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Logommzgmml momgdob yzgmo Mggombdo dmodgobgdo vgnemgdn, bowog Jmemmb (Rubus idaeus)
dmyzobobmzolb bgmbogdgmo ogmm3zmodohn®o 306HM09d00. FoMmMOMos, LBdJoOm3gmmmadn Jmmm
0330000 00 MOMEIbmdom ot Jmiyogm, Boghmod o3 PmEyMol Bo®mdmgdol gogoMmmgdolmazol
dgbobodbogo 3mhgbzoomos. 03 ggkMdghmhgdl, GMImgdbog dgydmosm dowmomo botolbol Fmemml
Lhodogmy®o Fobmegdob PdMYbzgmymEy, odzm Mgomodogool 3oMzn dgbodmgdmmdgdo Mmam3
939460l dogbom, olg, LodMzoMazoMmgm. Jmmmb BoMmImgdol ghdgmzonobo dEamoEMINLm3oL Lo-
dommo ogmmphgdbozobo o dmbogmol ogmgdolb dgdgmdo dmzmob hggdbmemmaogdolb dywdoso goy-
dxm0ogligds, 03oLmob ghmoE, 3Mgxol LYdmbol gobobztMdmonggds obomo ¥0dgdol godgbgdom o
LobomOYMg 3MbLAHMYJ30900L godmygbgdom. oMo, JmmL dmyzobo Lozdome dmdggdosboo,
dogMmod goLomzomolbobgdgemoo, MM dobo Bo®mIMgdy o boMmEgdmOb d&Mol Eo3v3d0MmgdYMmo, 396M-
dm, Jmmob BomImgdobmaol vyEomgdgmos Fobbowmo LoMgogzo dobogmol dgbyozs, B3gommazobo
Lotmbyozo Lobhgdol dmbhoso, 3930690eMgdmMob dGdmmobmgol LogoMmm TmbymdomMOgdo O dMinm-
30emmdd, Bog®mgbo LoLhgdol dmbymodo o Iydobgmo oMagzol, golbgemol, 3o3690¢mq00Lgob oE30L
o dmbogmob vMgdoL 3MMEgLYd0L boMmobbooboE O MMy AsbohoMmgdmar.

dmEgdymo gbodzzmazol 808o6oo Jmmmb Bothdmgdoly o Imbogemol dmgdol 9393 Lobogmbemm
©033803900L dgbobgd ddmABYMo30 (9960360 0bgmEmAoE00l dmBmgds.

2030molb dgmhggo

sJmemb obo®mzozow bozzgmol gMmAgzoLol bogoMmms MHodEgbndg doMomoo gogdhmMmol gomgomo-
LB0bgodY: booogol Hodo o dobo boymaogdmgdo, EMgbozoL LoLhgds, JoMolgod oEYMmmOs, ddom
30000900, Bymol bgemdobobzmamods o B0bodEgdo®mg 3nmH®9gd0L bobgmos. Jmemmb EoboMzozow
Jdgmhgym dz0mb dmmoobo ybs b3gdmeal 3oL Lobosmemyg. Pbwo dgodmBogl Mgbosol 3oMgo
6060l 3gdmbg, dbgdthogzow bogmgnghmo, mMgobymo bo3mnghmgdgdol dowommo 893339emmd0L (2-4%)
Booogn, Gmdmmol pH-0b doA396909cm0 6.0-00006 o 7.0-dgo. JMmmLm3ob yJgdm bygemboygthgmod
43086060 16 AbdYJo Mmobbotmo LhG®YdHyMob IJmbg booogo, MydEo JoMgoE boMmmdl, sbgsy, EMgbozol
306Mg0 Pbodmob dgmby m0boob booozgddags.

bo339m0L dgMmAg3oLol dogmoob 3b0d3bgemm3zobod Bymol Mmgbozol Lozombo, 300000006 FmEmb
039L3mo Lobihgdo Booogdo 1 AghMol Loew®mTgdg 30 EIMNEY0S. JMEM®L vMoghmo F0do dgMmdbmdoodmgo
RohmyHhmdom godmbzgymo 3qbzol Looddmoby o boowogol Lbgo Lmzmzobo V3990900l do-
dobm (dogomomog, Fusarium, Verticillium), ®mdmgdog 3Mo3emoos oMobomobopm Mgbozol
dgmbg boooggddo. gtybhol Bygmgdol mby oM nbo vMBg3009L bovogol Bgwodotmoob 1 dghtol
Loew®3gby. obg39, Nbs JmgMomem byoemdgymbgzo J39booogol IJmbg va0MgdL.

Jmmmb gobodgbgdmo 0393300 bo3z39mbg Byemol Mmgbosol bobhgdol dgdmbadgdo dgbodmmgdgmos
dodhngz0 Igmmeom. bo333mbg bugemo dodbom vdmomym ModEgbndy, osbemmgdom, 75 1A Logw®mdob
o 15b3 Logobol @WMIM godogbymol obobyoldo ©b dgdmeamdol dmmmL, GmEgbog boowogo
3959690900 bymom, 3og3Mod o6 oMol goyobymo. m®dmdo Asobbom 20 mohmo Byomo o ghmo
Lodmob 89393 3908mbAgm. oy Byommo mMAML do®Mdo EOzYdEL, 30Ol ML 0L PboM0ObmdS
06OLO3ToM0LOS O JMmMmL Fobodgbgdmo bo3mgdo godmggods.

Jmemm Pbo godgbegl LEME o6 MEbg Pogobgdnm (<8 %) FoBob BomHMMOgddy. boosgol ghmdools
0300000 oLoEomgdmoE ®0ggdo Pbwo Fmgbymb odobgdol LoBboowdwgam dodobmymgdom.
domoob 36003090mm30b00 boMzgo39gdol 0Mhgzmog 309M0oL Lomobowm FmdGmHomods. 3vgMmol JmdMHomdy
bgomb yBymdL gmmmgdob dgodnmol godemdol o v330MgdL os30gd0L byemdgdbymdo dommdgdol
Bo®mImddbol. 3ogGmob 3oMm3ymoEns, dbg39 03306Mg0L 339606 ggd0L goyobzol LogMmmbgl. Gmgbos
9396069900 OMgymos dgotmgdom domom, ©ogdobgdymm b60339mBg, (3030 30960 BWIMEMONEOL
d0gdoGmmgdo 43gmodg odomo BaMhomobzgb. my oM ognds (3030 309M0 39000 ©anmq0do, bo3-
g0 LogoMoymo g300b0 godogbymol yobzgdom boMagn3gdol odoobgd. dgmby dbMmos, Jmmm o-
3umo ybo ogmb dmmoghmo Jomobgob, MGmdgmog d330MmgoL 339boMmgmd bodemogtMgl o vxgMbgdL
®gmmb dGob.



00939, LogoMmo 63390l ©a0MTJOVOJMINL gom3omolbnbgds OLBMZd30 dgNmol goblodmgh-
obob. Mdmammg Bgbo, Mo P39mgLo 08MEgde Abommgm 3gMEMIgddy.

obomo 3emobhogns dodbodomyMow Pbd ogmb Eodm®mgdymo goMmgymo Jmmmbgob. botgogz0ob
300 dgh™ob dobdogmdy goMgnmo Jmemm Pbos Jmogommm, Gomo o dmbpgl sbom BoMaozgddo
9aM0m b (3030009000 goodHobo 30MHYPLYMO PV300090900b go3MEgmgdY. JMmmmb EoMags 30dobdg-
Bmbogmos o6 oMol 0lgm va0mgddY, Lo BobodEg oMaymo ogm doMmBysn, d3mdopmdo, 3oMmHm-
@O0, 000M0¥o0b0, B0Bo30 96 JMmemm o doyzomo. Rddmmazmmocmo 339bothggdo dghdbmdootgse 396m-
Hhogomomdy®mo $36md0Loadn, ov300900L godmdb3gzn Lmzm boowogdo dgodmmgde IMogomo Bemol
30b6303mmM00d0 oMAGL O OOO30EML dboMEIMZYMO JMMM.

6933900b dM3IdOgdd golodgbgdmoc

93009L00, 0y JE®L Zobdgbgdmow danmo dgodmAgzo oMa3edg gMhmo Bemom vy, bozzgmol
dm3ddogoobo o Booogol odndozgdobmzol Logo®mm @mmbolidogdgdol AobohotMgdmop bogotmo
Lomobom E®OM. Booogol dmadBowgdol Jgbododol mboLdogdgdl dmMolbod boowogol Mgbozgol
3o935m09L90s, pH-0b 3mMgdho®mgds, Boosgdo L33900 O MMZLBYMO bogmogtmgdgdol dghobs o
36030mBmobo LutMgz9mgdol Boboomdwag dMdmmd. boowogdo 36gMmgdol dm3ymopool, dog., do3-
0P $09000L O MMOgqdol dgLodEoMmdMoE 65339mBg JMmM®L EoMa3z0dwg Pbo EoomgbmL d0bgo-
360L 0o 00 JoME3emm™3000 JPMHHGYo0. g, gobbonmMmgdom, Mg3magbgdymos dodob, my bo339mby
60bo Bemgddo godomo dobo ogm ob LogMozg 3oMm3mbobo 339bothggdo Im3gogom.

Jmenmb otMgaodey 6033900 Pbo goobdnbomb Bobo bomgligdolgob otMAgboemo bgdobdngdo bothAg-
Bolgob. boowogo Pbo Jmobbol ob Edydogglb d93mEamadvdy, Momo Jmdg3bm gobogbyembyg demo-

bhogoo godgbrogl.

0M3obymo 60309670900

Jmmb Bo®mIohgoom dmboyzobow 36033b9cmm30b0o booogdo mMgobyemo bogmog®mgdgdol bozdo®mobo
HomEgbmdnm 9MLgdmMds. MMZObYmo BogmogHmgdgdo oydFmogLigdab boowogol LhMydhycolb o oge-
396 3oL godmMgbzolgeb. mMaObymmo bogzmogMmgds, obg3g, 9PdFmOgLagdl boowogol dogdm Bywmob
d9bomAybgdol PBoMm0obmdol. booogl nb3oc nbd ovdodmm MmMmaabymo bogmogMmgdgdn. mmaobymmo
bolbydo dgodemgds nymb BoMdmagbomo 3bmggmol bo3gmmob 3g®mgymo Aogmol Lobom, 363009 8;39-
boMmgymmdnm (byobyMo, LudgdmEamam bm®mdsmmo o bbgs) o6 3MA3mLbhom. ghm 3gdhotdyg gdo-
(900 03 b03m0gM09g00L 30-0b 50-dg Hmbo, GMBgemoE YOS gondomml dmgm RuMmMMOdy. sbgmo
mmbobdngdol godmygbgdolol g308000 boowoggddg 0dMmgds Byemol 89303900b Pboto, bmewm mobol
domoemo 3993390mmd0l 3dmbg boogoggddo dgbodRbgzo PAzmdgbgds LHGYJHYGS, EOgbogo o
096mo0s (byMoomo 1).
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Boboho 1. gmemb otazedg boowogdo ybzow Pbrs 0gbob dghoboemo
m®Mgobymo Lobydo — bozgmo.

Jmmmmb dmboyzeboe 3ob3ym3bomo 60339m0 Jmemb EoMa30809 nbd dmobbol, oogetmiEbmb o
Lo®yd3em00bo EOdY3L3IL MMEHOEYMO JPIHOZ0HMMOm dMObd3emad 30 Lobhodgh®ol bow®mdgdy.
0y 943960000080 goM3399mbomo Bgomaondho®od, Bymol godho®moobmool ybotml 3b0d3bgmmmsgbog
B8Gob dobo WMTS 3oxrbz09Mgds. mbndbymo Wmbolbdogds bmMEngmgds dgbodsdobo bobmgmm-
LOTgYMbgM 00MmOMYdom: Low®mIobgyemo gombz09®mgos (Lodmobhogg gnmobo, LogGmobo—gymoba, Mo-
3960, Bobgmo o Lb3gw), Mmdmgobog dgndemos booogdn 70-75 13-ob Lowm®A3gdy Aoligemo. Godgho
- bog®obo gymobo veMB3L MGOHIHgobol (god336m033dmmo Bgbo) EMbOL J39dmm o dgmol v3 g3gbob.
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939000000g0L gogbzogtmgds LMHYMEYdL F30MmgEo-
bo Jmgmm bozzgmbyg 90 ghmoyLosbo 3ymboom.
obgmo  EdNdo3900L0L booogo oM Pbwo ogmb
Lggmo; Boboomdgg dgdmbggiodo g39b0ocog0L
3o1b309M900b 39093000 FoMIOYO OO0
3900930 3o30eMgd00m bozmgdo 0gdbgds, 30Mg o0
mmbolLdogdom godmbggnmo oh393b0m doygbgdy-
o B0obo.

6ooogolb d6o¢modo
Jommb EoMgzedwg ghmo Bemol 306303cmmdsdo
2. SN dob dmboygobo dg®mAgymo bozzgmol Modwgbody
Boboho 2. 8Mogomhedgmasbo nadomo g8gdhMow 9008300050 Y6001 S0MMo o 8903MBAM®M boowsgoL
28323900 0 dewob Bgd0bd0gH ©GIGo06L. 60373900 (bYGHom0 3). B0OEOZMSD 393300 9dem0
36O mOMdg00l g3odmLbmMmgdy ymzgmmszol ygdm
0mmoo d39boMggdol oMma3odg, 3000y Jomo godgbgdol dgdwag. M93MmIgbgdmnd momm 3gdho-
000b booogol by dgotmg 5 bodyndob omgdo.

