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Dear soya bean producers,

'RQDX 6RMD $VVRFLDWLRQ LV DQ LQGHSHQGHQW LQWHUQDWLRQDO

QRQ SUR-W RUJDQLVDWLRQ ZLWK KHDGTXDUWHUV LQ 9LHQQD ZKLFK
JDWKHUV PHPEHUV IURP DOO OHYHOV RI WKH YDOXH FKDLQ SURGXFHUV
WUDGHUV SURFHVVRUV DQG RWKHU RUJDQLVDWLRQYV

6R\EHDQ LV WKH PRVW LPSRUWDQW SURWHLQ FURS KLJKO\ UHSUHVHQW
HG LQ KXPDQ DQG DQLPDO QXWULWLRQ (DFK \HDU (XURSH LPSRUWYV
DERXW PLOOLRQ WRQV RI VR\EHDQ LQ WKH IRUP RI EHDQV DQG

PHDO ZKLOH (XURSHDQ VR\EHDQ SURGXFWLRQ FRYHUV RQO\ a

Rl WKH GHPDQG 7KLV LPSRUW GHSHQGHQF\ FDXVHV ODUJH HQYL
URQPHQWDO SUREOHPV RQ D JOREDO VFDOH HVSHFLDOO\ LQ H[SRUWLQJ
RYHUVHDV FRXQWULHV &RQVXPHU FRQFHUQV DERXW WKDW GHYHORS
PHQW DUH ULVLQJ IROORZHG E\ DQ LQFUHDVLQJ LQWHUHVW LQ D (XURSH
DQ EDVHG VR\EHDQ SURGXFWLRQ

7KH REMHFWLYH RI '"RQDX 6RMD $VVRFLDWLRQ IRU WKLV %HVW 3UDFWLFH
ODQXDO LV WR LPSURYH DQG LQFUHDVH H FLHQF\ RI QRQ *0 VR\

EHDQ SURGXFWLRQ LQ WKH 'DQXEH UHJLRQ 'RQDX 6RMD GHYHORSHG
WKLY PDQXDO WRIJHWKHU ZLWK YDOXDEOH FRQWULEXWLRQV IURP VHOHFW
HG DJULFXOWXUDO H[SHUWYV DFURVYV (XURSH $ UHPDUNDEOH RXWSXW RI
WKLY VWDNHKROGHU SURFHVV LV WKH 'RQDX 6RMD UHFRPPHQGDWLRQ
DQG FODVVL-FDWLRQ V\VWHP RI SHVWLFLGHY VWHHULQJ WRZDUGV PRUH
VXVWDLQDEOH VR\EHDQ SURGXFWLRQ LQ WKH 'DQXEH UHJLRQ

‘H DUH ORRNLQJ IRUZDUG WR VKDUHG VXFFHVV LQ VR\D EHDQ SURGXF
WLRQ DQG ZH DUH LQYLWLQJ \RX WR MRLQ XV

%HVW UHJDUGYV IURP 9LHQQD

ODWWKLDV .UNQ
Donau Soja Association President

&5233,1* ,1 7+
5(*,2

7KH LPSRUWDQFH RI VR\D DV D FURS LV BB R VRIQH WHKCHY LI RRPHIMBED HHRUHRYHU IDUPHU
FKHPLFDO FRPSRVLWLRQ RI WKH EHDQ ZKLFR\DVEMNDRXWRZSQRWIHLQ HDVLO\ OHDUQ KF
DQG DERXW RLO %HFDXVH RI LWV KLZH GO REW HLBOMHRW W HHG R/U WVAKHHV V O\ - W LW LQWR
VR\D EHDQ LV YHU\ LPSRUWDQW LQ DQLFDPOIH HE CURG\X FRQIDRF LOR\BI2HFWV RlI SURGXF
EHDQV KDYH DOVR D KLJK QXWULWLRQD QJQRWXHG DD 8 DVK RV WK IPL G GRBKDW SUR-WDELC
LV LPSRUWDQW LQ KXPDQ QXWULWLRQ &ERAPWILIRRMW\HW QY VDW 1D W LIFKRIX@W {W KD ZKLFK P
HVVHQWLDO DPLQR DFLGV DQG LQ DGGGWHRQR \BKHHVUR\DWE HIFQVRRYWVLQYL-FDQW HFF
VLIQL-FDQW DPRXQWV RI % FRPSOH[ YL\RBWIDQ\Y HEH PADDBBORMOHQMNYSURSULDWH DJULFX
DV ZHOO DV GL®HUHQW PLQHUDOV FDOFSXMPFWURBVWRGGSRMFYVX®JI FDUHIXO FRQWUR
SHFHQWO\ WKH VR\D EHDQ KDV EHHQ XVHG DV DQ LPSRUWDQW VRXUFH
Rl SK\WRHVWURJHQV DQG LVR®DYRQHV 7KH ZRUOGoOV ODUJHVW VR\D EHDQ SURGXFHU\
DQG $UJHQWLQD ZKLOH (XURSHDQ FRXQWULH)
6R\D EHDQ SURGXFWLRQ LV QRW RYHUO\I 62 BBQ GLHQW ZKIL FERRENO VR\D SURGXFWLRQ 2
EHHQ FRQ-UPHG E\ QXPHURXV VWXGLHV CHJWSIQ\LVYB OBYVBHDUPSRWEHU RI VR\D EHDQV
H[SHULHQFHV E\ IDUPHUV 7KH VR\D EHDXVHVLRMW BHFQ BQREXRWLRQ SRWHQWLDOV 3UF
WDQFH ZKHQ LW FRPHV WR FURS URWDWERRQ'G XK WRRE KWHH MXHAHVEDIHWK VPDOO JUDL
FDUERQ QLWURJHQ EDODQFH LQ KDUYH VAU RSV LPGX HM V, ROMG GQ VDLIRRIYW WHUP VXVWDLQDE
VR\D VHHGV DUH RQO\ UDUHO\ WUHDWH® BGI%QR-M.BEHM LAKLFK KDV D
SRVLWLYH H2HFW RQ WKH FRVW H2HFWLYHQHVV RI SURGXFWLRQ DV ZHOO

1.1. The environmental impact of soya bean production

$JULFXOWXUDO SUDFWLFHV KDYH WR EHWRX B VEBIDED EXGW RYDQORRUKDY WR LQFOXGH ZL
SHRSOH HFRV\WWHPV DQG HFRV\VWHP VSIWHEREVQ&HURSY QOMVWE&KH PDQDJIJHPHQW DQ
PDLQWHQDQFH RI D QHDU QDWXUDO |XQRIKIR QR BDENIRREY YWHRU MUYV ZRWKLIQDG HURVLRQ L
WKH VRLO DQG HQKDQFLQJ SODQW ELRG/IRABUBHDWQ) BQRGKHFWIBR MPRVLO WKH EHJLQQL
VIVWHP DUH NH\ UHTXLUHPHQWY IRU D 0BV D@ICH QD B QD WHMINDURDVERG VSODVKLQJ F
DJULFXOWXUH 7KH VR\D EHDQ LV D OHJSPHWURGH V KHY/G FOHRSY FRISIDFWLRQ RU VRLO
VHYHUDO HFRV\VWHP VHUYLFHV ZKLFK KDYW LRR)V DWGYWRHEHBWRWHF WLRQ IURP 2FWREH
VRLO IHUWLOLW\ DQG DJULFXOWXUDO V\WW® R\ DN QDNVZK BRWL RQJID QG MOPIHORUW ZDWHU ¥
KDYH WKH FDSDFLW\ WR -[ QLWURJHQ | URPWDKH. RQU.VDRIGIJWKBWHNMMHPSRUWDQFH ZKH
IRU D VXFFHVVIXO SURGXFWLRQ RI VR\D LEHDWQR/L R QHOUWR O LYW\U\7 KHZ FXOWLYDWLRQ RI VF
RFFDVLRQV VPDOO TXDQWLWLHV RI QLW UR JHROWI HIXW WA VKU ¥ RMWUIH IQRA @HGHFRQRPLF V!
+RZHYHU IURP DQ HQYLURQPHQWDO SH WWISMIFQIL WH HWDKE-RRWYH IPHH) WRRBHG VXVWDLQDEL

DVSHFWV WR EH FDUHIXOO\ FRQVLGHUHGRQVVBHWUDBDMDLR G URKGEK FWDB @/ H U { 6R\D EHEL
6R\D EHDQV KDYH D VORZ GHYHORSPHQW @QWHWWKBIWEHG LAQQLR) WRH H[LVWLQJ FURS VHTX
SODQW JURZWK VHH FKDSWHU({ 7TKL\ADPEBQRUVKDW REG FREXNEWIRQ DV ZHOO W

LQ FURS HVWDEOLVKPHQW LV QRW VX FLHIRG XP QG ROKAEKHRUM RVIRHUUIIBD QLF IDUPLQJ IL
LV D KLJKHU VRLO HURVLRQ ULVN LQ W KFR-QMHU PIRRQVWR EG W\R LB HG RGN DQLF IDUPLQJ
JRU WKLY UHDVRQ WKH DVVHVVPHQW RITW KHHPRILAOWINURY LRRUY QYN $QRGXFWLRQ DQG \




DSSO\LQJ VIQWKHWLF SHVWLFLGHV DQG $6 0 WLIOH WHHFR PWK QG BWQRER FON) ZL\WWBFKQLFDO SUDFWL
GHDO ZLWK FRQYHQWLRQDO SURGXFWLRRUBROLFLOFROXBHDQ BHREXBWVLRQ FDQ EH IRXQG LQ WK
ZKLFK DUH VXLWDEOH IRU ERWK RUJDQLR WDQ® [FR ¥ R HQ W R Q (50 RIBXFEMQIRQ ZKLFK ZLOO EH DYDLODEOH LQ

1.2. Soya bean production in the context of current European policies 2.1.Soya bean growth and development

7KH (80V &RPPRQ $JULFXOWXUDO 3ROLF\L®¥3 UVHBMYGWKR OGYLYBRWHOMW DO SURWHFWLRQ LVVXH¥YHIRWKHR X BOIFEIGHV WR SURGXFH VR\D EFKIHQEHYWOR/SPHQWLRBRWKH VR\D SODQW FDQ E
IUDPHZRUN IRU IDUPLQJ LQ WKH (8 'DQXEHNGRWKHHBRMRHQUDWHZRUN 'LUHFWLYH 'LUHFWLYH WDQ®& WR EH IDPLOLDU ZLWK WKH GHYH ®RDIHYW 7KW D-UIHWD DV DKIBIELW DWW H YHJIJHWDWLY
WR EH XS WR GDWH ZLWK UHFHQW GLUHRW SDWXQK SUHRVXHEWRRQWWEDY OLNH 1$785$ DUH DIOMRLWHHURHQWY RI WKLV FURS :KHQ WK H R/'RND LSQOIDWWHISHBPLRG WHRP HPHUJHQFH WR W
FRQWDFWLQJ WKH ORFDO DXWKRULWLHVUH®NKYDQWH 7AXD &/D WHWHILR (RRWHRW D (XURSHDQ QHWZRUNHH@BRWHFWAR@Y pVHHG OHDYHVq DBERRP KHG WR ARIQHE WWWDDAH.V WKH UHSURGXF
EHDQV R2HUV DQ DWWUDFWLYH RSSRUWDQHWYVVERWXGREWERW HPFOKBH DIULFXOWXUDO XWLOLVOWIRQIHDEX@EBEWLRQ DQG HPHUJHQFH WWB UFRW\OLMGERBDVURRPHL @BBQG HQGV LQ PDWXU
UHTXLUHPHQWY IRU HFRORJLFDO IRFXV BRMDVHFRPPHQGY WR FRQWDFW WKH ORFDO DXWKRULWLKHA NRHUNH WKW HQHUJ\ UHVHUYH IRU WKH LQLWLDO GHYHORSPHQW

LQIRUPDWLRQ DERXW UHVWULFWLRQV RQ DJULFXOWXUIR) WHKBFSOFAW DQG DOVR FROOHFW D F HAKWMDULR)\ M EH@W LW\RR WELDIQ\® BEMHODIRSPHQWDO
6R\D LV FRQVLGHUHG WR EH JHUPLQDW HEDYKIEQRW KMKFHR@NIHGROFHIQUH Rl OHDYHV ®R?
LQ D KRULIRQWDO SRVLWLRQ $IWHU WK HGFHRWAIO HLGRIQWRKD EHI BI@ HOHIHHEO DSPHQWD O VW

1.3. Keeping soya beans free of GM contamination SDLU RI VLPSOH OHDYHV GHYHORSV 7KH\GH QWD ¥ FYWLRH RS SRR/G MA\H B DFRGH LV SDUW F
RWKHU DQG GHYHORS DERYH WKH FRW\OH\G RRVWEBIOOWEB H FTROIOREDDIV FRQVLGHUHG W
,Q UHJLRQV ZKHUH *0 VR\D LV JURZQ FRQHHQIKLRGD 60 VFRQ VEHMIGMWLRQ LV EHORZ GHWHFW LR QOGIDYHEVW R SSHDU DUH WUHIRLOV QRGH ZKHQ WKH HGJHV RI WKH EODGH QR ORQ

PD\ EHFRPH FRQWDPLQDWHG ZLWK *0 VRWLPHRURBWY ENUDWQGWVIKH VHHG UHSURGXFHV LWVHOI WKLV FRQWDPLQD
YHU\ LPSRUWDQW WR SXW LQ SODFH VRPWLEQHPIHQEHIPRP R HDVKHUHRXMQSUREOHP
RUGHU WR HQVXUH WKH HFRQRPLF DQG HQYLURQPHQWDO VDIHW R|
WKHLU SURGXFWLRQ :LWK WKH DLP RI WSINRIVOK HWH ORHSYFDUQMD QR PAWELRXQWFBIQRE *0 FRQWDPLQDWLRQ LV UHODWHG WR
SUHYHQWLQJ *0 FRQWDPLQDWLRQ VSHFVBODDEWMDBQWDILRIH QW HGY WKRJEEGJ WKH KDUYHVW D FHUBBILQ TXDQWLW)\ Water requirements
SDLG WR FULWLFDO SRLQWV ZKHUH VXFKRFRBMW®WP IDDXW LR Q HFDRRWW. Q WKW\ FRPELQH &RPELQHWEKLFR\DBDQW KDV D VWURQJ URRW VV\KWHFD VGI& SBIHMUWNHEZHQW\WRUWKH VR\D SODQ
WR KDSSHQ XVHG IRU KDUYHVWLQJ *0 VR\D EHDQV VKRXOG QRW EH XWHG NMRLOV )RU D SURSHU GHYHORSP H®WHQI W KHRZRIBD SQ6 @WYWRRSPHQW SHULRGYV
KDUYHVWLQJ *0 IUHH VR\D EHDQV VRLO VKRXOG EH QHLWKHU DFLGLF QRU NPOUQHQFHIRQYE HDRDO WY HINMWKDWLYH JURZWK
)DUPV WKDW VDYHG VHHG DUH RQH RI WKH PDMRU VRXUFHV RI *0 ORZHU ZDWHU KROGLQJ FDSDFLWLHV DUBUHRWHOBMRPAHOQ GHRZ IRKHRWHG IRU ZDWHU U
FRQWDPLQDWLRQ &HUWL-HG VHHGV D U H WEURGCIRUHEDXQ KU DWIGHKDYXISHHYW WL QJ DUH DOVR FULWLFDURSREQWR @K BB OO\ WKH VRLO S+ YD®XWHNMNQD UMKE HSHUULRGVSRK ®RZHULQJ DQG VHHG
YLVLRQ RI DJULFXOWXUDO H[SHUWYV DQGVEHIDHMDQW F/DVDEMHFRQWHOPLOWMHVG DIWHU SURGXFWLRDKHIWRKBI S\OUDQW FDQ WROHUDWH WR D 6HBWDQVHIWHQ W KBIFEGDRWRLENVILQ WR PDWX
DQG VHUYLFHV DQG WKH\ XQGHUJR PXOMU'S OBGRLQMSHFIQB @DGHKRRIVHY KDYH QRW EHHQ SURSHNW\\PCAHKDQRIIGOV PRVWO\ KDYH YHU\ ORZP HQMW\G \G HER\Q GE RQ QVKIHRY VKL HW\ DQG PDW XU L
SURGXFWLRQ DOO DLPHG DW SUHYHQW LVQK H- R B W® PLHY I/WELHRKYL Q7K I B\WUERH D VRXUFH Rl FRQWDPL QDWW B YHIOIRSPHQW LV LPSRVVLEOH LQ WRIUGIW B K H SSHUORBHRDWKDQW\ JURXS{ YDUL
GXFWLRQ RI IDUP VDYHG VHHG KRZHYHUWVLD QR WJMVWBWIRENDG\PP RIYISWRUBGO\ ZLWK RSHUDWRUYV D Q GDZDAJ KK RKKHWI W KD Q ,Q DGGLWLRQ DQMRSWIIAXRUEN DQRK SR, YDULHWLHYV UHTXLU
DQG PD\ WXUQ LQWR D VLIQL-FDQW VRXUKR GHP® FRGMDPRWRWQRQHH DQG *0 VR\D EHDQV PLQHUDO VXEVWDQFHV LV YLWDO IRU V XFKIHVH IKEDWXKRADWE HD® YSSAR,GKEFEWILHRWLHY QHHG D
7KH VR\D EHDQ LV XVXDOO\ JURZQ LQ VRLODWXHIVFRDAQYRXRXE{ ZKIFKHDO FRQGLWLRQV
SRVLWLYHO\ Da2HFWV WKH YHU\ VWUXFW XIS -R RWKRILOR WK B VZ BB /& HDW ERVQ/GLWLRQV DQ
ZDWHU KROGLQJ FDSDFLW\ :LWK UHJDUG WR VRLO HURVLRQ SUHYHQWLRQ
WKH VORSH VKRXOG DOVR EH FRQVLGH UG reirdkhkits FKRLFH Rl1 ~HOGYV
/LNH DOO SODQWVY WKH VR\D SODQW QHHGV O
Temperature VR\D SODQW GRHV QRW RQO\ UHDFW WR WKH C
7HPSHUDWXUH UHTXLUHPHQWY GHSHQG W® W K HO G HYW GRSMDHNVRDO 7KH WUDQVLWLRQ 1L
VWDJH RI WKH VR\D SODQW $W -UVW WHKHSBEIRROFMWEDD PWOUPXGHSHQRBY RQ WKH OHQ.
HPHUJHQFH PLQLPXP {<& ,W LQFUHDVWR BY ®RZHULQRGGHIVIRU WKH VR\D SODQW V
QHDUHU DQG WKHQ VORZO\ GHFOLQHV ZIRWQWKHOSI@D QW RRMHK\H FEIRWMR EH VKRUWHU
WR PDWXULW\ 7KH EHVW GHVFULSWLRQ VRR \BR\DL 8 G D QH/& WGIG XQ U HRRH YWN SKRWR SHULR
ZLWK UHJDUG WR WHPSHUDWXUH LV WKH)UKPFRDMYHFWGYIHQWRPGIHHDHQW PDWXULW\ Jl
WXUHV VXP RI DYHUDJH GDLO\ WHP SHUDBBWMXUW K H E RIGHIL WIKPQ@V {QEWKH %DONDQ ORZOL
DYHUDJH GDLO\ WHPSHUDWXUHV EHORZ 1RBWIKUHPQRW ULBWNHQRRQWRLY RSWLPDO ZKLO
DFFRXQW 'HSHQGLQJ RQ WKH PDWXULWD) UK FRR VYBHWIUHVELWR EBIYHDUO\ YDULHWLHV DC
GL2HUHQW VXPV Rl H2HFWLYH WHPSHU D VEXWHPWH Gl WRP EHP BDIWHQ R MR ,Q DGGLWLRQ OR
PDWXULW\ IURP {<& IRU YHU\ HDUO\ YWKHHMIO-HFWRRQ RI&MIRW DSSURSULDWH PDWXL
YHU\ ODWH RQHYV UHJLRQ )RU LQVWDQFH KLJKHU DOWLWXGHYV |
VRPHZKDW HDUOLHU WKDQ WKRVH RI PDWXULW




JHW D URXJK SLFWXUH RI WKH GLVWULE XW ER 2 PRIQYCDWU WHRWARHQYW.IF "K WRKSHORFDO DXWKRULWLHYV IRLRBSLWKE HUVIVOHRY ZKLFK LQFOXGH VR\DBoEH®O VHERXDGIBOANR - kF 0 XiGH
SOHDVH KDYH D ORRN DW WKH PDWXULWRPWSRR RQUREHV LVVXH ZLQWHU FRYHU DQG FDWFK FURSV PRVW®WFEOBDIIMVFNBK @V FUWRSY DUH HTXDOO\ JRR
EDUOH\ DQG RDW LQ RUGHU WR LPSURY BXVQRLIRY I$ U FOWIEF WL RIQV HIKG BDH@WWLVN\ DV SU
Suitable varieties DQG ZDWHU UHVRXUFHV 7KLV PD\ OHDG WKRHD EDLQQ BHWDW KB QXPE L VHDVHY DV VR\D )
6HOHFWLRQ RI WKH ULJKW YDULHW\ LV D YHU\ LPSRUW DR W DMDDVIH PEYG@GW RSHUDWLRQV GXULQJ WHKXUHDQF HE RW ZIKL VEHORR EEB Q HZ-DV UHJLVWHUHG
QHHGY WR EH WDNHQ VHULRXVO\ VLQFH LW GLUHFWO\ LH)BRAHBBRY LIGHOBWDWLRQ 7KH VR\D EHDRU WRHKLRRORYXQWDBRH {RHDUV *HQHUDOO\
DQG WKH SUR-WDELOLW\ RI SURGXFWLRQ 7KH PD[LPXPFWHRQHWRWDWLRQ VLQFH LW LV D JRRG SDHWFAHIRRG §URBHBUQRRAMIR KW KRIW VR\D 7KH\ DL
SRWHQWLDO RI D VSHFL-F YDULHW\ LV JHQHWLFDOO\ GISOQH® D QE VFOHFLDO DGYDQWDJH RI VR\D/RQVWHUR \L R IVKURISHQ RWWDMPLHR QRUVWKH VRLO W
RQO\ EH DFKLHYHG LI DOO DJURWHFKQLFDO PHDVXUHV WKXWHHORZH® I&P1 UDWLR RI FURS UHVLGXHW HAKHGKQDFRRSDBEORDEBFH\GVWKDW WKH VWDO
SOHPHQWHG IDXOWOHVVO\ DQG LI WKH ZHDWKHU FRQG LWRILRQNH DWHOLIGHD ®V VR\D EHDQ KDV VLPSORXJIKHEELXDMH U ZTHOAQ HPWH QR ROWVKHU OHJXP't
8QIRUWXQDWHO\ LQ UHDO FRQGLWLRQV WKLV RFFXUV MHM\QUPDH®\ DQ LQWHJUDWLRQ LQWR D EFHDVLWH VIXQ W H G VELY RISFUIRS) (BRMIBWGRQJ VR\D 7K

ZRXOG EH EHQH-FLDO FRPPRQ GLVHDVHV EXW DOVR GXH WR WKH IDI
7KH IROORZLQJ FULWHULD KDYH WR EH WDNHQ LQWR DFFRXQW ZKHQ VHOHFW QLWURJHQ LV PRUH XVHIXO WR RWKHU FURSV
LQJ WKH YDULHW\ WR SODQW \LHOG TXDQWLWLHYV VWD E 8aYe&h@@pin®@iDdiiXIs L W\ SUDFWLFH LV WR SODQW ZLQWHU FRYHU FURS'

JURXS ORGJLQJ SRG VKDWWHULQJ UHVLVWDQFH DQG EHPQ AKWOHWM FDVH ZRXOG EH WKH FXOWLWDRQWR QRRI /IRAPHEKHDUELRLBRIY $V D VXFFHHG

ORUHRYHU ZKHQ FKRRVLQJ D YDULHW\ LW LV QHFHVVDU\ RIIRXOWYXHWHQWRLFK LV QRW UHFRPPHQGHEBHBIND X\VLIDWHW KHWKHLDRONMUOLNH ZLQWHU ZKHD\

DFFRXQW WKH FRQGLWLRQV IRU JURZLQJ WKLV VSHFL-F YDVWINHW\ SUWIQBIVIBDY SHVWY DQG ZHHGV DMWQ WKHH\6 RRX Q6 PRWPIPHIQGHVWKH UHPDLQLQJ QLW

FRQGLWLRQ RI WKH SDUFHO VSHFL-F PLFURFOLPDWH DQ®& KBWOLIH DWHWRSVHTXHQFH RQ D SDUFHD URPDWKRX OGFWHR WUV RDAHZQANMIKOWLYH FDUU\RY

Soya bean maturity map of Europe D EUHDN RI PLQLPXP WKUHH \HDUYV R K MUKEL, BHRGSBRA/ILIR@QO \ MRIMO DSSOLHG KHUELFLGH

