@NURSLYD D SREROMIAWDWDMND & ORIN
SBWYUYHQR MH GD VX QHLRQVNL VXUIDNWDQWdétaRREROMa&aD C
faberi V NDG VXUIDNWDQW QLMH GRGDQ QD NDG MH V
PUDpQMDN SRYHUDQ MHUVYMHQ QD*PBNQ8UDYLYEL@MK L
6 L Q DK- XWYUyHQD MH SREROM&a&DQD DSVRUSFLMD JOLIR?
DGMXYDQW QLMH ELR GRGDQ ,VWL DXWRUL VX XWYUGLOL
(6LQJK L 6LQJK ).
$QLRQVNL VXUIDNWD QWXMXE KiTERONHUGI G LS ULIPNWIHHHANM H VT
X NR]JPHWLpPpNRM LEBXVYGXKMWYUWMMBBEBOQIIHQDWD L GU (
.DWLRQVNL VXUIDNWDQWL XRELpDMHQR VH QDOD]JH X I
IRUPXOLUDQMLPD SULSUDYOXXMEQ®RRIVVNEGVWHMIX |[PRYDAV
]DVLMDQLK JHQHWLpPpNL SUHLQDpPpHQLP XVMHYLPD SRYHUDQ
]1QDpDMQLMH SULPMHQH NDWLRQVNLK DGMXYDQDWD NDR D
.YDWUHQH DPRQLMVNH VROLQDWXRS IMHDDWRNR\QL\PNLLK DG MKG
RUJDQL]PH =ERJ WRJD IRUPXODFLMH JOLIRVDWD ]D SULPM
QH VDGUA&H WDNYH WYDUL NDNR EL VH LIEMHJDR UL]JLN ]D Y
=EROMHAQLK L QHLULWLUDMXULKtDQW hNDARWNLLY WDHP )R W H
NR]JPHWLpPpNLP SULSUDYFLPD ]D RVREQX KLJLMHQX *RWRYR
.DNR MH YHU QDYHGHQR GUXJD YHOLND VNXSLQD DGM
SROMRSULYUHGL XSRWUHEOMDYDQD PLQRWDMRQER®ADUDILQ
NRMLPD VH WUH Wiop @i# X XOMMH XWIR MVDQYH SULPMHQMXMX X V!
QDMpHaUH VH DSOLFLUDMX QD YRUNH NRWYIFHROWXUQBPQ MHELO
H Qcdop oil concentrate &2 & 2YH QDY HGHIMADWRNRXSLL X PLQHUDOQD
V UD]OLpLWLP XGMHORP VROUUMUMDNWDQWD X IRUPXODFLML
.DR DGMXYDQWL QDM]QDpDMQLMD MH VNXSLQD NRQI
. RQFHQWULUDQD ELOMQD XOMDKVXRGWDDOMHED RID VWWURINX
HPXOLRULUBULSUDYFL QD ED]JL PLQHUDOQLK XOMD NRML V
PLQLPDOQR QH ILWRAMDRHYLPQRJI BOWMONLP XQDWRp C(
NRQFHQWULUDQRREQDWH) R XMMIBURL]YHGHQR L] ELOMNH 2
D QD] MYMQERHMBPMSsRELOR JERJ WRJD MHU VX WR XOMD |]D SUV
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ELOMQD XOMD X +tUYDWVNRM VH SULPMHQMXMX L NDR LQV
NDGD VX YRUQMDFL L YLQR%YDERRBN X |DUYIF P4DRRHDDIE G B D
SREROWKAXPDQDN KHUELFLGD L] VNXSLQH DULORNVLIHQRNY
WULD]JLQD XUHD IHQRNVL NDRHOLQD*DDAPVMGIDNVNRIOEQDRDOQHGU
%XQWLQJ L VDORGXO)D L VXWYUGLOL VX GD -DHIIBRNG@RVNRP &
SRYHUDOD DNXPXODFLMD NOHWRGLPD X LIERMLPD Sa@aHQLFH

