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Clavibacter michiganensis subsp. NS0 > DYy NNINN ONILPIAN DON NINN

OY Y TNNY 19D) TOPNOP YOIN DN YTV NPV DOWP DXPID NN .michiganensis

YINIVPAN 2> NONN YT DY DININN DIPIIN NYIND NMNVIVON NND ON MINNN NTY OT
ND NP DN DXNIND NONNN MDOIAND NX YNNI NYI NI MNNNI MDD NMMYY
MY WY DAIPNNT MIVH SINDN DTN MP2 NMONY MIVIVOND NN DYDY NNNNI
P32 NONNN MNNONN DY DOWAYNN DXNINN NN NN .1 : PN ,dNIHVN DVNN MY ,2010
NNAY .3 ; DMIPN YINNNN PATNHRN MNP DY MITTINNND DIDY DIYNNIN NNAY .2 ;2NN
4 5 DN ,05V DXNNND DOYN) DXNNNND NN DY NNIVNN NNINN NYNIND DY DIYNNN
MY .DIRSNNN IR DY IVANOY DI NNAY .5 - ) ; PVNN MTHYN NMIN NN PN
NPANN) OMDN VYN ,OXTPN 0N PPN NMINDN MPYNA DMIPO NYNA IV DINN
NLYIPHY NI N2 MNNNA LT 97192 NPVITIPN INNL DD ,DMINDN DY) »Nana
DMIPNNT .OMYN MTOINL DMIPINT MTIYNI OMNMOM Y 1IN NIPON NN ,MNIPNY
STRND YDYD2N DINN) MIVYHN DINN IPOY NYNIY

NN PN NN IRDNN GNINNN DOWINT NN IYN DVHN MY NIPNNN MDOYIN
YT MPON 680 1IPDI INNDNIY PPN IPD YA ODNN NNDNI .NONKN MNNINN DY
MNYA THPMYNYN DT INMN NIYN DVHN MVIAY 792070 (01T 6,500 — ) NPINDN
; INININDY (MY NIV TIY 35% — 5 NNYRIN MV 60% -1) NONNN NNMT N2 MPINN
MV TV 30% — D INNWN) NYP MY MY PN MPONIN 5% PI NMIVN 0NN Mva
NIVNN OVNN ONRNNND DY DIV NYNRVIN Y23 1T DTN PON MNAOY NMND 20 (MIYXIN
RN RD N DN DX MINA PIY MYN) MPONA NODINN XD NONNN .INYRIN

22010 ONIN NNXN LINNN PIAY PONRVN YON IX NIPN NOWNN PNHYD DNRN NIva
12°20N NINY ,792N1 .2NHY I NINNT MNNAND DY DOWIVNN DININN DX NIPN
DXNNNN INMNY DX DOYIPY NON DN ,NNVINNVLN TN ,NYNIN DITIHN WTIN2 DINYN
NYOND NPNNSN MNPIT DIPTONN NODIVOIN DTN P2 WP NXNND RO ONNMY NONNNN

DYDY NN MYNWYND .ADNNNN INND DIXNNNT I TYIND XY DN DMIMANIND NHNND 1PNON



992NN PR DPNONN MNNINN YY DOWIVN ,DXPTONN NMDIVIIN DTN TaHN 090N
A5V NN NITHIN DNYRIN DITHN 2252 NVYNINND NONNA NPATHN OX PI D120 0IN PRIV
DV 50 DYWNN DOXNNNN TV NDINYN : (NPATNY PYITN NONY DY 101D IMNR) WD 21N
(TPYWOVY NNHaN) Oy 17

MHPONT NN NN NIRN OONNNN PATNN MNPHNI PIDYY NIWNN PIYN DNN MV
DN DY DD NYI DTIPN ITHINN YPIPA TIVY PATNY NHIYXIN DDNN VL NNOYY
NADINY DR YN MINDN NYI NI NYNIY NDML .DNWNN IMNYRIN PADHN MNPN
S VPIPA OOPTINN NMDIVOIN NX INPNIN YDDIND LDINIP DY IN MD NODID DV YpPIPY
N MY .P2ADN MM PN XD NYIAD DNNND MMVINNLNY HTX2 DY N KD PINIION NVINN
DOYN) DXV DIXNN DIPTOINNY NNSHD .MYNVNI NYNNN MNNNN NN NPNY NINNN
NN NNNIN THPNNN PPYN .INM VN DY PNIND TY DMINDN DXVIN NN DIOIINMDI ANIND
TUNYI D) DLDN NN PXATNY OOYNDN DOPTONNY 11NN .IMN DYIN N TN NNOIN
DY DN OYMYNYN J9INI NNNAN NPATIN AN ,(MNAD MPT IDAN)Y) ANV IXP 7N NAVINN
AND DYn NRYPHN TPPYNN N2 DD TITA DWYN WITD YT DY NPIRY PR DY N9
YTY DY YN ONNY AN DXTNYN DIPTONN NIR IVPY 1NV NTNY DINK DMIPNHNI
DYTNY DPTINN — PPN N TPSVDINPN TONNYI ; DD 9 DY NPWYIN MNLDIIP
292 NONNN YW VN PATN NPHN DNNN XD NIYN MINXY 772NN G0N ONNNN IDIN2
D200 N TIN

MIVNN NNONN OO ,D2IOY DXNNXD DN DINNSN NN DY NIVNN NNONN 22D
NNONN .OXNNSN DY TPYTNM TP ,DIVIN MDY NN THNNID) PNND TITA HYNINND
TIT2INNNY DOPTINIIPATIV DINNXNIY 29N NI NMDYN DIN ,TRND NIV PNRD TI1T2
221250 P DM XD IR ININD OOPATY DNV IX DD NYNNN PNON NN DRI XY PNIND
MMNMYN TNRD NXNN NONNN DI DXNNSNY DYV NPIDVINND MWD NN DOYNINYD
TIAYN DD NVIN YT DY 1T NNAN PNAND 1N .DXTTIA DNNY NN DY — DINP DXPNIND
DYV NPHOLNVIND MOWIN NN DOYNINWI NYNINND NYNHNN DY TPMYNYNN NNONN

DYDY DPNINY MNVUN THIND NN NONNN IN -DWIDVN IN NYNTH D12V DXNNNNY
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nonn NN Clavibacter michiganensis subsp. michiganensis YN9N > Yy NKXIN YINIVPIAN 220N NONN
NN 19N NN MNWUNRIN PADNN MNPHN INTIRY DXNNN DY JOP 19002 NINNND NN .TPOPINNI
NNIIN SV NINNN MNNANT DY DXWAVNT DININN NN PTHIND) MDIY 2T .DXNIIN ,025WN DINNYD DN
PPN IPON PNIYN DHHRN MV .APINDH NI MPYNI PPN IPD MY NMIYRIN DHHNN NNYI NYNI
NITY DNIND NXYIND 20N DN TOMIX NN L(DIVY NNNDTY NN ININ) NIDUR TOMIND N8N Y813
NIVHN MY DY NNT 0N OMYN YIRD MNIN DMINDN DN MY MIIWN MPIT2 1YY 90N .20
MNNANT DY DIWAYNN OMIINT DX PN NPINDN D11 MPYNA NYNNI MYNN NN NN PPN .1 : N
MW HY MW NN )N .3 — 1 ; DMIPOYN YONNNN PAPHN MNPN SY MDYNN NN PNIAY .2 ; DIPNONN
NONNT ,PPNN IPON Y2 DN DXININD NINND .AZNNN OY MITTHINNND NNYN ToNN2 DOTHINN IS )N
9GP (TIY D) PN WITY ,DITTA 20 PYH LNIND DNY DITH NN YW DINSDIN DN DWW NRNN
NN NN PO PPHRN IPON YA DN DININD .)NIANIY DI T 15792 NHNDI 1IN 1P TIT,N1na
YXIND DYY NN VWA DX NINDY (DT 273) 5¥T) MIPIN 23 19P0I 20 MITY MIND ; (DT 575) Mpon 55 23
NYON .1 :1P9NYD PN DN NMININ WYY OMIPN DIRNNDNN .(ONT 5,561) MPON 596 - 2 PPN IPoN
DYNINT NYAIND NINN DDIANNT NIDNN KD PN TPTRNAD NN DOWTN NP DITH NN NYNHIN
YAN ,NODIAN DINN NYNKNND 23 MTY INDY 20 NN ,01DY NNNS DIMNA .2 .NDDIAN 11D NONNKN DN
AN NIN MIYNN MPONN NI P I NIND DI PN DTN P ,NNMD MNINND OOV NNININ
WM VN Y0 DITIHN NLYA THPMYNWYN DT NN TIYN YD INYNRIN IPON MY P .3 .van
TN TPYWHYN MV DX NOWNY NV NN .NMA-NMI1A NININA YN 7PNV YONN DITIN NLYA TN
-9NNN MDY .4 .M NI MY NN MVNN MPYN 595 19%) XY ,2011 NN WHN N NYYT NDNO
112°207 NIN NXIN SVIPNYTN OINIY NN .TIND MY PNO-PPN MDY NP 9NN MTIND )N DIAN
MNPN MY DIDMPY NN .5 .(DDHOM NYNITN MNPV NMVLIRNVN DT HDI2)) HITIN NOPNNI OINVN
DTN NOWIN .6 .(DPNWN) N30 1IN DNIY DITHN NN YPIPI TIVY PATH : DIWN MWUNI PATH
NYM NYRIN DITON WTINT NTAYN MIYIDNN NN MYNIN IR TPNMYHYN 1NN DNNNY M IRDY
, DV PN DXNNSNYI NTIAY DY YOPNY ¥TOYN DY TINND DN DN2NN Y593 : SO NYNTH DIV DININIVYI