000 (very early); 000 (early—intermediate); | (late); Il (very late) $ YDULHW\ PD\ KDYH D KLJK \LHOG SRWHQWLDO LQ LGHIBRARQRWLRKAMUHQWO\ HIFOXGH FXOWLZDMAWRQZRLNMRVYREBOQGFRPEHBEPLRAWD VR\D EHDQ
KRZHYHU VXFK D KLJK \LHOG SRWHQWLDO PD\ QRW EH EHQ R[B WKIHWHIEZPH -HOG EXW DIWHUZDRGEBMHD VYW EVYHEWHIUHDM WHFRPPHQGHG WR FR

Landscape structure LI WKH YDULHW\ LV H[SRVHG WR VWUHVVIXO FRQGLWLRQWT X H® ¥ HDOHRAWKRY SRVLWLYH Ha8HFWYV URBURISI LQRIGKXKD\DWUWLIRFOVR R Y KEKHQ SODQQLQJ

'DQXEH 6R\D VWURQJO\ UHFRPPHQGV WRDPYLQWDAQ DWp DV WLFZD\W XHIWD/AHQWLDO WR WDNH LQWR WRIGRIQGHVRWLRDWKEXW UHTXLUHV DIWHYZQWGD/AJ BQENW\HRBRN \RXRAKKKIHHHELFLGHY LQFOXGH

ODQGVFDSH ZKLFK LV ULFK LQ HOHPHQWSUBSHNK WHIBV HRURZKLWWBRQHHW\ LQ D ZLGHU JHRJUDSKLREDUDWURDFX@G/RWBIWLRQ RI VR\D EHDQ URODRISFWLY H® DRV LV RV X8 PARR

ZDOOV WHUUDFHV RU LQ -HOG WUHHV WMBHFLDO Y\HBXFRQVYV WIHBVDEOHYWGH QWLRQ VKRXOG EH SDLVG DWRHW KHUXWBWRZIHU UDSHVHHG

-HOGV ZRUN DV DQ H®HFWLYH PHDVXUH WBRWILH&XKH VWOH FIXWL HWRVYIQRR XU UHILRQ 6XFK DQ DSSURDFK PDNHV

DQG LWV LPSDFW RQ WKH ZDWHU TXDOLWW RRWXLERXQWRQIHOWBWDWKH YDULHW\ WKDW LV EHVW VXLWHG IRU \RXU

'"HSHQGLQJ RQ WKH VLWXDWLRQ GRPHV\SDR BH® QMRW ORXHW KH] RSBV L WQFHHW E\ RWKHU IDUPHUV IURP \RXU

RU SHUHQQLDO JUDVVHYV DUH SODQWHG UHIH ZQ GMMR X0 GVEH ER&WWU G/MUHGVDY ZHOO DV \RXU RZQ H[SHULHQFHV

FDQ YDU\ EXW LQ WKH PLQLPDO FDVH JUBYQORMELQD IR@ BHIMDWHWL BXJGIDU YDULHW\ 7KH PDWXULW\ JURXS RU WKH

QHFHVVDU\ ,I EX2HU VWULSYVY DUH LP SO HPHQMWHKGRF RMHIJHMWDWML ¥EWOV¥R D2HFWV WKH \LHOG *HQHUDOO\ ODWH YDUL

UXQR2 DQG ORVV RI QXWULHQWY FDQ EHHSWHWHRQDWHG D % ¥HDUIWVHW LHFSIYULQJ SRWHQWLDO ZKHQ F RRdbddiblécrip Potatidnt ah \a parcel: 6R\EHDQV FDQ EH HDVLO\ LQWHJUDWHG LQWR FURS URWDWL

DQG DOVR WKH HOHPHQWY PHQWLRQHG WERYHWULRY L@HRWKHXF WRXWEHYDQR®W LV HVVHQWLDO WR VHOHFW D YDULHW\ WKDW

YDULDWLRQ ZLWKLQ WKH ODQGVFDSH DQ@G KR WW CEAKR 3MAFWRIGRD QED OVADXWX ULW\ MXVW EHIRUH WKH -UVW DXWX

VSHFLHV VXFK DV SROOLQDWLQJ EHHV DIQQR\DQVPPPDCECBHELRD ROWDUVIQHFHVVDU\ WR WDNH LQWR DFFRXO

FXOWXUDO SHVWV +HQFH IDUPHUV FD QHIVOR/IRGSIRRXAIW VW5 LQHFRVCH HHU LIRKRWP ,Q FHUWDLQ \HDUV HDUO\

WKH SUHVHUYDWLRQ RI ODG\ELUGYV ZKLFR\IBBHCGHREHOSWHIGVLHOGY WKDQ ODWH RQHV VLQFH WKH GU
DYRLGHG GXULQJ FULWLFDO VWDJHVY RI GHYHORSPHQW

7KH SUHVHUYDWLRQ DQG PDLQWHQDQFH RI VXFK HOHPHQWY LV D YDOXD

EOH FRQWULEXWLRQ WR ELRGLYHUVLW\ MO GVHIOZADAR QRAHRW®PQEHRWHRF WVYREHUWL-HG VHHGV EH

DQG LV KHQFH VXEVLGLVHG E\ R FLDO D XWXEROLWI\HW GDXUEM/ 6 RIG DEVHQFH RI ZHHGV DQG GLV

VDYHG VHHG SRVHV D VLJQL-FDQW ULVN WR VR\D EHDQ S

2.3.Soya beans in crop rotation

&URS URWDWLRQ LV GH-QHG DV D VSHFLSKFLQ@GRZ HQW WKRXWK®W BHWWSDQQ GLVHDVH PDQDJHPHQ
IRU WKH XVH RI SURGXFWLRQ FDSDFLWLHWHURXGEG WU QURRRIDGBHVWKH EELHQOWWKH OLIH F\FOHV Rl SHVW
SRVVLEOH XVH RI UHVRXUFHYV SUHYHQWLQJ WKH DFFXPXODWLRQ RI FHUWDLQ FURS VSHFL~
DQG UHGXFLQJ WKH DGDSWDWLRQ RI ZHHGV WR VSHFL-F SODQ
General advantages JURZQ 3URSHU FURS URWDWLRQ HQDEOHVY WKH DSSOLFDWLRQ RI VPDuow
:HOO SODQQHG FURS URWDWLRQ FDQ VXWVXMDQWLMWQAGE \HRH @ KHPBIUFRDYAHV VRHOWLOLVHUY DQG SHVWLFLGHY LPSURYHV
IHUWLOLW\ DQG DOVR LQFUHDVH WKH \IMROA®VSRIRBE O VWWUHR\E VDIUR EFR QWULEWWY HY WR SUR-WD E L Glxdhple GflaYiiHeW\E o btddid@y Gr a growing region in a warm  Example of a divers crop rotation for a growing region in a moist
WLRQ ORUHRYHU FURS URWDWLRQ LV YUYXVYWPERDWD®W R PDWMKH XOWRGDO SURGXFWLRQ :KHuiHab 8i® @tLE Drcoréhls production. climate with livestock and crop production.




2.4. Soil preparation VRLO ZLWK FURS UHVLGXHV DQG SUHYH @GWHDEMEGL 8 QMS D Q B WIDRVH UVORRAMAM R IWHQ SHUI |

"KHQ VR\D LV SURGXFHG XQGHU FRQVHUWRWHRCQY WQOHIDWA\ VHMIQIHBKHQ WKH VRLO LV

Primary tillage UHVLGXHV UHDFK D SORXJKLQJ GHSWK WKDW DOORZV |IRUQDRHLRIQSIREBWKHU GL FXOW LQ FRPSD¥FMFHNG Y/ RDQ GDRRPISOBWIMRQQ MR AYVW VHHGE
BULPDU\ WLOODJH SOD\V DQ LPSRUWDQW HRROMSRY IMXIFF® VIVXIR VRODIEWBIQ VRLOV SULPDU\ WLOAO DMK FD@\ FORS BEHVLGXHV QRW EH SHUIRUPHG WRR ODWH ZKHQ WKH VRL
SURGXFWLRQ 3ULPDU\ WLOODJH V\VWHPADXNVKBG RXMWMIHQUVIZRIPOROQIXUWKHUPRUH WKHUH DUH GL®HUHQW V\VWHPV EHFDXVH WKLV UHGXFHV ERWK WKH XQLIRUPLYV
JLRQ WR WKH RWKHU DQG IDUPHUV VKR KRG IFHKGRVHHGVWRH. O \WWOIG DV K DMK FK DV GLUHFW VHHGLQ Seedi RreZdr@wiHU U\H DQG WKH PRLVWXUH FRQWHQW ,W LV UHFRPPF}
LV PRVW IDYRXUDEOH IRU WKHP DW D JLYW®OQ Q\GL\W’ HV FBHU IDFODUR WH DVWOBDRHDER Y H 6HHGEHG SUHSDUDWLRQ TXDOLW\ LV Rl SUHBWULLPS RRIQVDQ AWV IRHEZ \&OFVVHYV DV SRVVLEOI
TXDOLW\ GHWHUPLQHY WKH TXDOLW\ RI VHHGEHG SUHSDUDWLRQ VRZ FHVVIXO VR\D EHDQ SURGXFWLRQ 7KH JREE RP YOIHBHEMS VS WHKKSIDUVWBWFRQG VHHGEHG SUH

LQJ EHWZHHQ URZ FXOWLYDWLRQ DQG KIXWYHMM@\ Z3 WK IMKHWL.@VDIFAHPHQW RI UHGXFHG WLOWDRIG MHWKRQKDXHW s {FP WKLFEN OD\H U SR DZFHU M XOQ\G EF-R RUW 8RD@QWLQJ 6HHGEHG SUFL
IRU VR\D LV WR EH GRQH LQ DXWXPQ ,Q PDVKLWKDW MPIDWIOOEMHHB GMVBUHVR\D EHDQ SURGXFW L3RI SRUODGIEHXQLIRUP VHHGEHG DO ORZ\F DRW ED® \RK W RSURSFHW EHWAHHIWY LQ D OD\HU
WKH SUHFHGLQJ FURS VWXEEOH VKRXO G RMGCXO RXIK MG GKQW RRQKH WVRDWLRQ WLOODJH $SSO\LQVHWMG Y QWA ¥A&DOH 7KLV SURYLGHY FRQVLWWHRR@GWHHBEHG BUHEBDB VW LIRQGP D\ DOVR EH
DW D GHSWK RI {FP RU KHDY\ KDUURZW WKRKXP ® EHUSINXOMGLWRO DSRVLWLYH LPSDFW RQ WKH H@®RLYR/XRHQWRIOFK LV QHFHVVDU\ LQ RUGRDWRRQHPE G JWRFH RORFEMLRQ Rl KHUELFLG
GHSWK RI {FP 6XFK SUDFWLFH DOORZVFRPBRQHQWVFURGHIHYMDXYHWYJIJV FRQWUROOHG JUHHQKRXWH ERXWPLKH VDPH WLPH DQG ODWHU RQ DOVR IRU RSWLPXP VWDQG

ZLWK WKH VRLO DQG IRU Ha8HFWLYH HOLRIL@DW L BG FRUHDDM IBUHURR/ZIRIY DQG UHGXFHG UXQ R2 RI GIXW/WDIEHQWKPIHA ORUHRYHU TXDOLW\ \BWHBEHG VBIUNSDUD WQRQ/BEBEEHG SUHSDUDWLR
ZHHGV 30RXJKLQJ LQYROYLQJ VRLO LQYSHYWWLIRRYL G M VX VARZHY\HGR QHFRQVHUYDWLRQ WLOODJH RSBURWLRVOHHERUPRW) LQ VRZLQJ GHSWWKHHHUSHEFIG S UMSMUDMWRIRQWY RI WKH SORW W
ODWH VXPPHU RU HDUO\ DXWXPQ DIWHU KH B B HWW OO WSO WL WEGWKH VSHFLDOLVHG NQRZEBGQRW HHAHG\GDQ\ PLVWDNHVY PDGH G XWRIQYGIL SWLIRRDW \WKIHO DPDHOBEEEB PDFKLQHU\ DV
ODUJH TXDQWLWLHV RI FURS UHVLGXHV W PJIHQ LFPLLNKHV QRHDINDWV B YH PDLWB\H HAHFWYV DQG GHFUHDVH EURGKBUWRKUIDFH OD\HU RI VRLO LV VPR R WX WERHHS HID O P\GHRIVWDIRW FRQVQGHUDWLRQ IR
WLOODJH PRUH GL FXOW ,I QRW DOUHDGWHFERQR G XQISAWKDXVHVRNISHVWLFLGHY 7R IXOO\ DSSOXGRYMAUYRMM REVXOWY LQ GL FXOWLHVHVE HPHUIGIQFRU PENGEH® ISWHSDUDWLRQ LV W
LW LV QHFHVVDU\ WR FKRS XS PDL]H VW R/NIO® DTKH WDHPRAPHRBHIE WR EH DEOH WR VXFFHVVIXOOURRWDQH RURBXQJ SODQWYV PRUH RI D FRADLGDAHIPIHH 6 X FLHQW SURYLVLRQ RI ZDWHU LV
WLOODJH GHSWK LV XS WR {FP LQ RUG HIbI WR XIQW X&KDWRRW WURSDJH LV XVHG DIWHU FURS KDUYHVW WR PL[ WKH IRU VR\D EHDQ HPHUJHQFH ZKLFK LV D FUXFLI

UHJLRQV

2.5.Inoculation

7KH VR\D EHDQ OLNH RWKHU OHJXPHV KONQWKIHVBDEVQOLYI WRH-FDSDFLW\ Rl WKH VR\D
QLWURJHQ IURP WKH DLU %LRORJLFDO QLWURJIHQ +URWLRIFHVHEDN WR ROFHY LW LV LP
D VIPELRWLF UHODWLRQVKLS EHWZHHQ WIKW KV W KH SSOUCH) WUBIQG HAR RO \GRAOSIO D QW YV ZKH (
LQJ EDFWHULD ZKHUH WKH EDFWHULD SURXUWEBHVQ LQ &R YHQWKR WRHOSPP@WDLQV PRUH
ZKLOH WKH SODQW LQ UHWXUQ VXSSO LRIS\WWIRK B\DKELW HWR DUFIHW R G5 MPKI HROW KDQG KL
QXWULHQWY 7KH QLWURJHQ -[DWLRQ SWRFH VR LVOD]NRHOWH DCEDYAHHI V@ OASBIFH.AVD WKH QR G X O
URRW RUJDQV FDOOHG QRGXOHV 7KH QRGOHORW KDHUH KID@RE XGRULYW WKKEH -UVW VWDJIHV
WXUHV ORFDWHG RQ WKH URRWYV 7KH SURAQVWKH QRGXOHVIPWAHL@HLQJ IRUPHG LW LV
VWDUWYV ZLWK LQLWLDO URRW GHYHORSBH®MWWDQG WRRXQRGRDBVWWRIBOWIKH IRUPLC
GXULQJ WKH ODWWHU SDUW RI WKH SODRWQR GX®RZW K DRIG \& HYH ORGBHQWRLO QLWURJ
SHULRG &URVV VHFWLRQV Rl SK\VLRORJIFWORJ HF \@ HY:IF LMR 8 XFEHWREP N YD ORFFXU $OW|
D UHG FRORXU ZKLFK LV GXH WR WKH S8HWYHQUHIQREIH DI FSUL JPPLHIGHW FO @AM RIJHQ RYHU DV
OHJKDHPRJORELQ

Successful inoculation is essential for yield success. Compare nodulation of both pictures.




WKH VRXUFH Rl QLWURJHQ KB XFER \L\PIXIDF WhRIQtake HI@:6 W the shadow. Short exposure to sun- EHJLQV DIWHU HPHUJHQFH DQG XVXDOOMO®@NWMSIRU WKUHH ZHHNYV
LQRFXODWLRQ LV HVVHQWLDO IRU \LHOG WoXtREehvnipulating the seeds near the planter will +RZHYHU VWUHVV FRQGLWLRQV FDQ SUR® PGLWWKLR G MWRLRGWGROHOLBSKRVSKRUXV DQ

QRW FDXVH VLIQL-FDQW DGYHUVH H®HFWV LQ PRVW FQRGXOH IRUPDWLRQ DQG SURORQJLQJ WHKHIQWIPBURL QBVROQEEWVWRIHQIRU SURSHU JUR
3DUFHOV ZKHUH QR VR\D EHDQV KDYH EHHQ JURZQ EHIRUH XVXDOO\ KDV WR EH DSSOLHG +LJK DPRXQWV RI RR LR \PLWIURE HQUR@K LFER. O\ EXRBQOCPH PDQJDQHVH
GR QRW FRQWDLQ VRLO EDFWHULD QHFHSWRL\-FRHQYRGRQR HR WHDIMWAERQGLWLRQV KDYH D QHJDW LRBIPBAHIERQ DQG DWPRVSKHULF QLWURJHWF[DWLRQRQXWULHQW GH-FLWV UDUHO\ RFF]
DQG VR LW LV QHFHVVDU\ WR LQWUR G X FRIQWKKIH $QRFRH WK IR IVRILRO RKIHFBRVQLWURJHQ ~[DWLRQ LQ VR\D SODQWV VRLOV )DUPHUV VKRXOG -UVW GHDO ZLWK DQ
HFLHQW ZD\ WR GR VR LV E\ LQRFXODW 5@ R QUKW KHNHG FRKHIL. \BRRQY DUH H[WUHPH WHPSHUDW X UMW V2 SWKH XCHFLVLRQ ZKHWKHU QLWURJHQ WHRWHQL \BX\W VB QRADNHD QGI SRM DVVLXP VXS
WKLV ZKDW VKRXOG EH NHSW LQ PLQG LWHW B B WDIMRFH\O DRI W KDH § LDFEWRKIHIMO Y [DWLRQ SURFHVV ®HFHBIBW ZRAHH @ KH DYDLODELOLW\ RI QX WWXH@ W\R IPQ FUKRHH O RPEQ WY ZBOWML DKW HU VRLO)
OLYLQJ RUJDQLVPV 6SHFLDO FDUH VKRXODBQEH W D8N HXQW LKL RKUHGLH B U RIRWHB WHPSHUDWXUHV QLWRURWKM FRVWV RI DSSOLFDWLRQ 1DW X UDRIL®\VI HEKMAHFONV V RIQO F LFIWVRKIORRBQWY PD\ VRP
VHHG LQRFXODWLRQ WR EH GRQH SURSHADW L6R\QR D Q@J ELDFRAFFEKOIDI) WWWOLW LW\ DUH UHGXFHG +LJKPBIRKBQUFDIOVRURSHUWLHY FDQ SURYLGH KHIX WKHRXGK WIKMKRKMD DYSDHOO VXSSOLHG Z
WHPSHUDWXUHY WKDW DUH WRR ORZ RUQUR/RI KLHR ZV ONRDEH/ R YORAGHBY HO\ D2HFW WKH SURFHVVLRU @LWHRDQIHUWLOLVHUV 3XWWLQJ WEHYHOIREFWRRY WRJIAMKHMHU FKDORDBVLY ,URQ G
7KH SURGXFHUVo PDQXDOV DQG LQVWUX+FWWAL@®Y DO R ZHOZQ\W WK-H EHXPEHU RI QRGXOHV DQG UHGKEQROXWGKHHWKDW QLWURJHQ IHUWLOLVDWORR RFKRUDL &HIDQME RQ DWHD WG DDONDOLQH V
REVHUYHG ZKHQ LW FRPHV WR WKH DSSOEFFMIWILRQ RI WKHUREEWGRILDFDORXJKWY DOVR KDYH D QXQBRRRRQLBEDFWLFH LQ &HQWUDO (XURB @ GDZAHW Q RW LIVGXUXDEBOH KISDMVLQJ SKHQRPH
DJHQWVY 7KHUH DUH VRPH JHQHUDO UHFR®@ PHQERQWWRQYHWQR-[RWORY SQRFHVV VLQFH WKH SURFHVV LV KLJKO\ FRQVHTXHQFHYV
RUGHU WR FDUU\ RXW LQRFXODWLRQ VXVFHRWYMIOYH WR WKH TXDQWLW\ Rl ZDWHU /DVW EXW Q RWosOHDVW phihsiiKiH U H

LV DQ H[FHVV Rl ZDWHU DQG WKH VRLO LV WRR ZHW RU 7T&RR GXIBQ WWKM RUWBKRVSKRUXV DQG SRWDRMMWLXP IHUWLOLVHUV XVHG GH

» itis vital to have a good physical contact between the FDQQRW UHDFK WKH URRW VA\VWHP JRQH DQG WKHUHIRGH @Q®RVQRWWKIHQUHVHQFH RI WKHVH PLQKR\IK\DQQ PWDIKOHPDRIXA H+ DIXG QIHUMHHH@VPDQ XUH DS
seeds and the microbiological agent; -[DWLRQ FDQ WDNH SODFH Rl SKRVSKRUXV DQG SRWDVVLXP PD\ KD ¥HDQVWREYRUDHHPWDPWWRQ6R\D UHVSRQGV ZH
» only the seeds to be sown should be inoculated; WKH \LHOG 7KH VR\D EHDQ LV YHU\ JRR & FDAM XML O3 D/URH BBKRKBKRUXYLPDO PDQXUH KD
» chlorinated tap water should be avoided when moisten- 7KH TXHVWLRQ ZKHWKHU LW LV QHFHVVDU\ WR SHUIRUPGLY RFRXEXWHRQWKURXIKRXW WKH HQWL UWEH ERRW MW WWPORWHG BN LWRZRYJ QRQ OHJIXP
ing the seeds before inoculation; HYHU\ \HDU RQ WKH VDPH SDUFHOV LV DOVR UHODWHG WHRFRRPHERG/MG/ IBQGKRVSKRUXV IHUWLOVRNL S\OFD @ W ®OS 86 IOHDGV LYQHED QORZ QHHGV IRU P
» storing inoculated seeds is not recommended; ULVNV WKDW ZLOO DULVH LI QRGXODWLRQ IDLOV 7KH FRVDFGRIWLRRF XOOMW VRO EHDQ LV DEOH WRSSVUH \B\KIRRBE RRUDAWORIWQERYHUVNLRQ LQ FRQG
» inoculants and inoculated seeds should not be exposed VKRXOG EH ORRNHG DW LQ UHODWLRQ WR SRVVLEO\ UHBJ)RMH®B KHH®WBGHWYLRXVY FURS VR LW LV SRVAHIEOHWAR VHPWLH. DY & M\PDHOHODIIIDVY.QV PD\ JL
to direct sunlight. All actions related to seed inoculation E\ DSSO\LQJ SKRVSKRUXV IHUWLOLVHU GOULRFHOYUZRHUHUBQBRRO PBQYXUH KDV EHHQ DS

RGV 7KH SRWDVVLXP XSWDNH SHDNV GXALJ FBINHWBHWLYRRG RAMKRI WKH SURORQJHG

DQG GHFUHDVHV ZLWK SRG IRUPDWLRQ RBDSRWBIVIVE X0 LEBWILLRQ PROYHU WKH IROORZLQJ \
LIHVWV LWVHOI DV QHFURVLV RQ WKH HGJHV DQG WLSV RI ROGHU OHDYHV