A3UDYD3 ELOMQD XOMD WDNRYHU VH pHVWR SULPMH(
2VQRYD X IRUPXODFLML VX VXQFRNUHWRYR VRMLQR NXN
RUD&GFD NRMD VX NPRNBAHDQ W DO OMD LWKULP RPMHULPD .RQFF
XOMD NDG VH NRULVWL NDR DGMXYDQW VDGUAL X] GR
XOMD ORGLILFLUDQD ELOMQ@ED XOMD VX XOMD HNVWUDKLU
PRGLILFLUDQMLORBQFAHBWBLOMQRJ XOMD MH HPXO]JLILFLUI
SULSUDYDN GQWDQEDDL XEDOMD NRML VDGUAL GR VXUIDNW
PRGLILFLUDQRJ ELOMQRJ XOMD 1DM]QDpDMQLMX VNXSLC(
PHWLOLUDQIM HWAX™DQ BDOMMMD XOMD 062 VX ELOMQ@D XOML
UHSLFH LOL VXQFRNUHWD 'D EL VH GRELOL PHWLOQL HVW
062 MH X LVWROQWYLDAMXL VLR MHGLQL DGMXYDQW V K
IRUDPVXOIXBRQIXBEBRWRHD MDY DM X USetatip (aQed N6 @D JYQUD/WALX
L VXU VX XWYUGLOL MDN XWMHFDM PLQHUDOQRJ L ELC
NORGLWDRESHUJL O P HWAELONED RH REBINAWLEOEDY IR mYntuli i b Him
Avena ludovicianaRhdaris minor 5 HW{OOHU L VXU VX XWYUGLOL G°
XVYDMDQMH IHQPHGLIDPD X MHpPX NDGD MH GRGDQ 062 X
XOMH

O9HOLNL MH EURM LVWUDALYDQMD NRMD REMHGLQM)
NRPELQDFMMQ WM WRI SRULMHNOD ,VWR WDNR LVWU
SREROMAaDQMH XpLQND L SURSLVDQH SXQH GR]JH KHUELF
SURALUHQMH VSHNWUD L LVWUDALYDQMH PRJIJXUQRVWL Sl
SURSLVDQX XHHDEBVYAL.GWMH LVWRJI LOL YHUHJ XpLQND QD
XYRYHQMD DGMXYDQDWD 8 LVWUDALYDQMX XpLQND UD]OL
DGMXYDIARQPINADOL (EHUMKLEWYUGLOL L]YUVWDQ XpLQDN QDI
KD QAmaranhus retrofexus 40LEH] REJLUD QD GRGDQ DGMXYDQW
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062 awrR JRYRUL R YLVRNRM RVMHWOMLYRVWL RYH YU
PHWDEROLHDUDMIMDNX RG &auiuL Barhiaxgoopara N/ Q D& ¥ U € AWRHW W
VDPRQ|RN&YehasavalL.) RYLVLR MH R GR]JL NDR L R GRGDQRP DG
Y U K¥¢fa scoparia YDULUDR RG XPGRGDWERN GRG-DWIDIN. 06 2
GRJ]L QLNRVXOIXUR®D3IBG LVWBMVGR]L QLNRVXOIXURQD Xp
vVDULUDR MHNBR&B XRE&NUR GRGDQ &2& GR ]D-RRPELQDFLNM
$XWRUL GRGDMX Solddim Ndiun® B DYNUR/WHX) QDMEROML XpLQDN
LPDOD NRPELQDFLMD QLNRVXOIXURQ 062 ,VWUDALYDQM!
UD] @KL pNRVQ FHNDIV WDXRVWIIDNMD LOLWLK YROXPUHHHXY aNMRSLYD
XWYUGLR YLVRN XpLQDN ‘bétdrid f&b&i SULQD YNRYWHKHQWUDFI
VXUIDNWDQWD X 4NURSLYX 3UL QDMQLALP LVWUDALYDQLP
XpLQDN MH ELRDMSRGBHUDMUOUIDNWDQWD RG ELOD MH
ILWRWRNWI F@BAD QMHQMH XpLQND ULPVXOIXURQD

8 LVWUDAL¥DQMLPD XWYUYHQR MH JQDWQR SRYHUDQMF
SRYUALQH OLVWD NRIMX NHDSQM ISFHFOUKDEWNBH AN DY INRG NRMLK
NXWLNXOD SRNULYHQD YRAWDQRP SUHYODNRP RNXWQNRD SO N
R YUVWL 'RGDWNRW &Pk VPORVMRQ WIR GIHWIN RIP N B
MH L]QRVLRf D--I3%S f6PDQMMXWB NDSOMLFH UH]XOWLUD
SRYUALQRP NRMX MH LVWL YROXPHQ SRNULYDR 7DNR VX |
ANURSLYX ELOD VDPR YRGD ]DX]PPDIR)ISRY SRYQELQD- ]QD!
MH SRYHUDQD GRGDW NREREGNERRY DNWDWRSLYR SRYUALQD NDSO
MH SRYHUDQD X RGQRVX QD 4NURSLYR JGMH MH GRGDQ &
GYRVWUXNRM GR]JL X RGQRVR ®LUBM X RNIOQRVFH, &ELR MH
MSO-D 3RYHUDQMH FR YXU B RQRHGNIOIS Q MYMAB R X RGQRVX
QD @&NURSLYR EH] DGMXYDQDWD