712X IN N2 NININ MY NNNINN N

Nian .2

YINMVPIAN 220N NONN NN Y9 Clavibacter michiganensis subsp. michiganensis YNon

Y DITH MDNM MAIWNN NNXY NPV MNLDID NHNN 1 .NPYA (bacterial canker)
VT NYNNN H9INN DYTHN A0V D1 DXNNNN NNMNND OHY MNNNN ,NDY NI NONNN
PTONN DT RN MPNIN MPON MRS PN NPRM NIPN 29-DY IN DIINA DXYINA 1AWIND
9 DY DINVIY DOV 117)2)Y YNNY MINY .DNY 190N TYUND YPIPA DXNNY NPINYA D) TIIWD 51D
NN NONNN .APATND NPH INND O DMMIDN NNAVNH DINN DINNN N ,NDIN) YPIPN
19270 1IN DIDM IDMAN IN DM NTIAY ODD D20V ,DPPYN M0 MYNNIND DINMI2 DINNNY
.DYTTI2 DWW DXNNXN NNNNN DI NONNN NN YYN ¥ DMIININD D312 DVNNYN JN2 MNNN2

9



NNAYNN DY DXNNY DY (DIMNVIID NP XDD) VINTINDI MIAINND NI W MY PTHND 7O oM
N9 ONINA .NAYNNN NXDN DY NIVN NYIYN NPND MIYY N NNOND .Y D915 070010
MDND MNPHRNR NYAN DTN PNVYIA PTONN MOLYINND .NMIAX NNID DY NAINND NMDIDIIND
VIN DT DMIPAN ,NDIN IIN ,TIDY DD [ PPYN N qONL LYPIP IN DY — DMONIVNIN
NTND 91D PTHONN .Y TPNVIDY DNOY DXNLY IN MND ,POTN ,0IV) ,PVP TNND ONNNa
NOIYM NIMDIVN TIT IDANY ,DXNY D) ,DOUNYN NOIWNN HNN MNND M DI NNXY
,DOYN )Y DY NN DYDY MDOPNN DDD NYNNN DY OMIPIXYN DNNOION DMWY MTMVTNN
PV IND0NN DIV - MPAN DY M DY MTIPI NYNN ,NNND DY NNV DN ,DOYN HY N

LDXDONTR DOYNY NPI NTIDN PYI NND VINND NYAPNN NXYN DIV DN DI NS

MH2 XY TN, NID YN DDA DY MMIPNA IYNIAY DMIPNNND NXIN NDYND VNAY YTNN NPN
INIYIA D) DOPNN DINONN NMIVNN NNONN YT PONYNRIN PN MNPN 220 NPN YN NN
9 DY) DYIWIND NIWNN NNONN DT DD KDY DPIWIND MNYUNRIN PATNHN MNPN DD XD NNV
Y7TY DMIPYN MNWYNRIN PADHRT MNPN NIOR .DTND NMND XD DXNWN (TWINPHN NMI90N
NYANNA .ADNNN DY MTTINNND MDY MY MY ONIN DN DNIWI MAWNN NIVNN NNONN
AN D29 NHNXYA DNAHNN PYNI NNNND OONIVPIAN DN NYNNY NN VAN NN WY
DNANI NONNN NNXIYI NMY .1 NN INNSIWY IN DD NNNINN XD NONHNN DMINX 0NN
IN DNN MIYA DAY NNV NINHD DNNONN BN DAIPN PN ,TIN INY .00 DNIN P 1IN
1N XD DYTON PYNN MMM DDA 55D NNNINN XD NOAW IN NN NIAPIWN MY MIYNN NN

V82 NOYW IN) WS OYTHINNY MDIWONN WA NON DYDTAN ONX N2 VPN TN

DN MY NYNI INIIN DY NYNNT MNNINN DY DOWAVYNN DININN AR PTHINDY MDD 1D
99N N2 NPINDH DY) MPON 226 DY 9PON .OWYY NNNI NYIAN NN DMIPD INYNIN
MpPONNN 53% -2 2009 MWVA NNMT NYNNN DVYTHN PYNR NPONN MTIN DIMNN) IOONN NN
DMIPOYN YONNNN PATNN NMNPHRY NYY IVONIY DINNIN MNL .7NVIAN AN 9PD YDV DYT)IN
NNNH [, TIVNN NNONN 22D .MONYNNN DOYHNT DOINYNND DI DIXIN IINSY DO Man on
Y DXMYD) DOPNIND NXNN NONNN DN DN DIVIY DITHN MNY THIND 122V NN NYNNNY
PN P DX TPINN NI NINNN DN DXINN DIANN) DPNYRIN MDD YTPIND (DXNHNS MIVY
YONNNN PATNN NPNRN WAVIN NDNNT NN DPXTH PIT TN XY HDOa N ,DX T DONNNS DY
SMDIND ANND WTIN TY DY TONN2 DXIPNN D2 IMT OMIMNIND NYNNN MPHNON .NNDINND INPIM
DIPNA P NNNAIND NMIY NIDINT MY VAN .NDINNDN PNNSN TR PATHN PN MON DA
TV MR JATA DXPYN PN DXNNINY ININD DDV IN DOWNYN 71PN NDINNDN INNND TN 0N
M>NY2 DNNONN NMAY NIINT MYR) .NADN ONIND DY WAV NONNT NIINY NITN PR
PNON PO MDAV .NNHD PN MNVIVNVLNYI PPN NNNA VT DNNINIYD XIN-INIIL
DTY DNNNNYI) MNP-IRD MDNYW (M) P MMNMVITNVLIYI ,9NNN TYNL WDT) DINNNNYI)
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N NI NN NYNNN NN, AN
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ND (119) NYINY YDIDM IS0 LT HDO2Y) DOYTHINN YT HY MDY VN MPYNN NIV NIYNN
DYPYIONL WYXV YPIP MIVINY MO NN ,NNT NNYD 0202 NNNINNY NONNN NN DY WD

DY) 2202 NYNNN NN NN NN MTIVN) TN

NNNNI ,7IVIAN NIN YN IPON MDD NX NININ IPON VIV NOVNN NIV DVNN MV
NIND YMIND DMINDN DN MY MOV MPITI NYNI 90N .2 MITY 1)) MNI1 00OV
NN PAND .1 : PN MIVNN .DMINAINRD NONNN IPNON ONPDY INNINNY OINNY DY NNT DN DNV
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DY PNN NTIPY 1IN ,NDNVN TN L(020)1T2) M2NN DTN L(NAY NINDH ,NNNN DY N1A) NN
TV DTINN DY WP XN 12 TNNNI LYTIN YT DMIPDIN DNNNN THN DI 1P DXIPIDN .NIANN
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2202 NHYRID DPNHONN IMT DN DMIPNA (1 NYAV) NMINIT 6 DOOW BV 9 DY NIPOIN NPONN
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MTTI2 MIAVIN VPP TITAY ©RNNN CNS yNn MDINN MNDY DY PTYNRT 25V DYV MIVIDIN
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nvwa .PFGE 5w nvoix 112y 011577990 nwidw oy noavn ynw oym1an .(celA, pat-1, chpC)
DY22PNNY T DM DOLYN DINN DNOY PPV HPVIN DY TN PTONN DY 0551 NITH N
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.9NNN DY 2NN VAN DXT NYAPD MH2NA DXNNSN D2 MYINN NOIVIN (DY 10-15 NINY)

MTIN YN GONI NIRYA VNN PIORY MDD DDTHINN DY DMIPIDN WA PPHNN IPON DD INNRY
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s IXNVN N30 NAYMIN 9IVIVN NN ORN ; NIPNYN Y 1IAOMIN DTN PVIN DNRN ;99N NVIN
Y7931 ,(DXINN OWTHN NXN D) DT ONY INR DTHINN DEN P DITIIW INDPNN TN DO ONM
MDY NNMN OND ,OYIN TONNDY 90 NONHN DY MITTHINNND MDY WY ONXN) NINNH MNN
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1 21Ny Mponn MOo) MY NXAPA ;2009 ,IX11291 28 — Y 2008 120VADA 1 DYIINNN
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2010 ,LOMNNA 31 — 1 2010 ,X192 1 P2 VAWV MPONN 1Y) MY N¥IAPA ;2010 ,9N11292 28
N MIYNMIN NOX MPONIY 91 2010 920VAD WTINKD ININND WNLIY MPON YNDNN MNNA NIDI XD
DIV DXINN2 NN IPDAIDONIY DN (2011 ¥I0D) DINMN NIND PIT2 NY2IIN NNIDIND NN
NLYN NNDINN ,DWYND 19D) YODXVVLD YN DINNNN DXINN WS PYNRIN 2DV . TYNNL LNV
NXIN DIRNNNM DANTA ,OVYTIN NV N NT NIPNL NYHNNYN 1A TTHN (OMVN N TIN NI DY
NLYN DY 1P87191990 INMN NN ,OYND) DIXVINNA DN DYTHN NOLY NN DXINNNT MINOYW YI9yD
0PI MIND D92, 007701 DO MTIN Y10 125N MNMIYIN DI XY INND (MY YNA2) MNNNIA SNy
NININD DMWY DXTTH P2 IWPN 1N XIN 2OV .2IVWNN THND NYNNWYN 1Y (DM91T) DLW D
YONN NTIN NVVY (1) :)ONDD , 0NV DXTTH NN (NONNHN NNOND) NYNNVYN DY NIPNA .NONNN
(1 D5201 0+1 MNIT) MNDN NN NNMN N2 NNNIY IX DD NYNN INNIND XD 12 (DINNKI)
34445 NIT) TRND DM IN DM LTI MY DNNAND 12 (DXHINNKIL) YO YN NV (2)
DN DY N2 DYTHN NVY TO TINN ,NOTY .NYN 002N DD OIN PRV NN .(1 NDaILVN
DYT)HN 13202 MYRID NONNN DNAN I WTIND (3) ;3-5 NNITA Y IV NLWN DY PN
,0 7097) 595 NDNNN NNMT XY N2 N IN DNX NPT NN 1N NIMIWYIA P NYHNYN NT NIPNa
02990 DNVIND WD MYIIN 12 WTIND (4) ;NO¥N0 1 7T MR DY NPPTA INKRN (1 1DV