B AR R -V

booogol b0dydgdo Pbo 99dmbBAglb pH-ob d90(339cm-
0009, mMgobymo bozmogtMgdgdol 3MmEgbhnem  d903-
39mmO0dg, FoMm0MOoobmdodg, dozbdm o dozhm gmg-
096(hgd0L  9903339cmmoolo o 69dohMmEgddg. bBooogol
obomobdo, Gmgméy bBgbo, LEYMEgdS L3gEnomodgdymo
madmOOHMM0gd0L ob Pbogzgmlohghgdol dogh. obgsg, d9-
Lodemgdgemoo booogol pH-ob, doMmomol o goMm3399mo
dobgmomymo 9emqdnbhgdol 3993339 md0l Lodmado bgmbo- FI L "
Bymb d9dgbo o Bobo godmyggbgde dodHogo Sbogmedal Ao- bpGomo 3. Booogal Bobsol sdmEmgds
bohoMgdmoc. L3gE0vmYMo 0bbhGOYIgbHom.

6oogogol oMol Ggojsos — pH

B0oOgnL O&mab Mgodi30o — pPH o 303t 9boL 0bgbl FmmmmL batgoggd0bmgol bLy33900 bogmogtgdgdal
0MLgomodLo o dom bodmmogMmgdy. JmmmL Bgbzme bobhgdolmzolb pH-0b M3hodommyMo Embgs 6.5
+ 0.5. 360d3bgemm30bo goobMo booogol dm3gdymo pH LEBM3MgdoEOd YJoMymaomoE vobobgdo
d39bomgme bLodmoghmgdg. Booogol m3hodomytmo pH Jabol obgm goMmgdmb, LooEoboy Jmmmb og-
L3900 89demg096 MO FobgGmomyMo gemgdgbhgdol bozdoMmobog dgbmaol.

Jmemmb obo®mgozo gob3zymsbomo 6033900l booogol pH mby jJmemmb otMggedwy ybo dg-
dmbadgl Modgbodg ©g0m0ob dmgdymo 603y3dg00l dbommodom. Pbo v30mmm Bgwo Itol (Bgs
15 b3) o gd39b0oogol (30-60 LA Low™mAdgdg) bodydgdo. my GmIgmmodyg dGob pH 6.0-89 bozmagodo
0b 7.0-8g domogmos, LogoMOm 0dbgdo BaMmomdoMzzemmaobo 30030l ob gmgotol odothgds, Momo
dgbododobo d90330mmb pH-0 booogol obomodol 390093900000 godmdobodmyg. boowogol pH-obL
3mGmggdhomgos L33900 bozM0gMgdg00L Fommzol ghm-ghmo y3gmody 9i399huco IgmMENd JmeEmb
dmbO3mM00bmdNl goLoYdzmodgbgdmo. boowogol pH-ob 3mGgdhoMgds ybs gobbmmEngmeal Jm-
mmb oMa300809. 3emobhoool oMaszol 3990098 dogmoob Mmymos booogol pH-obL dg33mo.

B0oognL pH-0b doA39690em0b 3oBmage dothnzow dgodmgdo 3mMhodyemmo pH-0b Ludmdo bgmbobymmo,
HmIgmog omdn®mzomos b3gE0omYMmo gmmgdhOMEom ByomoaEol 0mbgdol 3MbEgbh®moEnol gobodm-
dog. bozmgdow dyby 8900983906 Fo30m90m BYMHYO00bo 0bEOIZoHMEJOOL o Mo3TYLol Jomomwol
300mygbgoobol, mydEe booogolb pH-0b Eologgbo dgbodemgdgmos o8 gmmEgdol godmygbgdsgs.

B0oognL pH-0bL EoLYggboE HoMrgds d9dwazgo 3MmEgEyMms: 1 Bogmo Boowogn gMagze 1 Bogm godm-
boem/gombodgdym Byoml, MmIgmbog 0Jab pH-ob bgoh®omyMmo mby — 7. booogol o Bymol
bo®g30 ybo 89006FMML, osbmmmgdom, 1 Bymol gobdogmmmosdn, 393¢9g 30 ©EONEZOL Eobomgdo
06obozmagd 30 Bymo (byMomo 4). botmgzdo 0bLlhGmYIgbhol FmmozLbgdobol obdmgodyg onbgMagds
boogogol pH-ob dohg9b9d9mo.



6ooogolb pH-ob dgpgmo
Booogol pH-ob dohzgbgdgemo dgodemgde gondoMmb 30-
Mob odohgdom ob dgdodmal gmmgdgbhodyemo gmago-
Mom. 93 obodohgool boowogdo dghobs LogoMOmo o-
3308009 Ly doMg Modgbodg M300 vEMY. Booogol
pH-0b dgbogamagmo 306006 ob gmgodol Gomgbmdo
30b0boBM3Mady 030m, My ModEgbow B3aMomop oMol gL
. _ ©obodohg00 ogdnmo (Fomizmol dBmdo) o Booogol
bpGomo 4. Bosagol pH-0b Ladmao @Gy mo pbodom. FodE3mgdol oo MHomEYbmdd
3060200 byrpbobye. (60-100) 800608b90L B3GomoE OGP 306Ld ob gm-
306dy, MmImgdos yxdm bEMogoe dgol Mgodinodo
B0oognL pH-0b gboE3mmgmoE. oozl 0WIGYMO PbOMO EOTM NGO Jom0ombgdol Fogzmmal
960600bmMd0dg (CEC) oo omligdymo mbmgobyemo bogmoggdgdol 893039006 yboMmby. domoemo CEC-ob
0b/0 Mm&Maobymo bo3m0ghgdgdol domomo 393;339emmdol booogol 0YXBIOYMMOS YRMM ToMOO0Y;
olgm boooggddy LogoMmo YJRO® EoEo MomEgbmdom 306Mob ob gmgodmol odohgdo pH-obL 03039
mbom (33emoemgdnbmsol.

."u-. L - WL

hah™30b booogdo (pH>7) B3M0omToMm3zmma0bo gmagotMmo yboo d930009L boogogol dgo 20 LA
0396080 oM3a30d09 Ly kg Hodgbodg m30m oMy pH-0b doA39090m0lL M3¢Hndomyd dma®odg
dqbod0tmgdmo. BooELgol 33emomgds EOMa30dg 893MoE JBRO® om0, 300009 atMgzol d90-
©093. 3oLom30m0LB0bgdgMNY, HMAI booEogol Bgwodombdg JoMzzemmaobo gmgoMeol wodohgdom dga-
306 gos dbmemme dge Modgbndg LI-ob pH-0b E®DY. MYIES, PHMMS Fobdogmmmadodo pH-ob Emby
00bOmObmd0m 39330M©gd0 booogol m&To i3gbgddog.

4398mm dmygeboem gbMoemdo bohzgbgdons bbgowolbge LHMmyIhn®ob boowogdo pH-ob 6.5-dg dgbod-
30M90moO 63M0MToME3mm3000 3mgoMmol LognMm MomEbmdo.

3030000 (Hmbo/3gdho®dy)

Booogol LhdYdhado pH 8.5 -6.5 pH7.5-6.5
93080 2.9 2.2
9308b0G-gmod0obo 2.3 1.8
™30 2.0 1.4
dbydydo mobbo®mo 1.6 1.1
ddodg mobbomo 1.2 0.7

33039 boogoggddo, Mmdmob pH 6.0-89 bozmgdno, vyE30Mgdgmo 0gbgdo boowogolb pH-ob 6.5 + 0.5-
39 3odMo i3gbgmo Bmbodo JmmmL m3GHodomydo BMEoL dobomgdow. smbodbymo bmMEngmgds
B3m0omo omdzomo 3odmdzol (CaCO3), mmmmdohob 3o0édzob [CaMg (CO3) 2] o6 JoMohoMHgdymo
3060L (CaOH2) boowogdo 396g30m OM3303Y bym mbd ModEgbndg m30m vEMg, HOMO boowogl
doggl pH-ob dgE3emolb EM®. obOToHYdgmo 30Mmd30lb MOMEYbmdy EOTM3I0YdYMmod boowogol
pH-89, CEC-89 o mMagobyemo bogmoghmgogdol 3GmmEgbhyem 998339emmo0dg. odogmo CEC-b ddmby
B0oognL pH yggthm LEMO®OE gondMgdo dowommo CEC-0l 3dmbg booogmeb dgwotgdoo.

94393mm dmyzobogm 3bGmomdn botmdmEagbomos 63MmomIoMmE3mmaobo 30Md30L LogoMmm HomEgbmdy
pH-o0bL doA39069d¢mob 6.5-30g gobudMgmog bbgowolbge BHgduhy®ol bosogdo.

300930 (hmbo 39dhacdg)

Booogolb Lh®ydhade pH4.5-6.5 pH5.5-6.5
93030 2.8 1.5
g4308606-mod00bo 5.3 3.3
™30 7.5 4.3
abydydo mobbomo 8.7 5.0
ddodg mobbo®mo 10.5 5.7
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3060 LogYd3m0obo Yoo dggMomb MmbOEYMO JmmA030hMmMom, Loy3zgmgbmo, my 3gMgzd Imbgds
0M0obo3mgd 30 LA Logw®mTgdg. JmemmL Loy3gmabm ddob PBMYb3gmMmboymago 300 dghobogmo Pbgo
0gmb dogem bo339mBg (LpGomo 5).

30600m006Mmdd

Jomemm dogmoob dgedbmdnodmgo booogdo dotogmol dqad-
339emm008g o oG 1ybo 3odgbgl olgm boogogdo, Lo-
o3 doMmomol dmeoobo 393339mmos 800 ppm-8g dowmo-
oo, 3oGMomob domomo 3mbEgbhMmognd ggbzmo dmbodo
0q39Mmbagol 339boMmol doge booognEob Bymol o bozzg-
00 bo3m0gMgdgdol dgbmzgol PBOGU. boogogdo bLboo Jo-
Moemgool domomo 3mbEgbh®mogns bgmb dgydemol dsbowmo
39L39000 gob30mM0MgddL s dGIMbgAIL WgMmgdol Bgob.
839bo60b B& ol Agbybhgde o dmbagemol 898306900 90- bU%‘)m"aS' 3060b Boaogdo dghobo
domgdo gmmmgodg Lod3dhmagdol godmgmgbodyg. doMo- BomesTe.

ol domomo 993339 m0o0l booozgdo Mgy smemmb

1300007100 BMMNOL 300099000 JemmGOmbo/bgathmbo o dgighbgdymo dMwo (LyGomo 6). odoob-
900 3g3MOm mzombofobmo dgotgdom vbo3mz0b mmgddy.

dotmomom dmbodzemo dg0dmgdo godmabzomb Lotmbyog Byoemdo
ob booogdo doMmomol domomds mbgd, (3nds EMYbozdo,
LobydoL, Tom TMMOL, bozgemol ZoodoMmdgdymdd MBI ob
bagom 339b0M9gdBg LobydoL Tghobod. Jmemm gobbozymGgdom
33MmdbmonoMge Jomm®mabo o bohyMmoyndol domomgdobodo; o-
8006900 ygtm 0330600 3bgemo m39900L gobdogemmdndn. doMmo-
m0ob Dbooogdo gobMwomo dpgboMmgool Lod3hmdgdo Bymmob
bo3mgdmdnm godmbagymmo Loddhmadgool dbgoglone.

0003 360d30690mM30600 oMag30dg byemol o booogol ¢hgL-
HoM900, LdMBbOEM 0EMNZOENOL O FobMyYyogMgdol 3hrmEgEYMYdoL
o33 booogdn FotMomoobmool godMwol 36M9396300Lm30L.
dodmomom  godmbzgyemo  odoobgdol  oogbmbithnMmgdobmzal
LOLY®ZgMOd GmmEgdol obogodol RAoghoMmgds, Mol dgwg-
3003 Jdg0demagds godmgmobpgl do3by boh®oydol ob Jemm-
LB 6. ool 30wggoob Mob Fomogdol oghmzgde gmmeol boddhmadgdol godm-
g%%:’g:%gg%’(ggg’ 9mBod3emob 0030603900309. JOmmb gmmmgdo odbzaMo 3000990000 o6

63960m, Gmgmbz bgbo, JommMopgdom Jmbodzmol 3o6go do-
60dbgdgemos. ombodbymo 3emobggde 03 dgdmbagzedn, my odoobgdymo mmemgdo dgoogl 0.2%-89
390 boh®oyndol doMmogl ob 0.5%-89 dg¢) JemmGogob.

bLboo FoMmomgdol 3mbEgbh®mond Ggbzms dmbodo oMLgdymo Lobydob o Lbgo 0mbgdol Loghomm
MomEgbmdol doA396909mm0v. doMogmgdo Bo®mTmagbogmos HMamMM3 EVEIdNMOE, 01, JOMYMBoMOE
odnbhyemo dobgMommytmo ombgdom. odybhymo bobogozgdo BMeol Bymob gemgdhmagodhotmmodol
9606, d8othymd domo 3MmbEgbhMoins dgodmgds dgxobogl gmmgdhGmmaodhommdol (EC) godmdzom.
bLboo doMomgdo 0dmagds gmadhOmaodhoMmmd0L Lodmdol godmygbgdom o godmobohgdd dogmo-
®3d90d0 LObHIgH®dg (MmMhos/cm) vb yEELdgbLom dghtdg (dS/Mm), HmAgdog MHogbmdmogzow gd-
30300m9b6h®0o. 1 mmho/cm yodol, osbenmgdom, 670 Bogml dogmombdg (ppm) dmeoobog goblbbogm
3060 gdl. 3emobhoEnol Imbogmoobmds 330MEgds, HmEaLsE boowogol Bqbgmo dmbodn godhoMmmdy
1.2 dS/m-8g domomoo. dmbogoemo dEoMmEgdd, osbemmgdom, 10%-00 booogol dotocmoobmdol
1.3 dS/m-ob 306md90d0, 25%-000 — 1.8 dS/m-0l 306H™d90d0 o 50%-0m - boooggddo, HmAgemmo
3od¢hoMmmdy dgoagbl 2.3 dS/m. gl 360d369emmdgd0 dggLodednds, osbemmygdom, 1300-00b 1500
ppmM-3cg 3obLboem dotmommgdl boowog-byemol Bodozdn. Hmgboi boowogol dbogmodol dobggom EC
1.2 dS/m-8g domogos, ®g3m3gbgdmod booogol boxydzemoobo godmdodmogmgdo.