'XaLpQD JQRMLYD NDR WUHUD VNXSLQD L] NRMH GROTL
pHVWR GRGD MdosteaNKUHRBEELYPL &LPD 1DMpH&UH VH SULPMHQM
(AMS L XUHQLDMPRUANWXBLPQD JQRMLYD PRJX ELWL X WDQN
ANURSLYRK XKBP O06RP LOL ]DVHEQR EH] NRPELQDFLMH
7TRpDQ PHKDQL]DP GMHORYDQMD RYLK DGMXYDQDWD QLMH
EURMX NIWERYBRKRDMR XYMBLKGDUKLELOMNX NDG MH KHUELFL
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GXaLpQLP JORMWERPJ L VXU.DG MH 8%1 GRGDQ NRPELQD
IRUDPVXOIXURQ &2& L 06Qetaddfaled SIRWD WW B R XMH -V EH] 8:
D QD L RBBYLVQR R DAARX®R EFEBWQR EROMH RG N R
LIQORVLR QDMEROML XpLQDN NRPELQDFLMH WXDQGNXYYDIQWRF
V XU ). APRQLMHYp NVWYWIRODWPMHQMXMH L NDR NRQGLFLRQHU
LRQL XPDQMXMIENV ® B BEREMBDPQMERI DQWDJRQL]PD L]D]YD
NDWLRQLPD PHWDOD &D 1D . 0J X YRGL DORZODMmBDpHAUH
ODW\VLDN 7TDNYL SUREOHPL DQWDJRQL]PD pHVWR VH
KHUELFLGD JOLIRVISW DSNEBERMENY REEMOED L VXU LOL 1
ELOMNH L]J]OXpXMX NDOFLMHYH VROL QD OLVQX SRYU&LQX
Malvaceae, SR S XW ABWlidWtHeophrasti ¢ DOO L VXU 8 QHNROL]
LVWUDALYDQMD XVWMS PHIQHRUE DF& R GHWDLY @ D X Y AUtiishK

theophrasti ODVFKKRII L VXU <RXQJ L VXU DOL XpLQI
aAaWR MH Gégddiu;h album QLMH XYLMHMN \BRERRROMADQX U

3OLQH L VXU 2RXGIWR VRYRULRRYIOWMDMXREIRORANLK
ILILRORANLK ]QDpDMNL NRURYQLK YUVWD

8JURN SREROMADQRJ XpLQND JOLIRVDWD J]DSUDYR MH I
DPRQLM NRML ELOMNH ODNAaH-XDM® B MWD M B DWRE WS D H O |
(1DOHZDMV XU). 6DWFKLYL L WXXU XWYUGLOL GD MMH GRGDWNH
JOLIRVDWX SREROMADQR XVYDMDQ MAbutldd LthedphagiD X ELOM |
Setaria faberi | D L 8 6MHGLQMHQLP $PHULPNLP 'UADYDPD
SUMMNMQXXMH VDWRRRNADHN VPDQMLR UL]JLN DQWDJRQL]PD KHUE
SRYHUDQR XVYD-WPRERHMIVRIRYDAADMH PRIXUQRVW SULPMEF
JOLIRVDWD NRMD MH SRWUHEQD |]D UHGXNFLMX QDG]HF
7DNR MMHBULP06 G REBXLDHARVLOQDWX VEBDEORMXRSMMWWYHEQX ]D
UHGXNFLDXG]HPQH PDVHQ RBlutilon theophrastt O DVFKKRII L VXU
2000).