OV NN D92 MY NN N2 MNIYIL P NYHNYN DT NIPNI

NINDN MPINA NINNHN MNNAINN DY DIYIVNN 0NN .3.2

P02 I9DNIY DM WY TIN NN NYNNT MNNAND DY DOYTHIND WY MNY MDY NYawn
WNL DMMIN .OMY DXONNA PVINDIN YTINRN NN IDINY NIIVIN DI DY YN MMM .9PPNRN
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YN F — 1995w .0»715-17) Th ANOVA NN MYSNNI DMIMN INNN 170N P .DORNNN 1NN
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19202 Y9N MYNN NN NIIYNY DDIDN 1NI) AT NNV RIN DMIVNIY XD PN YTHNIY DINNIN

NYNNYN ,NT DIPNA (D987 DINWNY OMIRNNN) ANOVA »Nan mysnxa Innm Xo 0mn (1

DD DXVDLLD DXMN WX DN DXMIPHN .DNWN MNPIWN >3y P 097NN NYPNIAY 1 NI
YRINNND Y (PN DRIY) MNWN 29I DIYXINND NN DXIPN 190N P07 ,MNSIND P93 NYY

9pon " (ESRI, Ltd) ArcGIS10 n3omnn my¥nxa w2 0nYY ¥IN910 NN P00 NN NN
MAPNT MYNN NN DY MO .IANIN DAY PO MM Do oy M GPS myNnNa wap
109 ,(1 192N 0-1 NINIT) NN NNIN - MY MNT YIDY 19D AP0 NN D90 NNMPN D35 PN
IMIN DY MIYIDN NN MO JNNN ODINV 1IN G0N (3-5 NINIT) DM DHM (2 T TN
9N 1O MY WAL TN DM MY NIY> NMMPNN YIIN D53 7D ININ DIV NNN 1IVWIAN
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YN MTIPIN DAPNNY DI YXINN 21N NNDNT NTIPI Y32 TIVN IR MIVN DXIN OXTPIN NIPN
MYNN MNI DY YT DTPIN NIORY NN PN 1PN 1NIY 2WNNY DMDN DPTI2 NDIADY
3 5¥ DT NTPNRNN MRNIND NIND IMNIYRIN NNHPNY 17P 1-3 DY DXPNINA (0-5 NINIT) NPNPHN
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NIXNIN .4
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PN DY NP MPITLIYEIA GONI MHPON NINA PTINN MTIY NPYTAD MIVAND DTPNL 1IN
NNV ,0°219°70 MY INKD) 23.1.2011 2 HMHON AININN DY, TONNN NONNN DY NIYNN DY) DN

.D»NON PONNM DT LDIMPN NNVIVNL (DTIPN NINNA NYHYD
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ALY DY LDIVMIPN . JPYNRIN NTNHNA 1DINY VOVMPN SV TPPAIN NPNIY MO Y812 DT 97103
LDONYI PIY NN YW 1Y ,ONT\PD 10 Y POINPNPN NN OP)

VDIDNIP — DNV TIT PYN : DINDN DN DD .3.3

ATPOR DTV 2PN XN 223090 TTNNY VDIOMIP NIPNIAD MO Y¥I2 IV TIT OV pwna
999 M0M)N TONN .2V ONNXIDNYI NIIND NNDINND YPIPY GOIN VDINPN

(DDA DY) DXNNN NPIRY DY 91 NP .OTPN N THN NPPY .1

NN N 7N DY 070 X3P 10 - D PVIDMIPNR PNAN NN MND D¥DINN DDA NLYN NIPYN .2
LDOVUNYUN YTV DY INOIINN

(971 1% S¥ 910 1127 .00 109 2 + TP NPPRMPR TV 1) NPXMNPNI DO Mann DN .3

YTIN Y¥I2 IV . TA92 MWD DY, 0179 P71 1099 NON TV NIDPN YINY DDIONMP NV .4
NP NUN MY

TYYW NPNN TNXY NNY NIDWI YPIPN 070 5-10 PYY MNA Y82 ,0DINMPN NI INNY .5
SNNND IINN NPINY P1192 YOO DPWNM N1 NIVN .N9NUN

MPONN PR YPIP 12YN OR DY NTIPN TN DY NONWN .6

NIXXIN .4
DOYNI NIV INNY NPINY HY MISVDIIMIP NV Cmm_HHT99Y N9Na 9% 71 0% 4.1

NI PXVDIMP IIYY IDIND TVPDIDP KXY R .1N2T NNYXNA DPNDN NIWY MYN DY NONIN
PINAN NDOPOVP HY IRNIND MPTN DX RTND 7N DY .7PI0VPIAN NN XITH HNDN INNY VDVMPN D
DT MNNA ,NNINRI .QDN MMIXLDIINP INND TIVI ,NIYRIN NTNNA NYAPNNY PNXOVDIMPN TONNI
NN DY Y9551 NAN .INY D) 71PN IINT NINPY ,D2T719) DXMIWN 7NV ,MVP NPIIY MND NYN)N
TOONDIOINN NNVINNVLN TI 2APY (OTIPN MNN2 PN 6 NMIYD) PN 3.5 P N (02T + NMIHY)
L DYUNRIN MINNA 870 68 5 IRNYNA LN 61) PYNRIN NTNND NRNYNA N2INA NI NNMD MYINY
D17 DIPN2 NYIPNN 7D 55 HYN NOIVN NNVINNVLI NNY LDIVINPNY IR TYN (1 .ON IPN
TPNOVDIVMIPN TYN D) JIYRIN NINN2 D> 39 NNYY 009> 23 7PN DINNAY TPINRLY NNIVINNVS
JYRIN NINN2 O 140 D INNYNA ,0M 96 TUNI IND MIXLDIIMPN PONN NV ISP PN

(1 .01 n%2v) Cmm N SY VNN NYYOP NNMN KY — IRNIND
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170NN NIK? Cmm a paTn nimea 1 ahao

05.05.11 20.02.11 | 10.12.10 | 25.11.10 | 14.10.10 | nno3Tn T 7 P30 MINN N0
1.0 1x10* | 1x10® | 1X10° - n"D 0-10 P17
1.0 0 0 1X10° - 1D 40-50 P71
2.0 1X10” | 5X10” | 1X10 - n"o 0-10 ©)
2.0 1X10” | 1X10” | s5X10° - 0D 40-50 03
5X107 0y
1.4X10 2X10° ER) Tay | 2.7x10° v

7T D0 — 207 TN — 2]

NDNN TYNNY TWAN MIND NOWI XD NIN FPNVDINIPT OPD TYIND YN XN IMNNY DTN Dva
N PIN N O) .PONNN DIN PP 7D DN 330N PN IIND D PHANY 1N . PINHN
SINDD PPN NNAY WD KD NN TN L,PATNN NN NIDD NNND NNMH NNAIYN DY APn )1Oyn
NYNLN YVA [, PONNN D) DY DMNHY LYND INNNI DINWN 7MY DY) ,NININD .NNTIPH DY
91 PPYNNN DINA PIDN D) IMIN OMINDH PXVDIANP YIIWNA D WITNY 2IWN DTN NOIN
TATD MPRLDIVNPN TONN NN DIDAY I 12 PR,V DT 1IN NPNY T ,XIN MMXVDVMPI NINND
MV /N MY INNPY DXODIIMPN DY NMNONN P2 IRNYN IR 2 .0N NIV .PATNN NPVPY

Ja

JINXN 7271 N'™2aY 'NNY 7w NANYNN NXI'Y D'00ISNIR 7w 0'yXInn 0'n'D 01Iiml 2 a'7av

Measured parameter Units Year 1 Year 2
Organic matter % 37.2 55.2
C/N ratio 10.7 12.7
Total N % 2.06 2.55
Total P % 1.01 1.17
Total K % 4.08 4.28
In a 1:10 water extract
pH 7.1 8.0
EC dSm” 11.44 13.71
N-NO; mg 1" 226.8 381.7
N-NH,4 mg I 37.2 14.0
P-PO, mg 1" 22.6 5.1
K mmol, " 78.6 86.4
CI mg 1! 1950 2280
Na" mmol, 1! 25.5 35.0
Dissolved organic mg I 2152 2157
matter
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VDIVMIPN DY 1D NNYT NPIVN MY INPY VDIDNIP DY NIXNITNN INDIIN 2D PIOND 1N YN DMNMIN
66 — 5 N> Y99DN 1PN NN (OO PN 5) MDAIPN NN YPIPY DIW»L .MIYNIN NIV ISPY
9) TN N2 NT LDIVMP DY POYND NNIN NXT NN .THN DIPNT P 8 — D DN ,ONTO W'
NMOYO NION W DY) Y8ND DML DTN PHRT POURND DY DITHIN 1217 IUNRD (0T P 130