Bgomob gobodmado o booogdo doMmomgdol 3mbEgbhMmogool gobodmado v&mLYdMOL Lbgoolbgo
3oGOhobhnmo o Bhogembodymo gmmgdh®maodhommdol Lodmdo bgmlLobymagdo (byMomo 7). obL-
H®P3906(h900 H3379mMOGOYMOE PbO (O 30tM00MEIL 30Md0mo gemgdhGOmaodhocmmdol dJmbg blboMgdol
(bLyobodhymo blboMn) godmygbgdom. LaMbyszo Bymol doMomnobmds dgodemgds FobobodmzGhmb
00mme 3obydozgdgemo 6odydol godmygbgdom. obomodol 3thm3gEyMmo JoMHhogz00. 9dobmazol bygms
3mb(hgobg®mdo yboos 930 m3qL Byemol bodydo. gemgdhGOmgodhommdol BmgogMmm Lodmal ogdsb L3gizo-
oemYMo Bbobogmo, GmTgmoE mozLgde Byommda. bb3zgdl 30 0d3m mozLobyMo, GmIgemdoi Byomo Pbgo
Roobbob. gemgdhmmaodhommdol Lddmadgool Paghabmdsl o6 LM EYds OO EO3ZOMNIMYdS, FogMod
0930909 domo bygmo dgbobgo. 0bLhMHdgbhol Rotmzol d9dga Lodmdo dmbpo Jmmosbo
903900 bodyddo o 93Mobdg 06gkgde gemgdhmgodhommonl doA39090gmo.

60000300l FoMmooobmool oggbs dgodmgdo
30596900 Booogol bLbotMol godhotmdol go-
Bm3300. boogn PbO dggdmomb godmboe byogmdo
1:5 00boggoMmEmo0om, 30Mzaow vgmomlb ghmdobymdo,
©00030L 30-60 Bymol gobdogmmdodo o dmoMo-
BbmL  gemgdhmagodhotmmool dohzgbgdgmo. Azg-

6900L LodYLHg Jgodemgde goyndFmdgLigl gogom-

Hh3Mob  bodpogmgdom Boboo3gdol dmEomgdom,

\ oydEe gb oM oMol dyEomgdgmoe. MHmgmbz babo,

. B0dydobmazol LozdoMmolodo 50-100 dem booogo.

bpomo 7. 3mOHIOYMO, dohatgody Bmdpdagy 9e9dHOmadHoOMd0L godmdzs g@ydbgoo 08 go-
9mgdhH™aedHoGMd0L bodmdgdo. Jhb, GmI Lygomo Bygogmo ob dHhodmgdl gmadhhOm-

969Mg00l, bmmm ombgdol 3993390 (gemgdhtom-
Bymo odybhymo Bobogmozgdn) 30 ohoMgdgb gmmgdh®MmgbgMaool 3BoMm JmEymmmdsl nmbgdol
3mb390(hMo300L BMEOLmLb ghmo. Mo YB®™ Igho ombos blbo®mdo, Jom ygdm dgh gemgdhmgby-
M300L d(HhoMgdL o Jom YBM™ dowomo 0gdbgde gemgdhMmgodhotmool doA39090gmo.

306963myM0 gmgdgbhgool dgdpzammdo

Jommb oMmg30dg Lo33900 bo3mM0ghgdgdol d98339¢mMO0L goboggdow Pbs AohoMmeal boowogol
d0360m o do3mm 9omgdgbhgdol 399;3390mmd0L vbomodo. booogol vbomodol 39wgzgd0L o Jmemmb
BOoob 9bdem0dol boggydzgmbyg ¥bo 39333939L bodognl gobmyngtmgdol M magMmods. Jumzomadn
dobgmomgdol m3¢hndomydmo 3mbiEgbh®oEngdo dmyzebomod o8 Bogbol mezdo — ,,g0bmyogMgds”.

69000 ™gd0

B0oognl d9dmb3gdolob nbs Rohomagl, dbggg, dbomodo bgdohmeadol dOHLYdMOSBY. bgdohmgdn
do3mmLzm3ymo dmdol dMagzomo $09d00, MMAgdoE booogdo d0boEMMBZL. 0MOLYdMBL Lbgoolbgo
Lobol bgdohmo: dmgnghmo Fomgobo Jmmmbmgol Lodoobmo. EeBoobgdol 063936 Fo309demols dog
039U390%00m 33900. Eo0bYOEEMYdem I39b0ggdL om9bodbgdom Lybho BMs o BMolb dgazgdbyde.
093oh™megdL, obg39, 999dm0o EOV30093900L gootobo. 693oHMEILdO ZOOOZNMEJdNODL booogol
mMmgool gogmom, mydpo bgmobodo odmy30gdmow dbmmme Modgbodg LobhodghMom
Jd99dmo0om 3oooEanmgds. boowogol dmbgbobol bgdo¢hmegdo dgodmgdo YJB®® o dobdombys
393039 ©bJb.

b9dohmgdoob yzgmody 9b60330gemm3z0bos BgLgol oboobgdol godmdbigze bgdohmeo (Prat-
ylenchus species). 53gb30L odoobgdol godmadbsgzo bgdohmgdol d3manemopos boowogdo oM ybgo
0930h90mEglL B3y mbglb — 500-1000 bgdohmeb 1 300mma®mod boowogdg. o6 sGmob LobyMzgemo
Jmmmb oMma3o 0bgm boooggddo, Lowor Ggbgol od0obgdol godmadbzgso bgdohmegdol Lobdotyg
(000000.
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939606mg900b ®0ggdol AMbymodo

60339m0b dm3BoYo0L o boowogdo LodoMmm Eobodohgdol dg¢obol d9dga botgoz9d0bmzol BmMm-
dotmgdo M0ggd0. Jmmm dgodmgds ooMmagol LBEMM boowogdy, My boowogol EMabogo 3oMgod. dMO-
bogdo®mobo ®mgbozgol dgmbg Boooggddo Jmemm Hbo ooMaol dgdomemgdnem, osbemmgdom, 25
L3-0b Lodomemob s 60 LA bogobol dgmby doBmM—33em9dd7 ,,09009089"” (bLyMomo 8). 33¢m900L 390G 90L
dmMob odm®mydy 2.2-0b 2-5 dgh®odgo. 39ga0, Lozdomolbo bog®mEg oMAgde vgdMmAgdboyo
mmbolidogdgdol Aobogho®mgdmo (gubmyngtgdo, dgbbymgods, 3Mga3s). Moggdl dméaeb dobdogmo, sbg3y,
odm3000909m00 botgozol dmazmobmagol godmygbgdymo (Hgdbozolb gododmonhgddg, mydEo yzgmme
d90mb3g93080 Lo3doGm0bO HbS ngmb oMy dmTol LubmPmm-bodgy&OHbgm (Hggdboz0bm3z0L. BgHEMOd8Y
606303900 3Mbhcmgdom Pbs godmoygmb s ©03gd0 gobmogwgl g39MmEmdnl 396039600 3nmothymoc,
Boogognl g mbdool dgLodothgdemoco.

ool godgbgodo

Jommb 6o33900b gobodgbgdmo dgbodmmgdgemos dmLgg-
bgoyem dgmdotmgmdodo dgmago dodzgmmaglzoobo bgM-
3900b, 939L3900L bogtgdol, 0bzohG®mEOb domgdymo ob
ddomeon 36306 bgtgqdol godmygbgds. bgMgzo ybs ogmb
LG HOROEMIOYTO, 30607L0m ©EOYLBYdIM3Z0690gt™m0 o 39-
dgbogmo dbmeme Lobom LobykhgggdnELD.

Jommb bgdgolb gggbgmo Lobhgdd oMa390g YbS o-

: L.2ii H9600bcgl. bgGz0L gdnMmohoiEos 86033bgmmmsbow dgo-

byomo 8. M9zl 3o bobhgdol 33oMgdL dob LoEmEbOLYDbOMOSbMdLL. ggbgms LoLhgdol

gi‘;gg(ﬁg"‘é’;gfgg;g;bo‘ggg’gfggi%gg_@‘) 3o9Bymmgdol 0300006 dLOE0MgdMSE  Jgbademgdgmos

6963oLb domoobow Bymom Eo(hgboobgdy o oMg3odwY

33903900 EOMELEOH® EOL3gmMgdL, obgag, dggbotal 3dol

3060030600 LobomLgod oE3e. JmmmlL bgMgn oMazodg Loby®m3zgmos, Avgdzol mefenoxam-

do (Ridomil Gold), ob fosetyl-Al (Aliette) opbgogoy® blboMmado, Momo dobodydodry dgdiEotcgl
BoHMGHMOO-039L30L Looddemol 3obzomatgde.

9mUL396903m0 LHObEIOHYMmo 0d39ma3glizndbo 69630

dmU3gbgdymo botgozn dobogme y3gmodg goMmme godmnygbgdo o golodgbgdmom y3gmodg omemoe.
MHmgmbg 6gbo, gb 9ol dmbLggbgdymo 1 Bemob dgbotg, HMIgmbor 30Mgow gobzomomgdymo, by
dgoy 25 13 bogmdob gggbizmo LoLhgdo odal (LyGomo 9).

oMa30Lol dmbgzgbgdymo iggbzmo bolihgdo PBo gondogmU boo-
o330. 3qL3900 PbY EonMmzmb 20-30 LJ-ob Logw®dgdg, bgMmazo
16000 Jmmogliogl 2-3 L3-00 yRGO® WMo, 30Mg Lobghmagdo.
®9L39000 goMdgdm booogn 30MmgoE Yoo dgddnpmmaogl, d9d-
093 30 LOPd3eMoobo JMMmBYLL. otgzol dgdga Wakm Pbeo
3oolbemols 10-15 13-dcog.

dmL39bgdymo LhoboMpymo bghago ybs oodMgol godogs-
byomol obobyobdo, Moy dgodmgds vy, Gmam®y 30 dgbo-
demgdgmo 0dbgdd booogol odydoggds. Lodomggemml dg-
©oMgd0m ghomo 3emodoh ol dgmby Mggzombgddo gb 3gMomeos
dodmphob  olobyobood v3Momol obobyobodpg, MmEabog
h9839Gohnmo LozdoMoboe Jomomod o & ©adL yobzol Lo-
dodmmgos. GO IBO® oo bbol gobdogemmosdo 0dMmEgde
9396069 godogbymdg, dom P33, gobzomoMmwgde gabzms Lbob-

byGomo 9. Imbzgbgdymo
$9080 o ygcmm LEGOGOE F703L900 dbomomAmEgbgdymmo 3(39- bhobooGhymo d0dzgmygbzesbo
606)336000. Bgkgn demogto ggbzmo Lobhgdom.




39b30L 30emdgdo

9L30L 303900 ®gLzmo Lobhgdol mbgmmo bobogmgdos,
Mmdgmms Loghdg 10-15 Ld-00 o dom byLhoe gobgo-
moMmgdymo ggbgmo bobhgds ogzm (bydomo 10). ygm-
39m0 3gbgob 3omodo Pbo 0bmbogl, osbemmagdom,
60 3®m-U o 3dmbrgl IMozomo 330MhH0. Bgbgol Ioom-
3900 36083090mm30000 000300, MYIEo F0b0dyd Godgbody
m30m dgho dOmo LogoOm dmogho Jzgbodol zobgo-
moMgdobmzol, 30Mg ImLzgbgdymo LebpoMpymo bg-
®30b g3gbzom vMIM3gb90YMmo botzgogzol gobobodmgdmo(o.
39U30L 300m3gd0 Pbo oMzl godogbymol obobyoldo.

g ¥ o= - S
[ = ]l " .

« %

by®omo 10. 3oMgow 30630506363@0 ®9L30L 3030l LogmEbEmobyboM0ObmMdNLm3zol domosb

29L3mo LoLhgdob dgmbg x3gLizol 30emdgdo.

86033090mm30600 Lomobopm Low®mdgdg AoMmazs. wgLzol
300m3900 nbeoo Roomagol, oobemmgdom, 5-10 b3 Lowma-
989. dog00b Mm®To 06 ByV30OMOD dogmob dbemml Aotgzobol olobo EonMY39g000b. booogom o-
@oMm30809 bogommo xgLizgdol 3oMgow godmo.

0630H6m 9396069900

Bmgoghmo §0dob bgtgo Tdgodemgdo dmBmEgdyemo oymb Lobgbggdo godmmogMmgdymo o0bzohmm
9396069900L Lobom (LyGomo 11). dom, Gmgmdy bgbo, 0ggbgdgb 306HLOLZSL EOYLEJOMZ069d9em0
6963900L LoBoMAMgdmoE, MYIEd, gu Tobomo, goomadom YBG® d306m00. 0630hHM® J39botggdol
dmbogmoobmods ggligol 30madqgdom ob LhobpoMhymo do0d39magbznobo bgMagdol dmLozM0obMmOLdy
domomo oM vMob.

LpGomo 11. oboMgozoE dmdBogdymo 0bg0hMmm Jmem (3o6Ebbog) o bytgo
(80633603).