W LV HVVHQWLDO WR IHUWLOLVH VR\D ZIDAXK SR DB VILEFD R QRQ LY RQFHK HNXAOHQWLDO PH
+LJK \LHOGYV FDQQRW EH H[SHFWHG LQ SRIRBM\D @K HUTKH/ BAFADALQGHID A1 QXWULHQWYV LV UHWXU QH@LWR HVKBIVVRIL@OEEH UHPRYHG E\ WKH KPDYQWDHG RWRB Q+EJKDOIERWOVQRIRLO ZKLFK FI
HOHPHQWYV DUH VFDUFH %HIRUH VRZLQXB @R EHDQXQGWULWKMKHURS UHVLGXHVY 5HSHDWHG UHPRYD®IR) AOR®HQWY PD\ KDYH DQ DGYHDYHVLRS QKW RICHYWN TLGI® GBXHMU IRU D FHUWD
IRUH QHFHVVDU\ WR HQVXUH WKH DY DL ODHLIOGX\H VR I U\RPH WIK+H PDQHU® GHSOHWHY WKH VRLO RI QXRY DIQMODN RIHMWHPURHW ZHHQ WKHP DQG W KR XQGNQVQRWAPILOVDRYW RNV QMWRIUDJIH +RZHYHU
HOHPHQWV LQ WKH VRLO 1R JHQHUDO UHFRPPHQGDWLRQ FDQ EH PDGH HQWV LQWR IRUPV WKDW FDQQRW EH XV HRGJ BN KHK 8 XSISIRYW \S UHKWDHW YBVEZIKRQ D UHWXUQ
UHJDUGLQJ WKH DPRXQW RI PLQHUDO | HEMPLFOYLWG! QK WRLE) \I'8 SO LWMIGHDK'DUYHVW VKRXOG EH UHSGOWDEMG/HQ\DLPSRUWDQW WR PDLQWDLQ VFRK HRIS\W LPKW XUDQWR R R VPUQHQWY UHPRYHG E\
HYHU\ SDUFHO LV GL2HUHQW (YHU\ SDUEBO® KQNHE GDAHIKBWHKRVWR RLO WHVWYV IRU WKH VW D WKVHPIHQXWULLG! QWKW VRLO 7KH TXDQWLW 4K ®RG PQ O XS DROU IIDQW E GFIDWHERQ XIMH 8 RLOV LV D
U\ GL2HUHQW OHYHOV RI DYDLODEOH P LSQUHRNLG H OYIDROKOE Y H AIGHRUP@WLRQ IRU IHUWLOLVDWLR @ VN IWRVEH BAWHUPLQHG EDVHG RQ DJURFER®LFADICP MR L@ MRMWLIMW H[SORLWDWLRQ |
SUHFHGLQJ FURSY DQG WKHUHIRUH WKH TXDQWLW\ RI PLQHUDO UHVXOWLQJ GHJUDGDWLRQ RI VRLOV FDQ RFF
IHUWLOLVHUV VKRXOG EH DGMXVWHG W RDHIXFEK LERG D YUIEKPRP HOGE SBUWHKOV SRLQW WR FRQWDFW WKH UHVSRQ Rl FDUHOHVV PDQDJHPHQW
7KH DPRXQWYV RI PLQHUDO IHUWLOLVHUW UEG®R FOPHQGRHGE WA W DRK ORFDO LQIRUPDWLRQ RQ WKH SURSHUWLHV RI VRLOV

SDUFHO VKRXOG EH EDVHG RQ DJURFKHMLM 2B OMR DY WRHV WKILQN K 2 Q MKIRUPDWLRQ UHJDUGLQJ IHUWLOILVDWI RO DO
RQH KDQG WKH XVH RI H[FHVVLYH TXDQWRMILAMMHRWRLQHUDO IHUWLOLVHUV 2.7.Soya bean sowing

LV QRW MXVWL-HG ERWK IURP DQ HFRQRPLF DQG HQYLURQPHQWDO

VWDQGSRLQW DV HVSHFLDOO\ QLWURJH@ittB@h OHDFK WR JURXQGZDWHU Planting time IURP GL2HUHQW PDWXULW\ JURXSV WKH YDULLI

2Q WKH RWKHU KDQG TXDQWLWLHYV WK D8R \DUKDW RRH VP BQDKPOHRADWERS LQ QLWURJHQ 6LJQL-FDQWHDPREWWNU DQG RWKHU ORFDO FRQG LYW.IRQWD @/H. Wi (SRHLLQHR GV KK RYXOOBHEH SODQWHG =L

\LHOGV LPSRVVLEOH ,Q SDUFHOV ZHOO BURYW®HRG HQ W R @ EW W BINMQ/ | WRKPHWKH DWPRVSKHUH SRRSOGEO® MGIDWR\D SODQWLQJ VKRXOG EPHDV WIBDWX\CH/G DY/ GIAHULRQ BFFXUULQJ WR HDU

TXDQWLW\ RI DSSOLHG QXWULHQWYV LQ MQXRIFXFODPWR R B LIQDHW E € H 8 USNRLAOH. RSB HUO\ 'HSHQGLQJ RESRBVEEOMQWKH GHFLVLRQ RQ ZKHQ WR S®PSQWW RRXWKHEH HOGHG RQ

RU PDQXUH VKRXOG FRUUHVSRQG WR WRRQIGPRKLQRQ R IGAYWQLNW@WYEHDQ JURZWK DQG GHYHORSWKRWHPBRAR®WXUH RI WKH VHHGEHG VRLO DQG QRW RQ WKH FDOHQGDU

UHPRYHG E\ WKH KDUYHVWHG FURS ,Q FODKWHURF D IGMURIWQR4[DRAR® EDQ SURYLGH EHWZHHQ DQGHRYMUXWKH RFFXUUHQFH Rl ODWH VBUiln@@did URVWY VKRXOG EH WDNHQ

HPHQWV LQ WKH VRLO LW LV QHFHVVDUD®® FRPSHRNWWH VWRRMWWB KLY LOWHHFELMQ UHTXLUHPHQWYV RUQVMRRDFEQNQ@WUDWLRQ ZKHQ GHFLGLQJ R@HWRK HVKGIDRDALIQQ $ UMLFARQ G/IKWLRQV IRU DFKLH Y

WR PDLQWDLQ VRLO IHUWLOLW\ 7KH UHPDLQLQJ DPRXQW RI QLWURJHQ QHHGHG LV VXSSRHEWIGPXPREODQWLQJ WLPH IRU VR\D LV ZWKB R/SW LWPKXRGEMHIQ WDSRISXODWLRQ GHQVLW\

WKH VRLO WKURXJK PLQHUDOLVDWLRQ RI RUJDQLF PDWWHHPS RWD@LWHROHPHOV R2 DW DERXW  WRO HU® W3O B QWHILGUQWRROBDDWA\QJ UDWHYV 7KH

6R\D SODQWYV QHHG s {NJ Rl QLWURJH®@HIW RNHRIIBRP WEGB SUHYLRXV FURS 7KLV PDNHV WKLDW ORY YRGOWLRMSHUDWXUH ZLOO VORZV&RXQ Gi PIQWXHIF AX l7KM WRKP RORVLQJ DQG WKH
s {NJRI.2IRURQH WRQQH RI JUDLQ D®D® WKWNWRDEWVERQBUQDUPHUV DV IHUWLOLVDWLRQ FRAHFW DYH WRESBRIDNVXUHV IRU VR\D HPHKHIHERMH LKHDEREMWQV LW LY ORZHU VR\D GHYH

TXDQWLW\ Rl JUHHQ ELRPDVV +DUYHVWE®DQWRRNKXVYUHNILRHQDWUR WURJHQ GXULQJ D VKRUW BBVUHRMR Y WDVHHHQ SODQWHG WRR HDWMG \WKEJI-§0WQIRG FDLM & EBHWRZ 7KLV XVXDO

JHQ s {NJRI32 DQG s {NJRI .2 ZLRGONDRRWRQWKH URRW QRGXOHV EHFRPH IXQFWLRQDODWHKLFMUSHUNVBBEOOV RI IURVW {<& :KHQHHOD QRVYHWVYHYEGCXHNG PIHMWUIHPHQW LV PRL




RWKHU KDQG SRSXODWLRQV WKDW DUH MRRGGHW@® DI D B BV RHHQWRKEB RSIDQWY LQ D URZ LV FDOFXODWHG E\ WKH

LQJ ZKLFK LQFUHDVHV KDUYHVW ORVVHMDQBZIQRYIREHPX ®M HQYLURQ

PHQW WKDW LV PRUH IDYRXUDEOH WR GLVHDVHV +LJK \LHOGV GHSHQG

QRW RQO\ RQ WKH RSWLPXP SODQW GHQVLW\ EXW DOVR RQ SURSHU

SODQW GLVWULEXWLRQ 6PDOOHU RU ODSUJHB :3+BSY—+0—WKH-ERZV UHVXOW LQ
ORVVHV DW KDUYHVW DQG PDNH ZHHG FRQWURO PRUH GLFXOW

*HQHUDOO\ LQ D VSHFL-F DUHD HDUOLHU YDULHWLHY QHHG WR EH SODQW

HG DW KLJKHU GHQVLWLHV WKDQ WKH RQHV PDWXULi;: ODWHU 7KH R(S =
WLPXP SODQW SRSXODWLRQ GHSHQGV RIWK

WLPH DQG RWKHU ORFDO FRQGLWLRQV

7KH RSWLPXP URZ VSDFLQJ IRU VR\D E H Bm-Sded distancé ko) WKLV

SURYLGHV TXLFN URZ FORVLQJ DQG R SWBBRXBsi@OrDGbar obphNts @urnBe? bf Qlatits per hectare)
:LGHU URZ VSDFLQJ {FP LV DOVR VXL \RDEROWM spacitg kch) UHFRPPHQG

HG GLVWDQFH EHWZHHQ WKH URZV FD Q QR WUty valelol sdedsi@) +RZHYHU

VXFK FURSV DUH XVXDOO\ OHVV FRPSHWLWLYH LQ WHUPV RI ZHHG
PDQDJHPHQW 2Q WKH EDVLV RI D FKRVHQ GLVWDQFH EHWZHHQ WKH
URZV WKH RSWLPXP SODQW GHQVLW\ LV DFKLHYHG E\ FDOFXODWLQJ WKH
GLVWDQFH EHWZHHQ WKH SODQWYV 3QHXPDWLF SODQWHUV DUH UHFRP
PHQGHG IRU VR\D EHDQ SODQWLQJ *LYHQ WKDW HDFK YDULHW\ DQG
HDFK VHHG ORW GL2HU LQ VL]H DQG JHUPLQDELOLW\ LW LV QHFHVVDU\
WR PDNH -QH DGMXVWPHQWY LQ VHHG VSDFLQJ IRU HDFK VHHG ORW

%HIRUH SODQWLQJ WKH IDUPHUV VKRX®@nNQRZNWKH DPRXQW RI VHHG
UHTXLUHG IRU D VSHFL-F DUHD 'XH WR ®®NQ W LYQU GBI\W WKQIW LIP SRHWDQW IRU DFKLHY|
VLIH WKH UHTXLUHG DPRX @MW ®L-VAHDHONVPDQ JROMKH GHVLUHG SRSXODWLRQ ,I WKH VHHG
LQVWDQFH WKH TXDQWLW\ Rl VHHGYV QHBIGE GLRDRDUNQFKX ODRP LI{WKH VRLO LV VWLOO
{VHHGV{[{ {J WR {NJ {VHH8®HZ DG HPHUJHQFH ZLOO EH VOXJJLVK RU Z
(DFK VHHG SDFENDJH KDV D ODEHO FRQWDD®L @D DQMUPDWRRQVRQ JBGIRZ LV DVVRFLDWH
PLQDELOLW\ ZKLFK PLJKW YDU\ EHWZHH®U\LQJ Z®GFWKHDZBHIKGVWR D KDOW LQ JHUPL
RI {VHHGV VR WKH TXDQWLW\ Rl VHH G MW GG GHOWEKHLMDY{GP RU VOLJKWO\ OHV
GHWHUPLQHG ,Q FHUWDLQ FDVHV LW PLURWOKH ,DGWKH VRQ B WR GRQ \BIODHUNDR QJ VKR X O
JHUPDQLELOLW\ WHVW RI H J RU JUPISRUWDQW WR SURYLGH D XQLIRUP SODQWLQ
IRU XQLIRUPLW\ LQ HPHUJHQFH DV ZHOO DQG
XQLIRUP FURS PDWXUDWLRQ

2.8. Crop cultivation

3URYLGHG WKDW DOO WKH SUHYLRXV R SFXUDWLLRIQVLRDY BIOEHRHQHRMUMHWY &/ KH VRLO ZKL
RXW SURSHUO\ WKH VR\D FURS LV QRZ Q\LRRVBKHUE KRQVWERIHPHB/ ZHOO DV IRU WKF
WKH RSWLPXP SODQW SRSXODWLRQ 7KHPQFJWRUN B 8 L/PX IWKIDOWWVEHFRPBRVH RUIJDQLF

FXOWLYDWLRQ DV D VLPSOH DQG YHU\ XVHIXO RSHUDWLRQ &XOWLYDWLRQ

EHWZHHQ WKH URZV SXUVXHV PXOWLSOHZRE MOIWW UYWHR/Z ENB® IFRIWLIRRYY DUH UHFRPPH
DQG LPSURYHPHQW RI WKH SODQWVo JHQ@HKHQONKRIQGR\W LRMNQ WKEMYLWORSY D WULIROLL
HVSHFLDOO\ LPSRUWDQW IRU FURSV SO RMQMHIP PMGZDGWHD EBWIZRIHWWRRIIRZ FORVLQJ 'X
GLVWDQFHYV DQG ZKHQ KHUELFLGHV KDYWIFRHQH QFRSYQYB® LRQEPQ\GEFH FDUULHG RXW FO
,QWHU URZ FXOWLYDWLRQ GRHV QRW S UIRY MBEH PHFAFO@RG. FX® W R QDWUIRROQRQ DUURZHU SD\
ZHHGV JURZLQJ ZLWKLQ D URZ EXW LW ¥ LKL LKO\PHERIFWDYMW DRDLWKNMW SUHYHQWLRQ RI
ZHHGV JURZLQJ EHWZHHQ URZV ,Q DGG IGMISRK RW FEUCHDIMDO WKRQVRD® WR EH XQLIRUP

FUXVW UHGXFHV VRLO PRLVWXUH ORVV DY ® QX HB SURKRIX/OGRD O ZIDHV IEWMLR @ X2HU JRQH

7KH ORRVH WRS OD\HU UHGXFHV ZDWHU ISR U WR RQRIR RWK B FHSHDHIW V

VRLO OD\HUV ZKLFK UHVXOWV LQ EHWWHU ZDWHU UHWHQWLRQ ,QWHU URZ

2.9. Crop damage — replanting decision

'‘XULQJ WKH YHJHWDWLYH VHDVRQ YDULROPWNUQ@GVERDRFRS \GDADXIHO O\ DW WKH ORZHV\
PD\ RFFXU +HUELFLGHV ZLOG DQLPDOV W&DBW IVIXGHMWHEG IKDRQJGMRHDIH DQG UHJHQHUDW
PRVW FRPPRQ FDXVHV RI FURS GDPDJH PRUHRVWHL WRXPVHVXWKHNVKDQ XQGDPDJHG FUR
PRVW VHYHUH GDPDJH ,I KDLO GDPDJH RRKQUVSIODQYOWMVRRV XEXWQLQKDYV QR H2ZHFW RQ WKH
WKH YHIHWDWLYH VWDJH DQG WKH VR\DG®®DQM R PRXU VY QAMXOBWHHERIHWWOHVLYH VWD JI
FRW\OHGRQV QR UHJHQHUDWLRQ RI VXF&XSODLYWVSHW ISRF VORZHU 7B KIRMWHU \LHOG OR
\OHGRQ QRGH LV WKH ORZHVW SRLQW IURP ZKLFK WKH UHJHQHUDWLRQ

Rl VR\D SsObDQWV FDQ VWDUW 5HJHQHUDWLRQ OHDGV WR WKH IRUPDWLRQ RI




ODNLQJ D GHFLVLRQ RQ UHSODQWLQJ LVUD XQDKQW VHRIHMHAILY WKV VXGHFQBLRQ KDV WR EH PDGH
UHTXLUHV D FDUHIXO DSSURDFK DV ZHO®@ IDRQWHDNQD L QW W P PFERAWW DOVR RWKHU DJURQRPL
ERWK DJURQRPLF DQG HFRQRPLF IDFWRUWINFWRK \PR/MU FLBEQGHWDMINSOLHG ZHDWKHU DQG VRLO

FRQVHTXHQFH RI KDLO GDPDJH LV D VP DIDOHWD RDRPEHW\RIQI B QMAHSBDWH SODQWLQJ XVXDOO\
XQLW DUHD ,W HDV\ WR FDOFXODWH WKH IDRFV LVOLWHK H) BXEGHB U RU SKBIQOWWZ FURS WR PDWXUH
DQG WKH UHGXFWLRQ LQ SODQW SRSXORW ZRI® G&R XQ Wb GAGKLHW WARQV D00 Q XPEH W HOHYDQW FRVWYV
RI SODQWV DOLYH DQG GHDG LQ D URZHBH® EMRUWKC RNL{P) WEE WEKM® GHFLVLRQ RQ UHSODQf
FRXQW RQO\ WKH QXPEHU RI OLYLQJ SO D\KMVSIRQWK/HKWDLYMHVEMQUMWE GDPDJH EXW WKH GHFLVLFH
RI WKH URZ 7KLV SURFHGXUH LV WKHQ W R SEH QWS HDWH & HAR UMA WHKBRXQ G EH PDGH WR KHOS WK
ORFDWLRQV LQ WKH SDUFHO %DVHG RQ SIOKH) W X PEEHHIHQ REWWHQWMB WKHKHIJUHDWHVW H[WHQW SR\
UHGXFWLRQ LQ WKH QXPEHU RI VR\D SOB®®W LFDQVER F DO X OB WHEH @& LDO IRU SODQW UHJH ¢
WKH QHZ SODQW VWDQG FDQ EH GHWHUFILGHE KNXID @®RW LHE HHIQH DSGMQWG \HW SRVWSRQH WKH
SRSXODWLRQ LV EHORZ SHU KHFWDWKH GW ALVJ B G YAWPE ON WRQJ DV SRVVLEOH

2.10. Irrigation

7KH VR\D SODQW GRHV QRW KDYH XQLIREBRE®WHLIR QW W URPGHMWMY LQWHQVLYH JURZWK RI WKH §
WKURXJKRXW WKH HQWLUH YHJHWDWLY HD @ BUS RIGY HQUH 6 DRMIVWH O H VIRIRZW K R1 YHIJHWDWLYH ELR[
TXDQWLW\ RI ZDWHU LV QHHGHG IRU HP HRIZHUAHQ D QQ WKHHDUY0DLQJ WKH VRLO PRLVWXUH OH
JURZWK RI \RXQJ SODQWYV :DWHU QHHG W DQEGWDDQH ® DPMU WEKH FEIRWEWHVRLO ZDWHU KROGLQJ FDSDFLW\ 7KLV

RI WKH YHJHWDWLYH VHDVRQ UHDFKLQJLW KHLHJ PR WP X R Q\QL WKHHWEHPWHLR G IRU \LHOG IRUPDWLROQ_\/R

EHWZHHQ EORRP DQG VHHG -00LQJ 7KHVKEW LSHPLRBLRODP RDKWKWH JQL-FDQW \LHOG ORVVHYV 2 4 F8 6FRXWLQJ Rl VR\D EHDQ -HOGV DQG NHHSLQJ
FRQWHQW GXULQJ ®RZHULQJ DOORZV WKiD LRUPIHULRG RV ROBWIADYKPU UHTXLUHPHQWY GHFUHDVH DQG WKH

EHU RI SRGV ,I GURXJKW RFFXUV DIWHUS\WR QW §HUH®BED WK H[BBVWIDYGH ZDWHU GXULQJ PDWXUDWERIXQRUPRE® SODQQHG VFRXWLQJ DV ZHOWSDRQ N UMEWUGY D DFHDWKH RSHUDWLRQV S
IRUPHG SRGV PD\ EH GURSSHG VHHG -00Q QW PQKH\H SWZRURIW WKUHH LUULIJDWLRQ F\FOHV DUH VXQFZKIQAK \ZRADOSIODQWY DUH JURZQ DUH EMHFQ SWRE\XIRWLER QVLP HODRQJ WHUP PHDVXUH

DQG WKH SODQWY ZLOO SUREDEO\ ULSH® [WRR RHDAAOG UAK\HH® WBM WRXUWWV EQRIOHYV PD\ EH QHHGHG UHVSRQVH WR DQ\ SUREOHPV WKDW PD\ DULFNGRIPQ N B\DDBEWREXFWIRQDFRQWURO FRVWV
LUULIJDWLRQ LW LV YLWDO WR WDNH LOQWR DFFERXOW 7DWHLI UUHTXI| IJHPHOWY_ DW ‘XULQJ WKH YHIJHWDWLYH VWDJH GL2HUHWW REGI VBWERQFN A KDND BSWIBHEHVMWALFV DQG WK
VSHFL-F GHYHORSPHQWDO VWDJHV DV . WKH SDUFHOV DQG YLVLWY DUH IUHTXHQWULRZ SYBE WL FHNUIRKRAH P PR \SIDUFHO UHVXOW
,UULJDWLRQ XVXDOO\ VWDUWYV DW WKH LW LY DOVR QHFHVVDU\ WR YLVLW WKH EZKREK UWIXSDHPBR QEHIMIOMQW NRRRIRNVLIQOWLYH - QL
SODQWY DQG ODVWYV XQWLO JUDLQ -0OO { HQDEOHY D WLPHO\ UHVSRQVH LQ FDVH oMY FIRVWSUREGG HSRJ RFEXURU R2WDNHUV YDU\

UHJLPH VKRXOG EH DGMXVWHG WR UDLC |
WRU IRU VR\D EHDQ LUULJDWLRQ EHLQJ '
UHJLPH VKRXOG EH ®H[LEOH HQRXJK WE
ZHDWKHU FRQGLWLRQV DQG WR HQVXU
LQ FULWLFDO GHYHORSPHQWDO VWDJH \&

2QH YLVLW SHU ZHHN LV XVXDOO\ VX FLHEQW®RSMR RINVLRIQWKH PURRQRPYF SUDFWLFHV D

DQG GHFLGH ZKHWKHU DFWLRQ QHHGV WHREW W PDHIQP XA VIR VWARBPQ EH DFKLHYHG ,V

RWKHU XQIDYRXUDEOH ZHDWKHU FRQGLWHRRAV GVFIRXIWHDRIKVKREIOG EKDO ~-HOG IURP W

SHUIRUPHG PRUH IUHTXHQWO\ SULPDU\ WLOODJH WR KHUELFLGHV DSSOLHG W
,Q DGGLWLRQ LW LV XVHIXO WR UHFRUG DOO
EHDQ SURGXFWLRQ

,UULJDWLRQ VWUDWHJI\ $IWHU HPHUJH(
HWDWLYH GHYHORSPHQW WKH VRLO PR
PDLQWDLQHG DW RI WKH VRLO ZDWH (&

3ULRU WR SODQWLQJ HHGV
2.11. Soya bean as a second crop (*HFWLYHQHVV RI SUH HP KHUELFLGHYV
(PHUJHQFH (PHUJHQFH DQG SODQW SRSXODWLRQ DFKLHYF
(DUO\ VR\D YDULHWLHY DOORZ JURZLQJ VRKB ®XOM VYR B RQIGH FWUHRFESR GR\PODQWLQJ VKRXOG EH PRC :HHGV SRVW HP KHUELFLGHV

FDQ EH JURZQ DIWHU YHJHWDEOH FURSWR\BDYWHD Q GUHRDOKWWVIYUDDWWU RQH WKLUG OHVV 7KH =
$IWHU KDUYHVWLQJ WKH -UVW RU PDLQ VKNRSOGRVDNHBQWER EMKRXWD R E®IWHU SODQWLQJ LQ F 9HJHWDWLYH JURZWK DQG URZ FORVLQS
GRQH DV VRRQ DV SRVVLEOH 9DULHWLHXQEHPRRE HFRHUWHRQWK HSRXWROLWNUULIJDWLRQ LV UHTXLU

AHFWLYHQHVY RI SRVW HP KHUELFLGHYV
,QWHU URZ FXOWLYDWLRQ

JURXSV{ DQG VKRXOG EH SODQWHG 3{GDQWLQISEDUQLHEP RSWU GD\ ,Q FDVH RI PRUH WKDQ 'LVHDVHV DQG SHVWV
GXULQJ -XQH DQG DW WKH EHJLQQLQJ RUDA@\ §HVHGEDN GROULKQ WMWAHKH LUULIJDWLRQ F\FOH WKLV T )ORZHULQJ SRG IRUPDWLRQ DQG VHHG$Q ®GEEFLWLRQDO SURWHFWLRQ DQG FRQWURDO
IRU WKH PDWXUDWLRQ RI HDUO\ YDULHWA\BMH QOWDRAR DKF HRN WL YSRWWMERQLQJ WKH QH[W LUULJI *HQHUDO FURS FRQGLWLRQ

SHUDWXUHY DUH VX FLHQW LQ WKLV SHULRG ZDWHU GH-FLW PD\ FDXVH
SUREOHPV S$FWXDOO\ WKH SURGXFWLRGIRLGRSD EGW QYJI O VDHUHKROCHVWLQJ WKH SULRU FURS +DUYHVWLQJ
FURS ZLWKRXW DQ LUULJDWLRQ V\VWHP GXFKQRQIKZODWHY NYU DN SIWUOWDRQ RBBXH WR UHGXFHG WLO(

+DUYHVWLQJ WLPH
HHG SRSXODWLRQ




SOME IMPORTANT WEEDS IN SOYA BEAN PRODUCTION

1. The importance of weeds and Integrated Weed Management

in soya bean production

,QWHJUDWHG :HHG ODQDJHPHQW LV DQ DBBiSduRdin W R H D QERNIn6&hba crus-galli, Sorghum
ZHHGV PRUH VXVWDLQDEO\ E\ FRPELQ L QhaldperRe) Sefari&\DIBigkaxi®dsanyuingali® D PénicumV S S