.DONDN YTV NYTND TN DY ,NT LDV

09 9779192 00 4.2

IV Y TN IDINY VDIMPN GOIN I, YN XD NLYA MY SNNX VNV DT 971192 ;7NN
DY NP NN W DDNTIY DT 01N TONN DD TNIND NN DO NON RO DY NIPHNa NNV
Y ODIONIP

0»9N0N ©aN2 0D 4.3

DV HOINDID NVIM ,YPIPY M NADID DIV — DD DIV MY D95 N0 TVT DY PYNa NN
MND MNXHIND .NNPAD IRNYNA,0VDIVNMIPN DIV P NN N NYT YNNI MONMONNN VPPN
PTONN DY DTIPN PATHN MTIY DX PINN ,2 TPNI
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0 10 ‘mne from étgrt (daysﬂu 50

.Cmm 5¥ 0TP PATH MTIY DY VOIMP NYAVN :2 9N

PN N DTN AP TR ,Cmm N MNYOWIA RPN DT NNMN NNPIIAN DIV D) Y MNIY 1NN
42 INND NNPAAD IRNYN 5T 7TO NI MR NN MIN ,AIRKINDY ,LDINPN NINDNA INY
.oy

rT.5

7PN OMNMNN DX NPNNY NOIDI PIPID MINN NN DI 2D K¥NI IPNNN TONNIAY 1TV M .1
DNNKN IIND DY HIXKLDIAMIP MY NN NPOP DY NTIAYN DX TYNNY TRND VN O MYNRYN PN
SIPYTI N T MON

V2N 90NN NN NN 99N S NIV 190N MHYN DPD INKD DIPNINND NMIY DNT YO0 .N
ONNN N 75% Hyn (V2> Dpwn ©X01 YY) NOINT NSO I MND NNV 1.5-2.0 52 NOWN
,229 59995 7Y W N 02 1IN D RN VIV WINPT 0.5% - 3 3.5% - 5, 1PN 2% Syn
,N121037 NPNHN YPI DY TN VA TN .2 NIV DITIAD ,)IYITA INMYHYN NNDDND NYPN
DIYM TPIVDIMP INNIN 1IN DY 191 NDIDNND NPV NYANHD 2N NMINTN DY ,mond

21NN NIDIIMNNPRNITN PNIND NPN OINN DINLYD DNY,NPIAIY XNVWY DX ,NT 1IN
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PRI 591,120 YPIP MZNN RITH NI NN 12INY VDINIP XD DNTIP DIPNNI NN .2
NNIYNY 07N NN L(Yogev et al., 2006 , 7w ,9N5N NPT DPIND HYNd) NMY MOPIND
250 NYNN NN XITN NXIN -9y (Yogev et al., 2010) 91 MYNn 15 D) NNNDHN MTNY

.(Yogev et al., 2009) »ox>0PIN

ITNNI TPLIVON PYA APY IRDN 93D ,MIMD NINNIN VAP MMXVDIVMPN YIINNND MDY )
D) IYIN 27N ,VDIDNMIPN DY VININ PP HYIN NPYRIT MNINNA NI DOY0 NININNDD ,IUN
DV TN MLP NN NN APY ,NINNKD TN .7V NMIY NNNNL VDIIIPN DIV INNY
VAT MMOLIDNLY NN NIYINNN NY ,NITIO NN SNV YN 1T DM NOY 90N
NP2 VN VNYTD .09 2 P IV D 10D .NAINA NP 7N TODNN DY YT PN YOI PIad
DYMY NOYW NN DIWN LONY DT 2DV ONX O) .NODN NPT PYNIN NTNNDT MINNIN NN YUND
NIV 1IN DY N PNIND DY INNOMN NNDIN NN DDIAY IWN PITY ,7IS0DIOMPN PINS NN

2792 TINN ANMYN DN NMVID TNy

VDIV DIY» NITYI YONMIVPIAN 230N NYNND NDT 272 DINYNINT NN W WUNRD TRND 1WN .2
YPAPN NYINO MDY TN LAYNND 20 PIND TN N NPPVPIOY NTAWD TAYN YPIPY YDOIND
70 NADID 1D MMINKN MINYN DXININ JNN DY DININD NNIN NIV VONN PIAD

MNIT W PN YN 5YTHD .PNNN YSNI NPIY DI DY RUYND NIN PN W NN YN .3

M) WX MMM (Raviv and Lieth, 2008) 0vVI9Y DIPNN NI NOHY ,DINNY OMHIVD ,DININY
OOWN MSIN D52 NTHNN NMOYI NNSNI I DLV NINPNN THINROPNN NININD MNOY 79 OHIMN
IWIDY LDIIMPA YNNWND VINNA I ION MININD I2YN .NINNN D552 >ON*N NPON D) 121N
2551 (N9 OV LY 15-25%) 2> MIOTPN NPITA2 NN ONIVPIAN 223N NONN 199D DY NI TN
LNONTY [ OPING DY MPATA2 IR I NDNN 29D VDIVMIPN DY MWD TYN N DIV .NIYNN

NMPN 0N INXY .(Saadi et al., 2010) ©OwTN 13 N NYYNY DY PONX NNPN TIHIND MDY NN
Q0N D17 MINN NNV DIP LYNNI VDIONPN NDN NN PYID 1N MWD

Dipn 'xn .6

Raviv, M., and J.H. Lieth (Editors) (2008). Soilless Culture: Theory and Practice. Elsevier,
Amsterdam. 587 pp.

http://www.elsevier.com/wps/find/bookaudience.cws_home/713460/description?navopenmenu=-2).
Saadi, 1., Laor, Y., Medina, Sh., Krasnovsky, A. and M. Raviv (2010). Compost
suppressiveness against Fusarium oxysporum was not reduced after one-year storage

under various moisture and temperature conditions. Soil Biology and Biochemistry 42:
626-634.

Yogev, A., Raviv, M., Hadar, Y. Cohen, R. and Katan, J. (2006). Plant waste-based composts
suppressive to diseases caused by pathogenic Fusarium oxysporum. European Jour.
Plant Pathol. 116: 267-278.

Yogev, A., Raviv, M., Kritzman, G., Hadar, Y., Cohen, R., Kirshner, B. and J. Katan (2009).
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Yogev, A., Raviv, M., Hadar, Y., Cohen, R., Wolf, S., Gil, L. and J. Katan (2010). Induced
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aypn 1

Clavibacter michiganensis subsp. ,m2)ya (bacterial canker) *ox90P2n 2910 NYNHN NN YINKVN NNON

DTN DYTHIN DN INNKY .0MNON ITINY INKD D) DN TN MY YNNN NIR DIIRND ,michiganensis
YN DY 9NN DIPNN D92 KD ,YIAN .OOWINN NAVYN PI1DPD MINNRD DIWIN DINNNN NPINY NN NNAY OINN
DRN .2 1DNINAN DXNNYN NPIRYA DXPTOND DTNV 12T NN .1 : MININ MORYN X NN DT IPNN2
NOYNN PIDID NN ONN .3 — ) 1WTNN D1YTHO NIOD DOMNNN D1TIN 1IN0 TINDA DINRNNMIN DINNNN NPIRY
NPINYY |, 02PN NONX MIRYNA PONDY NIWNN NN 10MNX DNDO0N DYTHN MPINY MOMIDa DNIPINNN
Y2)D MM NN INNNY Y, MNNDN NIV MPYND 1IN PONNN PN NPNR DMNNN DINIINND OINNY
oY, DMIN AT OPI9D MDITI NPDIVIIND DXTNY DIPTINNY NNNND .JOWMHY ¥ dNNY 99N DI90N TIT
NNPAIN DY MDVIN NODNA MNON MTIVIIN AT TYNHY .DYN) DXNNY DY DYDY 1IN DIVTIN DYDY
DINWYI) DN DINNY NPINYY DY XN .20% DY NNYY MDVLIN NDIDN TIY YD ITIY OXPTHNN ; NINNNN
D1 NN ,TYNNA NP DNDADA DIITHIN DINNXY ONYNI PATHNI PN INNY ,TPHNINIVID MIWYY PATN
YNNND PATA NPNRI ,NYYND NOON WY NIIYD 1DOUVINY DY) DXNNN NPINY DX NNOY MY TVmvY
TN NTIDON NN PI,INN 1PIDNN WNINN IR NV MDA ANNNY NN .NDIYN NIIPLIWTHIV NTIION
DMVY DOYN) NMIDIY SNNN NPIRY DY NIDIYY N DT R¥NDND DY MYNYND .Iwynd NOIN (0.45%) 240 TN
YT DY NPIIN T MPON . IWN PATN NPN IPN DT IR ,DIN0N 2ITHN 2100 MNIYRI PATPH NPH INnY
NI IPON NN NMNINND D1V DIVY NNND NI NYIN MINL YW PPN APON N NN
2Y7 NNNN Y9N .DNDADT MR YTPIND WY ND DXNIWON DY NAYND IDPDN MINNY NNIM) NdPaNIN
PN ,OAN SONIVPAN 2231 NTNNA YN SNNKN ININA DINVN NYA NMITAHPHD MWL VIPIY TNN PRY YNNWN
ND JIIYY IP120 KD 19IND DTN 22N MINA (XD IN DWIN) DXNNY DY NPIRY TOVND VY 1o Pond
91202 NN JDIND JAVYY ,NNYNINN AN MR PP YY MNRYY ,NI8VND DY Papnd INn 2IWN DN DavY