3963069 69630

jmemmb 3emobhoool godgbgds dglodmgdgmos, dgMhgmag, sdhoyto ddotwo ,,863069“ Lotgogo do-
Logmob godmygbgdom, HmAgmoE dobodg oManmo M0ggd0obod 0dmMydYmo. gowobotMgogo dobogmo
9600 0gmU, osbemmgdom, 15 bd bodowob o 3gmbgl JoMagow Asdmyommodgdyemo igbzmos bobhgdo
(byMomo 12). g0demgdd 6033900000 Jomo vdMMgdo 330006 godogbymbdg ob Boggbymol olobyolido
0 306306 dbog 6533989 oMzzs. 363069 bgMzgdo dgodmgds Jmmozbgl BobgMmghgdnsb 3mb-
906969000 O vLgMo PMOHTom dgobobmb goM3zgymo hmom, 3hybhdo EoMmgzodyg.

LpGomo 12. dghoyMo 3doMmeo gmenmb 363069 bg®agdo demogMo i3glizgdom
d90demgde godmznygbmom dbogmo 3emobhoEnol gobodgbgdmoco.
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3oLomM30mMOoLBNbgd Mo, MMT PIFMdgboo EoloMgosn 33emgdo Lo3doMmobow (Hgboobo ogmb. olLgsg,
©oM3a30L0l, Y6 dMIMoxbzmol Lodoghm F0dggdo booogdo 3gbggdol goMmdgdm, glbzol Bobogmol
ob 808390ma39L30 bghgol dgdmm dobob oh3g3bom. bgkggdol otgzolmobogg Logntmo dmMby3o.
01939, 9930 909em0d booozol h9boobmoonl dgbo&mAYbgdy, MPIEd oMagzol 398¢9a O gobotgdodwyg
39600mEdo dogmoob $oMdo dmMmby3zol Yoymaom 3909390L 06393L.

$0d9000L dgMAggo

JOEO
dbb3dmooMmMd0L Hhodob J0bg30m JME® ogmd MM F3303oE: Bogbymmdo dbbdmootg o dgdmgmdodg
dbbdmootg.

Bogbyemdo dbbImooMg Jmmm bogmxl 0dmmg3do MGMBMSb HmHgddy. oobmmmgdom, 2 m3z0L 39093
3oBogbymBg 33000H0L OdgM30000 03 390mbzgzodo, my BoFMMOL gobdozmmmdsdo o& Eoboobo Jm-
mmb dmbggbgoymo hmhgon. bodoOmagemmdo dghBomoe o3 Hodol Jmemm dmidgozm. ol 0dMmgde
3989hoho&moE 306390 Bemol 306303cmm0o0dn, 33000 d9dmgmadndy b33030 GMmmMEgdo o Bodme-
®3do goool dmbggbgdym dgmdo®mgmodndo. dbogmo 8o 0Bygdo dgmbg Bemol godogbymol o-
LobyoLdo. vobemmgdom, ghmo m30L d93¢9g 30 39boMg y3030mMAL. dmbogmol vmgde 30 0Bygdo
g30300mmd00b, osbemmgdom, 4 330600 893¢09g. Boggbyemdo dLbdmoodmy Jmemm do®m3gmo Bemols hm-
$h9089 06 0dgmg30 bogmqyl. Bogabyemdn dbbdmoodmg Ho3olL §099000 30MoMbo O bm3zy, vEI3hoMmgdmo
LogoMmmzgmmb vgMmm3modohytm 300HMmo58dg 9394060l momddol dmgemo dobdhodom.

d90megmdodg dLbdmootg Ggdmbhohymo Jmemm odmggs boygmab 3o0M3z9emo Bemol yemmdbgoob dgco
bobomdo 6-0ob 8 33060l 3ob3ozcmmdddn g300b doggbyemdg o d93mamadadg (byGomo 13). o3 hodob
d39boMgd dg90demygodo, 01939, bogmxn godmolbol dgmég Bemol hmhHgdol g3go bobomdo godoggbymdyg,
4-330600000 dmbogmmob LYdmMbBY. Logommzgmmmb ALgosL vgMmIMm0ToGHYM 30MmmMd9dBg dO3HoMgdMmo
d90megmdodg dbbdmoomyg §089d00: d3mm 3o, MAH™Ib demobo, 30OMobo, mAm3d 0Gmohgbo o Lb3o.

Lodommzggmmdo Jmmmm  3mTgMEoymo  ©obodbymgdom
dm3yo3m 390megmadvdg o Bogbymdo dlbdmoomyg 03900l
3mdoobognom.

9396060 9mo dmGob dobdogmo
939060M9mo FmMoL EOIMMY0S EOdM3009dMmo0s boMgogo
dobogmol g3olidy o Pbzo dmbogmmol dowgdol Ly®zomdy.
Lodyoemm dobdogmo dEgbotgmo dmMob, Mmgmd Bgbo,
60 b3-00, MYIBO YBRO™ oo FMLogEol dobowmgdo Jm-
mmb bghggdl dm®mob odm®myds dgodengdo ogmb 30 bd-og
by®omo 13. 8gdmeagmBady dbbdmoaathg (by®omo 14). gl gbgdo GmamGE dgdmeamadody, obg, do-
gg:&l;ioggg:ggif%i’gi%%;%zﬁggﬁ%s_ gbymdo dbbdmoomyg $0890L. dEgbotgmo BMObmOb gm-
0o bghggdo 0d3moytmood odohgdom ymmbmbgolb oggbiag-
d00b, dgo3L909b Mogl dmgem Log®dgdg o dg9ddboob dgnmm dyhdgdol Mogl (byMomo 15). bogommo
d90®AgL gy3gmodg dbbgogmo gMmgdo (12-15 Mogol ymzgmm dgh®do) o dgbomAYbgl bogmaol
BoGIMgdobmznl. sdmboyhmgdo, MmIgmoE 30m0GMHgds dAggdol Mogob bogobol 60 b3-ob gotgm, nbs
300Lbemol o vdmogMmol. 3gGmompymmoc, 8ol domgmo 303emol dobdomdg LogoMmmo godbdoMmo, o-
80009090 o LyLHo WgMmydol JmEogde.




bLy®omo 14. 30 L3-0060 EPOIMEYdS Jmmmb bgthagdly Lp®omo 15. 53gbizgdaob sdmy®omo sbogmo hmpgdo
dmeob. Lodmmmme d903L9096 Mogl dmgem Log®mdgdy.

039000 3960MgdL AmGob obHObE0s byem Aoty 2.4 Aghto Yo ogmb. MY, dgbodemmo, dYEomg-
3900 ogmb Logobol 3 Fgh™odg godMm, Momd godmoygbmb Htmoghm®mo ob Lbgo hgdbozo boogogol
0370039000, d960d3¢mobo o Lbgo Lodydomgdol AobohoMgdmor.

BGobmymo jJmemb dggbodgms LoddowMmmzg ybs oygmb
12-15 dbbdmootag d3gbodyg Mogol ymagmm dgh™mado, $0dol Lod-
m09&H00ob godmdnbomy. LogoMms sbomo hmhgdol godmbdo-
30, Momo 30b03y303g 0gmb oyzobogmo 9339606 9gqdL dmMmol
3mb3nMgbns. M0ogol Logobg oM Pbd dmgdothgdmeagl 60 LA-L,
bmem dLbdmooMg hmbhgdl dmMob odmMgds ybo oyml 10-
15 b3 (byMomo 16). Mg3m3gbgdymo oM dGMOL vbomaLdMo
306390 Bemol 9dmboygtmgdol B3gtmb Bobyzgho g39MEomo
HhmAHgdol 8ol gobodmogtmgdmo. gl o6 3odmomgol gobbe-
300Mgdyem 890093L o dg0demgdd, 339OEOMd HmHId0 YJBOM
390000 (009939800900MML BodMmoMmdo obBoobgdol, 30Mg g39Mm-
omd (Hmhgool oM3gmbg magtmgdo.
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omgdo Mmgmdz doMomo d3gbotgl, obg39, 13gLaol ygmowob 6063039000 bobdoty Pbos ogmb 12-
00mygMom gmmMmhgdb. dgbodedoloe dmgmom gmmmb bobg- ;;’oaﬁl)’;’f_“’“"@ﬂ 2960 Gogob go3gm
39080 bgthmagol nbo 3gmbgm Hmhgool oLgmo MomEgbmd,

MHm3d dom d903bmb Mogo Bogbymol dmmmbmgol (byGomo 17).
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Jommb  dggbodyg 0dMgdo 39MbH03omyMow, doghHod
0mybgdo BMEOLY o bogmyol dm3gdolmob ghmog. vdo-
™3, OYomgdgmod  dogmymol  Loghwagbo Lobgdol
dmBymod Hhmhgdol gobodoghgdmow o LBm&mo BMwol
dgLobomhAynbgdemog. dgbodmgdgmos mGootmyboobo ghm-
803009m00bo (I-Lgd®0) o6 MGooGYLNObo MMTogzmyemoobo
(T-bgdtmo) Logkgbo LobHgdol godmygbgods. I-bgd&o Lob-
(h990b (byMomo 18) dgdmbggaodo MgMmgdn nbo30YOm-
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I-bgd®o Loyhgbo LobLHgdo yyGm bloMow godmoygbgdo
dgmby bgemb dbbdmoodyg F0dgoobmgol, T-Lgotmo Lobhgdo
30 3836m bdoMmow godmoygbgds 3oMm3gmogg Byeml dbbdm-
0069  $03900bm30L. Logdgbo dmdgdo Pbo gobmosbigl
8-10 dgph®ob odmbdgdom Mogol/33cmol 39bh™do. Lo-
gommo ymzgmo ®ogol dmmmb Lomogg Loybgbo dm-

LyGomo 18. mMBogmyeosbo 1-bgddo
bobhgds, GMBgmo dmBymdommos dgool godoghmgde mydgdom dogzmymol  og0dymmdol
8-10 39¢™80 3obeoggdyewo dmdgoom 186myb39mbogmgo. 1-bgdd bobhgdsdo mMo Bo3mymo -

ﬁog@mggggbf:foambnwoo dmdgdob dogMmgoymoo Loyghgb 0mdqddg boowogol Bgwodotoob,

oobemmgdom, 80 LA o 1.7 3 bodomegdg (bLydomo 19).

T-bgdtm LoLhgdodo Loybgbo dmdgdo, vbg39, Pbs gobmos-
Loglb 8-10 Fgh™ol OdmMmgdom, Mogol/33emol 39bdh&Ado.
oydEo, 08 bhG®YIHPG®Odo mMo 60 LA bogédob bob T-Lgdtmo
3mbbtydaos (2.0 x 2.5 1@ x60 bLI) gdogMmgdd ymazge
dmdLb, oobmmmgdom, 80 LA o 1.7 3 Lodowmgbg boowogol
8900030600006 (byMomo 20). LoytMgbo dmdgdo boowogdo
96000 odogMgl, oobmmgdom, 0.8 3 Lom®madgdy o dobo
Lodommg d06ob By30Mmoob Pbps oyml momddol 2 a.
T-b hodolb 330MgM0L MoMMgYM 3000989 nbo JogdogOmL
Ammym090ymo do3mymgdo db bgoemmbol Lodgdo Gogol LyGomo 19. mGIozmymosbo I-bgd®o
domgom Log®mdgbg. do3mymmgdl ob Ldgdl dmMmol dobdogmo ggg%%i‘g:g:;?ﬂ%gg;bﬁ:;?ggoﬁa ©
960 0gmb, osbemmgdom, 60 13. Wghmgdo RMGMHInMEYOS 1.7 8 bodomengdy.

0y, ®™3 obobo gooBoMEmb Fozgmyemgdl dmEmob. dgbodemg-
0900 3030790l 3963960003 OGOYMOE OTogMhgdmo dmadgghmgdol godmygbgds domo dmdgzgdol/

3000l Mo300000 dLOE0MgdM.

bp®omo 20. 60 LA Logobob bob T-Lgdto 3mbLAHMYI30g00 FoagMEgde boytwgb
dmdgddyg, odbemmgdom, 80 LA o 1.7 3 bodommgdg boowogol BgwoadoMmoob.
bol dmdgdol dmmmgddo Wghmb 396 H030myMo dG ol bgmdglbobymoow
80360900 3MmYm09d7m0 3o3mYmo o6 bgogmmbol bodgodo.

3obbgmo

Jmemm IMo30embmosbo 3;3gbodmgo o dobo ggbzmo LoLhgde dGMogz0emo Bemol gobdogmmmodsdo oMLg-
dmobL. hmpgdob gobbgmo o godmbdoMmazs dYE30e9gdgmos 33900Mmol m3nhodomydmo Loddopmmazobs O
30O m30000 0yAdgdol ogol dgbobo®mAybgdemogo. 3ol 39893, Mo bogmxol oo bobomo on3moygds,
HmOHo 30030306 9bgMzool o 06g4gdl domemagoyMmOE EV0gMmYosL. Jmbogmol smgdol d9dga bogoMOHmo
B0oognl Embydeg vdmodmol Jmmmb mgthmgdo, MGmAmgobog 1339 IMmEgdyemo 3gmbrom boygmao.
9O ™7d0 Pbo goobbemol dolGmo Lobbmogn FozMmohHm0m vb oM. WgM®L FmdMmolbob Pbs gozgmegl
3cmy30, LEMMo ALIMboggMo.

306390 Bgmb dbbdmoodyg Jmmmb gobbgmol &M odm300907moo dmbogmol dmgdol hmdy.
do®omooE, N6 EIOEIPMM, OSbMMgdom, 5 m30L 3obdogmmdsdn, Momo dmbgl wgbhmb 3939-
HoE0Ymo 3o y30300mmA0b obygdedg. AmLogmol omgds 06ygdd y3030emmo0l obygdneb, oob-
mmgdom, 5 330M0b 9980093 o boygmazob yngbio bobogmo doogmgde dgdamadn 6 330600l gobdogemmdodo.
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306390 Bemob hodob Jommmmb Mol domemoobo 303mo dgMygmol 6-8 m3g o EOIM 30098700
30m0do(hy® 3060md9087g, oMo Lh®MydhyMgdol godmygbgdolo o 3PmH030Mgd0d].