SK\VLFDO DQG FKHPLFDO WRROV LQ D ZMDUMKDRR QI QLRH VARV WFRIQGRPLFUHDG ZHHG VSHFLHV
KHDOWK DQG HQYLURQPHQWDO ULVNYV

Ambrosia artemisiifolia
&URS URWDWLRQ WLPHO\ DQG KLJK TXDOLW\ VRLO WL Q&

'RPLQDQW EURDGOHDI ZHHGV LQ VR\D E L@ SHOBW LIRFORGHR VEKMWUDRHDV XUHYV WKDW SURYLGH &
QRW OL PANbitesEk aktemisiifolia, Cirsium arvense, Amaran- WLRQV IRU WKH JURZWK RI VR\D EHDQ SODQWYV DUH SU
thus V S,Solanum nigrum, Chenopodium album, Chenopodium |IRU VXFFHVVIXO ZHHG PDQDJHPHQW ,Q DGGLWLRQ WR
hybridum, Sinapis arvensis, Datura stramonium, Xanthium stru- PHDVXUHYVY SDUWLFXODU DWWHQWLRQ VKRXOG EH SDL(

marium, Abutilon theophrasti, Convolvulus arvensis, Polygonum VHOHFWLRQ DQG DSSOLFDWLRQ RI KHUELFLGHYV
V S,SStachys annua, Sonchus arvensis, Calystegia sepin@ G

.2. Competition between weeds and soya beans

7KH VR\D EHDQ LV VXVFHSWLEOH WR WK K DSUYH/QIFHI DIQZHHQ 8 LWUWHAWOOWPD\ UHVXOW LQ \LHOG GCREN :
VWDJHV RI JURZWK DQG FDUHIXO ZHHG ?PBRO JHFHRDWLV5SHGXFLQRO WR\ID EHDQ URZ VSDFLQJ FD QARH Dheophkakti
DOORZ WKH VR\D EHDQ WR RYHUFRPH WKH FRPGHWLRLWQH FRIR X HFHBY SHULRG E\ UHGXFLQJ WKH
.l ZHHGV DUH NHSW EHORZ WKUHVKROG QHVMQ PRIH®\KH: HHE@ ¥ R{ZZMHRY EDVHG RQO\ RQ D VLQJ
DIWHU SODQWLQJ VR\D EHDQV FDQ XVXDBQFHRMHIUHBWALGHODSBIONKDMWKIHRQ LV DVVRFLDWHG ZLW
ZHHGV WKDW HPHUJH ODWHU LQ WKH VHBPNRDXVWHHR L ®HNM VK HFRE WD VRUYGHWHUPLQLQJ WKH RSW
GLUHFW LPSDFW RI ZHHGV RQ WKH JURZWHHRI VIRRR EMHD QO HIDQQQLQJ RI D FULWLFDO ZHHG IUHH
LQ WKH VHDVRQ ODWHU HPHUJHG ZHHGV JUHDWO\ LQWHUIHUH ZLWK

Solanum nigrum

3. 6FRXWLQJ RI ILHOGY DQG SODQQLQJ RI LQWHJ

3URSHU ZHHG LGHQWL-FDWLRQ DQG PH DSOXNGIW LAKIL D H H/DK 1 ZGIHMBRUDD®G NHHS UHFRUG RI ,:0 H
VPDOO DUH WKH NH\V WR VXFFHVVIXO ZHHGG PDQ FDHVAHRMWL GREHBWKYH ,:0 SUDFWLFHV WDNH F -
HFLHQW ZHHG PDQDJHPHQW DSSURSULRWHIVP I$ DAHKQUM 8 YERRBG LQWHIJUDWHG ZHHG FRQWURO SIbJeRobUdmmlalHum
EH SODQQHG DQG UHFRUGHG IRU HDFK -IHDYR ONKLIHY $ LhIHFODGU D QDREVINWPDQG D FRPELQDWLRQ RI F
ZHHGV VKRXOG EH LGHQWL-HG UHFRUGHADBODRGGPBKISPIGFIRU AFRIPKURO SUDFWLFHV LV WKH EHV

Datura stramonium

4. Preventive weed control measures

3UDFWLVH SUHYHQWLRQ DQG DYRLG LQWURGXFLQJ QHZ ZHHG VSHFLHV
:KHUH SRVVLEOH SUHYHQW WKH LQWURGXFWLRQ RI ZHHG VHHG LQWR
LQSXWV VXFK DV FURS VHHG PDFKLQHU\ PDQXUH HWF &RQWURO
ZHHGV LQ WKH -HOG EHIRUH WKH\ VHW VHHGY DQG FRQWURO ZHHGV LQ
WKH SHULSKHU\ RI WKH -HOG WR SUHYHQW WKH LQWURGXFWLRQ RI ZHHG
VHHGV LQW ReWcHirestdiOnBxt page)

Xanthium strumarium Cirsium arvense




. . Direct weed control measures

.1. Non-chemical weed control

7KH FRQWURO RI ZHHGV EHIRUH SODQW LRDIXWHK HVKBRBURS RIHEKWGDUH SODQWHG PRUH GHHSO\

PHQWDO LPSRUWDQFH 7KLV LV XVXDOO\WBHGMRHG BHPHFKDHL MDKDQ WKH ZHHG VHHGY DQG DU

PHDVXUHVY WDNHQ EHIRUH DQG GXULQJ \GHRW& bHA G FSWHHES DAKCHWLRRQU WQWHUP H2HFW RI WKLV PDFKL
DGGLWLRQ WR DSSO\LQJ KHUELFLGHV PRGKWRH RHID®R PWRWWH AKRIFWKWHIAHHGY 7KLV LV D JHQW
FRPPRQO\ XVHG LQ RUJDQLF IDUPLQJ DUHKTRKWHRLXERAHOVPRQWUROV WKH ZHHGV IURP WKH VW

WKUHDGq XS WR VWDJH RI WZR OHDYHV RI EURDGOHDI

JOH[ WLQH FXOWLYDWRUV RU ®H[ WLQH KDQDWLRZW KKDYUH &/HOIHDO WV WBHBHNWRI JUDVV ZHHGV 3RVW I-D?thmmlﬁi/iglﬁel-ﬂﬂread”weedSeedllngs OSWLPXP FRQGLWLRQV GU\ VRLO DEVHQFH RI

WKDW SURYLGH ZHHG FRQWURO E\ YLEUBWRRQFDKMW WKQWILRQ VWDRQEFHDQ EH GRQH ZLWK D URWD
DGMXVWHG LQGLYLGXDOO\ RU FROOHFW GHH®I\O REFHEE QVRL @ U HROIDN WKRH. @ RGN OWYV 7KLV WUHDWPHQ
DOORZLQJ WR FKRRVH WKH LQWHQVLW\ RDKH WKIH BWRE QW E&LXNOMWHLY DDWRRMMHG WKDQ WKH ZHHG

GHSWK LV DGMXVWHG E\ ZKHHOV RQ WKH KDQ KA/ ROD 8 Y MWK M HHIBIVFVWR BIOAMVD EOLVKHYV IDVWHU WK

K\GUDXOLF VA\VWHP 3UH HPHUJHQFH FXGWRMWIDUN KRRHVYVZRHQ HZFAHOLOY B IJDH QVW ZHHGV WKDW KDYH

BOLQG FXOWLYDWLRQ ZLWK D ®H[ WLQH KDUURZ

WHHG FRQWURO LQ VR\D EHDQV ZLWK D ®H[ WLQH KDUURZ OHIW XQWUHDWHG ULJKW WUHDWH

Rotary hoes an be operated at high speeds IQWHU URZ FXOWLYDWLRQ LV D YHU\ HEHFWLYH

EXW KDYH QRW HPHUJHG RU ZHHGV ZLWKVR POR® XRUPIDWIR G BQWOVRLO FRPSDFWLRQ |
RSHG OHDYHV ,Q WKLV FDVH URWDU\ KRHMG\D Q& K & VRISHOUDVRGLY VQ RWIRQO\ H2HFWLYH

VSHHGV NP K EXW WLQH ®H[ KDUUEHAQ HD-UHVSWRIDOHFG RORYEBUHDNLQJ XS WKH VXUI
NP K WR DYRLG FURS LQMXU\ VRLO VWLPXODWLQJ WKH DFWLYLW\ RI WKH VR

HYDSRUDWLRQ RI VRLO PRLVWXUH DQG IDFLOL)\
7KH H2HFWLYHQHVV RI FXOWLYDWLRQ LV UDLUHAMMH UL GBOOHMIPHDAGVRWU VHOHFWLRQ LV RQO
FXOWLYDWLRQ GHSWK DQG WKH GHJUHH IRIFWRLY®! ZRIHVGVKRIGIW & ROWSLYFDMW DRP@H 'HOD\LQJ
WKDW LV WRR VKDOORZ PD\ VSDUH ZHHG® DY ® B X ¥ WIQND-W DR @ GAKIDMG XV WWRRH HAHFWLY
GHHS LQFUHDVHV WKH ULVN RI FURS G D PROSHIU DRULIRIQQ IDQIBSWKHFWQPLQJ Rl WUHDWPHQW
EH DGMXVWHG E\ PHDQV Rl ZKHHOV DWW D® KHG MHR/ WK AHHG FRFRQWKRO WKDQ WKH FKR
WKUHH SRLQW KLWFK &XOWLYDWLQJ ZKHQ WKH VRLO LV WRR ZHW OHDGV

. .2.Chemical weed control

6XEVWDQFHV XVHG IRU FKHPLFDO ZHHG ERDOWUZRBGRARB® LR®XH/QXMHO O\ GHSHQGV RQ Vi
VRLO IHUWLOLW\ DV WKH EHQH-FLDO RUBD®HV PD/QIGRQDW KB \V R 1 ON KHDRIWW WKH DSSURSUL
ZRUPV EDFWHULDf DUH DOVR D2HFWHG RZ KWK B\LKHGWH VW Q DL GEILGHWHUPLQHG E\ WK
LPSDLUHG ,Q DGGLWLRQ SHVWLFLGHV MP® @R QW B PIQIDYALIR XV EX@RGXD WHB NQRZOHGJF
DQG FDQ DFFXPXODWH LQ WKH VRLO &KWSHFWQ® ZHRH ® FWQW.WRO WIKH KW ELFLGHVo SUL
RWKHU SHVWLFLGH XVH VKRXOG EH DVWHMKN HG FWKH X ORQ GDWPRIQY WKH LQIRUPDWLR
VKRXOG DOVR WDNH LQWR DFFRXQW WK FRXMVVRX EXULNQR | SKHH/WELLFALGHW DN W F
ZHOO DV DGYHUVH H®HFWV RQ WKHLU RZQ KHDOWK

+HUELFLGHVY FDQ EH DSSOLHG EHIRUH VRZLQJ
7KH VXFFHVV Rl VR\D EHDQ SURGXFWLRQBWVLRQ GRS BDOQWNURQREZLQJ SUH HPHUJHQFH R
FLHQW ZHHG FRQWURO 7KH PDMRU IRFXVRYBRFEHD®EHD @G PHRABYQEFDELFLGHY DSSOLHC
ZHHG FRQWURO 2QO\ LI PHFKDQLFDO P HDQWRIUBR DD W XV B BHHVRRRAQO\ XVHG LQ DULG
BEKHPLFDO ZHHG FRQWURO FDQ EH UHF R RMPKDG WEK H( RFSHIQDWE RIPPGRHY QRW UHTXLUH U
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Table 2: Herbicides for post-emergence control of selected grass weeds with relative efficacy rating ,/ \RX RSW IRU SRVW HPHUJHQFH ZHHG FRQWDRY ZHW GW DUWH BRIHH/PFRW LQ ODUJIH QXPE
HG WR FRPELQH LW ZLWK SUH HPHUJHQW SHOQEDFLSHNL - FRIU BPRIHFWGH IRU WKHLU FRC(

FRQW ICR.@bEBM, LQFOXGH WKLIHQVXOIXUR QVRXHWROBEOEHDNWRKGWKH FRQWURO RI DQQXDO DQG
H SURGXFWYV SUHIHUDEO\ LQ FRPELQDW L RQJW,H WHKHRHUK & I@#géd® IKRP UKL]RPH DQG WKLV

URQ PHWK\O EDVHG SURGXFWY DUH DSSEGHIQE 1W ¥RREOGDEHL RQHA WKWKH FRQWURO RI

SURSDT e s i it i i LPD]DPR[ EDVHG SURGXFWV LW LV UHFRIRRO-ORZH Q WU B B X.WHGW KX O W
J DPRXQW RI ERWK SURGXFWV EHFDXVH RI VIQHUJLVP ,I QR HFLHQW
&\FOR[\GLP SUH HPHUJHQW KHUELFLGHV KDYH EHHQ+HWHYIFR %W\ [DSSSMUHE TRVWLHPHUJHQFH IRU W
3 S AP AR 7 Ry A VP WKHUH LV D QHHG IRU DGGLWISR@D® P HDEVWRIHG/OW B | FRHHGWRIOQ WKH -UVW SODFH PD\ QF
D Q@G stramonium \RX VKRXOG SUHIHUDEO\ LQPDXBIHWIK VKRBWQURNGEY pIRSVq DQG pGLPV(q
JHQR[DSURS s i it o XDO LPD]DPR[ KHUELFLGH LQ WKH FRPELR@WRRRQLVP UHGXFLQJ JUDVV ZHHG FRQWURDO

S
3 HWK\O J/ PD\ RFFXU

o %\ WKH WLPHO\ DSSOLFDWLRQ RI DGHTXDWH VHOHFWHG FRPELQDWLRQV
3 S TP T TP TP TP Rl SRVW HPHUJHQW KHUELFLGHV DQQXD¥YEIURDGSHDIQHSIBWW BRHUJHQW KHUELFLGHYV
XVXDOO\ EH H2HFWLYHO\ FRQWUROOHG BQ® MR J DRZ KURWNRSHUDWXUHY EHORZ  {<&
4XL]DORIRS s it it it - i SHUHQQLD® ZIHHGH/QVH &HMWEYHQ@WLEH WHPSRUDOO\
3 HWK\O J/ VXSSUHVVHG 5HFRPPHQGDWLRQV IRU WKH FKHPLFDO ZHHG F
(TFDF\ YHU\ JRRG WR H[FHOOHQW !{ VDWLVIDFWRU\ s LQ WKLV SXEOLFDWLRQ DUH LQWHQGHG DV D J

JRU PD[LPXP H FDF\ WKH RSWLPDO WLPH HSW MWK W/SB GIRFFBWIHRHROLVW RI KHUELFLGH
SRVW HPHUJHQW KHUELFLGHV LV ZKHQ VDIOHWRRRYRUQWRU MIQAHHSSWRY D@ RU VXSSRUW RI
$IWHU VRZLQJ DQG EHIRUH VR\D EHDQ HPKKHIHG®BH\LARM BRVUW AHPHUJIJHQFH KHUELFLGH DSSOLFDW WRIQHPIDURYONK VWDJHV IURP FRVINGOHSBR QV ' WRXEBHRYXBEW QG WKH DXWKRUV RI WKLV SXEO

PHQGHG WR XVH RQH Rl WKH IROORZLQJGHSHQGE VGRQPWKMXDHING VSHFLHVY WKH JURZWK VWDJH & KPDEHRXP RI {OHDYHV UHVSRQVLEOH IRU DQ\ SRVVLEOH PLVWDNHV L
GLPHWKHQDPLG 3{ {PHWULEX]LQ SHQGLEHMMKIHOMQSYBBEPHWWKHYIDQG WKH DPRXQW DSSOLHG WKH WLPH DQG SODQW SURWHFWLRQ SURGXFWV ZKLFK LV QR
PLG 3 V PHWRODFKORU{ {PHWULEX]LQ HVQEIRUPLW\ RI DSSOLFDWLRQ WKH KHUELFLGHVo UHWHQWLRQ WLPH RQ ODEHO DWWDFKHG WR HYHU\ SURGXFW

WKH OHDYHV DQG WKH OHQJWK RI D UDLQ IUHH SHULRG IROORZLQJ WKH
+HUELFLGHV DQG WKHLU FRPELQDWLRQWSSULFQWGERRU VDISIS Q\MQDWLWHWLU KXPLGLW\ DQG DLU
SODQWLQJ DQG EHIRUH VR\D EHDQ HPHUKHQEHFDGH WRWH HAH FSDIMHQHU DV ZHOO DV WKH DSSO
LQ FRQWUROOLQJ ZHHGY WKDW KDYH VP\WDQJVIHHGEMY \O HAY WIKDLY H P D QG RWKHU DGGLWLYHV
DQG FDQ WKHUHIRUH HPHUJH IURP D VKDOORZ WRSVRLO 7KLV PHWKRG +HUELFLGH UHVLVWDQW ZHHG SR'SXO D W RpWebdsHedie¥ Ra rolw@emanistiates ibiéktial resistance

Rl ZHHG FRQWURO LV MXVWL~HGStrghwK H :BI®GXD\K RXDGVEAZH HBYWUROOHG LQ WKH HDUO\ DQG DODARDVEEWRWMO UHVSRQVH WR WKH VHOHFWDR @ BQWVROWH G PHRNFIMGE EH O\ LQ WKH SDVW
halepense | UR PV HdhiBochloa crus-galliSetaria V'S S VHQVLWLYH VWDJHV RI JURZWK IRU DFKLHYLQJ PD[LPXWKHUWEHSHDWHG XVH Rl KHUELFLGHV ZLWK WKH VDPH PRGH RI DFWLRQ

Digitaria sanguinalis Panicum VSS KDYH D ZHDN WRFEEBWUWHDWMHF\ ,Q UHJDUG WR WKDW GHOD\ WLPH RI DSYBHFEMYRQRBIPHQW Rl ZHHG SRSXODW LRTQKH USHWM WIVRIXY VWV W R OMKRIQRR VAR QWD LQV WKH VH
SUHVHQFH ZKHUHDV WKH DQQXDO VPDOSRWMHB PIGUD H R VG IOHIDE LFAHMEGW LV YHU\ ULVN\ ,I WKH HDIWGI\TKHQBMGT\L BWNG KHUELFLGHVY LV D UHXYHVKQ WRWDVERI BRYUHRWKIHHES$S& VIVWHP RQC
FDQ EH ODUJH (Che@pQdumBE/rsBmaranthus VSS DSSOLFDWLRQ GRHV QRW DFKLHYH VDWLVIDFWRU\ H FDFR QMORXGI KW WUPMWHJILHY LQ VR\D EHDQV IKRNUKHXE IFLGHIMHRH QWRANSY Rl KHUELFLGHV W
Solanum nigrum HWF  6RPH ODUJH VHH@MG ZHRHUGVYXEXHKT PWQW XVH Rl PHFKDQLFDO ZHHG FRQWURO PHDUEUFHGIRW LQFOXGLQJ LQWHJUDWHG RRIG HR IRF DEESV UR®/ D,W/L R\D QRX\O &N DOV DU\ WR N
thium strumarium Abutilon theophrastt DQG YROXQWHHWRUEAIFRGHY UHPDLQV ,Q FDVH RI XQVDWLVIDFWRU\ ZHSGDFRQWHR ® GE&HJRWDWHG XVH RI KHUEHFNIHIN W R G\WM KRG DFWIHRQQVRR RKGHHME LFLGHV EXW \
VXQ®RZHU DUH PRUH ZHDNO\ FRQWUROOWMR @D WHK H/ XY HORI WHRWPELFVRED DSSOLFDWLRQ WKHUH LVROP BSWRYVRQEROHVWUWWRLFDO WR PLQLPLYVHSWRHAVGLHYH® R 8 PGIMEH G0 KOU RIQF MWKH SDFNDJLQ

KHUELFLGHYVY DQG WKHLU DSSOLFDWLRQ &V HWHQW. 4 HIEOICQ ORK/NW HD\DEVHQFH R UHVLVWDQFH 'LYHUVLI\LQJ ZHHG PDQDJXWVH QK\R3H DR W IFRP\S DIRIGHROWILQH WKH\ PD\ EH 6
WKHVH VSHFLHV PXOWLSOH KHUELFLGH PRGH RI DFWLRQ KRPS®R QHRQBHRARU Y HPLIG\HOD QFH PDQDJHPHQW V
/DUJH VHHGHG ZHHGV HPHUJH IURP GHHSRVVW BIVHHUWIRQ MWK KHMMREIFLGH DSSOLFDWLRQ IURP WKH +B8®HRR QWKHHG KHUELFLGH PRGHV RI DFWLRQ RU WR XVH PL[W
DQG DSSO\LQJ VRLO KHUELFLGHV RQ WKWK LWGQW WL HREEWWWHWHOMH@R X¥MWKDJH RI WKH VR\D EHDQV PRVW RIWHQ PLQ PXOWLSOH PRGHV RI DFWLRQ WKH XVDJH RI FC

HYHQ LI WKH DPRXQW DQG GLVWULEXWLRPOLRHVDLBOIOORNW BKLWKHLL[IDPLS/QQJ ZHHG FRQWURO :K8E@RGGBHUQWRLQJ KHUELFLGH UHVLVWD @QWYDIOKGE QY PHDCG FRRIBUWILRIGHY RI JURXS{%
FDWLRQ DUH RSWLPDO ,Q DGGLWLRQ WEHFHR/HH KH UHRHFAMVEIHYWH DAR) YRR CHRHAD QXPEHU RI ZHHG VSHRIRAHUWQHHG WR PDNH VXUH WKDW FRQWUROOLQJ ZHHGY H J LPLGD]ROLQRQH DC

WLYH LQ IXOO\ SURWHFWLQJ VR\D EHDQWHRHNDNDHU RWRLDEKE DEXM GDRFHURIRI WZR RU PRUH KHUELFLGHV FLGHV WKH\ VKRXOG EH UHSODFHG RU XVHG |
DQQXDO JUDVV ZHHGV HVSdghunbialepengeH HGOLQJV RI » All other causes of herbicide failure have been eliminated? H FLHQW KHUELFLGHV IURP RWKHU JURXSV H
DQG SHUHQQLDO EURDGOHDI DQG JUDVV/ZHHEVHHGWEHWHHGEUVVNMNROXWWNHMKPDWAX®PRZHU (Herbicide properly applied at the appropriate time and fa-
QHFHVVDU\ WR XVH SRVW HPHUJHQFH KHUBLKHEBS WWHRY AMRKBLV) DWHR@Q@RW GHYHORSHG IXUWKHU W K®»@ahékvdather during and following application, etc.) Herbicide resistance management programmeXDYH WR FRQVLGH
ZLWK LQWHU URZ FXOWLYDWLRQ -UVW SDLU RI WUXH OHDYHV VWDJH FDQ EH Ha8HFWLYH O\ NRQaERISEEE of the herbicide label were controlled  WKH XVH RI DOO FXOWXUDO PHFKDQLFDO DQG
DSSURSULDWHO\ VHOHFWHG KHUELFLGHY DQG WKHLU WLRHHBFWRYMWONPHU EOH IRU H2BHFWLYH ZHHG FRQWURO LQ HDFK VL
BHUHQQLDO EURD G O H@rsium-akéhseSoneheiK DVIHQFH DSSOLFDWLRQ » 7KH -HOG KDV KLVWRU\ RI FRQWLQXRXNRQAUR ZRIQW KSHU YPWHFKIWUELFLGH
arvensis D Q@nvolvulus arvensis QHHG WR EH FRQWUROOHG LQ or herbicides with the same mode of action?

SUHYLRXV FURSV H J FRUQ RU VWXE E O HX. strumarium dominates, SURGXFWV EDVHG RQ LPD]DPR]
LPD]DPR[ EHQWD]RQ PD\ EH KHOSIXO




»

»

»

»

»

»

»

Practice crop rotations to keep any weed species from domi-
nating. Rotations should include row crops, small grains and
perennial forage crops.

Where applicable, use tillage as a component of the weed
management programme.

Utilise cultural practices, reduce row spacing and maximise
crop competitiveness.

6FRXW -HOGYV DQG PRQLWRU IRU UHVL
Keep accurate records.

8VH KHUELFLGH PL[WXUHVY DQG URWD
modes of action.