SOUN PIDID YINNY ToOWINN SNNNN

NIan .2

YINMVPIAN 9N NYNN NN Y9nnn | Clavibacter michiganensis subsp. michiganensis y)nan

.DXNNXN NNNND MNNNND ,ND¥2ID DI ,NMIYN NN NN OYONN ,MMYA (bacterial canker)
DYTIN DY INND .DMNON DYTHNY INND D) DN TNV DWINN DXNNSN NN DIINNT NN
DYTHN DY .DOVUNN NIYN PIDD MNND DXWDN DINNND NPIRY NN NN DINHIX ODTHNN
DYTHIN M2NY TINDA DOVDN DINNXN NPIRY NN DNIIN DMINN TN 7TNNR TONNI” NN DVIYD
PI2P0 INND DMY MYINNN 2OV XNNIN INNIN IMIND DR D9 INY ININD 2DV P DOV
NN OYMY 122) OXNNNN NPIRY DY NIIYN DX NNAD PYTY IP2ADN KD DN DIPN ¥ .NAYND
TIMDA DMIMI DM YYD DN NY DINNKN NPIRY DN DMIPN DX DIV .TINDN NI WTNN DY TIN
IPR) NIRVIDIVIA NN NN NPNX D MOINNY NIV MIND MDNIN MNPND N TNHN MNIND
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YN IINN DY TH> MNIYA DY DRI NOWNN P10 SINND DMNONN MY SNNY NPINY (1
5S¢ PATN PHYNY DTYPHN DNV SNNYD NN DOYNAN XY DAPHN NN NN INND
129090, MYNY 19010 1YNIYN N MYMINN YINAIVPIAN 1910 NYNNY DHMNNI .0»P DN 0NN
TINDA DINYMN DXNNNN NPINY DR .2 1DNINDN DINNSN NPINYA DPTOIND DTNY 0% 02
MN0A DNPINN NAYRN PIPD SINN DX .3 — 1 1WINN NI MDD NN NTHN Mand
DXNYIND DNNY NPINYY,7PAPA NN MONWN PHNY NIWNM NN TOMN DMIIDN 1IN MPHNY
797 2209 MM NPMN INNNY W ,M2NMNON NN MPINY VN SONNN PATPH NPR DN

JRW»9Y 913 SNNY IRINA DIVN

IVXIAY D100 VIXR'N .3

T2 TN N2 ThY 71T AN NIANA INNS9A NN TITA NN MDY N™MAN N NIMKY Y Damn X .1 3901 N
N2V O'NAY Y NIMNY AW ITHD QTION NOWR NN NM2AY MY T RINKY NjI9N 'Y a0 WTNN NiMaavn
MO MM ITRD 1Y NIMRNNE NYNN 'Nan NM2ay NNy 1 nimyg 021919 187100 DY NN LT ;N9YNN NN
A1Iman nowt

DINDIND DINNY NPINYA DIPTINN MTIYIN 3.1

NN IPYN NN IIYNIIY DD MW JNAI YIN YNNK IDINI Cmm — 1 OIPTHIN OXTNY I Y3 TYN
YN APYNN 2011 NI INIY DOUTIND 2 MY 2010 H12IVPINY VOMIN DOVTIND P2 YN PYNIN

INDIN DNV .(HOT) PRIN Y80 HW DXTINNDI YTV (DOWTIN 4-5 %32) DN 7172 PNNY NYHRNIA
DY9WN TN DPIMINN NINNN 1NN DIX9YN YY INI DD NYNN DY) YN 92 PV PINSa
PN ,YPIPN 9 YYN 11 1.5 YY NANA 19NN DN DMDNN NDNN DY .DMIPM DOPIP PYTY PN
— Y932 NNY 99 — PYTNN PVINY DMIIND 1NN DNNYN DDV INVPI 1IN KDY MPYNNN
VIYYY D> 3-4 P IIY DY SNNINA ,TYNN 0NN NN DY 10NN Y9 19NN DNPY 1INWI)
20N Y¥ND HY NANN 9N DDIN : NN Y52 DN NIVIYYN NPNHNY MINAT INPD) ,WTIN Ty MY
YTRIN DYDXTN WYY (NOWM NI8YN) 2N NOYP S YOPN 1999 MMXTN I8N 10N YV NAND)
.DPTOINN NMDIYIIN HTN NYAPY MWD NRNT ONN DNPDI 191 INKY OI0N YPWHRN NP9 19PwN
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YOIIN ,DXPTPNN NODIVIIN HTN NP DWY . ITNN NNVITNVA YA SNINT NINDWI NXTN MINY
1210, 21271y NG .0NHMIVD DN YN 0.5 9DIN PV 93 ,1WND) N NPPYS MWHN mnnT
NORNN 97 0.1 ;10° YW NPNRY Ty DPNIYY DN WA 1N INRY .GNTION NNHNINY 91NN

TNONDIPINI DTN NN MNOXN .CNS y¥1 DY >0 MNDY SY (TI932) WIT DNNPHNN NPNRN

27N 2VIM Cmm SY NPIIND MIAWIND 19D N .0 DWNN Tund 28°C Hv NMvIaNLa
DXTYINN T10 TPNNNN NNPIIN NMNNT IWIAY DMDNN DD DY .NNPM N0 DIPTINN NPOIVIIN

5PWNM 0N HYPWNRN 197 WD YPWNN NYIPY 19PWI DN 191 INRDY (MW 48 Twnb 60°C) 9nna
DIYTN NRPY T2 NNPONY (DXVINND) TPNNN NHNPXIN HY MXOIN NN DWNY WY YN
5¥ MO NN MOYNIY TN DY PINST MOYIIN SN MPYN 28D 1IWNY WY DN

.DXNNNN

YN PATI NPNI OINTIND DINNY NPINY 3.2

5y MPYNY MNURY PATHR NPN NYUYNY N9 DINNN DINYIND DXNNY NPINY OX NNAY T
2P0 SNNY NPINY 01T 97192 NPVITPN INNL N 2011 -1 2010 MY THNNA PYNI MNON
Y2993 NN 9IWA NNX TP DY INNN INMONOM ,NPVINPN INND WKW DD YN
D90 DMDN INNPNONY .NINNN 0NN DXNYIND PN B DN NINNN PPHDN NI DN
D 1Y, 1NN NRMIYN 1991 YA TONND DRTIPN DINNSD NPINWA 723 YY INNN DIWTNHN DN
,DIYN YN NYAIND 0N 5-8 YW PNINI LTIYY D00 4-5 HW 0IPYY 28N TV HY NAND YIN
NN 95 TIN2 .DMVN NI N DNAM 0 4 — D 7PN N2 9D NV YN 50 NYIN "MND” N

NN Y DNV PN 0NN TR 992w (HOT) pnnn y8n W DXIND DYINN INNN MDD
ON . THION NPVITIPN INX DY NPPYNN NIIYNY 172N TR 0N DY NN MOPN DY DTN DXNNNN
NNAY NNMN NIVNN (2 IPR) NTIION SNNND WY N NNPN TONNY TAX UTIN TUND NLWIL 1IN
INNDIY DOVINN DXNNNN NPIRYND PNRN TITA YNV NONND DN INDINY NTIDONN NN DN
MNNY .OXWTN DYDOPNW IAOMM INNIN 0N NTIOONN YNNY NTHYN INRD YTIND .NDNDN NddIY1
NONNN DM NN OIN DN ONX PTII 191D INKRDY DPHON MNDND NOONIT NN DONIY NTIDONN
MNAT DMIYS 190N INPDI NDNN TOHNNA .TIMA N NN DI .Agdia NIAN DY DOVIP MYNNNI
MNNY OMYD 3.1 PYDI ININY NPIVINON 19 DY DOPTANN DX DNN TTAY DN NYYN DNNY
MNNN 13 — N MNNHNN 2NN 2011 D98 WTINA 22010 519X YTIN 12NN DMNMVYNRIN NTIIONN

DM PINND

NYNN T NI Y1 0NT 2" NIV NED DNNNA DNYTINGND NM2AUN NN D IR NDWAN INN 1Y Nmn LN .2 9010 N
YNN N AN N Y DTN NNy 1y angn van A G nTRmn TNy i RImay