O9HUL EURM UDGRYD GDMH UH]XOWDWH LVWUDRRYDQMD
DGMXYDNORWB GHOANVDDNHEIEGEIXYSLULEDNX SRYHUDR XpLQDN kK
GDQD QDNRQ WUHWLUDQMD @déhinddhlGaxcNigalM XVELRPBPNH NRaW
GRGDQR-D 8@D X NRPELQRPLML ¥WD&#MDIQMH KHUELFLGD ND
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HWLOD R GW¥HMilbDQephiastiyQ D RIRMRMYLVLOR R GRGDWNX DGMXYD
D 7DNR MH VDWD QDNRQ WUHWLUDQMD XVYRMHQR b
GRGDQ DGMXYDQWD XRGBWNRR 8KH KHUELFLGD 8NROLNI
KHUELFLG RPWH®WIRIEDDH1& XPFX ELOL RGQRVQR
.RPELQDFLMRIPVS&YHIDOH VX XpLQNH QD L . 7KRPSVRQ |

BLQJK L VXWX XWYUGLOL VPDQMHQMH QDSHWRVWL Si
PL1P PLOL 1HZWRQDDSRREMXWOQX aNURSGMEGRGD@® VDP
KHUELFLG GLXURQ D X aNURSLYX JGMH VX GRGDQL RUJDQ
QDSHWRVW SRYUWIPQHDEGODRRAWHL, 6] RVINDO® BIH]XORVDWL VX
SRWYUYHQL PMHUHQM HP] IN X¥VEDRES D SRLWIURHD R ROEPGRLY L R

f GRN MH ]D RUJDQRVLOLNRQVNH DGMXYDQWH L]QRVLR

<RXQJ L +DUWX LVWUDALYDOL XpLQDN UDKIELPLWLK GR
KHUELFLGD L]JRNVDIOXWRO XSN&FE L@QARF LMVLD'W MMM ROLNR
BWYUGLGID MH XpLQDN L]RI¢trIfGEWRIQR VAR YOWPWRX RGQR\

NDG X aNURSLYR QLMH GRGDQ DGMXY®WH W H.DEL MG X] Q
SULPLMHQMHQ MHGDQ RG DGMX¥XDPQOWND MR GROGERGO ROL 062
SRYHUTO®8ID 9DAQR MH QDJODVLWL GD MH XpLQDN QLA&H GR]
GRGDQD NRPELQDFLMD DGMXYDQDWD &2& LOL 062 SRVWLJC
NDGD MH SULPLMHQMHQD NRPGDQDGMMPDNBSDIWXGHEMH KHUE
'RGDWMDINDSSRPELQDFLML LJIRNVDIOXWRO 1,6 SREROMADR M
UAN-D NRPELQDFLMDPD KRRELFLB® XplLPEN QLMH SURPLM
8WYUyHQD MH WDNRYyHU L EROMD DSV RDKF VMDGMRKNQWLP
7INRHMX NRPELI®RINMIMDXWRO 1,6 XVYRMHQR &28& D
KHUELFLGD 8%$1 MH MHGLQR SREROM&DR XVYDMDQMH NRP
30% (<RXQJ L +DUW ).

SWYUJyHQR MH GD VH-DGRKEGD@MNGDPD Ot U DIMIR\G D

L Jikdt. PR&H SREROMAaDWL XpLQDINKQPWHHXVRBVNL PUD
$OL WUHED QDJODVLWL GD X LVWRP LVWUDALYDQMX XpL¢
NRPELQDFLMH $06 JOLIRVDW DQUUDHVILR YXDXVWRYEREROM 2
XWYURBQR@L EpLQDN ]D JOLIRVIOBKXDNR BRI D RFERWML YV G 08
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QD HXURSVNL%WPAODHYMDNVYVXK SRVWLJOL QD LVWX YUVWX
IRUP XODFLMH PDOY\WRDMWDM DS DHWKRGQLP

8 SHSXEOLWVMNRRIGYDRV QR -WDRS\DGMYIRM. XSRUDED DGMXYI
VHGDPGHVHWLK JRGLQD SUR&AORJD VWROMHUD NDGD VX UH
VX WDGOL §DOHQLVWL 6NXSLQX VLQHUIBIMWDFIpWRYB® W B X
EXWDOQRRMRPROHNXODOQRROSR/MHUD WH WDGD QDMPpHAC
UDILQLUDQRJ PLQHWRDOQRGMOWIM™QWL VH SULPMHQMXMX X
SRPRUQD VUHGVWYD IXQJLFLGLPD L LQVHNWLFIOXQIPD 9HU
XOMD NDR DGR @WSWU KSWEY F L RpbstSriy U R NM HXQ M X DX B X{ X