3obbgmo 03306 g0L 6533989 OO30900L 0bmM3IYmMmMObHOL MomEYbmdsl, Mmdgmop, Gmgmmy 6abo,
3omomoo dzgm mghmmgddg. ob, obg39, o9dmg3lL sbow Igmg Bemolb 3ol v8mboyo®mL yyd ™ LEMogs
B8G oL dgLodmgdmmdOL. EOV3VgdmY L3MMgdn 390dmgdd OO MOMEIbMINm dMOLYIMBEIL JmY-
Mo 3odbdotm (Hmhg0dg. 0y FmdMmom Wahmgdl ohM390m boMmgo39d0l Pdobdg ob 93 HgtMoghmEool
3obmmAMmOE, V390900 890dmgdd 33tmo3 botMguggddo gogmgmgl. dmiMoamo WM mgdol godobo
0 o630 0330MgdL V39400l gobznmoMmgdal Lodndthmgdsl.

3obbemymo do®m3zgmo Bemob hodob botgozol 3gliggdowob o6y dotMoEob gobzomoMmgdo ddmboyoMmo
(byGomo 21). dbomo ygmmMipgdo dmzgz00b69000m b dgmbgmeagl, Momo dgbodemgdgmo ogmb
dommgo. gobbamoob 6-8 330600l 3980098 ybo dgo®Agh Gogol gmagem Igh™dy 12-15 yzgmody
dem0g®mo (gomomm oodghMol) magdmm o d0g3gL AbbImoomyg hmHgdow godmwol bodysmgdo (LyMomo
22). 43gmo bbgo hmbo Pbo Jmoddmol. hmbgdo, MmImgdoi 0dGMgdo dyRdolb Mogolb 60 LI-ob godgm,
96000 dmoommom.

Pl =W U g [T g ' :
LpGomo 21. 30639em0 Bemob hodolb gmemmb gobbgemmol Ly®omo 22. Mogol ymggem dgh™dy ohm39dymod

3900093 dm3mmg bobdo vMdm39bgdemo vbogmo g39emo8g demogmo 12-15 hmbo, HmIemgddog Pbo
23mboyoto. 3odmobbol bogmazo.

dmbogmob omgdol 39898, M93mbhHohMo (Hodob Jmemmb 339006099900 Pbo vdmogMmob do®mdo. gob-
bgemob 53 Lobhgdob Tobgz00 BO3OMOYY300, HMT FBoMAMYOgEo dmLogoml, doGMomoEo, d0mgol
dgoMgdom dmzmyg, 6-33060060 39MH0mEoL gobdogzmmdodo, Moy M93m390609d7em00 o3 (Hndolb Jmemmlb
§00900Lbm300. .

396myogmgdd

jmemmb B odg, mbogmmoobmddbs s boymanl botmobbdg
Po0mMgLO N go3emgbol vbgbl Lo 33900 bo3M0gMgdgd0m
dmdoMoggdo. 133900 b03M0gMY0gd0L dOLYOMOS, Mmo3z0L
db®og, gobdoMmmodgdymod boowogol Lhdydhn®om, pH-ob
Mbom o MMZobymo bogmghgdgdal 3miEgbhymmo dqd-
33990md0m. godgbgdodyg LogoMmmo Booogol vbogmodol
Rothotgdo, Momo oanbpgl yzgmo dozmm o dozbm
bo33900 9emgdgbhol 3933390 MOL O booogol pH. goM-
o v30by, 39M0omEYmo, LBgqzghogom 3gMomeol Zob- % .
do30mmdndo b Aoghodmgl gmomemol vbogmodo N-ob (o bpGomo 23. gommmb bamobapmo
K-0b 898(339cmmd08g, Momo yg3dm dybhoe gobobodmaMmb 3°6cgogMgdgewo, depogo dgbatygdo.
Jmemmb gobmygngtmgdol Logommgds. di39boMmob Lodmmoghyg,

®gmmb bobgdy, BMMEOL Bmds O Ymmmgdol ggho dzgbotmgms Logobbowol o gobmyogthgdol Lob-
h9d0b Lobomggdemm Johgzgbgdmgdoo.

= AR

Logdommzgmmmao Jmmmb gobmyogMmgods brgdo mmbo bbgoolbgs dgmmol 3m3d0bsgoom, dom dmMmob:
1) boggmom, 2) 3Mmobymotmgdymo Lobydom, 3) mbggzoeo bobydom Bzgmmazobo bLoMmbyszo Lobgdol
d9d3gmbdom (fertigation) o 4) do3Mmymgdgbhgdolb gmmmygddy dguddinz3em. mommgymo Igmm-
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oL godmygbgdol 3GM3MME0 OIM3I0IOYMNd 3Mmb3Mghym Ld3390 bo3mogMmgdody, booogol dy-
690603 bogmaz09Mgdodg o 3odmygbgoym B3gmma0b botbyog Lolhgdody. B3gmmazobo Lu®bysgzo Lob-
1h9d0b goMmagdg Lobydob dghobs Fglodmmgdgmos bozgemol o Lobydol gmebyemodmgdymo BmMAgdl
3300060300 godmygbgdoo.

6o3gemo

doybgozo 0doby, GMA bo39m0 FMEYMMINMOS S ghm Hmbodg goMmgdom odamo bozzgdo bo-
300096909000 d93339c M0 093V, 0L dgodemgode gobmyng®mgdol bobhgdob 360336gtmm3z060 bobogmo nymb.
Bo39mol gobmyogMmgool doA39069090m0 gobbb3oggdnmos o, A3gYmad®mog, o6 G0l EOdOMObLYdYM
N-P-K-b dodocmom.

MHmgmdg bgbo, bozgmo dgogdzm 10-20 3 Hmbs 3gdho®mdg (3o), booogol Bogmyngtmgdoeb godm-
doboMy. g3m0bzgmol bozgmo, Gmdgmdog, Mmamdz 6abo, N-ob 393339 MOs Jomomoo, Pbs o-
930hmL 5-10 Bhmbo 3gdho®dg. bo3gmol Lomobom 3m33mbocmgdolol dglodmmgdgmos dolo ybo-
gOmbmE ©odohgds Bydmbob bgdoldog®m EMHML. gobomzomobbnbgdgmns, HMT mMagobymo Lobydol
300mygb9g00, gobLo3ymMmgdom, ondyndo3g09emo bozgmol, 3odgb907mm 3emobhoEnodn Hmymos, Howaob
B3G0omdoMm33emm30bo Hadbh Mol s®IJmbg bogmoghmgdos. dbbgomdoMmEzmmazobo 3ma33mbiol b
Bo390m0l odohgdo O™ omeoo dobo go®ob b, YdMmomme, ogbibobol, spading forks — doGoom.

LomMogbhogome, Lo39aghOEIMm 3gMomedo ghm 3gdhoMBg odohgdymo 3oMyhysol bozgmol 1
H™b0gab JmmmmU botgozgdobmzgol dgbobmao godmoymad, odsbemmgdom, 20 33-869 dgho N. boowogol
30bmyogMmgdobmzol 3603369cmm30b0 EobOdoho, vbg3g, 3m33mLho, vby Aogmol s Bozgmob boMgso,
oydpe LYY bozgmmob dgoetgdom dobo gobmyogdmgdol doA3z969d9em0 Bo3mgdnd. 3odnbgdym
3mobho30080 MmGm3bymo bogmogMmgdo/bo3gemo Pbo ogdohmb 330mb Pdyomme gobbgmmol d93w93.
mMagobyemo 603009MHgo0L o B39l Eodohgds, db93g, dgodemgds Mogol mMozg dbotgl gogtmom
B9ododmym oémbgddn, Mogol JodoMmmyemgdol dotMomgmy®o, 390hGM0wob 45 bd-ob EodmMgdoom.

obogm 60339m9000 3MA3MLHOL/6o39moL odohgdol Loy3zgmglm Fgmmeos Mogdo ob Jgdommgdym

3300mdo dghobo o dghgze booogol Bge 10 LA dtgdo, oMa3odwg. dgbodemgdgmmos, vbg3g, do-
00 odo(hgdo Mogdo/330tmdo dob 99893, Gog botgozgoo 8 L3-8y vb Fghow goodMgdy. bozgmo/
mMzobyemo bogmogMmgdo Yo BoMmaMOzgbgl JMmmL ymzgmbmoymo gobmyoghmgdol 30magmodol
306994ma3gem Bobomb, mydEo oM Pbd ogmL ghmogMmo Bystm 33gbodmol Lozzgd0 bogmogMgdgdom
dmdoMoggdobmagol. vbg39, bogoMmmo EOdohgdomo gobmyngMmgdol PBGOYDb3gMmymes ghobymgdoobo vb/
o mbg3zoo Lobydoo.

30696m0myMo Lobyggdo

Jemb 3emobihogoolmgol y3gmody oo MomEgbmdom LogoMms dgdggo Lodo gmmgdgbho: vdmbo
(N), 300m0730 (K) o ggmbggm®mo (P). gb 9emgd9bhgon — N-P-K 33otg Homegbmdom ybeos 3930¢hobmm
03030 oM330d09 ModEYbodg 330M0m oMY, MY booOgdn EOdIMONS MMZILYMmo bogmngtgdgdal
0993390 M0 0b bo39mo oM Mol odohgdemo. slgm EMML Mg3mdngbwgdymos, osbemmgdom, 10-
10-10 LobygoL 3 3a-0b odohgdo BoMaozgdel Mogol ymzgem 100 33. dgh®™dg o dgMgzo 3-5 LA
Low®3gdy. odothgdomo FoME3mm30bo Lolydo o Yoo dgohobmom 3obod, 30Mg oM vdm3d dbomo
09mboygo®o, 306000000 JMmemb sbomo boMmgoggdn gMHdbmdnomgs dotMomom odoobgdolodo.

LY39390hOE0M LYBdMbOL obdogmmmododo Mgdmbhohyemo Hodolb JMmmmL botgoggddo dgbo¢obod, oob-
mmgdom, 1503a/30 vdmpo (N). gmbgmmo ybps ogdohml 50-60 3a/30-89 mEgbmdom ymazgmm
Bgml; 300m0yndob odohgdo 30 Pbeo dmbegl 100-120 33/30-0b MmEgbmdnm 6gemobodn. godqgbgdyem
Jmmmb bohzgozgddo dodmEgmmaobo Lobydo nbood d3309L GOIbEgMAg: Loyzgmgbm dgdmbzgsodo,
3989hoE0oL obygdobol, y3030mmdol Mmb o 3909ga ModEgbig®madg Lo3gaghoom BMEoL 3g&mo-
medo. vy30emgd9gmos bo3zgmol Lodyoemgoom dghobomo vdmiol Mmool gomgammolbnbgodsi vdol
dobg30m 1be Eo3MmMmgdhoMmeal olodathgdgmo FoMm3mm30bo 96 mbggzowo Lobydol FmEymmmds.
6930396009090 Aogmzommm, MmA bo3gmom vb 3m33mbhom gobmyog®mgdobol Bemol gobdogemmosdo
bgmdobobzmdo ngbgdo 9GLgdmo ddmbol dbmmme 50% (3M0b3zgemmol sbogm bozgemdo do®m3gem
Baomb 0dmhol mby dgodmmgds 90%-mob ogmb doobemmgdymo). doMEzmmaobo ggm®mdol N Lobydo



96000 ogdohmb dmemmzgobo dg¢hobob gdom, botgoz9d00b 25-30 LT EPodmMgdom o booogdo ybo
d99®momb 5-10 ba3-ob Logw®Igdy.

39O H0go30d

0dmhob (N), gmbgm®ob (P) o 3omoydol (K) Lobydob o yzgmo d030Mmgemgdgbhol (bLogo®mgdol
d9dmbgg3odo) dmmoobo ©93m3gbwgdymo dmEymmmonl, osbmmmgdom, 25%-0b dghobo Logotmo
3emobtoool 3odgbgdodg. woMAgbomo N, P, o K dgbodgmgdgemos ogdodhmb B3gmmgobo boMbyogo
Lobhgdob dgd3gmdom dmgmo Lo3ggghoEom LYBdmbol 3obdogmmmodsdn. ggtMhogonol Lobhgds Lomo-
BomE b O30M0dMEIL, MmO EOgdoHML EoMAgboemo N, P, o K, ®og boowogdo o6 dgbyemo
3Mobymo®mgdnemo gm®mTom ©b/o bozgmom. bo3390900L PIMO3mmgLlmdsdo vdolm3zol Logotmm 0gbgde,
oobemmgdom, 30-50 33/3o N-ob, 15-20 33/3o gogdhmotmozo P-b o 30-40 3a3/3> odhmdtozgo K-L
©odo(hgoo. N, P, 0o K-U 3603369¢mm3060 bobBogmol dg¢obo LogotMms 393900300 oBYgdnOb yzo30-
mmd0deg 39Momdo.

mMaobymo bogmnghgdgdom oo boowoggddo dmgmo N, P, o K-b dg¢hobs dgodemgds 63gmmaobo
Lotmbyogo LobHgdoLb d9d39mdom; gl odemaggze botgogzgdol 3oMgow godMwolb o FmLOZMobmbal
3063 39009390L. N-0b Uyew gmpo 50% ybo ogmb bogh®oho. Jmemmb dmbogmoobmds, HmamMm
Babo, Py@O®m Jomomoo, MmEgbog N o K-b pogbo Bobogmo dgg3ebogmos B3gmmgobo LotMbByogo
LoLhgdob d9339MmO0m, goblbgozgdom 0d dgmmEolgob, Mmegbog N o K domemoobog ob dobo yoowglo
bobomo dg0hobgdy Fotmzmmzobo gm®mdm. @gbmhogogool Lobdotmg, Gmzgméy AsbL, bozmgdo
d6033b9cmm30b00, 300009 OTohgdnmo Lobydol MomEabmds. mydEs, mbgzoo Lobydob bdoMow o
d30dg HomEbmdnm odohgdod dgodmmgds d90330MmmL blboo dodmomom godmb3gymo 3mbhabioymo
36Omdgdgdo. Lodmgome, mbgzoo bobydo gdohgoo 1-2 Loomol gobdogmmmoodo ggbdhogoEoolol
gm3z9mEmon®mo ob gmggm dgmmg omgl Jmmml gzoz0emmodol o dbbdmostmdol 3gMmomedo. ddo
mbggo LobydL bdodo PM9396 N o K-b bLbotgddo. Bomom3mbEgbhMmotmgdymo Lobydgdol dgdhobo
1BOM om0, 3000000006 Lobydob 03039 TmEYEMOol dgbohobo Lodo®md YJRM® dm3zMyg (30300900,
1536Om 3obBoggoymo bolydolb blboMmob dgotgdom.