MDA MPYNY PRI PN NOUN PP Y9NN 3.3

2YT) MPYNA YW IPDA QONI ,NNIINY NIMNNIND PONIVPIAN 229N NONN NYNN MTIR YN
DTN T901 1IN NMMY OWTHN DN DXNWIN THX HI2 .0PYY NNN NVIAN NINI NPINDN
IPON 5YTN 22N I9DN IPID) DNN THX DI DN (DNOY ITHN 22N 1P DIPIDNY IDIDNY)
,UTIN YT DMIPOIN DMANNNI TNN DI 1IPX2 DIAPIDN 0PN TY TN 2009 NN WTIN NY*NN12 HNn
NNNX OY9N ¥ DYTHN 20N TR Y32 DMPIDN 1P 12 DMIYIN 190N INPOY T NN NONNN
MMV P2 DAIPIDN Y ,MIANI DNPXANN TN Y32 (DY 3-4 7N YINNN) DY Yyavh TN
IPOIV MMYN 901 YIAN IDTHL NON 71PN 1IN D2 MIPOIN MM 1901 .MM TIDN DXNNNN
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DNOON OIPN NN NIANN DY DOXWIN 22 DY DXIPIDN N NDPDN > TN .10 — N NNS XY NIan Yo
MYNN NN NN ,NPPON DPD INKD .OMINNIND NINNT IPNON DDY PIY DINNY 11T DN
DXNONN NI DN DMIPNA (1 NDAV) NNIT 6 HOOY O 19 Sy NIPOIN NPONN DY MOYHON
NN NANY 1D Agdia 1IN DY VP DIPIDN IWHNNVYN MM PAD NMNIYI IN DNIDN MDA NNYNID
NN YV DIPINN YAP) 9012 .GPS PWON MYNNNI WA DIPOIN DN DY )PXN MTIPY 0N
MY YHOVW HOPN Y2IP2 1IN DMNININ DI .DWONN TN YD1 DIDMPN DONIYIN NAYRD PIDD

DNM0N YT NPON MTIN GONIV YTIN D NN NN NNV D

17NN 10N NIZ7NA NIYVRAIN nn NOWN? wn'ww nion .1 1’on n'7av
1 i 77 7 L 1 "

217" IR niy'a1 nn1 | AT

775 0'Nn¥a 11 X7 n7Nnn 1'on N2 nan 0

7V NN NIYRAIN .DMUOIND DR'AONN DY DITTIA D'NAY ' N1ana mMnNoN 1
NYR IX D112 NIY'AIA D'NNY 'K ,Ta%7] 0'7vn

NN .(o'nnxin 5% TY) DMTOIND D'I'MONN DY D'NAX I'N N1and N21N1 NIY'A 2
IN 112122 NIY'A) DY D'NNX 7Y [U7 190N N'Y IX ,TA7a DY ANt
nwp

30% — %7 5 1) omvoikn D'MONN DY DAY D'NAY ' N1ana N1 NIV 3
YR IN D112 NIY'A DY D'NAY D2 1D .A70nn 7w (D'nnxnn

30% - n QNIY) 0"M"9IXN D'NONN DY TXN DY D'NAX I'N N1ana M) MY™N) 4
.Y IN N1 NIY'A DY I'N DAY D'NNY .n7nnn 7w (D'nn¥nn

2TAN ,N'WYN .NWR I NI NIYIA DWIRD ' 112N D'NNXN 2N | Nnia Ny 5

STauin” TNN

.N7vuni 3 NaYTA ANTA NIYRAIN NN 0N 02N 7127 DA PRIV NN DRIMaN Nt
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ND MINXIND 1991 YY) NI DD NZNN OPNDN INT XD INY DINNN DNNXL . MHOVIN
NO (PNND TITA NPATND X)) SNNY PATN NPN 1PN KD 1N MWL IDTIV DINNND LIND DY
DN D720 7PN ONNN PATN NPN 7PN 1N MV DIXRMI2 VNIV DINNNIA DD NYNNN MPNON IND
,DY2107 PN DXNNINYI NNMN NYNINYI DIV IN DIYD PN DNV NN DVNN DINNNI NYIDIN
DOXNNINYI NN NYNNYI NNT NMIYY ; (22 TINND DXNNY 20) NIWA DXNNXN NYAIND NN NONHN
PN KDY NNANN NN YII XD TH1) OPNNOVA DIDM TN NNXD IDAN NN KD NYNNN DOV PN
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NN INNND IINIVIONP TTIN VNN NNYRIN DNN MY KW NPAXNN DINDNN INKNDN HY DDINN2
XM DTINN .DXNNNT MINM 2D 1NN NMIYIND MIOVNN DRI NPIPOYN NIVNN NNONN 17T
D022 DXTNIVN MNIPYN DX PNAD YTYY DMIYN APNND MY NYNIY DMDONN .2 - ) 1 DIPNI
N12 "D OR¥NDND NNMIX DTN D050 .ADNNN NIPA D20 MHN MYIAND MIOWNN INY HTIND
DXNNNN IR DXODINNY PNRD TITA MNYNIN TPION dNNYN DI OIPTINY NNINN IR DIVYIRD
TATIN (5 VN) TN NN DY NONNN IPNDN INNY N9D TIY IDIN NINN NXONN .DONIIN ,DNOVN
MMV LTIV DINNXL PRIV .TPDIV — PN NONNKN MINNANT NPNIAN NMDWN AR NNYIY NN
N2XNYNN DOXWTIN XM DYDY NYNNMN 2PNON INNIND ,PNRD TIT2 INJINWY ;212 NN 6 -3 5
YNNNN NYNINNN NNONN .(26 IPNR) NYP MY INNANN KD NYNR DN THNR NI AN (X6 IDN)
DMMNON NNAY DINYY N TITA DOPIATIN DXNNIN AN NIDIDN NMIDVYNVND MTIAYN ToNN NPHN
DNDNN DA DN DINNNNN JOP PONA P DINP DOPNINY NI NNINN ,DIN .Y GN) DOVP
DNNY 2-4 YV PNINL PNV DXNNXD P DN NIYNIN DN MY NYNIY DD .1 DN
NN NN DNYTIND 1T NNAN TIT DY NIRNIN PNV NONNN MNNON INT 212 MDA .TPIND dNNIN
NONNN DY INP2 PMYNYNN NXINN (T6 TPNR) MINN WA DIXTTA DINNY P DIAN (36 TPN) NIONYN
PNINY NN NYNNT IT TITL .OWI/DVN IX NYNITH DXV DNYI TPIND dNNNI DIOYINYI NYNINND
DXNNNIV NN NIDNDNN NI I NN TIT,TIN INY (7 PR ,N6 TN NYRIN NPATNN INN) 1)

06 A1N) 91235 PII DI DN OMNNIN NYNN IPNDN DXNNINND DXPIATIN

PY . NONNN DY IMIWNN NXONA NYNTH D NP DY DY DOWIANND DT NITI IININY DINRNNNN
DNLP NN NYNT YNINNY MPIADNY INRND .DXNNNI NYHNT NYNIND N SNONN IPNNI 1NN
DMIPANNM 60% — 2 NYNT MOV MPNN (WTIN D20 TY) DPYN DXNNNI : OINNNN MNNINN DY
NYNINND DOYTIN TY YTIN DY) DNNNI .TIYD ,DP200 ¥HYA DY) NI MNOI DY
IN DN DT YYPR NN NI MNII IYNT ; (XG TPNX) DOV MINOD YN DN 40% -2 NYINT
210 DMMNANN DXNNSI NYNINND XD DY NYNT ; (24 TPNR) 12122 8 NYWN TY DIVIAONN DINNNN
PV NRYND OV .NPATNY TN PIN 22)D RINHN NN DOOWNI OXIN 1T RINN (24 IPN) DD N
PO DUR TIYIND 1N IIVILYN NNNONN NYNMN IX ,DDY 17 DV D) Ty MYNINNN MpaTh
P2 ON YWY TO DX ,IIINND .ADNYNN ONNY YTIN TY UTIN TINA N ONNY 2OVD DD DINNND
NIV 9N NAIWN MIPON N .MODI DINNND) DXNNSN NI IMPNY NYIIT NYNIND N NMPNN

TIVNN NSONN NYNIND DIYNNN DYMD ¥ N2 NJMPNN NN TPND NIYIND

D2V OXNNXNY DYV NYNINNN NN DY MITTHINNND MY SNV 1NN 1PN Y NYn Pona
TMIVYN NYH NITN YPWIN — M OYNNNI WNRNYND MTVARD NN DN MIYNIN NYNA .NYNRTH
NN NN PYRI 2DV ,MIYRIN YN 22D . MPRNNT — MNOVINN SYNNNI WHANYND MIVIRD NN
NNNIN NNV DXPYIN : DN PN DIRINNN .IN VILro o1 0 N7 YPWON YW MW
PN OPIDN 1IN OPIY 0P — (Melaleuca alternifolia) Yo9v00INn NN XY NN 1IN
NN NIN 0 991 B puran dwonnw 185 poivn LB poran (1rp) snvind wonn any 0oy
DYPYOHNI NOYNI 23% S DXI1DIY NNNYNA ,TaD2 10% DY 11272 TN ,ODIVDIND NNN Y NHY DY
PYONT Y MWD NN NN NWN 29WA .iN VItro » D2 Dy PN NIV PYONN D) .DINND
NI NNON NYXIAY MY DY YDDIT DPYOINN .NTY DN THI DPNDOVN WY (TOXIP) SNIVININ
12NN DXPTONN NN NN PVITNY WIN KD DIPWINN MWW 772NN .DIYNTH DX2IVIN DINNNI
NONNN IPNDN NI DIPHYY (7 TVR) TON DPIDOV (N6 IIN) NYIN IDDIY DXNNSN MNOY
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NOV ,DY21IDN WRdNN YNNY MNMIYN PN INY NNMN KD MTIVDNN TIT NPT DMIMIND
1) .NAPNM NYIYN NN 1D DIDMDY I72NN NYINID 220 MNSD ,DAN .NIATHN YPYWINI 10O
NN MNOWN 50% — 2 NI NNMN INHY DXODIININ DXNNNN MNDWY DTIYIN NNY 1D
DXNNNNY N9 191 DPIIVLN NYIYN NN 1D NNNI PNAY 7N NN ND .(16 IVN) NNV widnn
MDY 12XD POYHNN NNNNT ,NIPN Y92 00N NOY TY NDNNNN NN XY DNNND N21 MO