2WNULUH DULORNVLIHQRNVL SURSLRQDWD FLNORKHN
KHUELFLGD ]J]QDpDMQR VH PLMHQMD L XWMHpPpH QD YULMH
]ODpIDMLP NXOWX RERPLEODNELR®OMSQIQHKXYHMD KHUELFLGD &
VH REYH]QD SULPMAHWDRMGWM XY D@DWRDYyHU LVWLPpX GD VH V.
DGMXYDQWL PRUDMX GRGDYDWL KHUELFLGLPD L] VNXSL¢
QDJO® BN MH ]D RIEWQRMWQXYDNH DNWLYQH WYDUL YDADQ
DGMXYDQWD $XWRUL QDJOD&A&DYDMX GREDU XpLQDN KHU
QHLRQVNLP VXUIDNWDQW R R IXmaaRthus REoflexus) SErghum
halepenseL] URDR V MHP H Q EchméthlgaUdvdgadli, GRN MH XpLQDN QD YL
Ambrosia artemisiifolia, Chenopodium album i Polygonum persicaria ELR
QHI]DGRYROMDYDMXuL 6OLPpQL VX UH]XOWDWL XNWMUVHQL L
X SULSUDYNX XYD@ORBOBWQX EWDMERP RXIORH VBHGVWYR
]JDGRYROMDY DM X 0 $brgBivhHalI&¥B3&) MH UQPRPD L VMHPHQD WH
Echinochloa crugyalli, |DGRYROMDYDMXiUH MH GMHEpRgoDuRr L QD MF

persicaria
8 +tUYDWVDBPBRWMWR L VXXWYUGLOLUNERDBUMMAXPDUHE&XFLU
GR]JD L GR KHUELFLGD QLNRVXOIXURQ IOXURNVLSLU

COGRP X RGQRVX QD SXQH GR]H LVWUDALYDQIBKLIQDWELFLC

QHUHGXFLUDQLK S URSIDBHD) MLEKM >GYRYREKWHD) E[SBRY H L %
GUXJH JRGLQH 8pLQDN QDMQLALK GR]D V DGMXYDQWRP EL
GD MH SULPMHQRP ]QDpDMQR VPDQMHQLK GR]D RG GR
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PODYLP UD]JYRMQLP ID]BRGDMROUNRYIGMXYDQWD PRJXiUH ]D
VXIBVL NRURYH X NXNXUX]X

6OLPQH UH]XOWBRM KM LXIWY V& UMDL WHKPIHO M X SROMVNLK
SURYHGHQLK QD SRGUXpMX 5HSXEOLNH +UYDWVNH XWYUG
GYLMH WSHRMNIHORIG GREDERMDL MRV KOPXYXRQOURQD GLNDPE
IRUDPVXOIXURQD DW U DPLXQUIR NV LSQ B BL U0 RIDRSY UDLOLDE D
EURPRNX4MDODEURPRNVLQLOD NDG LP MH GRGDQ &2& DGM
L YHUL SUEQRDFMRP UHD XKELUD G DK XGRSQRYIXV QQH 8
LVWUDADEBRWMX L VXXUNYUJHQD MH RSUDYGDQRVW LVWRYUF}
JOQRMLYD V SULPMHQRP UHGXFLUDQH GR]H KHUELFLGD GR
XWMHFDM U H GFEIUFDLQGLDK DOARILIDID BL M HN B DLON O RUM DRW DD QD
UHGXNFLMX EURMD MHGLQNL NRURYD ]JHOHQH PDVH NRU
SULPMHQ®RK 8$1
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21.+,327(=(, &,/-(9, ,675%$4,9%1-%

1D WHPHOMX SUHJO HGIH O/LXWHKILUSTRIVANHU B BRI YIIDQYM D

,VVBUPDQMHP VH &HOL SRWYiHGX WLV SR MGRIE WHISUKDREB D U H

GR]DFLMD WRSUDPH]RQD X NRPELQDFLML V DGMXYDQWLPD

- MHGQDN LOL EROML XpLQDN Q3 RYRHIW WRIOSKHNIR KR Y] D QDR
SROMVMNMPLRI M

- UD]OLpLWL XWMHFDM QD QDG]HPQX HEDR RILPX QIGIEAINDN L
AGLUD X NRQWUROLUDQLP XYMHWLPD X]JRMD

&LOMHYL

- XWYUGLWL XpLQDN VPDQMHQH GR]DFLMH KHUELFELGD
DIGMXYDQWLPD 1QRERMQIN ISRSXODWFL MR URYD WH SULQ
NRPSRQHQWH SULQRVD JUQD NXNXUX]D X SROMX

- IVOMDALWL XpLQDN WRSUDPH]JRQD NRPELQDFLMH WRSUD
QD QDG]HPQX PDVX LVWUDALYDQLRDNRURYD X NRQWURC
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