639mm3000L M0390 7000 bogmggdol Eogmm3zgd0b o gogn30L Mmo300000 o30mgdol dodbom, 63g9mm30b0
LoLAHAEL Lodyomgdom OdohgdPMo Jodozohgdo 30Maow blboo YOO oyml. my 0bgdoMgdobmzol
Lolypdo bLbo®mol dmABoadoLLl godmoygbgdo ghmdg dgho dobogmo, Jodozohgdo oM ybo dg30009L
96O 03obgmmob MHggdnodo, Gomo oM BoMHIMJAbob bogmgdo. 3ol goMs, Jodozodhgdo nbs ogmlb mog-
Lo 9emadgbhgdmob, MmAmmgdLog oLobo JggMagz00b LoMbyog byoemdo 0bzjgdhoMmgdolb Jgdaa.
3mb390hM0Mmgoymads Lobydolb bLboMgddo ob domoob Eodoo b Jomoo pH-ob ddmbg Lobydgddo
d90dmgoo godmobgzomb L3ogmgbdol, MPmool, dM0BFOML o LutByozo Lolkgdgdol bbgs cmommbol bobo-
mg00b 3mO™B0S. vdohmad, bLobhgdolb 3MI3MbybHgdn, HMIMgdaE dgbgdodos 3MOHMBoYm bLboMgdmab,
96000 3900890MmgL 13063030 BMEMOEOL, 3emolihdobol ob bbgd dgoMmgdom 0bgdMhHmmo dologmgdnligob.

396 Hh0goEoobol 398930 Hodol Lobydgoo godmoygbgdo: vdmboydol boh®oho, odmboydol Lyemaoho,
3930930 bohyMotho, JoMmpmazobs, 3omoydol bogh®onho o d3mboydol gmbgoho. B3gmmzob boMmbyss
LoLHgd90d0 Agbodemgdgemoo 3oemoydol MMm3gemodg go3mEgmgdymo bolydol, 803., JammMogol, Lym-
ohob ob bogh®ohob godmygbgds. mydEy, 3000330l JemmMomob dgeMgdom y3omohglmods gbodgdo
3000130l Lymgzohb o Joemoydol boh®ohl, 306000006 30em07dob JommMods dgodemgdo godmobzomb
Jmemmb bo®mzgoz900L doMomom hmdbozogos.

000390000, Mm3 BmLEMMo boowogdo godmomhAgzs 360d3bgtmmazobo dmodnmydmdom, my ob -
dohgdo 3ohoMo mBgdom B3gmmzobo Lodmbyozo Lobhgdgdom. Lodmgopm, JmmmL gmbgmmo Ldo-
900 dEMgYm 3gMomedo, 93wqbow, 360d369emm3z0b0d, GMA gl gemgdnbho OgddHmL otgzobol
0b o3300000 dogmoob dm3zemg bobdn. mLGOH0obo Lobydol B3gmm3eb Lobhgdgddo 0bgdiotgdobol
0bobo dgodmgde Mgodinodo 393000090 Loo®mogogom Byommdo oMLYIYM 30 E0YTMOL o BoMTMJdbob
bbboo bomgdo, GMTgmoE dodgoosl Loblzgmy®mgdl. mydge, LbmGo 3969539bhom dgbodemgdgemoo
Bogmaggdol Bocmamdabol 3G mMdgdgdol mo300000 d30egds. vd0bom3zol 830300900 QMLbM®MAso30L blbo-
M0 gmaomdzo30Lmob dghg30m o0 BmbEmMMAIgoz300 0bgd30Mgdol 39093 OYmM309demo3 bgdo
3mg0MEdz0300 0699d30Mgd0. dbgmo blbotmol dgy30bo obgbl LutByszo Bymmol mEbog 93303900l O
bgmb ydmol gmbgm®ob Eomggzol booogdo Mondg yodhymaomo ga399hgdol godmb3gzol gotgdy.
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30360mgm9dgbhgdob Aghobo gmmmgdnIb

d03Mmmgmqdgbhqool Loby®39mo EOV3OdMbO BB 3TOME 3ohoMod s Jomo $oMO0 MHOMEIbmdom godm-
ggbgdol dgggoc dgbodmgdgemos dgho doobo, 3006Mg Fomo Bozmgdmdom 0dbgomeo godmbsgymmo.
030l 3odm, Jmemb boMgzomododo o6 Pbd ogdohml dozmhmgmgdnbhgdo, ) EIBOEoHo 96 ©OL-
Hubgde Mmool obdomodom b m30mULoRobm Loddhma3goom. 3mbzmghymo dozMmgmmgdgbhol
©09930300H0L 3odM3emabol o EOEOLHYMYBOLOL, BMMEgddg Lomobowm Fozhmgmgdgbhol ododgdo
bogdo®mobo Pbo 0gmL EOME39g30L godmbolbm®mgdmow. o8 dodbom dgodmgds Logobm oymb gmm-
m90dg Modgbig®mdg dqgbbytmgds, osbemmagdom, 10 @l 0bhgMzomom. gmmmgdowob dozbhm
bo33900 gemgdgbhgdol odohgde ot dgodmgdd y3030mmo0l 3gMmomedn, MoEagob dgbodmmgdgmos,
300m00b30mL g30300m900L Loodb3Mmg. bovogdo dozmmgmgdgbhgdol gMmobymoMmgdymo gmMIom
odo(hgdo, bobmgowme, oM v&mob 03gbo gx3gdHYM, HMaMOE BMmMmMyddg dgbbyMgdol dgmmeo.

g00nmob dbogmodo

30bmyogmgdol 3hmgMmodol oboMgzgymomgdmo g®mhdghmhgdds ymagmbmoytmoe nboo dg0dmbImb
Jommmb boMgogzgddo Lo33900 b03M0gMgdgd0L 893339cmmMdd. GmmmOoL vbogmodol dggggdol dobg-
0300 390dmgdo o930 gdgemo gobogl gobmyngmgdol 3o6modgh®mgdol 33emomgds. Jumgomol obo-
m080Lm30L BoMTMToagbemmdnmo bodydol dgbo®Ag3o MoMMgyeo botMgos3nob nbo dggMmawal,
oobemmgdom, 5 sbomagodhmwo dholtmymo gmmmmo (ynbbgdmob ghmoc).

Logotmo d90mbagl bozzgmol Lbgoobbge bobomoweb dgdmbggzomo 3GMobiodom dgMmAgymmo 339-
bo®ggdo. goMo odobo, ybs d93mbaaL ggogoholb Leddhmdgdolb ddmbg di3gboMggdo, Goms gowo-
dmbdggb yhzgnemm 30800myG0 godm3zemobgdol 3030060 B3390 B03M0gMYdgdMVD. J398mm dm3gdyem
3bMoemdo GomomgdYMod MOMMIYMo 9emgdgbhol m3hodomy®o, m3hodomyMdy odommo s oMo
3mb3gbhMmoEool BmaMmgdo. m3hodomyMmdg bozmgdo ob doMmodo 3mbigbh®ognom Lo33900 bogmogh-
909000 3993339mmdO godmnb393L dmbogmoobmdol dgdotgodol.

9093960 ®3(H0doemymdy odomo ®3¢H0dogmydo

8936 mgemg8gbhgdo (%)

oBdmho <22 2.8 > 4.0
BOLGMOHO <0.2 0.3 > 0.6
39em0ydo <1.0 1.5 > 3.0
30em(30930 < 0.5 0.6-2.5 >25
dogboydo <0.3 0.4 > 1.0
33060 <0.3 0.4 > 0.5

8036Om9emg8gbhgdo (ppm)

dogboydo <20 80 > 300
3060 < 30 50 > 200
30630 <15 35 > 80
b3ogmgbdo <2 10 > 40
dmMo <25 50 > 80

agogohol Loddhmagodo

sjmemmb 65339m89 Lo33900 bozM0gcgd900L 3933339 ™dY bdoMo g0dmgdd gobolodmamml gmmol
300930610 M30L90900m. VGOHOLO3ToM0LO obmyoghgdd bIoMo 3eM0bEgds odobobnomydgmo wyxon-
30¢hoL bLod3HMAgdm. MoMMgYE GLYO0M Fo3MM O F03Mm 9emgdgbhgol Jolmzol odoboboomgdgemo
©09930300H0L Lod3h™agdo 0g3L. agoEahol Lod3H™mTgdol 308y0mY®o Pogbmbo 300093 gM®o 0bLHGM-
90896000, MmM3gemoE 399dmoom 3odmoygbmb 3odmEeomads 3boMmamgdmgdds gobmyoghgdol Mas5030bL
306mdhomgoobmzob o Ld33900 b0300gMY0g00L bo3MgdMBdNL obodmmagge. LodbyboMme, ©yxgo-
30¢hoL Lod3hm3gool godmazmgbolol, EoBoobgdol oo Bogmo 1339 30ygbgdymo 0gbgdo. MmydEo, MO3
1536m Ohmymop godmlbm®mogds ygeEeho, Jom Judm bozmgdo 0dbgds doygbgdymo Boobo. dg-2
3bGoedo dmbgMomod s 0emYbhMoMmgdymos (LyHomgdo 24-29) Jmmmb gmmmob bozzgd0 bogmo-
96g0900b agoohob hodyto Loddhmadgodo.



bo33900 bo3mM0gMgde

2dmpo

ambymMo

30emoydo

do3b0ydo

3om30pdo

3m30M 0

©3060

dobgobydo

30630

L3ogmgbdo

dmMo

dmmodgbo

Lod3hmdgoo

®0o 363009-0my30000tm™ BMmMgdo 300099089 Bomgmmo dgmgMommmdom, mydio gl Igi3gdommds
Bmnmob momddob dmgem Bgpedo®mdy dgodmgds 303G E3gMmEL (byMomo 24).

063930 3396, ybogmEbem, dmmyMEmM-3mabzom 96 demobygdh BIMOL. deoLlgMm FoBIOHYMYOY,
306bo33YNGmo0m, dgbodhAbgz0o BMmmMOL J3g00 dgodnmBg. LyLbho BM. Bmmmob dgodmyg dmao.

Bmomob 300099089 LoELdB3GOY O 3oy30memgd. Jumzomol gogozoleMmgds. goblozymMgdom
800060900 d390Mm0 BMWMYd0. BMOM 003930 J39000 bodmgl, boodbz®mol IJmby 30009900 30 -
8900 dboMob3zgb (byMomo 25).

3900003000 d390m0 Mool Jommdmbo, doMomoow, doMmm3gdl dm&mol o 30099089.
69360 mBo — 363039 gR0E0H0L d90mbzg3od0.

dmmgdol LoEodB3Mg O OBIMZIOS dboMZIBMEO YMMMgdoL 300099089.

ROl mod 363069-dmyzomomm i3g&mo. N-ob ggogohol dLaogLod, MmydEs gobomemgodol
396933. gx030h0L 33006 9ho39089 BMMgddg 30modmgds 3ok byt mbymo ydbgdo.

0bdmo Bmmgdol goy30:mmgds o domm39dL dmmol Jammmdmbo, gmmmmbg MAgdy doMm3gdol
363069 ,,AmbARbo“. bgMomdymo aBeEoHo 063936 BMMMdL FomgmMmIdSL S BMMMOL 300099089
dom390L JmMol 30maMmEgdd yoz0bmgMmo Yobgodo (byMomo 26).

0bogmo Bmmgdol g3oyz0:mmads o doMmm39dL dmmol Jammmmbo. goyzommagds 06ygde gmmmob
300000 3oLB3M03 O gooEol 3o doMm30L396 godmbohymo dmegmom. 39eMgdom dLd3M3060
gommgdo GRgde 363069 96 Bo3mgda Boobgde Jmmmmbom. 363039 d98mbzg3gddo 33b300900
gomnmob bosdbzmg s 8g30m obggge (Lydomo 27).

dm3mg IPbemmdmGobo, 3ohotd 3066HM Bmmmgdo o doMm®39dL dmMmob Jommmmba, gmm®iHol
0 HhoHol 3mbdmdnm. 60b6oLYM LHOEddg 3ohdMY, 306Mm B3gMmadn vGOLYIdYMO BMME9do
3mBymdomod B3oMomolgdyMo. gb 063930 Ho3P® ,H®BIHL L ,30¢HOMd BWMMOL” IBEEAHOL
Lod3hmdgoL.

0MOBMEILOYMO BMmEgdob Moo 363069 B3gMo. dotm3gdl JmMmob ndbydo bgdo mos 363009.
Bmoob 3go Jbo®ol gomgmMmgdo o6 3oyxughymgods, godmbohymo 363069 3mbhnMom.

0boMgedMmEo BMmmEool Eobomggds o dmmMmgdol Bowodbamyg, Mobol ImLgal 3009900l
39430000mgds o EogMgby. B3gtMol 993306900 3G, dm3my o 30dndgdymo x3gbagdo (LyMomo
28).