TON ;11219) MDY YA NI PWINNY N¥NI N VILro - 102 ,nNIVRIN : NPNN SNV NYYN NYIND
INIID NYAN MDD MOLOY SNY P2 NNRNNN TDIND NDN 1NTYN MDMN2 MDY NN 201D %)
PINN HOYSNIAY NNND A0 PIN HOYNNI DV DIRONND XD DOAWVINY DOPYIN :NPIHOL MION
WD NDY DOPTONT IWNIN XD DN 192) TN IV 10N XY NYININ MNP NUHNYN DN OOYNNN
LDYNYINY DY PYON DY MYYIN NYNAY NDINNN XD 1T MDD NVWY Y1 9270 D ON .DNa
(36 T1N) DINANN DINNNA NNAXIY NYINIA DIDMN MDY NN PADND 1M PR — 7PIVN 71NNN
NNINNNN I0IND NDON (N6 TPN) DIPYSN DINNNI MYNN DY NYYND YWD XD DIDMNY 19aNNwWd
DXNNNI MYMNN NIIWND WYY TTHN IIWNNY NONNN >TTHI DX TANNN XD NYIN NN NIPN2
NN DN NYTD 1N XD DY T70 59 DY NNV DD NN D3N 1PN DXNNSNIY NTIVD DX RV DX PYND
9NNN NNRXY NN XV DMINNN DXNNNI MYINN NIIWND WOIWY TTHN .NIYIIN NININA NNNON
;NN NN PPN YAN DIPYSN DXNNNN NPATH AN YIN XD NYINIA DIDMNY N 7270 D DN
NYNI NNYNRIN DN NMIYIY PIND 2IWN NN DOYNON DXNNXNYI ,TYNNA MV YT NNIY NNNON
INNY DNNND NYY DX PN PYNRIN DITOHN YN NYIN DIV 12 MINDN NPYNa MO

Y NNDND OPINN P 212 MDA MXRNIN .IONPIN

D21V DXNNINVY NYVA NYNINIDN TIVNN NNINN DY MTTINNNY SYXNIND NN NNMIN NIVN YN
IMYNXIN DINN MY D) .01V OINNXNYI NTIAYHD MY ; MPNRNNN NN DYI/S0N IN NYNTH
MRS NADN NN MM (N21 NDN) PYIY NYSIY NDNM DITIDN OMDMNA N Y NN
DYV 1T NN TIT NN NVONIN NN NYIN DIIVT DNV NYYA DINNNA DY ONRY 172NN .DINRSNNN
NN DX NYINN XD 1T NDIYOY 121D (7 IPNR) DINIIIN DNV DINNND NPNN INNSND DIPTHINN
925,92 SPNRD TITA NYNINNDN NXONN NN XY 7PYTAM TIPIN , 010N MDY TONNaI NUNINHN
D11V DXNNXA DOWINYI NYNINNDN N NN ,DXNNIN NN NIDDNT ,NIPIYN N8ONN TITY 1IN

YNNI NNONN NN N2 7N NYNOND IWAN 1T OO NN 19D .Hvn

YIND YT 9N ,NYNNN DY VNN NXONN DY MITTINNND MNIPY NNNND 1ITVIN IPNNN INNNND
YNIDY TAPNY WY, DWI/H0VN IN NYNTH DAV DINNNI DNV NYNINNDD NIVNN NNONN NN
IYON )9 MY TAN DY DX DXNNSNYI P9 NPATAY PITN NN NAPNI NPIDVYNND MWV NN

Cmm — 1 p7N2 NPATN 792 DINAN DINNSN DY 1N DIDMN ONYINI PYWINI DXNNNN NN DDIY
NNIONT NNNONN 1A TYINID TY NON MW DYMD ¥ NWDD THD dNYIN D19V DY M O) NI
ANV NN NNRYNY NITIND DOWOY NN DY DD NPPINN ITNIN NPATHD Y2IN NON .1OYIIN
D5/pP5N 12 TYINA INNIANN DY NN NDXNNA I2)TH OXN) NITHIN DY NPY YNNY >Td ,NXT PNV
89NN NN YNNT TD T2 MMYLI (11D) 12 171I0VIN 92D DINION DI/PYN 12 TN 10NN DININ
92y/N DY DTAYN YD AN XVND W DTHM TP ,0I00N MW ToNNa NYNINHDN NNIYNIN
NN DY OXTAYY NYYI .NINTN SNYA YNRNWND NN NXT YNID 9NN NOPN TITN .NNND NNSN
LNNSD NHRSN DMWY MINIIN NN PONNY W 10N NODMIN TINT NIWIN 7PIYN NININ NNN
PN T NNON TITY VXYM AN, PNND TIT2 NYNINNDD MIWNN NNONN NN WIS XD NOSY MDD
MMWYIN NPNINNN PON ,NYYND NION ,DMIYMN 92 D7 DD TINY PIXD NININ PO DXV NN

.N95% NNYSNAY INO
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MINIVPIAN ON NN DX Y9 wnnn Clavibacter michiganensis subsp. michiganensis (Cmm) ynab
DY TANN NPNIAS PUNI N T 2009 mva (A, B, C, D, E, Z) nmmv nrova map 190n Nyl
N DY qON NDN TV MW (2009 MIYD DIDN NIT) MNYN MNP DID»YN MY DXT TN P NIIONI
NNNI OXTITIAN P2 MMSPRIVIN NHPMP DX YT NI INND .JIT TIIRD NN NN OITTIND NHMIND DX NI
PTOND DTHRYN DPINDH NPIIY T NIND PR INND T N0 NPT ,TAR DTAND INP NINT 12 PATIV
MYS DODN NYT) MNOPNY NOVMNPONN DMPA DNYY MDHNYN NPHRY DIXIVN DA 00 DM NN
DN IPY 1PN NNINND IPNRN NIYY IPNN MIVN .IVIAN NANNIY DT 971N NTY ONINA 1NN (2009
Y NIAY MDY DXTTAN P2 NPRIVIN NNMP OX PINAY .2 .92¥2 NNDY DIPTIND DY MIDIONN MDY
INDINA ¥HIN NNNN NYOWN PNIY .3 .TNN TITINND NP PATIND NN NINNN DY DIPNHONN NNXYL NV
NVIPOL INNDIY MDY MNPN IR PNIY .4 .NON DINITDNI MTNYN MNRVIANN DY THY 1NN OY

.DY1P)120 NHNN MNINT NNV INND ,NTY ONINI NINOPND

Nian .2

DIV YN 0 PN XN Clavibacter michiganensis subsp. michiganensis (Cmm) Nan

NMNNN ,ND20 NN NV NYNNPN DM (bacterial canker) YoNVPaN 2250 NYNNY
212 MYNM MAVWNN MONNN DNND NAYNN DYTIN 12OV DO DNNSH IMNM Yoo

NPV PN MPITI) DMWY DINRND OXTTIN DY NI PN YIND INKNDI NININKD 01V .Nh»yn
MRAP) MNY NPV MNP NP D 92NN NPON NINN OHNN AW 7T DY NNTIYNIA 1DV

P2 IN PTONN DY OXTTAN P MNONI ODTANN 9955 5 99ann 2009 — 2 (A, B, C, D, E, Z
MNY PIY OYPTIN 2 INYM) 19 29 HY X TIND DNIVP DN XINI DD MIMPY NIMYN MXIAPN
TIND N121D) P2 DMWY DD MNYN DY NPOLIIIMNY TAX T>TAN R¥NDI .DOMYNVN NN DDION
PN 9 19D . 0NN NDW 7T HY NNTIVNI OMVIN OMIVIPDIN DDA N DY PTIAN .TIND IO
PRY NN DIXIPNN DY NADN PV .NYNNN D) PTINN DY DY DI DY DNYP DY D21 OOMNT
DY DOYNT DT 12ONN 12V TN DY DIV YXID PN PTIND DITHRYN DOINDH NIV MNT NINA
19NN 7Y NISNY NIDOIN MPYAD MIYHI 1IN XD NADINN NVIYW D NN DINNY NYN MTHRY MNPNH
MNY NN MNOPNY NP .NAT MDYN DY NIN DITHY DN YIDOY DY PINSD )10 DY .1
YNNI JON» D MIIVANRD NNOYIN 20NV 1PONINN (2009 MIYY DI0N NYT) MY MNPNH
T OVIANYT P I 2V ONX PITY N2 KDY PVINNYT VPN NYYA NPND DNONIVID ¥ MTNIYN MION
P2 MNDON HY IRNIN DNV DIRIVIND DT DD MW NN 1D Y (DD D) 190N DY MY IN
MIINHD NPIAIY 2T NN TIVI NYAN NN .DNY MNPHRN DXYNI DNPY NOX NITRY MNPNR MY
DNV NYAIN D), 1TV ININT MIYRID 1IN N3 NDNI.MIITI DMWY Y YDIDLN NNV DY
DXNIN2 PTIV MTHRY MNPHN MY ONPHRY MINII MNIPND NVNP NNV MV NNINN
NINA NONND NN MTNY ININ NON DINIVDMD DM MY NI (2009 DIDN N’YT) OMIPIAN