Apply all herbicides at the right time and at the recommended

rates. SR\D EHDQV LQIHVWHG E\ D ELRW\SH RI $PDUDQWKXV UK ,QKLELWRUV RI SKRWRV\

ant to ALS inhibitors near Novi Sad, Serbia

Table 3: Herbicides classification according to the Herbicide Resistance Action Committee (HRAC)

JOXD]LIRS 3 EXW\O
JHQR[DSURS 3 HWK\O
+DOR[\IRS 3 PHWK\O
$U\OR[\SKHQR[\ SURSLRQDWHYV
3URSDTXL]DIRS
4XL]DORIRS S HWK\O

4XL]IDORIRS S WHIXU\O

,QKLELWLRQ RI DFHW\O &R$ FDUER[\ODVH
$&&DVH

&OHWKRGLP
&\FORKH[DQGLRQHV &\FOR[\GLP

7THSUDOR[\GLP QRW DSSURYHG LQ (8

,PLGD]J]ROLQRQHV
,QKLELWLRQ RI DFHWRODFWDWH V\QWKDVH

$/6 7KLIHQVXOIXURQ PHWK\O
6XOIRQ\OXUHDV
2[DVXOIXURQ

,PD]DPR]
%

,QKLELWLRQ RI SKRWRV\QW}E

OHWULEX]LQ
SKRWRV\VWHP ,,

,QKLELWLRQ RI SKRWRV\QWKHVLV
S8UHDV

/ILQXUR RW DSSURYHG L 8
SKRWRV\VWHP ,, Q Qe Q Q(

,QKLELWLRQ RI SKRWRV\QO\/N
0

KH
H RWKLDGLD]LQRQH
SKRWRV\VWHP ,, Q] JLQRQ

%HQWD]RQ
' QKLELWLRQ RI SURWRSRUSK

(")RJH
QVOSKWKDOLPLGHYV
R[LGDVH 332

~—

JOXPLR[D]LQ

%OHDFKLQJ

,QKLELWLRQVR D WH%RLG
ELRVI\QWKHVLYV

| FDUR
,VR[D]JROLGLQRQHYV &ORPD]RQH

OLFURWXEXOH DVVHPEO\ LQKLELWLRQ 'LQLWURDQLOLQHV

'‘LPHWKHQDPLG 3

L QKLELWLRQ RI FHOO GLY BFORY REFAER RL RHVMRPHWRODFKORU

VIQWKHVLV RI YHU\ ORQJ FKDLQ IDWW\ DFLGY 3HWKR[DPLGH

2[\DFHWDPLGHYV JOXIHQDFHW

SHQGLPHWKDMWR ® KHUELFLGH VRLO RU IROLDU DSSOLFDWLRQ

Table 4: Herbicide injury symptoms on soya beans

,QMXU\ VIPSWRPV LQFOXGH GHOD\HG HPHUJHQFH VZROOHQ
VWXEE\ ODWHUDO URRWY DQG VWXQWHG SODQWV $IWHU S|
FRRO DQG ZHW FRQGLWLRQV FDOOXV WLVVXH PD\ DSSHDU
VSODVK IROORZHG E\ VWHP EUHDNDJH DQG ORGJLQJ

'LQLWURDQLOLQHV
HJ SHQGLPHWKDOLQ

\ VIPSWRPV SULPDULO\ LQFOXGH LQKLELWHG SODQW

RDFDKF(’)LRGUYHLQ JURZWK LQKLELWLRQ LQ WKH OHD®HW)
FRRO DQG ZHW FRQGLWLRQV DQG ZKHQ KLJK UDWH)

&KORURDFHWDPLGHYV Sxh
HJ GLPHWKHQDPLG 3 V PHWRO
XQGHU

,%M\)/(H\) VIPSWRPV LQFOXGH FKORURVLYVY DQG QHFURVLYVY DW
V R

i F OGHU OHDYHV 6KDOORZ SODQWLQJ DQG K
SKRWRV\VWHP ,, HJ PHWU

8 -UVW QRWLFHG RQ QHZO\ GHYHORSHG WLVVXH R
30DQW JURZWK UHJXODWRUV H J GLED

. FORS\UDOLG VWXQWLQJ D LQKLELWLRQ RI URRWV LPSURSHU URRW Gl
OHDYHV VWUDSSLQJ RI YHLQV WZLVWLQJ RI VWHPV DQG S|

FDXVHG E\ WDQN FRQWDPLQDWLRQ DQG GULIW

,QMXU\ VIPSWRPV LQFOXGH VWXQWHG SODQW JURZWK OHD
$/6 LQKLELWRUYV PDUJLQV SXUSOH WR GDUN UHG YHLQV RQ WKH XQGHUVLGH
LPLGD]ROLQRQHY DQG VXRIRQRGMRPNVIROORZLQJ IROLDU DSSOLFDWLRQV 0D\ EH FD
HJ LPD]DPR[ WKLIHQVXOFPDWR@R®O®HWEQN FRQWDPLQDWLRQ DQG GULIW (QYLURQPHQV

SRWHQWLDO IRU LQMXU\ FDXVHG E\ LPD]DPR[ DQG WKLIHQV

3LJPHQW H J FORPD]RQH PKWRWUDMPBSEWRPYV DUH EOHDFKLQJ DQG ZKLWHQLQJ RI SODQWYV
WHPERWULRQH ,QMXU\ UHVXOWYV IURP VSUD\ GULIW RU FDUU\RYHU V\PSWRPV

. . Soyabean herbicide injury

6RPH KHUELFLGHV PD\ GDPDJH WKH FUR $ RZ&® BFMHURQDE QWHZHHOQ WKH LQMXU\ VIPSWRP\
URQPHQWDO FRQGLWLRQV UHGXFH WKH 89DD\W &VWIEQ IOV WP B\K LHGV K\QMXQE LQ WKH IRL
LQMXU\ $0ZD\V DYRLG KHUELFLGH DSSOARFPWH®R @ \WRKBH FSRO\WKDWQIMXU\ LQ GL2HUHQV
XQGHU VWUHVV RU SUHGLVSRVHG WR LQRXZHHGBO\ DOO KHUELFLGHV

ZLWK D IXOO\ RSHUDWLRQDO DQG SURSHUO\ FDOLEUDWHG VSUD\HU DW WKH
UHFRPPHQGHG UDWHV XQGHU WKH PRVW IDYRXUDEOH ZHDWKHU FRQ

GLWLRQV DQG DW WKH FRUUHFW JURZWK VWDJHV RI WKH VR\D EHDQV DQG

ZHHGV DQG XVH D PDUNLQJ VIVWHP WR DYRLG RYHUODSV LQ VSUD\LQJ

+HUELFLGH LQMXU\ LQ WKH -HOG RIWHQ GLVSOD\ D SDWWHUQ LW LV RIWHQ

LQ VWULSHV RFFXUV DW -HOG HQGV RU IROORZV WKH PRYHPHQW RI

ZDWHU DQG RWKHU VRLO UHODWHG FRQGLWLRQV +HUELFLGHV DUH VRPH

WLPHV EODPHG IRU VR\D EHDQ LQMXU\ FDXVHG E\ RWKHU IDFWRUYV

ZKLFK SURGXFH VLPLODU V\PSWRPV 7KH VIPSWRPV RI LQMXU\ PD\

YDU\ GHSHQGLQJ RQ WKH PRGH RI H[SRVXUH Rl WKH VR\D EHDQV

,Q FDVH RI KHUELFLGH

LQMXU\ LQ VR\D EHDQV LW LV YHU\ LPSRUWDQW WR SD\ DWWHQWLRQ WR

DQG GRFXPHQW WKH -UVW GDWH ZKHQ SK\WRWR[LFLW\ RFFXUUHG WKH

SODQW SDUWYV LQMXUHG DQG WKH VHYHULW\ Rl WKH LQMXU\ WKH VSHHG

DQG GHJUHH RI SODQW UHFRYHU\ KHUELFLGH GULIW DFURVV WKH -HOG

RYHUODSSHG DSSOLFDWLRQ DW WKH HQG RI RU DFURVV WKH -HOG WKH




Injury caused by pigment inhibitor (clomazone applied post-emergence; left) and Typical symptoms of injury caused by plant growth
regulators (drift of 2,4-D; right)

Necrosis on old leaves caused by terbuthylazine (left) and Symptoms of necrosis caused by metribuzin on old soya bean leaves (right)

4. INTEGRATED DISEA

4.1. Introduction

'LVHDVHV FDQ VLJQL-FDQWO\ D2HFW V R \Maddpin@inalpHaBedinaD @ S HE HID\G R | Maparthd/H Q X V
VWDELOLW\ DQG LQ WLPHV RI HSLSK\W RPHOMBpssOW B WHIOHN W RMMH\FRPORQ DQG PRVW GDPCLC
HYHQ TXHVWLRQ WKH SUR-WDELOLW)\ RID/FRQ VEBEIRI@cay U BBIGLIW PRIDOIDY WKHUH DUH VH®
KXQGUHG SK\WRSDWKRJHQLF PLFURRUJDHYL WK\D W. BU HF CERWADHOQ WIHD@WY YHU\ GHVWUXFW I
Rl YDULRXV SDWKRORJLFDO FKDQJHV LQX\QRS\BWEHHD/QN/G K/IRY HD B HHQVR\D EHDQV LQ WKLV
GHVFULEHG ZRUOGZLGH 7KH PRVW QXP HRRXHWKG G HPRWY \FI4b BRrQsith@ankerG (Diaporthe
RQHVY DUH SDWKRJHQLF IXQJL IROORZH @ghdséolgrDrir W BHEridiond)i<) €y heldriXri'sH YPhakopsora

pachyrhizi D Gt@n and root rot  (Phytophthora sojag.
6HYHUDO VR\D EHDQ GLVHDVHVY JHQHUDOO\ RFFXU PRUH LQWHQVLYHO\ LQ
FHUWDLQ DJURHFRORJLFDO UHJLRQV ZKIKAKN RPOYREMDY DKRZWLWKHUWGDORWUREXWLRQ RI W
FXUULQJ RU VSRUDGLF ,Q WKH 'DQXEH WHJIH PR VIWKHFRR\RW LLFDSROMWMPGWUWD QW VR\D E!
IROLDU VR\D EHD Qovway MildéwV {P&tomospidra 'DQXEH UHJLRQ $ VHSDUDWH VHFWLRQ OLVWYV
manshurica D Qdsterial blight (Pseudomonas syringaeS Y IRUHFLHQW VR\D EHDQ GLVHDVH PDQDJHPHQ!'
glycinea WKH PDLQ VW H Rvhie .ivodl® ($tMrabriaH
sclerotiorum D Gt@&n canker (Diaporthe phaseolorum Y D U
caulivora DQG WKH PRVW FRPP RfartbRIFOW GLVHDVH LV

4.2.Soya bean disease management and control

6R IDU 6R\D EHDQ GLVHDVHV FDQ VWLOO&PR $ DQWIHGL B Q A V¥ D@WLLPRERAKE®D QW PDQDJIHP
E\ FXOWLYDWLRQ SUDFWLFHV VXFK DV XD LRQKOWHWALX/GHD @ WFRX \OIHY 0 MXQWM SR1 VR\D EHD
WLEOH FXOWLYDUV FURS URWDWLRQ KHRCAVR\SDWQH IERBYW\QWGHWE H 7\KRIMH XQGHU X QI
SUDFWLFHV UHGXFHV JURZLQJ FRVWYV D@06 DQUW LR UWRHR EHDRYPRIQ WKH VDPH -HOG LV
WDOO\ IULHQGO\ ,I WKLV LQGLUHFW PHDN\GX X8 W DW K KR QLRAXDKE FRPEOHWHO\ ORVHV
FLGHV KDYH QRW WR EH XVHG WR PDQDJSUBGBCGCLRIWWRSG W RRD FRDI) EHDQV DUH VPDOG
GLVHDVHV ZKLFK UHGXFHV JURZLQJ FRVWXVDDWBHHWVHQYLURQPHQWDO
O\ IULHQGO\

ORVW SDUDVLWHV DUH VHHG ERUQH ZKLFK LV
'"HYHORSLQJ DQG JURZLQJ UHVLVWDQW RKLOK V'K V& V' Wh S\M HEEO/HDRXO PRYDUVHUHG RQH R
LV WKH PRVW HFLHQW DQG HQYLURQPHQ@WBPRKWQ WRS/WD PWEREWDEORUIANWU WR ORZHU SU
HDVH PDQDJHPHQW SUDFWLFH IRU DOO FX\OMVIWKIHW H GRZ S HPIWHV VDYAGX XQFHUWL-HG VHI
VR\D EHDQV 7KLV SUDFWLFH FRPSOHW H®WHERDXWU &Y PKRPHIGLVWADYMAO\ LQFUHDVHV LQ
DQG SDUWLDOO\ FRQWUROV RWKHUV 7KN NYZRUBPWYV W Z LI EWDOHDIBHI® GFIURSY DUH VWULF
GLVHDVHV FDQ WKHUHIRUH EH PDQDJHG ERHWKHGHI RD\G L VRDQAHRLGXULQJ WKH JURZLQJ
GHZ FDQ EH FRPSOHWHO\ FRQWUROOHG B\QIUR¥YIHE IRR O BRIWDLWER D QMY DIWHU KDUYHVW
FXOWLYDUV DQG EDFWHULDO EOLJKW E\ BDRZIREY LODMWH/ RB @& X R UQIRPSOW MWMDAAVK HD O W K\
ZKLFK DUH VLJQL-FDQWO\ OHVV VXVFHSWLEOH WKDQ HDUO\ PDWXULQJ
RQHV :KLWH PRXOG DQG VWHP FDQNHU DIWHSRW HQW/LHIZ/QAWNY KD @ EWWDQDJHG E\ DSSO
GDPDJLQJ VR\D EHDQ GLVHDVHV DQG DOSUPRKRAHWNL DY @\HDYOD LAKMERAFXUUHQFH RI ZKL
FXOWLYDUV DUH PRUH RU OHVV VXVFHSWIEONHUW DY 3D0® INQRZ\QEWKIDWRLGHG E\ HDUO
VKRUW VHDVRQ JHQRW\SHV PRVW RIWHQ OWRHG WK®E H HIUBF V8 OP@WDRQE IDYRXUV VHYH
FRQVHTXHQWO\ VKRXOG EH JURZQ LQ W K$SIOMRMW. G R REOU/RIPY. VCHIGH DUHFARPPHQGHG IRU HDF




DV WR SURPRWH IDVW DQG XQLIRUP HPHRRKQGEH ZXQE KD WKIUG WHNH GQURWULJIJDWHG ~HOGV WKXV F A SEioiciilio)llel g (Zsileolaplolar= s ilale L= (6 |V el == )
GXH WR SURORQIHG SHULRGV RI VHHG GRGPDQWD I & RO WSO QSHQVLYH FXOWXUDO SUDFWLFH_0DQDJIHPHQW

VWDQG FDXVHV WKH VR\D EHDQ SODQW VRW R KELWFHR PR XZGIG N QFRIEX SHR QWKH VHOHFWLRQ Rl FXOWL
WR ORGJILQJ ZKLFK IDYRXUV LQIHFWLRQWRXWEGHIN DQE GUKH DWEXFWLRQ RI WKH SODQW VWD
VSUHDGLQJ (DUO\ PDWXULQJ FXOWLY DUVQEUH DMV B LAXFKUP ® G DWRRIQUW WHR XJK WKH SODQW FD
D KLJKHU SODQW GHQVLW\ ZKLOH ODWHVRDW XMXLQ D R MAR DSUWH PRUWMHU 2QH RI WKH UDUH VR\D
UREXVW DQG UHTXLUH D UHGXFHG SODQMREWQHAHFW L Y H DI DADIGRQ G XEXHWULIDWLRQ LV FKDUFR
PRVW GLVHDVHV WR RFFXU LQ D PRUH VHYHUH IRUP HVSHFLDOO\ ZKLWH

4.3. Downy mildew (Peronospora manshurica)

Bacterial blight: early symptoms (left) and necrotic leaf spots (right)

%DFWHULDO EOLJKW LV WKH PRVW ZLGHWRWPNDISUB QG PIREOH GRIP VKH ORZHU DQG PLGGC
EDFWHULDO GLVHDVH RI VR\D EHDQ SODIDWRXQDERH ERQGGW [RIGVF WHGE\ PD\ FRYHU WK
VHHGV VKRZ VLJQL-FDQWO\ ORZHU YLJREW BQBW L\WEHOW\W 5 WRFG/ DR HIU DV VPDOO D
WKH VRLO UHVXOWLQJ LQ VSDUVH FURS\O LGB W XEHEZ Q ALIQ MR RYIH FAD WG I IRIDK WKH VSR
EDFWHULDO EOLJKW ZLOW DQG GHIROLDRIM H®H WRJILS D WR IRWRSYDRQIEU UHIXODU SD\
GHFUHDVHG DVVLPLODWLRQ DUHD \LHOG LORNR M VEBEBIQ N\HDRIG FGYURBY RXW OHDYLQJ W
KROHV DQG UDJJHG DW WKH HGJHV
6\PSWRPV RI EDFWHULDO EOLJKW DUH IRXQG RQ WKH VHHG DQG DOO
Symptoms of downy mildew: on the leaves (left); on the underside of the leaf (centre) and on the seed (right) DHULDO SODQW VXUIDFHVY OHDYHV VWHMRUVQYG-BRBNUEXMNODMRHIPEMWQFRROWLYDUV DUF
PRQ DQG PRVW SURPLQHQW RQ WKH OH DEDHAW HQ LHFOW B G LV KW G\CLIGFH WKH KLJKO\ YLUXO
'RZQ\ PLOGHZ LV WKH PRVW ZLGHVSUHDG\VRMWPERDQOG LMHB¥WHG SODQWY FRPSOHWHO\ ORVH \LKHDO/GIVV\EX WWHGHIURZWK DQG GLH R? ZKHR VDKEHD\®@'S VE R B0 WAHOGHK (DUO\ PDWXULQJ VR\I
s{LW LV UHJXODUO\ IRXQG LQ DOO VR\D EHDBHQWEZLA LV KRR QW XQ WOKHEHORZ 6R\D EHDQ JHDRWYSHHVWDWLYH FRQH ,Q ODWHU GHY DURISPYOVHD® VECDH AWR W K HVVERS HD V H
ZRUOG ,W LV SDUWLFXODUO\ VHYHUH ZKH® ZVE H UG R 2DQUFWISIALEQ OAMD UMD JH IURP YHU\ VXVFHSWLEOH WR
Ra ZLWK UDLQ IROORZHG E\ D SURORQJHIX GO\ VBWIO\ON D&MW FREEGXMHVLVWDQFH VRXUFHV SURYL
LOQWHQVLYHO\ VSUHDGV ZKHQ WKH JURZEQHBSWURRGRY WHW LVWDXQHMQ WXOWLYDUV 4.5, Whlte mould (Sclerotlnla sclerotiorum)
UDLQIDOOV KHDY\ PRUQLQJ GHZ KLJK UHODWLYH KXPLGLW\ DQG PRG
HUDWH WHPSHUDWXUHV RI s {<&

'RZQ\ PLOGHZ LV PRVW RIWHQ REVHUYHG RQ VR\D EHDQ OHDYHYV

DQG VHHGY DQG FDQ FDXVH VA\VWHPLF SODQW LQIHFWLRQV ZKHQ WKH
SODQWYV JURZ IURP LQIHFWHG VHHG 7KH HDUO\ V\PSWRPV DUH

SUHVHQW LQ WKH VWDJH RI WZR WR WKUHH WUXH OHDYHV DSSHDULQJ DV
VPDOO SDOH \HOORZ VSRWV RQ WKH XSSHU OHDI VXUIDFHV 8QGHU ZHW
FRQGLWLRQV WKH VSRWV HQODUJH DQG VSUHDG RYHU ODUJHU OHDI DUHDV
,QIHFWHG WLVVXH EHFRPHVY QHFURWLF LQ WLPH WXUQV GDUNHU DQG
FXUOHG DW WKH HGJHV ZLOWYV DQG IDOOV R2 7KH VIPSWRPV DUH DOVR
YLVLEOH RQ WKH XQGHUVLGH RI WKH OHDYHV ZKHUH WKH VSRWYV KDYH

D IX]]\ FUXVW 7KLV FRDWLQJ LV -UVW OLJKW EURZQ LQ DSSHDUDQFH

DQG EHFRPHV SXUSOH LQ WLPH ZKLFK LV KLJKO\ VSHFL-F IRU GRZQ\
PLOGHZ DQG GLDJQRVWLF IRU WKLV GLVHDVH 7KH SRGV PD\ DOVR
EHFRPH LQIHFWHG EXW WKH VI\PSWRPV DUH RQO\ SUHVHQW LQ WKH
LOQOWHULRU RI WKH SRG DQG RQ WKH VHHG 7KH VHHG FRDW LV SDUWLDOO\

RU FRPSOHWHO\ FRYHUHG LQ IXQJDO RUJDQV PRVW RIWHQ DURXQG WKLWH PRXOG VHYHUH RFFXUUHQFH RI ZKLWH PRXOG LQ WKH -HOG OHIW DQG V\PSW
WKH KLOXP ,QIHFWHG VHHG LV XVXDOO\ VPDOOHU WKDQ KHDOWK\ VHHG
ZLWK PXFK ORZHU YLJRXU DQG YLDELOLW\ KLWH PRXOG LV SRWHQWLDOO\ WKH PRWKIEDQRAURXENBAREHDKH GDPDJHV DUH HVSH

GLVHDVH ,W FDQ FDXVH SODQW ZLOWL QW KOH) S OLRYWWAWL QU H Q WK AWHG GQHWKIH ®RZHULQ




VWDJHV LQ WKLV FDVH WKH SHUFHQW DWH NLHOIEL GW RZWHBIVIR UP DB PR WWKH SRGV ZKHQ GLVHDVHFRWSGEAMWHWKHDG ORVV (DUO\ PDWXULQJ FXOWLYDUV DYRLG WKH SDWKR
LGHQWLFDO WR WKH SHUFHQWDJH Rl GLUHPDHG $RDQW 6 XHKW RDIHEWHG JUDLQ -00LQJ 7KH SRGNG DWIMDFR BH)G VKRZ PXFK PLOGHU VIPSWRPV RI WKH LQIHFWLRQ
UHJLRQ UDUHO\ ZLWQHVVHV VHYHUH RFFRXUHFQFMVLRIHKWWE PREOEHFRPH ZHW DQG VRIW ZLWK ZKLWH P\FHOLD
H[FHSW IRU VSRUDGLF ORFDO RXWEUHDNVURZLQJ RXW 7KHLU VHHGV DUH ®DWWHQHG DQG ZLWK ONOH

VHHG FRDW 6RPHWLPHV WK HtletbfaW FFIRP SOHWHO\ DQG [l Slareiieiorzt ol (/= logorolalolaplipt=l alneisi=lollIgFe))
,QLWLDO VI\PSWRPV RI WKH GLVHDVH DU HQUXBDG\RY IWHIEG@W GXULQJ ®RZ
HULQJ DQG SRG IRUPDWLRQ L H ZKHQ WKH SODQW FDQRS\ FORVHV &KDUFRDO URW LV D ZLGHO\ GLVWULEXWHGKVWWP EH D QW WH D VHWK KDRD EQ GUHFRQGLW
7KH WRS OHDYHV ~UVW ORVH WXUJRU ZQRMW @G H WP GO APBRMKNHDQVEWRU WKH RQVHW DQG VRFFXGLIQY ROO JURZWK VWDJHV DQG FDXWR REFNKU H QLG GG VOIROWAH WSWIHDIGLQJ 6R\D EHE
~UVW WKH\ DUH JUH\ WR JUHHQ LQ FRORRUD EBIWE W EHWRPRRXOED UKHWH PRXOG RFFXUV PRUH VBIYHD@G\KIRW VXPPHUV s FURSV PD\ ¥KVIFQISWWEEH MRVKQIHFWLRQ LI SUHYLRXVO\ \
EURZQ :LOWHG OHDYHV UHPDLQ DWWDFRNGFRAE V. QVKE WM ® GO DREVHEMR\D EHDQ FURS 7KHUH BUH\QRONQRRQV GXH WR UHGXFHG SRG R\@KGHWHWEG UQWAERHLY RROVR FKDUFRDO URW LQI
WKXV HDVLO\ LGHQWL-DEOH 'XH WR LQWHUVENB\YB @ XRWH B HNE JGXQRWISHY DQG WKH VLWXDWLRKQHL B LWHDL\DHE SOD QW V HDUO\ SODQWLQJ GDWHV DQG HDUO\ PDWXULC
HQWV VXSSO\ IURP WKH URRW WKH SODRW R KW U HK IDWQIE RIFRYO € RPGDGW KRVWY RYHU  {SODQW VSHFLHV DUH PRUH VXVFHSWLEOH WKDQ ODWH PDWXUL
O\ :KLWH ®X2\ FRWWRQ OLNH P\FHOLXP 3BREY HUK WRXIHEHWXHHURMNM BWLRQV UHJDUGLQJ VXVFHSAKEUPRNO URWHBVXDOO\ LQIHFWV WKH
SODQW SDUWV 6\PSWRPV RQ WKH SRGV /DG \PHOHGM GQIHRX CWENQGBY DUH PRUH VXVFHSWLEOH WKBOWRPMOKP® DSSHDU RQ VHHGOLQJV
LQJ RQ WKH GHYHORSPHQWDO VWDJH ZKWRUNRH RQ HWF VSIOR® VWCRUMHEHDVRQ FXOWLYDUV DUH QRWQSW\WH ROIRWKBOQV KRW DQG GU\ W
'LWK HDUO\ LQIHFWLRQV WKH SRGV GU\URFVER WIQHW BOW BV R UG WKH SDWKRJIJHQ DWWDFN I WKHUH LV D ZHW DQG FKLOO\ SHULRG
JUDLQ -0O0LQJ SKDVH DQG VXFK SODQWYV KDYH QR \LHOG ZKDWVRHYHU I WKH VHHGOLQJV ZLOO VXUYLYH DQG FR
ODWHQWO\ LQIHFWHG 6\PSWRPV ZLOO
SURORQJHG GU\ SHULRG FRPHV ZLWK K
4.6. Stem canker (Diaporthe phaseolorumY D¢ulivora) LQJ ~UVW RQ WKH URRW DV OLJKW EURZ
WKURXJKRXW WKH ZKROH URRW V\VWHP
RQ WKH ORZHU VWHP ODWHUDO EUDQF
FRQGLWLRQV RQ WKH ZKROH soDQw 2 ¥
WKH HSLGHUPLV EUHDNV HDVLO\ DQG YK
LV GLDJQRVWLF IRU WKLV GLVHDVH