0bogeddmo BMEILGmHMmMo mmmgdol ghmagzomm3060 goyzommgds o dgodmgdom d3gmo
BMOgool bg3Mmbdo. mmemgdolb 30009900b Bgs dbotgl obggsge.

LyGOmo 24. MMENJd0 O ®0ggo0 vdmAHOL b3doMobo d93;3390m™d0L Soemdgdd0.
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LbpGomo 26. 30606 bo30mgdMOS godmobohgdo dbomo mmemgdol
dgmog®mo JommGOmBom, Moboig dm3yzgdo 3000999060 o doMem3gdL JmMol

Jemmmmdo.
dmombyzo
Jommmb demogho 8ol o m3hodomydo dmbogemol dobo-
bnﬁogiﬁ 25-8%0)60)1)@0 %;mgwolgb w900 LogoMmmo LozdoMmolo MomEIbmdnm Byosmo. gobzomo-
0000 0O O 00
gm%ob agosoﬁ@%ﬁo SOQ?:%%O[) M9d0L 3OmEgLdo dGOLL3ITOMOLO TmMByzs godmobzgsl bo-
693¢m9dmd0LOL. BmOmEO 0bggze gogob 8mdob d99306mgdol. boyzgmgbm dgdmbggzodo Byemol

9439000 3boMgl, boodb3zMmolb 3dmbyg

9990 30 - oo Bbodobagh. MomEgbmdo mobodMo Pbo gobobogmegl dmgmmo Lozggg-

Hhoom LYdmMboL gobdogzemmoodn. 306000000 dogmNob OdOMNY

! | R x ;
LG 27. do®3gdL Bmmol Jemmembo dobgabydol LyGomo 28. dmMOL bo3emgdmdNLmzol Eodoboboomg-
6030m9dmdob 3oMmdgddo. 3900 gmmol 63960l Imbdmdy o dbomo

53mboygomobl ohmb3o.

0mdOMMOY, MM bymmom PdMyb3gmymxnl 893mombodbyemo ogomyMo 3ommdgdo dg0gddbgos 6300l
Lodyomydom, dogmoob 360336gcmm30bos Loo®mogoom bolhgdol dmbymdo.

Jmmmmb Bymmob dmmbmgbommgds goblbbgoggdymos vd0bol, boMgogzgdol LobdoMmol s bLodemogol do-
bg30m. mydEod, dogdbodogmy®mo ob 303900 H9boobmdol doRzgbgdmoe nmgzmgds mgdo 0.5-0b 0.8
L3-809. JMM IMogdhn3nmoE Jmgm (Hgbl 0mgdlb booogol Bgwo 60 L3-0L. Lbgoobbgo boowogo
89000 60 13-30 Byemol Lbgoolbgy FMmEYMMOsl 060MAYDYLL. dogomomoE, 30Magow MgbosotMgdym
9309m300 boogoggdl dbmemme 5 LA Byemob 8gbomAYbgds Bgndemos, MEbboM boooggdb 30 - 10 bd-obo.
LodmgoEME 0m3mady, MM JmMByzo Pbo EonbymL 3odob, MmEabsg boowogdo bgmadobobzpmdn
960l 50 3mmEgbho godmygbgdymmos. 3039GM0 godmygbgdolol gb dmbgdo Bobos nMogogonEsb 5-10
m9do, boowogol hodob o 63080L godhmMgdol dobgzom.

Jmemb JmboMByogo LobyMm3gmo Igmmeos 63gmm3000 Lolhgdom FmMBY3o, 93gbo, LogoMms o-
3300000 dm3mmg bobdo dobo Jmbymds. dolo y3odohglmdgdos bymob o gbghgool dmbdoMmgdol o-
domo 3oA396909m0, H9boobmdol LhoboMh Mmoo EMbg, 9 deM3MOL BoymaL. Jmmmmb JmboMmbyszo
oM 06ob Mg3m39bgdYmo B9dmEob obobzndo booMogogom Lobhgdol godmygbgds, 306000006 6306
dgodgmgos bgmo dgnbyml mmmgdol ©oo30090900L o bogmgol Looddmol Bomadmddbol. 639-
0m3000 LoMByozo LOLHYToL bo3mmzobgdgdoe: Lygme Bymol Byodmml LodoMmgdy, 3JnmAHo3oE00lL
390093900 LooMogogom Lobhgdol dgbodemm OB0S09d O FWOHMBbYMgdaLaob EOYE3gMMOL.
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bogommzgmmdo Jmmmb Bomdmgdobmazol 63g9mm30b0 0dmogopnol yzgmody dgbogg®mobo Lobgmodoo
3m3396LoMgdoo EMg3owo dogmgdo (vby T-tape) dmoobo/domemmdnobo vgnmgdolm3zol o oMo
669300 3M3396LoMgdmo EMg3o0 Jogmgdo 303989 3od9090cm0 bo339mgd0Lm30L. o3 (Hodol dogmgdo
390mymaygb Byoemlb dmgmm LogMhdgdg (byGomo 29). 53 Lobhgdob bbgoolbgs Lobgmods sMlLgdmMAL: bo-
000389 oxgbogmo, dobodo Aoggemymo ob dogmyeol RoMAMEODb AO3M 3000907 0. My Jobogmo Rogmy-
oo booogdo, B3gmmagobo dm®mby3z0L bodo ybo Asoggemol 10-20 L3-8y, boggbzng®mgdgmo hgbozom
000069006 0300000 LB gAIT.

dombyzob Mmool gobbodmgtmobmgolb bdoMow 3oMagon
dgmmeoo booogol dyddo odMmazomgdo. boowogol
60dydo pbgo sommm g3gligolb dogbodogmyMo Low&®dol
©mboob (oobmmgdom, 15-25 LA). oy booogo
o® 0903300 3833003 0ydmog, dyddo d933d30L0L,
(h9b0obmdy  ogdnpemoo 03  mbgdy, GmEgLog
Logotmo FmMByz0L obygds. ™y dMgdymo booogn
0330900 0yMmo, gL  bodbogl, Mm3 boowogol
h3b600bmdo Lozdotmolb mbgdgo. dmMmbyzol MM o
Lotbyogo Bymol TmEymmool gobbodmgMs, obasy,
dgbodemgdgemos booogol tensiometers ob irrometers
a30dmygbgdom. gb dgotmg (Hgboobmdol Lodmdo Bmbgdo
960 Adoggol boowogdo obg, Gmd 639M3d AsombBomb

LyGomo 29. Jmmmb Jmmbygzo 63gmmzobo
BmmEom. 15 13 Low®M3ndg. GmEgbog booogol Hgboobmdy 15

L3 Low®dgdg H9bhgzoEMdOL 50%-Bg VdMOY, qb
60dbo3L, HmI AmMHBY30L obygdol MHm..

bodyomme, Jommbmgol bogommo 2.5-3.8 1 Bygommo 3306000 63000 o6 JmG®BY30L Lobom, yzo-
300mm000000 Imbogemol omgdol oltymgdodeg. bogmagol z3obzomomgdol 3gMomedn 30 930 Y-
dgmoo yg3dm dgho JmEnemmds, 3.8 B3 3306000. OB LHGYIOYGIdd0 dmyzobon JmemL, dog.,
LomdY®90To ©b Tomomm 33060079030 dmyzobomb BgoMgde dgho Byogmo, 300069 @oo ghybhado gody-
b90ym 339botgl.

Bygemol Logomm dmEymmdnl gobbodmamolol bodmgopme LobyMazgmos, godmoygbmm bo3domobo byo-
o 0dobmgol, GmI booogol Bgwo 60 L3-ol H9boobmool EMby EOdMYbrgl 100 3MmEgbhl. gob-
bm3Egm, MHMI LoGMbyYs30 vMIYM30tMMBOL §B3gJH0VbMBS Bbmemme 75 3Gm3gbhno, 98tgbo, nogoiool
LoLhgdocVb Logodmmo, osbemmgdom, 3,3 bd Bygmol godmdsgde 2,5 bd-ob JobobmEgdmo. dmGmby3zol
0b6h9bLogmMdL oM Pbd ngmb booogol dgbmagol ybotBg domomo. oMo 0Mm0gOENd dMHOg3MbMT0 3G,
dgodgmagoo LEBOVbMm oymL FJME®LM30L o YOO JMmgMoEmom. $o6Mddo dmMby30d, dbg3g, dgodmmgdo
30dm0b30mL Mdomo Bogmayol Aodmyomodgds, GMMIgmoE o3Mgagolo o HMObL3mGH0Mgdobol
0mOE dB0060g0. 890d9ho dmdMbByzoL 3993900 dg0demgdd godmotmgbmb bozgzgdo bogmngtgdgdo,
3006Lo3mMgd0m, 8mH0, BLgmo dmMbol J39dmm. 0dob gotMs, bovogol $oMmdo Hgboobmds odi0MmgdL
Booogol vgdoEeol, Godol dgodemgdy godmobzomb ggbzmo dommmmaoydmo BMEo o gggLzmo
LyGoMBYEO POVZ5Y0d0.

3339030

Jmemb 430300m900 LOMOBOPME b NdH39Mmb ghmazotmmazobo gm®madol ddmbg bogmagol dobe-
®9do0. bogmao odh3ghzol 893z LBEMOgOE 3000MEYdY, Ydghabmdel dgdmbggaodn, dbmenme 30-
45 omgdo. gmmm 3oGE3mgdol 3emolhgMgdobgob dgggds, MHmadmgdol J0dogMmgoYmod 390hMmomy®
g30300mbomaddg. oy bogmgn bmMmdomyMmo dmdobood, dogMmod ogsb yhzgnmme gmbo dotMEzomo,
IxMOI0Mm90Ymo JoMm33emgdol goMmgdg, gb dgodmgds doobndbgdgl vGmOLbomObo® VdH3gM30d].
3900 3mmoboznod dgodemgds, obg3g, 3odmobzoml bogmazol 3mApm3ebgde (byMomo 30). Jmemmb
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©odh396m30L 90-95% oyh3Mgddy dmeol. doGomowow, dgmoxgmos BYHh3®gddg, mydge Jodmoob ob

(303 98060030 YBO™ 9B9dHIMo dHh396m30 dgodemgds PBMYb3gemymb 0089030 o Lbgo 39my®mdo Y-
Hh30900o.

domoob 3603309 m3obos dgmoggmos @YH3Mol mem-
60900l gobmoglbgos Jmmmb yg3030emgdol Lomobopm o-
dh39Mm30bmz0L. GH9g3mAgbEgdymos 3gdho®mdg bymo Lzob
306mo3Lg0d (bLyMomo 31). L3gdo Pbo ooEaLL obg, GmI
Jgmommoo BYGH3MoL mgbol doGmIMYHgdo oM ogmb Jotmob
dodommymgool Loboboomadwgam.

0080 LOY39Mabm FgmmEod LOMIYMYdTo db Tomom gzoMo-

dm300 oy LHGYIHYM90do 3odgbgdymo Jmmmb ©Eod-

- H39M300m30L. 308l Fgmogemoo GYhH3oMmob dgoMmgdom

?gﬁio:)g) 30-) O?obogwﬁospmga@gﬂg)saﬁwo 93060hqbo 30090900 0g3m. d980 dogoob LEMOYNY, Bymdo

S(Y%%maggg Ezgfgofggzgo&ngagﬁ? ® 99m0xm00 gYh3oOHmeb godmgdom mMigd dgho Momg-
bmdob gzo300mdyg $0900.

dom dgydmoom ygdm dgho H300mmol HoMgds moz3000m0 dmdowob godmdwobotg o bdoMo
3h3M0obobmob p3gm  omBg39b6. V080  Fogomgdom  bozmgdoEod  OIM30NEIOYMO  3cm0do¢yM
300mOgddg, 3000y Tgmogmod gyGh3oMo, OMIgmog,
MHmgmdE B6gbo, xkmgbol obygdobmzol 3Bol odmLgemol
gemmEgds.  d080  oghoyeOmdol  0bo®mARbgdl  dgotg-
000 Y0OMmO (h933gMmohcmal 3ohmdgddo s Lobosmemal
o00mM0  0b(hgblogmOoLol. Jotoob odobdo domo ULoh-
dJokg 70 30/Lm-3go, IgMoxkmOd WYH3OOL 30 Fbmemme
30 39/bo LoRgotol gobzomotgds dgydmos. 0080l 30093
9émo 3603369cmm3z000 y3oMmohgbmdos 3mdybozopool Lob-
Hh930b 0MHOMLYdMBY. 300000000 TgMmORMOd WYH3MIO0 O
gmdnbgdgb ghmm3obgmlb jJmmmmb botgozgdol gotMgm dod-
8000390 y3030emgd0L dgbobgd, MmamMmogss 000706396,
dom d90dmygdo gooby30hmb Jmmmb bo339mol ohmazgods.

LyGomo 31. G93m3gbwgdymod 3gdhoMdy
00db o6 0g3L obgmo 3mTybozopool  Lobhgds. dodob 9900003m00 BYH3®OL bymo b3ob Rogds

d9byog3zd 8godemgds Koppert Biological Systems-oqob. 30eob bansboem ©23639H30b:30b.
Tripol, 3md30b00lb dMgbol — Natupol-ob goMgzemagddo,
BoMmdmoaggbl Koppert-ob yobemgbio 8080b L3ob oBo0bL gagdhudo dybgdMoz0 odh3gtm3obmaal.