9NND DYTNRY DT NINDY NPND WY DD ,NTY
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IVXIQW D"10"N 1IN .3
MNIPNY NONPOL BNV 3.1
DTN NN 3.1.1

MYIAPN P MHAPN TN OXPTAN NMHNI DHTIN DNPOP DNN PHAY NNON NONN NIVH
20 -2 PATIN YHIN NNPAN P NINY L1125 7PN 22011 NYNANA Y82 1NN NIND INSDIY NPVIN

.Z-y E,D,C,B,A m¥1apn (2009 MWY DIDN N”YT ,2009 — 2 NPATNY WNOIVYY NONRD DY) DT TN
INSIND NPT IR PNAD 7N HY NN ,2009 — 2 TIVY OXTTIND INAND NN DY DT NN
-2 W) PYUNI DYy MYIA»NNN —1 ,X12 —0 : NNITI NONN NIIN DPTPNI WIDOYW NYY) N NON2a
TTAN Y02 .NNNN DY N -4 ,0°0Y 1901 MVIAMNN -3 ,TNN NYYA D772 DDYOY 1900 MYIA»NN
PPNIN2 D12V DMITDNA NYY NPT MY IPATIN DXNNNN .(DNNY 8 DY MIIN 4) OXNNY 32 1PN

5 /007N 10° 7190 PATHN N1 . PTINN YV

OXTTAN 12 MSPNIVIN NN 3.1.2

N9NNN NNSY NN PNY NDIVYY DYTITAN P TPIPRIVIN NHMP ORD PNAY NNMN MDD NILVN
) NN DTIAYN NVVIVT .TI0 TOTAN D52 NNN DY NPATH NNIYD DX TTaN MW NN YV NpaTna
JUND TUND DTN YA PATIND NNNI AN NI X INY DM 7PON ,NINYN NYNHNN NN
-1 2692 ©NPN YV (MY MNPI) 1335 —) 2118 ,1125 DN DY DXNNY . TAN TTINA PATY NHY

D2 NI NPVINI YA OXPTANN MY B330 —)Z306 DTN IPATIN (MY MMNPI) 2712
oY NP 7Y IPATIN DINNND .DNMIVY YW NAIYNY (2009 NIV DIDN NYT NN L2009 DY DY 7NN
NPATN 7192 OTTANA NPATNA 5X107 —) 10° H¥ 11972 PTPNN YV PNINT DIN9IND D»IODNA
DXNNY 8 HYW MITN 3) 1P DI DXNNY 24 DIV 91 PN NYRIN NDNA .NNKRNNL ,0MIV DY NIIYNI

(DNN Y92 0NNN 8 HY MITN 4) 1P DoN DXNNN 32 DIDV DO PN MNYN NOMI L(NNX YDa

DN MPNRY INan 3.1.3

(MTNIYN NMNPN) DTRY DN DY DIRIDININ DIV DNIPY DXN NPNDN NN NP JNANN NIVH
21995 DNA DD MY 1D DN DRIV DY MIT YN SY) NONNN IPNON NYNN DY NYIVN ¥
DN 5 — ) (V8 DIV — 1335 -1 1125 ,2118) DWW ONP 3 ,(2712 -Y 2692) MTHRYN MNPN
NV ONPN IPATIN NN D (DY MMNMPNRN DOWNY ONN 5 DY NI 2692 MIPHRYN NPN)
SV PNINA DINDIND DIDDNI NYY NPT 7Y IPATIN DONNNN .(B322 -1 AL0) MNP *NWN DXTPTIN

(NN 95 ©NNS 8 YW MITN 3) DXNNY 24 PN PTIP Y92 . 10° YW MM PPN

0197 977992 9209 3.2
DN NINVN-13719) 3.2.1

PN NONNN HINND DMNY DXDINVY MY NT NANNI MNY ¥ DX PNIAD NNMN NDNN NIVN
1 .(N7IVW Y92 DXNNN 17) NNV 4 NNNN 92, MNNN 4- 2 TIYI NN .OMINDH DT HY NANNN NN
— 2 N MPNM 17.3.2011 7PN NPXNVYN PIRD .NNHN Y92 HNWN DY NMPAD wdwY 1125

4 .0% 12,1125 130 7250, 57no .CFU/mI 10° 11992 P70 PRINa 1YY N 7y 24.3.2011
(1125 ,72712 :19YT) XY DIDLN DN 9 — 1 YPINIVY HOPOI ,8549 1135 VN DIPVNH DN
.62903 — 11107 ,N9NVIN ,42587 ,42595 1P ,7680

D NANVN - 16 "D 3.2.2

MY DY DXODINNN X1V MNP 4 191 DXINN DMV IPTI) ODIN (3.2.1) 13 "1D22)10D NN NONN NIVN
TN .(3.2.1 9YO) 13 MDD 1D TV NDNN .MIINI2 MINROPNY NVIPID INYMIY MTRY MNPN
MP IN ONMY 11,1125 30 Ta90 , NN 57ND .22.7.2011 — 2 7PN MXM 19.7.2011 N NONWUN
, 1402 ,45498 N7y ,1107 : NOYTY NP)2Y DIVVLN OMNF 7 ,32691 -1,1135 >IN DIDVN ONF 2 .MDV
-1 CF06-2529 CF08-5 , CF08-7: mMxYpNY NVUIPAN DY MV MIP 4 191 62961 — ) 1125 NDNVIN

DINN 27N 79y NYNHNN MNYOY : DINIAN DXIVNIN P79Y MDD NDA MIN) DN MY .CFO8-6
— 2 DHMNON MYMN NN 0NN HINNY MY DTN NNITI OWINN HINK ,DOVNIN DXNNND
.19.11.2010
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MNIPND NOPOL BNV 4.1
DTN NN 4.1.1

oM TWND DY MIIAPN P2 DOMYNYN DOTIN PRY W NN 2011 NYNN 2 ¥y$HaW DITTINN NN

NY MY AN (Z — Y B) NNNMH MNP ONY DY NONHN ToNn .DNYN P OMNMY NNV NYNNN
NI2IN2 NYNN MNMPD DIRINY DXNNSN HINXY (DX9IN) DIPNDN DININY DXNNNN NN .ONIPIVIP

Z — B M¥1apn onwa pi DOTTINN P 097N INSD MXIAPN TINA .NNRNNA 2 -1 1 DIPNA ;NN
NYNHNN NNKY .MIAPN TINT OXPTAND P OPMYNYR DXITAN NS KXY (E — 1 D,C,A) MsHapn Ixva

ININ Z306 — Y B330 D TANN .(2 1 1 DN I NV) MXIAPN D2 1N 1O NNMN 2011 DY "HoNa
N2 OOTTIND NMMONI O TAN DMIMP D NININ NONN .NIND OMDNN MNIYA NN NPVLIY 1M
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.(Im'm) 2011-1 ( 7xnwn) 2009 nawa (nvn?) Z nxnpn 0T TaN AYaIRI (D7vn?) B nxiapn orm1an

2011 mwa 17'x1 2009 mawa B n¥iapa o7 Tann IRWN NiNg 09X ( ) Nn'7on2a mion B300 TT1an
D'T'TANN IXWN NIND '017N' ,(—) TNIa mion Z306 TTann .0 T'Tann IXWY7 112 7720 'K
(Z) nxnnja

DXTTIN 3 MSPNIVINININ 4.1.2

ININY NI NPVINTY HDHA TPIPRIVIND NDNA PATND WNYD 1IN 2306 — Y B330 OTTanN
NVYA PATINY NNNI NYNNND NIDIN DXND NMINID IMD TN NINY , 2009 - 2 YW DPTINN NN
TAN TTANA PATIN NN YN TUND (TN NI IN) INY NN 71PNN,ND1II NPOVIDII YDy DI 7aN
NPVIZIIN HWA TO11ND INDY (3 IPN) Z306 TTANN (3 IPN) NIDYT 1N DIDNIN NV NINNIND .TaY2
PN NDIDN DX TOMY 12T ,INNA PDONN MM NN KOV 21,2009 OXT>TANN MDA DY NN
DYNNNI 3 PRI DIPNHNY 9D NNININY NYNNN MNIY 1T NIX0N DY PTINN P2 NIIPRIVIND DVP NN
TPNPRIVIN DY WIANN XD Z306 — ) B300 T7ann »29Y P2 1N (DYIND IPN) DX TTIANN MW DOPpATINN
113 VNI NNNINT MINHIND .ININD NINYI NYN DD IPNNN MIMDNY NIWNN .0 PTINN P2

DIUN MONIN HY NININND
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NPT (TN = Z306 ;n'7on -B330) 1912 o' T1an awa npaTn? (W) 1125 1t naan 13 N
(D'TINX) NINDYI (D'TINK) 7NN NINDY DN NAIANYT DTTAN .Y 1012 (DITX 17) DNV 7w Nanyna
.(3-4 1A T) NN DNIN NN D2'A0N 2V DY NNXD Y

DXXIVN MY MDN 4.1.3

MY DI NN MITNIY DY NYAUN ¥ DI DIP DY VNN YPIDY MIVIND NPT NON DDA
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