Charcoal rot symptoms on the stem

4.8. Seed decay(Diaporthe/PhomopsisV S)S

7KH FDXVDO DJHQWYV Riapdithe/BhodepsidV HIJ

IXQJL 7KH GLVHDVH XVXDOO\ RFFXUV L

; _ PLG FOLPDWH ZKHQ WKH VR\D EHDQ FU

N gl RN Byl TPY KDV UHGXFHG VHHG TXDOLW\ SDUDPHW

Stem canker: symptoms on the stem (left) and prematurely wilted plants (right) DQG VRZLQJ VXFK VHHGV IDLOV WR SUR
6\PSWRPVY DUH FKDUDFWHULVWLF DQG

6R\D EHDQ VWHP FDQNHU LV RQH RI WKHWXIH HBRRMV LX/L AXWWIKMHGCI WHKBIWGHWWDVHG SODQW JUDGXD®BHBYVODMIMHDEHEIRUPHG VKULYHOOHG R

HFRQRPLF H2HFWV W FDXVHV SODQW ZIGAKNULIZ®B DURG DLHDNIHYI O VWHKBHUIOQ IHFWHG SODQWYV VKRZ UWLWHWWGHDQBOFUDFNHG DQG LV SDU

DV SRG VHW FRQVHTXHQWO\ VHHGYVY DUHKQWKRVLYRWOBRPHG RUDDUHDGXDO ORVV RI WXUJRU ZHW KO HFEDOWWKKH@WH PRXOG 6XFK VHH

VPDOO DQG VKULYHOOHG GXH WR SUHP DAL XWKHH D EDIXCW IDRQQIG R3 LW K I X\W QIHPIDLQ DWWDFKHG WR WR GOBRGOPQN.@PRVW RIWHQ VKRZ VLJ

SHULRG ,I WKH LQIHFWLRQ VWDUWYV HDWGQVH® WHGCH S\GHDOMRY HO K HOX\PGHQWL-DEOH LQ WKH -HOG

WRPV ZLOO EH VHYHUH DQG \LHOG ORVVHV JUHDW /DWHU LQIHFWLRQ 7KH VR\D EHDQ LV PRVW VXVFHSWLEOH

QDWXUDOO\ VKRZV PLOGHU V\PSWRPV DTXAH PPRAD EBRDIQULMREBW VXVFHSWLEOH IURP IXO0O ®RZHVWHWRWH DMQWKH WLPH RI WHFKQRORJL

ORVVHYV -00LQJ SHULRG 7KHUHIRUH LI WKHUH LV KHDY\ UDLQIZEDWIQHWKEXULQULRERS PDWXUDWLRQ |DSe&Mecdy (#iH GHYHORSPHQW RI

VHYHUH RFFXUUHQFHY RI VWHP FDQNHU FDQ EH H[SHFWMIGLVQGVYRHD VH

,QLWLDO VWHP FDQNHU V\PSWRPV DUH YENDROAHURSWHU WKH VR\D EHDQ

UHDFKHV WKH UHSURGXFWLYH JURZWK VWDJH 7KH PRVW VHYHUH

VIPSWRPV RFFXU LQ SRG VHW DQG JUDLQ@KHIMHLQUH2QR RRPPRUHALDO VR\D EHDQ FXOWLYDUV IXO0O\ UHVLVWDQW WR

QRGHV RI WKH VWHP DW WKH VRLO VXUIVPHF KERONBUJIEWE®\ WKIQWH Q@ WHYDVW GL2®HUHQFHYV UHJDUGLQJ VXVFHS

VLRQV HOOLSWLF RU LUUHJXODU LQ VKDWIHLOLWLOHYWEW OMHWHRRDWHKORQJIDAXBWLYDUV DUH KLJKO\ VXVFHSWLEOH EH

DQG VSUHDG WR DGMDFHQW LQWHUQRGHYD XV HDIFW LWQK H LOQHIPEW KRR KGVWR WKH\ DUH LQ WKH HDUO\ GHYHORSPHQ

{FP DQG WKHQ WDNH RYHU WKH VWHP WK®G6 VWBPHW L {YD/X®\ EQFRPWVYRQ FDXVHV SUHPDWXUH SODQW PRUWDOLW\ DQG
QHFURWLF DQG JLUGOHG VR WKDW ZDWHU DQG QXWULHQW VXSSO\ IURP




INTEGRTED PE ~ Biology WRPV RQ WKH -HOG DUH UDQGRPO\ GLVWULEX!

(XURSHDQ KDPVWHUV VSHQG WKH ZLQWH.Q FFRQWEN VL Q WRKIDIGU EHWWR ZL WK GDPDJHG SC
LQ KLEHUQDWLRQ 'HSHQGLQJ RQ WKH WS$I®BEWNW XKH W LKH FRH DQOWRRIHG DUHD FDQ EH
FDQ EH VWRSSHG DQG IHHGLQJ UHVXPHGHVWK ¥BBGROROBIGWFMRRG BRUH WKDQ  {P D:
LQJ VXPPHU DQG DXWXPQ ,Q VSULQJ D RW IWEUWDINY XWX S B U URIG XPIHG XVXDOO\ HYHU\
LQ $SULO ZKHQ WHPSHUDWXUHV DUH KLXSHWRVKBQ {{HDBRQ ZXWHEFIHWDNYV DUH IDYRXUH(
VLYH GD\V (XURSHDQ KDPVWHUV EUHHGDXMEHQWRZKWQRHVRRIHPROG ZLQWHUV ZLWK |
WR {ZHHNV DIWHU FRSXODWLRQ WR PRQQUGHWUHH G RWQDY¥RRVDNEOH
SRSXODWLRQV KDYH GHFOLQHG VWHHSO\ DFURVY (XURSH DQG HYHQ LQ
&HQWUDO DQG (DVWHUQ (XURSH ZKHUHCKidKisu@XPEHUV UHPDLQ

$SSUR[LPDWHO\ {DQLPDO VSHFLHV FD@® EQ@QWDRIHV\RRDDEHDIOQSYOBRQWY FDQ EH FRQVLGHUHG WR EVWRPHQFRFXODWIORQV DUH RQ WKH YHUJH7RKHFKOURSSDVKY KDPVWHU LV SURWHFWHG XQGH
ZKLFK EHORQJ WR WKH FODVV RI LQVIBHWV HIML QJWRKRVGIOHPDL FFO BBWXVHG E\ SHVWV '"LUHFWLYH ((& LW LV OLVWHG LQ $QQHI{,¥9

HV 2QO0\ RI WKHVH VSHFLHVY FDQ EH FRQVLGHUHG HFRQRPLFDOO\ Damage WKLY UHDVRQ (8 OHPEHU 6WDWHY DUH REOLJ}
LPSRUWDQW IRU VR\D EHDQ SURGXFWLRQ PHMWWHRQ VRWHROLWKBMRWOROEBRALQJ PHDVXUHYV VKRXOG ®HHRRQRISEGBQHICDPVWHU FDQ GDPDJH VRWR EHHD/XW I XWNMN $ WRWHHFWLRQ DQG DYRLG GHC
HPSKDVLVHG WKDW WKH JUHDW PDMRULW\ RI WKHVH SHVWYV DUH SRO\SKD ZKROH YHIJHWDWLRQ SHULRG ORVW GDPBEDRRN RPPHVHEGLBRBQRYIMUHHRGO\ DOORZHG LQ VR
JRXV DQG ROLIJRSKDJRXV L {H RQO\ D \WPHahOsHQUdbE bcbutedl regkaHyRanD &y stematically for the JHQFH ZKHQ WKH \RXQJ SODQWV DUH HIVWLDQ K DPBURGELOYG WKBW QR VDWLVIDFWRU\
DVVRFLDWHG ZLWK WKH VR\D EHDQ RQO\ presence of pests. EHIRUH KDUYHVW ZKHQ WKH KDPVWHU IHHEM RODWIRE GHRHEFVOBW®HDG WR D GHFOLQH

» Control measures should only be taken where a pest popula-
$OWKRXJIK SHVWV DUH QRW D OLPLWLQJ IDWFWRRUDISEVRDIFIEHWD @ SURGWFWKUHDWHQLQJ pHFRQRPLFqg WKUHVKROG

WLRQ ,QWHJUDWHG 3HVW ODQDJHPHQW ,3DKI GRWWIY RIJDISODIEQN DRHVWLFELGH WR D ~HOG ZLVishZ 2 @elplaglernell= (Voo if s =102 )

LQ SODQW SURWHFWLRQ *RRG DJURWHFK@WHPWLSWDFMLE R WHEE HHPODWIOAH G
FURS URWDWLRQ VRZLQJ WLPH DQG TXDOKW® FKHHPLEOOVEPRQWQROARXQKHGHG DSSO\ WKH ORDesWWioH2HFWLYH Damage
LQJ LQWHU URZ FXOWLYDWLRQ ZHHG P D Gbolikt BHN® Wspdctivel hesizieluRig dy@ptent that is 7KH FRPPRQ YROH LV D VPDOO URGHQW ZKWHK PPPR|® YVRPQHH VURBRWMBKDJIJRXV SHVW ZK

KDUYHVW DUH RI VSHFLDO LPSRUWDQFH p@peBaalibtaék UHIJDUG WR D {FP ,W OLYHV LQ QHVWV XS WR KDOI DVRWWHEHDIQY \&KH LQRWEE 2XRXDHO THIHWDWLRQ
ODUJH QXPEHU RI SODQWY SHU KHFWDUH WKH VR\D EHDQ LV OHVV MHRS LQ FRXSOHV RI WKH QHVWVY VPDOO ZLQGLQJ WUHQFKHV FD

DUGLVHG WKDQ URZ FURSV VXFK DV VXJDU EHHW PDL]JH DQG VXQ®RZ VXUIDFH 7KH VSHFLHV FDQ GDPDJH JHUPLQDW
HU $00 PHDVXUHV WKDW HQFRXUDJH WKH IDVW DQG KHDOWK\ GHYHORS Biology DQG ODWHU LQ WKH YHIJHWDWLRQ VHDVRQ \R

7KH VSHFLHV LV DFWLYH DOO \HDU URXQGO 5B 8 HR @XFGV VRVH ¥ W DIKA\O HQSURBRERKWR KDUY HV
,W XVXDOO\ IHHGV RQ ODWHUDO EUDQFKHV FX
SLHFHV DQG WDNLQJ WKHP WR LWV QHVW ,Q V
VR\D EHDQ SODQWYV DUH PLVVLQJ DQG SODQW
DURXQG DQG LQ WKH QHVW

5.2. Small mammals (rodents and hare)

5.2.1. European hamster (Cricetus cricetus)

Control measures
,W LV DGYLVDEOH WR WDNH FRQWURO PHDVXU
YROH EHIRUH RXWEUHDNV RFFXU &RPELQLQJ I
FKDQLFDO DQG FKHPLFDO PHDVXUHV LV DGYLV
SORXJKLQJ FDQ HOLPLQDWH XS WR RI WKH |
XODWLRQ $QRWKHU FRQWURO WRRO DUH UHV)
UDSWRUV ZKLFK QDWXUDOO\ KXQW URGHQWYV (
&KHPLFDO FRQWURO VKRXOG EH FRQVLGHUHG
{DFWLYH KROHV SHU KHFWDUH DUH IRXQG 7
DUH WKUHVKROGV IRU FKHPLFDO FRQWURO 7
E\ YROHVY DUH WR EH UHJDUGHG DV pDFWLYHq
DUH DEDQGRQHG QHVWYV ZLWK D FHUWDLQ QXP
DUH QRW LQ XVH W LV DGYLVDEOH WR XVH V¢
ZKHQ SODFLQJ EDLWV 'LUHFW FRQWDFW ZLWK
DYRLGHG DQG WKH XVH RI SURSHU JORYHV LV
VKRXOG EH ODLG GLUHFWO\ LQWR WKH KROHV
RQ WKH VRLO VXUIDFH $IWHU WKLV WKH KRO|
ZLWK VRLO &KHPLFDO FRQWURO LV XVXDOO\ C
HDUO\ VSULQJ 7URGGHQ ODQG GLUW URDGV L
VKRXOG DOVR EH LQFOXGHG

Description VRPH RI ZKLFK DUH XVHG IRU OLYLQJ ZKLOH RWKHUV D@
7KH (XURSHDQ KDPVWHU LV SRO\SKDJRXMBQG/ WRQY BIHP DOHWKH FKDPEHUV XVHG IRU IRRG VWR
QXPHURXV SODQW VSHFLHV LQFOXGLQJ V{R\D REHDLGHWUHD WVVRBIGQOFDQ EH IRXQG - - -
QRFWXUQDO DQLPDO EXW LW FDQ DOVR EH DFWLYH DW GXVN DQG HDUO\ LQ Signs br an activity of common vole
WKH PRUQLQJ 7KLV SHVW OLYHV LQ QHVWYV LQ WKH JURXQG DW GHSWKYV

EHWZHHQ DQG {P (YHU\ QHVW FRQVLVWYV RI D IHZ FKDPEHUYV




5.2.3. Field mice (ApodemusV S)S -HOG ZKLFK DUH FORVHU WR JURYHV DQEDDQEHRWKHGE FRLNUNDQB RRSHRWHFWLRQ LV C

GDPDJHG 7KH VR\D EHDQ LV GDPDJHG RMBRBXVUKHDRIGRIOWM RBIPNRGSURGXFWLRQ PRUH H[S
Table 5: Rodent abundance categories and levels of damage <RXQJHU SODQWYV GDPDJHG E\ KDUH XV XQRW\PDHU LWVKJI LAKLBOBHHREOGHEIHOOHQWY IRU KDU
RQHV FDQ FRPSHQVDWH D FHUWDLQ OHYWRDRB|I ERE@PJHsE\ OMRWHUDWDQLF IHUWLOLVHU\

EUDQFKLQJ 'XULQJ YHU\ GU\ \HDUV KD UEH PDVH & U$ LR FFRPG HRYDMGH.F QLWURJHQ ITHUW
WKH DEVHQFH Rl ZDWHU E\ FXWWLQJ DQREQSEBDYD®RY RERXEHDM LV XVHG LQ WKH GRYV
_— SODQWV E\ PL[LQJ ZLWK {OLWUHV RI ZDWHU {GD\V SUL

9HU\ ORZ XS WR XS WR 8S WR RZ 5HSHOOHQWY VKRXOG EH KDQGOHG ZLWK FDU
Control measures WKH LQVWUXFWLRQV EHFDXVH VRPH RI WKHP F
I Low 10-500 10-50 5-25% (noticeably) +DUH SRSXODWLRQV VKRXOG EH FRQW URMGH® EN GW @ VWDIUQH RISIDIHF DROLDUO\ LW LV t
" DG K s s < T WLRQV $ EHWWHU FRRUGLQDWLRQ EHW ZHKH -KDOWNVERWYCIHQY IPQYPHUY EDVH RI UDLQ W
H[SHFWHG WR JLYH SRVLWLYH UHVXOW VS HDNUHGQIMHGRG J DVSWRB V@AWY EHDQ LV VXVFH
, 9 +LJK S S S KLJK
° SHULKLIK : : R 5.3. Insect pests at the beginning of the season
Description YHJHWDWLRQ VHDVRQ WKH\ FDQ GDPDJH SODQW SDUWVQ@RABUGUVRW IR Rl JURZWK VR\D EHDQVSQDOWEX DW H 3YCHIWV IMHD WIDMIDMAP HQW Y PD\ EH |
JLHOG PLFH DUH VPDOO URGHQWYV XS WRKDUFPHV® OHMOQH @ IS RGP LERPHWRPHY SODQW SDUWYV FDQ 7KHD WHHQZIKQ MMHQ VPDOOHU GDPDJHV FDED FD XN H \F RIGIWMEHUFMEHOH WIRHDRBUGHU URZV
KRXVH PLFH H[LW KROHV RI WKH EXUURZV ORVV ,Q VR\D EHDQ -HOGV WKH QXPEHU RI SODQWV SHU KHFWDUH LV
JUHDWHU WKDQ LQ -HOGV ZLWK RWKHU URZR EGRBVWIRQIHW KHQY B FREKH DWKIH LQVLIKW LQW
Biology Control measures LPSDFW RI LQVHFWY FDQ EH FRPSHQVDWHH® 6 R B HRESIML O F EXW LW LLO/OQHFHV VD U\
7KLV VSHFLHV DOVR OLYHV LQ XQGHUJURKRBGHQMWYM VLPILEOOE PVFHRDUWKH FRPPRQ YROH &RPELQGQVHIIWHRY FRQVLGHUDWLRQ
DFWLYH WKURXJKRXW WKH ZKROH \HDU WKIFKRDFBO WRFKPIWEQOVDQG FKHPLFDO PHDVXUHV JLYHV H[FHOOHQW SCOUTING TIPS

SHU \HDU DQG EHFRPH VH[XDOO\ PDW XU M F\HXUQ VD USX W XPWD VBIORKH KL QJ GUDVWLFDOO\ UHGXFHV VQR/H XY D) RIWHQ EH PDQDJHG E\ D J Ut

UHDVRQV WKHUH LV JUHDW SRWHQWLDCPLRH RORPEUGBDWW V0RO ZXQMHGUE\ LQWHU URZ FXOWLY DMRMRIDV ISREWKHLUQWLQJ GDWHYV WLOODJH RlaZittlGiePpRiQrd Jf iy HIQOWm that may need

DUH IDYRXUDEOH IRU WKH UHSURGXFWLR& QW HRO GVRROHD ¥ B QIHNWHVURUQRU ODQGLQJ SRVWYV IRU UDVHFRUV LZKH Y K/ RRXOG RQO\ EH XVHG DV MeKiHal@®WhiPHDVXUH %HIRUH

VSULQJV DQG VXPPHUV ZLWK OHVV SUHFXSDWOWKRQW URGHQWY OLNH -HOG PLFH $ VLJQDO IRUXFKEPIFDQPR{LPMILROGH SURGXFHUV VKR XOKEoEHDUS Q! RiQ@s W KW PRVWKH -HOG 'RQ
LV WKH SUHVHQFH RI PRUH WKDQ {DFWLYH KROHV SHULRNFHWWUHRLGBY UHGXFH DOVR EHQH-FLD OpLIQViHFWsSR SHQIDBWE RV [BQGoFme

Damage EOH{ %DLWV EDVHG RQ JLQF SKRVSKLGH FDQ EH XV HGFDRW i KHFARF@®DU\ SUREOHPYV H J VSLGHUWERLWHIRXWEUBDNGUGWKRWFDQ WKH -HOG ZKL

'DPDJHV DUH VLPLODU WR WKH RQHV FDXRQ®/BEROGRRRROLFPOHVRQWURO LV XVXDOO\ GRQH LQ OMWMN MRAGAAMLRQE 7KH GHFLVLRQ ZKHWK Hlke WeRoX ¥ HXDQ LQVHFWLFLGH

1XPHURXV JURXQG KROHY DQG GDPDJHGHDWIQ W' (DLURIX @® & BB LWLRQDOO\ LI QHHGHG 7URGG G DHDMEY BQUWRSHU LQVHFW LGHQWL-BDWIORQD X@GHRAWDIQ GLQJRVICH) FRXUVH WKUR.

FDQ EH VHHQ LQ -HOGV LQIHVWHG ZLW K U-RO0GY LFE QRQ/BUDEDH-MPGIDFHY VKRXOG EH LQFOXGEBVWoV OLIH F\FOH WKH FURS VWDJH SHWWaDBEXQS D QEHD @ GolDrdinRed plants

PLFH GDPDJH JHUPLQDWHG VHHG DQG \RXQJ SODQWVY ODWHU LQ WKH HQYLURQPHQWDO FRQGLWLRQV ,QVHFWLRLGHEDSSOEFDWLRQ WKDW LV QRW

MXVWL-HG E\ DQ DFWLYH SHVW SRSXODWLR®LQ\WKHNRFHOBRXO B ZBVADE\RHIG E\ VHYHUL

PRQH\ ,Q RUGHU WR JHW DQ DFFXUDWH L Qwdidksw LQWR SHVW DEXQGDQFH

5.2.4.European hare (Lepus europaeus) LQ WKH -HOG SURSHU VFRXWLQJ LV QHBH&R/MUSHVWY DUH DJJUHIJDWHG QHDU -HOG H
VRPH VWLQN EXJV
Description 'R QRW RYHUHVWLPDWH GHIROLDWLRQ GDPDidltreRDo0d HGP B\ EQVHEWY HEHFWLYH LI WKH C

$GXOWV FDQ ZHLJK XS WR {NJ $ VSHFL-F WUDLW LV WKR\DPSEHDNQOESDQWY KDYH D KLJK FDSDFLWNWRHYMFARYHFWUH U VR LEQVHFW) URZV
VSOLW XS WR WKH QRVWULOV 7KH HDUV KDYH EODFN VSGBWNJHS OOV HRIVMMO®O\ LI WKH JURZLQJ FRQGLWLRQ DON HBWRX\WRXEGR QRW bt FRIQLVH
DUH ZHOO GHYHORSHG HVSHFLDOO\ WKH VHQVH RI VPH®RPH SHVWYV DUH DJJUHJDWHG QHDU -HO GxtdiGidisérvitk J PLWHV VRPH

Biology

7KH PDWLQJ VHDVRQ LV IURP -DQXDU\ WR $XJIXVW )HP D& i @lleiaslccilcan (gl = Eleleec)

WR {WLPHV D \HDU JLYLQJ ELUWK WR WR {\RXQJ SHU EURRG $IWHU

VL[ PRQWKY KDUH EHFRPH VH[XDOO\ PDWXUH 3RSXODWé&RQMNRI (XUR Biology

SHDQ KDUHV KDYH H[SHULHQFHG D GUDPDWLF GHFOLQH$SWKORXJBREKNWORQJIJDWHG DQG ®DWWHQH&H DALGHX ¥ YXIDAHOR IGQIN- K REOHRMWOHY ODVWYV VH?

(XURSH LQ UHFHQW GHFDGHYV HG EURZQ GDUN EURZQ EODFN EURQ]H 7KKHN RMBGZILWY WH®HDVQ@DUYDH RI GL2HUHQW
FXUYHG DQG LV QRW YLVLEOH VHSDUDWHGXOUWRWP \WKN SURWKIRWBGDRQMWKH -HOGV XQGHL

Damage DUH RYDO VKDSHG JORVV\ PLON\ ZKLWH @G VRREEBRZWXK UL F FROEWRXUWK D KLIJK QXPEHU

7KH GDPDJH GRQH E\ WKH (XURSHDQ KDUH LV VSHFL-F DQGWBRWYV IR} VL]H IURP WR {PP (JKWFAVDQUKDUTG&DOWEIH VHHQ@KH KLIKHVW QXPEHU
WKH XSSHU SDUWV RI WKH SODQW XVXDOO\ MXVW DERYHMNKH MR AROLGXUDIPHQWY VWLFN WR LWARVAWHDGHEH REVHUYHG DIWHU WKHVH FURSV
RUDIHZ FHQWLPHWUHY KLJKHU 30DQWYVY DUH XVXDOO\ GDPDJHG LQ JUDLQVY FORYHU DQG DOIDOID PRQRFXOWXUH
Damages on plants RQH URZ IROORZLQJ WKH PRYHPHQW RI WKH KDUH 3DUWYV RI WKH OHVV WLOODJH RU QR WLOODJH V\VWHP DV ZH




ZHHGV DUH IDYRXUDEOH WR ZLUHZRUP DERPCRED® QKIP EBSRLRI KARIHZIRMVUWPY DQG WKH KLIJK QXPEHU REusi@ 2 KBWBRQO\ RQH JHQHUDWLRQ SHUOohDi¢ai@ES RYHUZLQ
LV YHU\ LPSRUWDQW EHFDXVH ODUYDH &H¥VM@DMRIH Z WHKQ K RPIMWKR\G RY ERIQWURO KDV QRW EHHQ ZMGHOA DGRPWHNEGH ,W GDPDJHV VR\D EHD® FHESOLIMQWWKHDAHOGEW WKBQRWEKHHGY LV WKH PR

WZHHQ DQG RI IXOO ZDWHU FDSDFLWR U 8 VFDANHH WAUKHD WPHQKD YW SRVVLEOH
EHHQ ODLG LQ GU\ VRLO ODUYDH FDQ HDVLO\ GHK\GUDWH DQG GLH $IWHU
DIHZ \HDUV RI GHYHORSPHQW WKH ODUYDH EHFRPH SXSDH LQ WKH

VRLO ,Q VSULQJ WKH \RXQJ DGXOWYV EHFRPH DFWLYH DQG PDWH

Damage

:LUHZRUPV XVXDOO\ IHHG RQ XQGHUJURXQG SODQW SDUWV VWHPV

RU FRW\OHGRQV 7KH ELJJHVW GDPDJH RFFXUV LQ WKH SHULRG IURP

JHUPLQDWLRQ XQWLO WKH WR OHDI VWDJH ,I WKH QXPEHU RI

ZLUHZRUPV LQ WKH VRLO LV FRQVLGHUDEOH HYHQ SODQWV DW WKH WR
OHDIH VWDJH FDQ GLH HVSHFLDOO\ LQ GU\ \HDUV 7\SLFDO V\PSWRPV

DUH ORFDO FLUFOHV ZLWK GDPDJHG RU PLVVLQJ SODQWV $GXOWYV IHHG

RQ YHIJHWDWLYH DQG JHQHUDWLYH RUJDQV RI GLZHUHQW SODQWV EXW

WKHVH GDPDJHV DUH PLQRU 7KH PRVW IUHTXHQW VSHFLHV DUH

WKRVH RI WAgHbtdH Q X'V

Control measures

'DPDJH FDXVHG E\ ZLUHZRUPVY FDQ EH FRQWUROOHG E\ ,30 RQO\

ZKHUH DJURWHFKQLFDO ELRORJLFDO DQG FKHPLFDO PHDVXUHV DUH
LPSRUWDQW IDFWRUV 6R\D EHDQ SURGXFHUV VKRXOG NQRZ WKH DS
SUR[LPDWH QXPEHU RI ZLUHZRUPV LQ WKH -HOGV ZKHUH WKH\ DUH
SODQQLQJ WR SURGXFH VR\D EHDQV DQG DFW DFFRUGLQJO\ &URS UR
WDWLRQ DQG PHFKDQLFDO VRLO FXOWLYDWLRQ FDQ UHGXFH WKH QXPEHU
RI ZLUHZRUPV 30ORXJKLQJ FDQ DOVR EH EHQH-FLDO LQ ZLUHZRUP
FRQWURO :LUHZRUP DEXQGDQFH FRQVLGHULQJ WKH ORQJ GXUDWLRQ
RI ODUYDO GHYHORSPHQW FDQ EH IRUHFDVWHG ZKLFK LV HVVHQWLDO
WR UHGXFH GDPDJH 6RLO SHVW SUREOHPV FRXOG EH PDQDJHG E\
LQVHFWLFLGH VHHG WUHDWPHQW +R ZHFkhuUdaGaydtl My Rirewd<rks UHODWLYHO\

5.3.2.Cutworms

RWKHU WZR VSHFLHV IURP WKH PLGGOHPRIDYXWIHHO WR GWK M KHRX® ®R IEHFRQWUROOHG WKL
YHJHWDWLRQ SHULRG HVSHFLDOO\ LQ $XJXVW

Damage RI PRWKY 30RXJKLQJ FDQUHGXFH WKH QXPEH!

2Q0\ WKH FDWHUSLOODUV DUH KDUPIXO $XMHX B BMHHHS FOXRXIX EQJ FDQ UHGXFH RYHUZL

FDWHUSLOODUV RI WKH ~UVW JHQHUDW LFRQULMG GHIMBHU WKDQ W KIPW ,B\F R WH MUK H HF RC

EURRGV &DWHUSLOODUV RI WKH -UVW V¥ RRDG KDHG WWIRU GFIDQWHWBL R@OMUIYV P LQ VRLC

HDW OHDI SDUWV EHWZHHQ QHUYHV $W RXDW HEDOWDH BIV X WHWH D H B W \ZXROG\ QRW QHHG!

OHDYHV RU FOLS R2 \RXQJ SODQWYV MXVW DEHRWY HQVWIK N RLQXEGGIADRRQ KDYH DSSURYH

UHGXFH SODQW VWDQG 7KLV W\SH RI GBMNVIM FDQ EH HDVLO\ QRWLFHG

LQ WKH -HOG ZKHUH \RXQJ SODQWV DUH ORGJHG RQ WKH JURXQG

XVXDOO\ VHYHUDO LQ D URZ 7KH GL®HUHQFH EHWZHHQ FXWZRUP DQG

ZLUHZRUP V\PSWRPV OLHV LQ WKH GDPDJLQJ VSRWV RQ WKH SODQWYV

ZKLFK DUH PXFK ELJJHU WKH FDVH RI FXWZRUPV 6RPHWLPHV

SODQWY DUH OLWHUDOO\ FXW R?

5.3.3. Dipteran pests

6R\D EHDQ SODQWY FDQ EH GDPDJHG E\DaHagHHUDO VSHFLHV RI WKH
RU@iptéra 7KH PRVW IUHTXHQW RQH LV WRQ OAHWMIGH FODQ PDHJRWH KDUPIXO EHFDXVH WKH

(Delia platura). VHHGY DQG PD\ GDPDJH WKH HPEU\R GHOD\LQ
NLOOLQJ WKH SODQW 'DPDJH FDQ EH PRUH VH
Description VSULQJV

$GXOWV DUH JUH\LVK EODFN ZLWK VWULSHVY RQ WKH WKRUD[ ZLWK DQ

DYHUDJH VL]H RI DURXQG {PP UHVHPEGCbQ@d DedsReE&EO0 KRXVH®\ 7KH

ODUYDH RU PDJJRWYV DUH FUHDP\ ZKLW H$H POBDWKX UBHYGVKDRXBGQFRXRDJIH IDVWHU JHU

ORQJ 7KH\ DUH WDSHUHG DW WKH KHD GGHYG® ERXRMNMQ W WX M UGORHDEEEP DIJH W LV YH

KDYH WZR GDUN VSRWV QHDU WKH HQG RHWWH-HEGRPHQLW\ VHHG DQG VRZ WKH VR\D
WLPH DQG GHSWK 6RZLQJ GXULQJ FROG ZHDW

Biology ZLWK D KLIJIKHU DPRXQW RI RUJDQLF PDWWHU \

'LSWHUDQ SHVW VSHFLHV XVXDOO\ IRUP WZRWFR KW WUWHHD WHRHUWD W VRR/VYH E O H

\HDU 2YHUZLQWHULQJ DV D SXSD LQ WKH VRLO ,Q VSULQJ DGXOWV OD\ HJJV

7KHUH DUH WKUHH VSHFLHV RI FXWZRUPV ZKLFK DUH S DWNVWRKXOMRLO\VXUIDFH /DUYDH IHHG RQ DOO W\SHV RI RUJDQLF PDWWHU
GDQJHURXV IRU VR\D EHDQV WXUQLS PRWK DOVR FDOOHG FRPPRQ

F X'W Z R Agrotis (Scotig) segetum  GDUN VZRUG JUDVV DOVR

FDOOHG E O D FAgrbtX siidh U B @&oa temera $0 O
WKUHH VSHFLHV EHONQUdY¥ RWKKHODBLBVW IDPL
O\ LQ W KudpiBogteral U

5.3.4.Maize leaf weevil (Tanymecus dilaticollis)

7KH PDL]H OHDI ZHHYLO LV FRPPRQO\ IRWXGE LQQPDWHINVOD\WHKIIWVWHRU SODQW VSHFLHYV
VLYH PDL]H FXOWLYDWLRQ 7KLV LV D SRGHEOG MKNLWSBEYHY FZRLWKH VRLO IHHGLQJ R

Cutworm

Description GDPDJHV QXPHURXV FURSV HFRQRPLF GDPDJH
ORWKY DUH {FP ORQJ ZLWK D ZLQJVSDQ RI XS WR {FP )RUH
ZLQJV DUH GDUNHU XVXDOO\ EURZQ DQG JUH\ ZLWK D DeSHFEonF SDW Damage

WHUQ IRU HDFK VSHFLHV /DUYDH FDWHUSLOODUV DUHGHMBWVKD W/ ADBAWVK DQG DERXW {PP ORMAI\ WKKH{ \DSHFAWV RDW BQUPIXO 7KH PRVW VH
XS WR {FP ORQJ ZLWK {SDLUV RI WKRUDFLF OHJV DQGHQRMUDWREG URVWUXP W\SLFDO IRU ZHHYHDY SONYWM DVHURF IBDPLQPWLRQ XQWLO V
DEGRPLQDO OHJV VLIH ZKLWH DQG OHJOHVYV OLDWH OHDI RQ WKH UG QRGH XQIROGHG{ {%Y

ZHHYLOV FDQ GDPDJH WKH HPEU\R FRW\OHGR
Biology Biology $SULO DQG 0D\ $GXOWV SURGXFH D FKDUDFW!#
&XWZRUPV SURGXFH WZR WR WKUHH JHQHUDWLRQV SHU7KHDRD$JW BB DI ZHHYLO KDV RQH JHQHUBMLRD VEKHK SODQ\WQ K RWYHURUPHG VHYHUDO Ot
DSSUR[LPDWHO\ RQH PRQWK WKH DGXOWV HPHUJH IURR VDKMHHEX'SIDW DQ DGXOW RQ PDL]H -~HOGVRI, W KEDW VU 8H F LXYGHUIURX\QGHFUHDVHY 'U\ DQ
PDWH DQG OD\ HJJV RQ WKH EDFN VLGH RI WKH OHDYHVXRXDRD\FDWSY GHSWK IURP WR {FP +IDE/HRXQUD\EBE WRX\® KWW BHHWAW H6LPLODU V\PSWR
ZLWK D ORW Rl ZHHGV $IWHU KDWFKLQJ WKH FDWHUSLWOBILWY EFRWLYLWR LQ VSULQJ ZKHQ W H P S HbiDWX K Bidziebts pBIIRRSY HE O DREN VXJIDU EHHW ZH
IHHG RQ VR\D EHDQ OHDYHV 7KH KLJKHVW DEXQGDQFH LV GXULQJ $SULO DQG 0D\ $IWHU PDWLQJ




(PsalidiumPD[LOORVXP DQG DO | IDOdrbyne@R XW EHHWOH

,UULJDWLRQ KDV EHQH-FLDO H2HFWV RQHVRGD FEMHIHQNVD Q& DIV RV ORI IFDVH FKHPLFDO FF
ligustici).

WLYHO\ LQ®XHQFHV PLWH FRORQLHV -UXVO®\ EN YK\ VFILFHIOWO \)RDVKKIQBLFDO FRQWURO |
WKHP R® WKH OHDYHV DQG VHFRQGO\ E\FW MK NVQIXDG RHDILRRHDWOHQ UHIJLRQ FDQ E
PLFURFOLPDWH IRU WKHLU IXUWKHU GH WHORSMHRWWDFNV VSUD\LQJ VKRXOG EH UHSH
7KH HFRQRPLF WKUHVKROG IRU FKHPLFD)® F RRGUDRODISS OHPFWHB @ KHD LV VXJIHVWHG
RI SODQWYV ZLWK V\PSWRPV DUH REVHRIYHBVRIQ HHXIEGDEBWGE KUYKHU SUHVVXUH EHFD X
RU ZKHQ WKHUH DUH RQ DYHUDJH PR U H QWDEYL W WBHIHF IEFDHFQIVRR QWRBHOHDYHY 7UHDWPH
OHDI 6FRXWLQJ VKRXOG VWDUW DW WK H RXQUEV Rd DX WV B EG1 FOR/GRW G @ GH
GXULQJ -XO\ DQG $XJIJXVW (DUO\ GHWHFWLRQ RI LQIHVWDWLRQ GHFUHDV

Control measures

/DWH VRZLQJ DQG VRZLQJ RQ -HOGV DIWHU PDL]JH VKRXOG EH DYRLG

HG *RRG DJURWHFKQLFDO SUDFWLFH FURS URWDWLRQ DQG DOO PHDV
XUHV FRQWULEXWLQJ WR DQ RSWLPDO QXPEHU RI SODQWYV DQG IDVW
JURZWK FDQ EH FRQVLGHUHG WR EH EHQH-FLDO LQ GHFUHDVLQJ WKH
GDPDJH FDXVHG E\ WKLV ZHHYLO ,Q FDVH WKHUH LV DQ DYHUDJH RI

WR {LQGLYLGXDOV P DW WKH -UVW VWDJHV RI VR\D EHDQ JURZWK
FKHPLFDO FRQWURO LV MXVWL-HG )RU PDL]H ZHHYLO FRQWURO LQVHFWL
FLGHVY UHJLVWHUHG IRU WKLV SXUSRVH NakRIXeOvBeEH XVHG

5.4.1.2. Two-spotted spider mite (Tetranychus urticae)

7KLV VSHFLHV LV OHVV IUHTXHQW WKHQ WKH SUHYLRXV RQH $GXOWV DUH
WKH VL]H Rl VDOW JUDLQV DQG DUH JUHHQLVK \HOORZ WR EURZQ ZLWK
WZR EODFN VSRWV ORUSKRORJLFDO WUDLWV ELRORJ\ GDPDJH DQG
FRQWURO D UTetrahlydhusababticasR

5.4.Insects and mites — Pests of leaves and generative organs

5.4.1. Mites

OLWHVY DUH HFRQRPLFDOO\ WKH PRVW LPSRUWDQW VR\D EHDQ SHVWYV
6HYHUDO VSHFLHV FDQ GDPDJH VR\D EHDQ SODQWV EXW WZR DUH
PRUH KDUPIXO WKDQ RWK HairghydWlKH VSLGHU PLWH

atlantcus DQG WKH UHG VSLGHU PLWH WZR VSRWWHG VSLGHU PLWH
Tetranychus urticag.

5.4.2.Painted lady (thistle caterpillar, Vanessa cardui)

Field infested by mites

5.4.1.1. Spider mite (Tetranychus atlanticus)

PDLQWHG ODG\ EXWWHU®\ Painted lady caterpillar
Description Damage

ODWXUH IHPDOHV DUH {PP ORQJ DQG HIRSKKIDOMICR BNPRAWK UDSLGO\ LQFUHDVHV GXULQJ -XQBesdi@ionXO\ DQG Damage

JHQHUDWLRQ IHPDOHVY DUH \HOORZ JUHHXJXKWO HP ZWRW HWH DA MUIHLURIQLIKHVW DEXQGDQFH OLWHY SDUHWFHHG ODG\ EXWWHU®\ KDV D ZLQ2WSDQVKIHDERWRGSLOFRPDUYV DUH KDUPIXO
IHPDOHY DUH PRUH UHGGLVK ODOHV DUPDHPDHWVOHQ RQGHHB OMRRY X¥K VDS FDXVLQJ \HOORZ GRWWY%RG&GLBK Q QWK LIPH {FP
ZLWK D VKDUS SRLQWHG DEGRPHQ (JJV D[S RGE DX 6 PEH OIS URIHVWHG OHDYHV EHFRPH \HOORZ QG5 EKODFN VSRWV /LIJKW JUHHQ RYDO HWKHDRWDOBDE WD CGOHBOHY WURZQ'DPDJIJHG OHDY
PDWHO\ {PP LQ GLDPHWHU )UHVKO\ OBYBQWID ®Q\HIDODVRA ZKEWHEHQJ PD\ DOVR EH SUHVHQW X@GHDUWWKSLOODUY DUH {FP ORQJ KDLU\ BQ & \GCDODHEN IRUFPALQIL® BRIRVOUQBANWK &DWHUSLOC
ODWHU WKH HJJV EHFRPH PRUH \HOORZ OHDYBWY DUMW BDVYRXFOBOO{PPRSXODWH WKH XSSHU \RXQJVOAFRDWHODORXWIL@QHY RQ WKH VLGHV 7KH SXSDHHS L{EP WROVVWQKE WPXOMNMNHWKLVWOH JUHDWE

ORQJ DQG \HOORZLVK ZLWK WKUHH SDLVURFRH BBIVMV IRP KK\D DIGHU DLXBOWVDWLRQ ZKROH SODQW\EBRDQEH FFRRGRMXUG LW LV DWWDFKHG XSVR®HVRREZ E WRQWR\ID EBDQGOSIOFABWY DUH W\SLFD
KDYH IRXU SDLU RI OHJV ZLWK ZHE 'DPDJHG SODQWYV DUH VPDOOHU ZLWK WKHLU WUDQVSLUDWLRQ ORFDOLVHG

EHLQJ LQFUHDVHG DQG SKRWRV\QWKHVLV EHLQJ OHVV Bi@tbFWLYH 7KH\
Biology DOVR PDWXUH HDUOLHU SURGXFLQJ OHVV SRGV DQG OREKHLSDDLGW H&H DG\ LV D PLJUDWRU\ VS HEBiHIVieRuiEILQDWLQJ IURP $IULFD
OLWHV KDYH WR {JHQHUDWLRQV SHUAHDW V2WSWRPWRBERU DW -HOG ERUGHUV /DWHU WKHDIXKROHHHOGLWHUUDQHDQ ,W KDV WZR $WWRHWK UPSIRINDMHUW WP HDYX DH\HD ZHHG PDQDJH
IHPDOHV OD\ WKHLU HJJV RQ ZHHGV LQ ¥®QLBEH LEHBMVBIGH LQWHUPH 7KH =UVW VSHFLPHQV FDQ EH VHHQ LQ HTIRWQON WO VKR X80\ HAH PODMWIGQR QO\ ZKHQ WZR RLU
GLDWH KRVWV DIWHU WKHP PLWHV SURFHHG WR FURSV OLWHVY FUHDWH WKH IHPDOHV OD\ DURXQG {HJJV RQ WEHUOSIOYEBW PIUHDRERMKVYHG :KHQ HVWLPDWLQ

FRORQLHV YHU\ IDVW 7KHVH DUH XVXDQOkrdF ReaslkHG ZLWK D -QH VLON\ SODQWYV 7KH KLIKHVW DEXQGDQFH RFFXKWRBDADLA FRYWH PQ GD-XMYW IURP VWDQGDUG
ZHE ZKLFK SURWHFWYVY WKHP IURP SUHGDMWRH @\ DBRQEG DBSGHHTUMHVAHHDRMKO FXOWLYDWLRQ FDQ UHGXFH WKH QXPEHU WLRQ DERXW FURS FDQRS\ FRQGLWLRQV DQG (

HU FRQGLWLRQV &RORQLHV FRQVLVW RRLEGWHNGHBONFRDDOD LIURGRRIKLQI LV GRQH DIWHU KDUYHVW :HHG LQFOXGHG 6RPHWLPHV LW LV SRVVLEOH IRU F
VWDJHV ZKLFK PDNHV FKHPLFDO FRQWURMDQKODHBHQW LV RI JUHDW LPSRUWDQFH EHFDXVH ZHHGY DUH KRVWYV PDQDJHG ORFDOO\ LQ WKH -HOG RQO\ 1RW PD
IRU VHYHUDO JHQHUDWLRQV DIWHU ZKLFK PLWHV VKLIW WR DUDEOH FURSYV

:KHQ
:LQJV DUH YHU\ FRGRXW X CE HWAGHEH. @ KQ ALUANKI Y KDLQMBH ODWHU LQ FDV




DSSURYHG IRU WKLY SXUSRVH 2QO\ D IHZ FRXQWULHV LQ WKH 'DQXEH
UHJLRQ KDYH DSSURYHG LQVHFWLFLGHV IRU WKLV SHVW

5.4.3.Cotton bollworm (Helicoverpa armigera)

Pods damaged by cotton bollworms Cotton bollworm caterpillar

7KH FRWWRQ EROOZRUP LV D SRO\SKDJR¥Nad¢SHFLHYV ZKLFK IHHGV RQ

Biology Damage

7KH\ IRUP WZR JHQHUDWLRQV SHU \HDU &DWHHIZ S IQOCHULWQ D DN SREDIKDJRXVY DQG FDQ IH
ORUH SUHFLSLWDWLRQ LUULJDWLRQ KLJKSQDWWRVHEB FIHUM L, Q LMMWHM R I DAHY HUH DWW
WKH SURGXFWLRQ RI FDEEDJH SHDV DQR&RPFXJDUDEPPHDHW BDXVIIDY EXWKH VHFRQG JHQHUI
EOH IRU UHSURGXFWLRQ ORWKV RI WKHLPSRUWBDQMUDWLRQ ®\ GXULQJ

-XQH ZKLOH VSHFLPHQV RI WKH VHFRQG JHQHUDWLRQ FDQ EH IRXQG

DW WKH HQG RI VXPPHU Control measures

(DUO\ DXWXPQ SORXJKLQJ LV RI JUHDW LPSRU\
WURO LV QRW FRPPRQO\ XVHG

5.4.5.Common Silver Y moth (Autographa gamma)

Description Damage

ORWKY KDYH D ZLQJVSDQ UDQJLQJ IURP TKWRRRPRQ)BUBYHQJVY PRWK LV D SRO\SKDJRX}
DUH EURZQLVK \HOORZ ZLWK D ZKLWH V RRWPRQY KRV WH B& Q W{lD DQWAHP,W LV HVSHFLDOO\
EOLQJ WKH VKDSH RI WKH *UHHN OHWWHDOJDOPD VXIDKLBREHWQWREDHFR DQG VR\D EHI
OLJKW EURZQ &DWHUSLOODUV DUH ({PRIDBKRJ&ONBVISUDOHD DY ® IOW KKIW-UVW JHQHUDW
JUHHQ ZLWK {ORQJLWXGLQDO ZKLWLVK DQQHW XTK®O \PRFHXVULEKODQD' XN DQG -XO\ 7|

VSDQZRUPV (JJV DUH JUH\LVK ZKLWH DQ@®QEGDWQYHOBELYKHRUIDKYY ,Q GU\ UHJLRQV LL
GHSRVLWHG RQ WKH XQGHUVLGH RI OHDX@®%HU PRUH ULVN

PRUH WKDQ {SODQW VSHFLHV W LV D7WXEKUKRS VMD OQWSHHEY HW\ZKILEBRPDJH LV IRXQG RQ ODWH VRZQ DQG SRVW

PLIJUDWHYV IURP ZDUPHU FOLPDWHYV VXFKKDVY WHKKN OFHURISVH &DWHRIBQOODUYV RI WKH VHFRQG DQG WiKikYG JHQHUDWLRQ

Control measures

7KLV VSHFLHV LV DQ HFRQRPLFDOO\ YHWDUH PRUW KQPW PINOWORD QXRHWHUY KRW DQG GU\ VXPPHHKWY PRBPRIQPP6LOYHU < PRWK LV D PLIUDWKRHNH BSHHLHWVPLRDRSIMD QRU WKH SUHYLRXV VS

RXV FURSV

Description

SHUDWXUHY KLIKHU WKDQ DYHUDJH DUH EHQH-FLDO IR W RKXODXWIRQYYWD®UH IRUPHG E\ VSHFLPHQV PLJUDWHG IURP WKH
DQG UHSURGXFWLRQ RI WKH FRWWRQ EROOZRUP DQG VBHEBUNMDVUWQ@HLHDVORWKY DUH VWURQJ ® HUV DQG FDQ WUDYHO JUHDW
SODQWHG ZLWK SRWHQWLDO KRVWV LUULJDWLRQ LQWHQYMWMHQEHWURKHY VISBHFLHY KDV WZR WR WKUHH JHQHUDWLRQV SHU \HDU

&DWHUSLOODUY FDQ EH XS WR {FP ORQWLAKIMADDNWUHR FHDNM Y BGULBDEGOW IMKDOORZ DQG LQDGHTXDWH WLOODJH HWF 7KH
FRORXU UDQJLQJ IURP EULJKW JUHHQ WIRJ MHDOVHR/ZVWERD PBIGHOL REFEUWRERQRULQJ -XO\ DQG $XJIXVW RIWHQ DFFRP

(JJV DUH ZKLWLVK DQG RYDO

Biology Control measures

7KHUH DUH WZR WR WKUHH JHQHUDWLRQDPDHY ADXW HBY BU WIKGWAHRW\PRQ EROOZRUP FDQ EH FRQWUROOHG

DV D SXSD 7KH PRWKV Rl WKH -UVW JH@ENUBDOWRRQ\PZKWDWH IJURWHFKQLFDO ELRORJLFDO DQG FKHPLFDO

PLOG FOLPDWH DUHDV DQG DIWHU WKDWHBRRWH\D BK HJ NS U RIEBVWFRW\R ¢ RRG DJURWHFKQLFDO SUDFWLFH LPSOLHV
FRQWLQHQWDO DUHDV 7KH GHYHORSPH@WZRQR QW JWQHBBWLRDOOWNMH D ZHOO EDODQFHG IHUWLOLVDWLRQ ZHHG
EHWZHHQ DQG {GD\V )HPDOHV OD\ DBRRQGHPHEWIVIRRRIWHYHQWLQJ DGGLWLRQDO SHVW QXWULWLRQ DQG HDUO\
RQ JHQHUDWLYH RUJDQV &DWHUSLOODWXWNPE JOAXWMOY FOMORHEWW UR\ XS WR RlI SXSDH LQ WKH VRLO
SXSDWLRQ $GXOW PRWKV ®\ IURP 0D\ W&KHPLREE FRQWMKRD SKHBRXOG EH XVHG ZKLOH WKH FDWHUSLOODUV DUH VWLOO
LQ WKHLU HDUO\ JURZWK VWDJHV EHFDXVH DV VXFK WKH\ DUH HDVLHU WR
FRQWURO 2QO\ YHU\ IHZ LQVHFWLFLGHY HJ FKORUDQWUDQLOLSUROH DUH

*R R GL4AHEPNAVMED Q E H

GXULQJ -XO\ DQG $XJIXVW

UHJLVWHUHG IRU FRQWURO RI &RWWRQ EROOZRUP
DFKLHYHG XVLQJ HJJ SDUDWVithagrRim@d RI WKH JHQXV

5.4.4.Noctuid moths (Mamestra V S)S

7ZR VSHFLHV RIM#KstralBQHWRPPRQ SHVW¥sdri@iov R\D
EHDQV WKH FDEEDJH PRWK MamesEdhias- D VPR WKUPSHFLHY KDYH D ZLQJVSDQ RI s

VL[WK LQVWDU

SDQLHG E\ GHIROLDWLRQ 6R\D EHDQ SRGV FDQ DOVR E i Aneh Belolilagl=olelolppleiips (=A<l )

Biology

7KH PRWK KDV WZR WR WKUHH RU PRUH JHQHU
GHSHQGLQJ RQ WKH ZHDWKHU FRQGLWLRQV ,\
JURZQ XS FDWHUSLOODU )OLJKW EHJLQV LQ O
LQWHQVH GXULQJ -XQH -XO\ DQG $XJIJXVW 1R |
EH PDGH EHWZHHQ WKH JHQHUDWLRQV )HPDO|
RQ SRGV VHSDUDWHO\ RU LQ JURXSV 7KH HJJ
ZHHNV DQG WKH \RXQJ FDWHUSLOODUY VWDUW

RI WKH SRGV 'U\ VSULQJV DQG VXPPHUV DUH |
UHSURGXFWLRQ

Damage
Description &DWHUSLOODUY DUH SRO\SKDJRXV DQG FDQ IH

ORWKYVY DUH JUH\ ZLWK DQ RUDQJH VWULS{H RDOMDNVEHRUMZ LYHIPO®HY OD\ HJJV RQ JUHFE
ZLQJVSDQ LV WR {PP DQG ERG\ OHQJIWK LWDMMHRISQG ORPR IHHG E\ GULOOLQJ KROH\
&DWHUSLOODUYV DUH XS WR {PP ORQJ DI@GGCWXHILHUFRORRUMN WRUW KHHRPHHGY <RXQJ FD
OLJKW JUHHQ WR JUH\ DQG UHGGLVK 7KWHS$IGS BRIOWHWRZ QZBQGHXBO/MBRU RQHYV FDQ GHV

{PP 7KH IRUHZLR OR®J ,W LV HQFORVHG LQ D VLON\ BRFRRGRGWW KSHWWLY OXH\KROO\ RQH FDWHUSL
sicae DQG WKH EULJKW OLQW oetaéedg.Q H\H PRMMXGLVK EURZQ ZLWK VSHFL-F RUQDPHQWY FKDUDFWHRIMWDWWRIFKBGEKWR LW

VSHFLHV +LQGZLQJVY DUH JUH\LVK DQG WKH WKRUD[ DQG DEGRPHQ
KDYH WKH VDPH FRORXU &DWHUSLOODUV DUH JUHHQ UDQJLQJ LQ VL]H
IURP {PP LQ WKH -UVW LQVWDU WR s {PP GXULQJ WKH ODVW

VHYHUDO VHHGV 7\SLFDO V\PSWRPV DUH SDUYV
VHHGY DQG GDPDJHG SRGV LQ ZKLFK VLON\ -0
7KH VHFRQG JHQHUDWLRQ LV PRUH KDUPIXO




Control measures WKUHVKROG LV UHDFKHG ZKHQ PRUH WKDQ SIEEYeloYod 5.4.7.2. Other soya bean bugs

%LRORJLFDO PHWKRGV LPSO\ WKH UHOHDNRIP\R DH H REODWHIUWMERR LGVSRHYKSKDVHY DIWHU ®RZHULQJ &RQVLG

JH QFrighogramma GXULQJ PRWK RYLSRVLWLREBUBRHB WRKPHRGRVVLEOH RYHUODSSLQJ RI JHQHUDWLRQV WKHRIM B WKBRUHH WKDQ {VSHFLHV RI VRDOEMN BQ EGPNERKIHesldus RUKH GDPDJH FDXVHG
DQG OLJKW WUDSV FDQ EH XVHG IRU PDWUWDW 8 SIQQUV KON FEIHF QBIHGHG 7KHUH DUH QR UHJLVWHUWMGRIQVKIFRWDUH SK\WRSKDJRXV VRPH DUWKHVRHR$EBERNYV DQG WRRBLU FRQWURO DUH VL
FRQWURO LV PRUH DSSURSULDWH IRU VAIDGEND® W MHKEVSSRGEGIERWHRBXW WKH FRQWURO SDWWHUD IIH\VZ WK WDPRSEBIRXV 7KH PRVW FRPPRXQ Y SHEHHW DIHY WIGHDPDJH RFFXUV GXULQJ VI
EHFDXVH FDWHUSLOODUY GDPDJH WKH VIRHGRWHUIPU DK HEFR®WRUDPQ SHVWV (XURSHDQ WDUQLVIgguSruguizagy/ EQG WKH DO

5.4.7. Stink bugs 5.4.7.3. European tarnished plant bug (Lygus rugulipennis)

1RW DOO VWLQN EXJV DUH KDUPIXO 6RPH DUH HYHQ FRQVLGHUHG EHQ Damage
H-FLDO ,W LV LPSRUWDQW WR LGHQWLI\ WKHP DW VSHFLHY OHYHO EHIRUH %XJV FDQ GDPDJH DOO VR\D EHDQ SODQW SDU
DQ\ IXUWKHU VWHS LV WDNHQ 7KH IHHGLQJ SXQFWXUHYV EOHDFK DQG EXUVW

DSSHDUV WKH ®RZHUV GU\ RXW DQG QHFURWL
WKH VHHGY 7KH ELJJHVW GDPDJH RFFXUV GXL

5.4.7.1. Southern green stink bug (Nezara viridula) 6HHG SURGXFWLRQ LV PRUH DW ULVN EHFDXVH
WLRQ FDSDELOLWLHYV DQG WKH LQKLELWHG JU

Damage 7KH SUHVHQFH RI DOIDOID LQ WKH YLFLQLW\ R
7KH VRXWKHUQ JUHHQ VWLQN EXJ IHHGV E\ SLHUFLQJ SODQW WLVVXH D QHJDWLYH Ha8HFW EHFDXVH WKH (XURSHDQ W
ZLWK QHHGOH OLNH VW\OHWV 7KH IHHGLQJ SXQFWXUHYV DUH QRW LPPH GHYHORSY DQG UHSURGXFHV RQ LW DQG WKHQC
GLDWHO\ YLVLEOH $GXOWV DQG QHDUO\ DOO Q\PSKDO VWDJHV QG WR WK -HOGV
Q\PSKDO VWDJHV IHHG RQ D GL2HUHQW SODQW WLVVXHW¥edS® Hwhg @i Wedkiy plants
WKH SODQW DQG WKH GHYHORSLQJ ®RZHUV RU IUXLWV DUH SUHIHUUHG Control measures
JHHGLQJ LQMXU\ EHFRPHV YLVLEOH VRPHWLPH DIWHU |B#GihQd E\ $JURWHFKQLFDO ELRORJLFDO DQG FKHPLFDO

WXUQLQJ GDUN (YHQ QHFURVLV FDQ RFFXU )HHGLQJ RHGHRIW EXGVWR PP{ORQJ DQG EURZQ UFBGAY Q\QUHROHXUG PPWEKHG BUNRWHFKQLFDO SU
UHVXOWYVY LQ SUHPDWXUH DEVFLVVLRQ 7KH ELJJHVW WK/ SRIW |ROUWEKH UDQJH IURP WR {PP IRRXGVKDYRQDSURMIKLBO WKH XVH RI FHUWL-H!
VHHGV LV GDPDJH LQ WKH HDUO\ VWDJHV RI IRUPDWLR@REHWEDRXUDWLRQ :LQJ IRUPDWLRQ RF PO $QDWQMHVOWDOGLQVRODWLRQ ZHHG PDQDJ

LQMXU\ RQ SRGV UHVXOWYV LQ VHHG GDPDJH DQG XOWLPDWHO\ GLVWRUWHG Rl DOIDOID HWF 'DPDJHG NHUQHOV LQ VHHG |

GHYHORSPHQW RI WKH SRGV Biology UHPRYHG 6RZLQJ VR\D EHDQV QHDU DOIDOID I

W FDQ EH REVHUYHG RQ VR\D EHDQ SODRWVY EBDQQ K HEXWS WHWHIQW KHVWKH SUHYLRXV

Southern green stink bug adult and nymphs 6WLQN EXJV DOVR KDYH JODQGV WKDW HPLW D VWURQJDEKQGDRWH WRPAAXUN LQ -XO\ DQG $XJXVW G7K QW HFWLFHEKN RMRELDWPEXQJWY PD\ EH QHHG

RGRXU 7KLV VSHFLHV FDQ EH H[SHFWHG WR EHFRPH D PBXB®WWWIDRX®\ PRUH WKDQ {NP LQ VHDWERQRWIRRELIR® \HOUWRUWKKROG LV  WR {

Description SUREOHP LQ VR\D EHDQ SURGXFWLRQ LQ WKH IROORZL@UWHDIWLBHY DGXOWV VKLIW IURP ZHHGV{WRHWB\D ZHMDKQ [S ¥ DS/ QHW BMUWKH EHJLQQ
$GXOWV DUH WR {PP ORQJ DQG WR RPRVA. GHWZRHPDRMRUWHHDVRQV ,W LV SRO\SKDJRXV DQGXWRMOD FAHFDMVH ZHHGV EHFRPH XQVXLWDEOH IRU FRQVXPSWLRQ

VHPEOHV WKH IRUP RI D VKLHOG 7KHUHXIQUHWKARNB ERD@ XX DUYD@WRQ LV LQFUHDVLQJ 'U\ DQG KRW FRQGLWLRQV DUH IDYRXUDEOH ZKLOH FROG ZHDWKHU DQG

2QH LV OLJKW JUH H@aRgi@a LW IKQDRMEKHU RQH KDV KHDY\ SUHFLSLWDWLRQ KDYH QHJDWLYH H2HFWV RQ WKLV VSHFLHV

D EULJKWHU OLQH RQ WKH KHDG BD@@&-S URQRWXRIEBQG LV QDPHG

ta WKH WKLUG RQH LV UHGGLVK EURZQ $®\CH AW UFLHG ¥ DS D@WVFD W DR &8 WVIKWHH KKV XD OO\ QRW UHTXLUHG EXW VSUD\LQJ

GLVWLQFW ZKLWH GRWV DQG WZR VPDO®BY R IQHRHEGKIH SWRQRWXR SPEOXODWLRQV DUH KLJIK [ a4 A= olige 01iel (A= alplelslolgist flpleiel ERiLLS)
GRWYV DUH LQ OLQH ZLWK HDFK RWKHU ROGH\WV WRH GDIHFUMGQRUFRODFNWHG LQ {VZHHSV ZLWK D VZHHS

$W -~UVW JODQFH WKLV VSHFLHV FDQ EHQHD/VD W\ WRIQ IKWH®@ QLWK RUKBARZHULQJ 7KLV SHVW FD QD&HiFEKHPLFDOO\

JUHHQ VK LPaDmerAXrasinaZKLFK LV DOVR JUHRQWAKRIOOHG XVLQJ RUIJDQRSKRVSKDWH FRPSRXQGV VX¥$BKXKOWVF\BWKW DURXQG {PP ORQJ DQG JUHHQLVK JUH\ LQ FRORXU
JUHHQ VKLHOG EXJ GRHV QRW KDYH ZKLWHWXRWEY R QGVRW ISHURWQ RBMX P LVDWLRQ RI WUDS FURSV IRUDJH SHD EHDQ

DQG WKH ODUYDH Q\PSKV DUH QRW DV PHFHKU \F RBEMQM ¥ KOR/X® & HE HPPQDO\VHG 7KH SXUSRVH Biology

WXUH VWNezaraWiriddla Rl wuDS FURSV LV WR DWWUDFW VWLQN EXJV WR OD\ HJKH EXWKDBWV DNMRG {JHQHUDWLRQV SHU \HDU ,W RYHUZLQWHUV DV
VXEVHTXHQWO\ GR D FKHPLFDO WUHDWPHQW EHIRUH WBH EHXNIV MPSHKIVXDWFK LQ VSULQJ DQG EHFRPH DGXOWYV LQ WR

Biology WR DGMDFHQW VR\D EHDQ SODQWYV {GD\V +LJK WHPSHUDWXUHY DQG ORZ KXPLGLW\ DUH QRW IDYRXUD

7KHUH DUH WR {JHQHUDWLRQV SHU \HDU ,Q ODWH DXWXPQ DGXOWYV EOH IRU WKHLU GHYHORSPHQW

HOQWHU KRXVHV EXLOGLQJV EDUQV JODVV KRXVHV HWF IRU RYHUZLQ

WHULQJ 7KLV LV D OHGLWHUUDQHDQ VSHFLHV ZKLFK H[SDQGHG LWV Damage and control measures

KDELWDW WKDQNV WR WKH PLOG ZLQWHUV RI WKH ODVW GHFDGHV $IWHU 7KHVH DUH DUH VLPLODU DV IRU WKH (XURSHDQ WDUQLVKHG SODQW EXJ

PDWLQJ WKH IHPDOHV OD\ XS WR {HJJV LQ JURXSV RI WR
RQ WKH EDFN RI OHDYHV $IWHU KDWFKLQJ WKH Q\PSKV UHPDLQ LQ
JURXSYVY XQWLO ODWHU LQVWDUYV




-+ 5 9 6 7 1 * | 5 < 1 LV DOVR LPSRUWDQW IRU DGMXVWLQJ WKHIGUXE/ROHDUDQFH ,Q DGGLWLRQ
) ) WKH VLHYHV DUH WR EH D GMXVW H G W D sy s

6RPHWLPHY LW LV QHFHVVDU\ WR DGM X VDWickikoH KDUY®VAKHRY WZHFK DTEDW HWF LV D
EHFDXVH VHHG PRLVWXUH PD\ ®XFWXDWW [GHISHQIGLUQIWRQEWRKKHLWLRH G DFFRUGLQJ WR
RI WKH GD\ )RU LQVWDQFH DW WKH EHJIUQQeQly D&t WKH HQG RI WKH

GD\ VHHG PRLVWXUH PD\ GL2HU E\ XS WR FRPSDUHG WR VHHG

PRLVWXUH DW QRRQ

6.2.Drying and storage

7KH RSWLPXP VHHG PRLVWXUH IRU VR\D EHBIQW HR/S HU D WXRZHYQ WKH VWRUDJH VKRXOG
HU LI IRU VRPH UHDVRQ ODWH SODQW L QWK K @ LOQWR KX U CSEHOH. R € DDAKGH Us FR@ GXULQJ VXPP
GLWLRQV LW LV YLWDO WR KDUYHVW ZKB® YHH\G PHRE X AHE PHR X ¥ G IDIXG W QWBI\FW DFWLY LV
LQJ ZLOO EHFRPH QHFHVVDU\ $LU WHPSHWKIMFXUMKH @ FOL W X-UH VKIRW&B VR\D EHDQV VW]
EH s {<& DQG VR\D EHDQV VKRXOG QRW EH GULHG ORQJHU WKDQ

{PLQXWHV 7KH\ DUH RI KLJK YDOXH KXPDQ QXWULWLRQ VHHGVf
DQG VKRXOG QRW EH GULHG DW WHPSHUDWXUHV KLIKHU WKDQ {<&
/RZ WHPSHUDWXUH GU\HUV VKRXOG SURYLGH JRRG DLU FLUFXODWLRQ
DURXQG WKH JUDLQV 7KH VR\D EHDQ KDV D TXDUWHU OHVV UHVLVWDQFH
WR DLU FLUFXODWLRQ WKDQ PDL]H ,W LV QHFHVVDU\ WR PRQLWRU WKH DLU
WHPSHUDWXUH DQG KXPLGLW\ GXULQJ GU\LQJ 3URORQJHG H[SRVXUH
WR DLU ZLWK D KXPLGLW\ Rl OHVV WKDQ PD\ FDXVH JUDLQ FUDFNV
$LU WKDW LV WRR KRW PD\ FDXVH RYHU GU\LQJ RI VR\D EHDQV

6.1. Harvesting

+DUYHVWLQJ LV VWLOO WKH JUHDWHVW &RPRHHQDI® lYQ W KM ISHAR KM X N ORO\ \SRWVHVY VDWLVIN\LQJ SRG VKDWWHULQJ UH
EHDQ SURGXFWLRQ +DUYHVW ORVVHV FDQVWIBDDRDFK XBSXWRKDVVRVWKXHOG QRW EH LIQRUHG LV WKDW WKHUH LV D ELRORJ
ELRORJLFDO \LHOG GXH WR LQDSSURSULFWNE &DRIWHWRLWKLBRMYOVWDQFH ,1 VR\D SODQWYV DUH G
DGMXVWHG KDUYHVWHUV DQG LQVX FLHQ® @KW SDUFHG RBHVURMHRWVPHUM[SRVHG WR UDLQ DQG G
WKH PDLQ FDXVHV RI KLJK KDUYHVW ORWWHWH V, WDF/IRMXUD EGHVERGGWW DRQV IRU SRG VKDWWHULQJ
DFWXDOO\ WKH VXFFHVV RI WKH KDUYHVW GHSHQGY RQ SURSHU FRQWURO

RI KDUYHVW ORVVHV +DUYHVW ORVVH YV Axbhibirfe R@vWédied H WHK® \W HRAH 3 MWODE W MXVWHG LV HVVHQWLD
WR D OHYHO RI RI WKH ELRORJLFDO \LHHWV/INQ KDUNBH\VZWHQH WRWY EHDQV DUH PRVW IUHTXHQ
QDWXUDO \LHOG LV {W 7KUHH PDLQ IDKWRQYV D/KRREBGQEHHI WD XKOWWHROUYHVWLQJ VKRXOG EH DGMXVWHG WR
FRQVLGHUDWLRQ ZKHQ GLVFXVVLQJ RQ ISR MHO ILHEX FH KD BRQPBWWLRQV ZKLFK LQYROYHV DSS
O RV War/¥sting time, combine harvester DGMXVWPHQMNVDRDGGH WR WKH KDUYHVWHU VSHHG DLU®RZ GUXP U

(Bosnia & Hercegovina and Serb

W Kétvesting method LWVHOI UDWH DQG VLHYHV 3RRUO\ DGMXVWHG FRPELQH KDUYHVWHUV LQFUHDVH
KDUYHVW ORVVHV 7KH SURMHFW p*02 IUHH 4XDOLW\ 6R\D | ORN KWHR/HD'Q @ BEMDIMIV RRBHUDWLQJI WKH UHJLRQ
Harvestng VKRXOG VWDUW ZKHQ VHHG PRLVWXUH GURSV WR LV FRPPLVVLRQHG E\ WKH *HUPDQ )HGHUTHWGHIQFH WHQ WRHU (FER QRRLF6DG 7KH PDLQ DFV
S ,W LV DOVR SRVVLEOH WR VWDUW KK XHDWW HYWHD UCHH&H EXW RXIOHSQEH LQ D KRULJRQWDO&SRREIHUIIRMPLRQ @O QG 'HYHORSPHQW % 0= MDWHSWR SSOHYRHIRGHWBUIDL QLQJ FXUULFXOD WR J

GU\LQJ LV UHTXLUHG ,I KDUYHVWLQJ LVFRPWIHQ O RSWHG XIKRX EG QRRAUHPHHE {NP K :KHUH ZHHGWBIWHDQG %RVQLD +HUJHJRYLQD E\ VEKN W SWYFWHFHWHQAUBRBIWWUDLQLQJ DQG V
DQG VHHG TXDOLW\ ZLOO EH UHGXFHG ,$WHKHHBOWRBXD VG HAYHIORIHK®HYHQ PDWXULW\ WKH KDU%KWV@QMHVRRWQRBQDOH =XVDPPHQDUEHLW VWD EWEAK DKEHPRRONWMFWVDWLRQ IDUP QHWZRU
LQ IDYRXUDEOH FRQGLWLRQV WKH OHDWRMHUDL/G DWW D ®RZG D YSHAGWK{INP K 7KH FXWWLQJ KHRURW W WRXXOWGH WKH SDUWLFLSDWLRQ RIVERWKW KSWXFROQODEBW YQ OWKHFKDLQV DQG
D IHZ GD\V VHHG PRLVWXUH ZLOO GURSEWRDW KO-R D DWHORRSWEBGHO sR{FP WKLV DOORZV IRU KDUPBX®WH@GRWKHLWLDWLYH '6, DQG WKHLIUHBRRMALIROVHOMI WR-WEH QGHU WKH 'DQXEH 6R
KDUYHVWLQJ +RZHYHU LI WKH VR\D SO D®R®N VKD BIR EW DY HHSRY HELRWRY WKH WLPH ZKHQ WKH LPORX®D WRNDRTXDOLW\ SURJUDPPH DV D OKGHW MRRQ L @ FfU HD WK SRRHUWLQJ '6, WR HVWDEC
VWUHVVIXO FRQGLWLRQV GURXJKW KLJIKRRG P/SHHHEEMGUSIU H\S B H DOOIDROVD QG WKH RSWLPXP SOD QMR BRISWOWWYRQHVY RI WKHLU DJULFXOWKLN@DIHFRQRPLEE PRODWAWL®I VIVWHP WKUR!
ZLOO JR WKURXJK WKHLU GHYHORSP HQWIHF R\ HIY L BYWWU $ @ 8 DUMIDFK®H[LEOH KHDGHU ZLWK DUWRRS®WRBWLQJ WKH LQWHUQDWLR QD OF XOVQWEGH KRR\ PH, QW WA GV LYGIX E6, 6 R\D
PDWXULW\ HDUOLHU 8QGHU VXFK FLUFXPXWWQG® B \KHW KKWOFRY WY PR DWORZYV IRU WKH FRS\LQJ RWRVKH WHHORBDLAR DQIBH DQG VXVWDLQDEOH TXDOLW\ VR\D XQGHU WKH
UHPDLQ RQ WKH SODQWV ZKLOH WKH SREBWRQWWHEGRDHH RDWXHHW ORVVHV 7KH KHDGHU UHH® X¥ERX®GDEHUMIIGH 7KH FRRSHUDWLRQ VWDELOL]JHV XSJUDGHV DQG
7KLV FDQ GHFHLYH WKH IDUPHUV DQG G ILX®O\VIHOWKHH GL IKWG WIHFHOIRHYROXWLRQ VKRXOG EH V\GFWHRGVVHE\PWWEI VR\D SURGXFWLRQ XVDJH DQG SURFHVVLQJ LQ
KDUYHVWLQJ +DUYHVWLQJ FURSV WK D WWIKWHKQRW HVDWWDUU M SLHH BRI{HWG LV XV XD OO\ IDVWHU 7KWHURMAEBQ®RMHRVQLD +HU]JHJRYLQD -RLQWO\ ZLWK WKH *,= 3URMHFW
FXOW ZKLOH KDUYHVW ORVVHV LQ RYHUPRD WG KW LFRURS R IDWKHKGILKKP VKRXOG EH DGMXVWHG WRp*02 |PYHRIWAXDOLW\ 6R\D I[URP WKH 'DQXEH 5HJLRQq '6, HVYWDE

WLRQV SHU PLQXWH GHSHQGLQJ RQ VHHG PRLVWXUH B6HHG PRLVWXUH
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