©o3Imo LEOYIHa®gde

o3 L®YIHYM9ddo JMmb godgbgds (3omMOMINL Lobhgdob gotmgdg 3memogmogbom OGO
3omomo g30Mmodq00) dmgemo dbmgmomlb dobdhooom Lym yxdom bloMo 3odmoygbgds (bydMomo
32). dopbgcoozo 0dobo, Mmd obobo PdGYbagmymazgb yobzolgob goMazgnmbomom op3sl, domo
do®omoo obodbymgdos Modwgbodg 3306m0L gobdogmmdodn ymzgmmoydmop H933gMohycmob
000090039 gMmoEyLom gobMo o JdgEoMgdom ghomo dgdmeamdol, BodmMmol o gobogbymol
©oLOBYoLAo JMEmL Fmyzebolmzol bgmbog®mgemo dozhm-3modohol dggadbo. hgddgMmopytob godtMmol
30Mo, oMo LH®MyJhyMo PdGYDB3gMmYMRL Jotmobo o 63030Lg800 OE3L, booEogol gomOmdLL
o, dBmagoghm dgdmbggzodn, 36gMadolL, EO300090900L O IHoEgdmgdol, Gog., IWGmEMbymgdol o
@®0bzgmol 3mbhmmmb. 3ymby®ol ygdm gxgdhnédo Mo o gobogoom 306Mz0Lo bomol go-
30emgo0m domomo dmbogoemo dgodemgdo dogzommm JmmmL oEym LEH®YIHYMgddn dmyzobom.
aodeo odobo, dgbodmmgdgmos boymaolb bLooddemol 3bnd3bgemmaboc dgdzodygods, Botrytis gray
mold-ob bozmgdo dgdmbgzg3gdol godm. oMo LHGIhGOgoolb godmygbgool Eogdomo dggggdo
390L0370Mgd0m Mm3omUboRobms obgm Bemgddn, GmEgLoE Bodmodmbs s gobogbymdg bdoto B63000-
9bmovY. Lagodmmzgmman smemb EEYm bHGOYIbhye9gddo dmyzobolb 300093 9GO0 doMomoo y3oMe-
Hhabmovs dmbogmol Lydmbol gobobgMmdemnggdo. dgbodmmgdgmos dmLogmol vmgdol 3gMmomeol gogh-
dgomgdo Bemob dgo®mgdom ghoem 039903803, HmEgLoE Moo ghybhdo Jmmmmb dmbogmobmgol o6 s&ob



bgmboygmgmo 300mmdgdo. gb 8GOHYb3gmymal bogoMmmzgmmmdo Jmmmb MgomodoEnol 3gMomob bob-
30dmogmdolb 36033b9cmm30b BMEOL. oMo vdoby, dgbodemgdgmos Lododdmm golol LyMombyemo
30933md9Lgoo FmLogmL vMydol 3gGMomwol gobobgmdmngzgdol godm.

3omom 330Mmodm30b LhtYdHyMgddo FJmmmb BocmTmgds bgmb PBymIL FmLOZENObmMdNL o bogmob
bo®obbob gobMmo-goyndimoglgdol moo ghybhdo dmyzobommob dgodmgdom. Tomom 330Moddo
BoM3mgdd 8g0demgde gobboznm®mgdom 3603309cmm3000 ngmL, MmEgbog oMLgomol 306mgo gobomgdol
d0dotmo dommbotmolbmgobo bomobmgol, Mmdgmog dmygzo-
Bogmoo 39LhoE0gdel dgoMmg EMmBgdom ob 39LhoEowIooL go-
909, v, 93Mgm3g, bagmbogmgmos, MmEgLoE LogoMms JBG®
5 bobgmdmosgo Loggaghogom 3gGomeo dgdmeagmadody dbbdmootg
= boMmzo30L ygdhm LOHymymagomo dmbogmmol dobomgdo.

domomo g306mod900 LodmgowmeE 33mbLghol Gm®mdol, @o-
0mbol ®30tmgdoligob 03gdymo  Lhdydhy®gdod; mommbol
M30mgd0  30303Mgd Mmoo mommbol 0mdgddg, GmImgdoy
boogogdo 60-bL3-8go Aobdyemo. obobo EOGOMYMOd ghmo
0960 6 dogm. LoLomodyMg boMmobbolb dmemogmoemgbol 3ok-
3000 o b0oo3gdy bgmom, gmzgm womom godombymdg
306300 339MEn0dg ob6g30m o 39000009d0L0L — ROIMAzq00m
(byomo 33). Tydogzo gomdmdOL Lobhgde o6 vMobL, cmydge
LobY®39m0s, 0ogmb LomoEoMogm 3dmbdbohymo, 3MMm3obdy

dmdpdogg bgembobym dmymmebgemo gob3olgob oloEogoc.

LyGomo 32. dbmgemomdo byem
10360 b30GoE 3oBmggbgde FommL dgLodmgdgmod Bomomo g30Modol 33gMegool obggzs, Gomo

om0 330000m396 3mbLHGYI30g030 330600000 o30moE dgghoml oMy ©oLodydo3gdgmo o

dmy30b0b dgommo.

Jdgbog®d3930 omdn®mzommde.

doybgogo 0doby, MM LodoMmmzgmmmdo FoMomos Jmmb
oYM LH®YIhyegodo dmyzobob 3mbgbioydmo P3oMmonhgbmdgde, dMHLYOMOL Modgbody Yotymgomo
dbotyg, Mm3gmoE oM dboboomgdl Moo ghybhdo dmyzobol. bogOm3obo Lmzm — gboo EOBZ0YdY,
MmImob gobgomoMmgdoboi bgmb Pbymdl ddMommo gmm-
mgd0 o domomo  H9boobmos. Jomomm  g306mod90do

o®mLYOdMBL gb MG039 3oMOmOS. dgLodemgdemmdobodgdt g3o- : - -
®o0d0 3o9Mmolb dmdGmomdol nddYbzgmymas 390dE0Mmgol S :
.I - e

0030009000  gobzomoMmgool  dddmMBOL.  mMogoobo m

mOmMOOLYOMO (3030, Mmagm®E Bgbo, JmemL Jomomm 33o0- i e D e S AN
009030 Bo®mImgdobol y3gemodg  Lododo Tdo3bgdgmos. B i‘-}L; -J'-., tfﬁ —*F%
dommob dtdmeo  dgbodmmgdgmos  dhoggogmo  (H3030b < . —p- ‘:* n-ln'-',-,ii
— Phytoseilius persimilis-ol god3gdom. oggem bhdyd- ;&a;-‘u, RSV S ...-p--ﬂﬂ-m
ha®90do dgodemgds LEM@OGOE gondotpml h3z03900L Mom- RS ~' s el

©9bmdy, 08gbo dHoEgdgmn H303300L god3gde ybooo bgGOmo 33. Jmemb Bmy3zebs LI
dmbglb mGmogdoobo h3030b 898Abg300006 Bmzemg bobdo. bo®agOIO90T0.

0dob gotgo, domomm g30Modgdodo dgodemgdy Gmymo ogmL

430300900l odh39M30, 300000000 o MO30LPRMOE 3960 oMBI3L Fgmomwmod WHIOM0. FOMOM
33060000 d0d0L L3900L EOEadom goondMgds Eodh3gMazol Lozombo.

00369090006 dGdMmO

jmemmb bdoMmo 39993006 Fmgemo Mogo 3030690 gd0 EOMZ300000 FMLLZMOL dmYdedEg. doMomown
d03690mgd0o boMygzgmgdo, 3bgMgdo o H303900, V30090900 O bydohmgdn. Bu3bgdemgdol dogh
300mB3910m0 obB0obgdol Lod3HhmA3gdoL 3MEbL O boMgo39d0L bdotmo dmbohmmobzo 3bodzbgemmazoboo
LG OMBYMO °x39™MF90gd0L MO300000 dLBEOYOMOE. VYENNIdJEos Fo3090¢mgd0l 3 MdMdgdol
00M9Ym0 00096h0g030(300 o dgbodedobo 3mbhmmemob mmboldogdgdol gohoMmgds, Moms dogzombomm
bomob odd3804ma30emgdmo dmyzobol o dmaggosl. 9GLgdmAL 30369dmol omMmaybzol Modwgbody
dgomeo, dom dmMmol, 309396300, Lomobom Lboboho®moymo Bmadgool gohoMmgdo o domemaoymo
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o godoytmo 3mbhmmeo. 803690¢mgdmob dGdmemol gmadhn®o 3GMmamodgdo dmopogl dgbodemm
36O MOMdq00l gom30emobBnbgdol, bdoM Imbohm®mobal o, Lugommgdobodgd®m, d3gboMmgms Lomobom
033030 LOTPOMd900L POHMYMOE 3odmyqgbgdol. Pbwo godmoygbmm dbmmme LodoMmzgmmmb dme-
36Hmo0b dogth bgdoodmmymo 39Lh0E0wId0. Jmemdg do3690ema00l Bggogemgboll dgLodnMmgdemo
0MLgdMOL 339606 gmo O30 Lbgoobbgo bodyomagdo.

bo69g39¢mgd0

Lo®mg39emg00 3Mb3YM9biEosL ¥69396 JMmmmL bothzgozqol bobosmemal, Bymmal s boowognwob bvz3900
6030096 g0900L Fomgdedo. goto ddobo, LdMgz9emgdo dg0demgdd 0y3696 369M9d0L O OO30Jd5d0L
dob3obdemgdo. ©dgbo, LogoMmo Gogdo LoMy39mgdol LEPMOOE vPWIMEPblms. Gogmodm®molio
Log®mEob oE3d 339botmgnmo Logo®mobgob dgodemagds dobol odndozqgdom (byMomo 34) ob odoo
Loggotol dmbymdom. Mogdo godMmmom LoMgzgmgdl, Mmgmmi bgbo, sdHMdgb bygmom o6 mmboom.
39Mdogngo boddmmdodoo (Devrinol) 90399hatod Jmmmb 653390900bm30L odoboboomgdgmmo Lbgo-
obb3o gMm®mbO0obo domobol o GoMmmEBMMEM3obo LoMg3zgmgdol Boboomdwag; ©mbodbyemo
36930Mmoho d¢mdm3g090030g JodoyMo odydoggdol Lodyomgdos. M0ggdl dmMmol godMwomm Lotgsg-
0L 00gdgb bgemoom o6 doBol odyndozqd0m. Jmemmb gqgbiggdo BgodoMymons, sdotymad dobs, oob-
mmgoom, 1 L3-89 Y@M WMHIoE OO PbEs ©EOTYPTozEgL, Moms MO30006 v3030mmm ©glbggdol o-
8000900, JMmEmL od3b YommmE godmomo, Bgedn®mymo, 339Oomo Bqbzmo Lolhgds o Pbo
dmgmomo M0ggdL dm®mol m@mToE bgbol, Home oM ELBoobgl 73gbizgdo s gogMmomo vEaNMd0ED
botzo390d0 ot dgodmol crown gall-o.

LpGomo 34. bLudmgzgemgdol dmEEgds Jmemmb G0ggddo o MH0ggdl Jmmob.

dogm0ob 36033069mm30600 IMO30mBEM0obo Lot g39emgdol BobooMTEga dGIMMS MMM EOMHZ393].
9L 390030690 LOMI39emgdol 3Mb3YM9biEool 39630M306 botgo390mob domo Aodmyomodgdobe
o bogmgyol godmbbdol 3gMmomedo. boMgo3gddn LoMgzgmgdol P3MbHGOMmm® dMs godmobzgal
000300090900L 3odGMoL bothzgogzgdl dmmol dogMol dmdGmomdol dgd30Mgdom, GomoE byl dgnbymol
QMo go0b o ynbbgdob yu®O® Fomomo hgbosbmdol mbol dgboMmAYbgdsL. gotms vdoby, BmgogMHmo
0003000900L godmadb3g30 mMaoboddgdo (Verticillium wilt fungus, crumbly berry virus) dgodgmgode
o3MmmM39L boMzg39030 Bmz0gMHm BoMHMMAMMNMM35b LudMg39emgddg. IMO30emMbM0sbo LutMgzgmgdo,
MHmdgmmo 3mbhdmemo Mmyemos, dgodmgds goboayMegl LobhgdyMo 39Gdosowo gemogmbohom
930mMMIM030 Mmboemo dgbodzmom.

Hhyob Jmem o Fog30tmo EO30900L 00m3Ymobhol Byomo o Jmmoobo bs dMIMogbamol
Jomb Eohgzol ognmol o dob d0dgdotg HhgMohm®mngodg Jmmmb Eotgiodg.

3696900

Jmemmb dgodemgods, 39936Mmol 3GMog3otmo bbgoolbge 36g&mo. gl oMol Imgdozo o dRbgmghog-dbmzgemo
369Mgd0l oo L3gdhMo. 3bgMgdol odnobgdobodo EoyE39mos Y439 Jumgaemo, dom dmMob,
®9L3900, HmHgde, gnbbo, YWMEgdo, yz0300m900, bogmayn. §398mm v@ByMomos JMmmmL yzgmody
303039900 30369090 3696900 O Fommob dOGdmemol mmboldogdgdo.



Joemob bodm (3ommb bomob $00)

Jomomb bmdgm (Byturus tomentosus), ®mdgmo 3bmdommos Jmemb bogmob $ool Lobgmom,
90mo3MgLo 30369090m00 Jmgm g93mm3odo (byGomo 35). G olkymo bmdm godmododmgdl boowogdo,
3o8003bymBdg 30 9dmEolL booEOZzNEOD JMmmL yz930mgd0l godmodwg. 0bobo ®mozO30M39MmMOE
0339090000 obogmgodmo, d90mpgmadndyg dbbdmootg Jmmmb gmmmgdol 639Mg00m o dgodemyde,
300m0030mb Q3Mmmegdol LyMomBYMo EOBoobgdy. dohmmgdn, sbg3g, BooblL vygbgdgb bogml BgodnMmBg
3™E30LoL 0b y3030mmbogmaddo dgbzcmom. oBNobgdYo bogmo dgodemmgdo onbggootmgl Botrytis
Bo®0bggMmo Mmdom, Mo 9dm3mgdl 360gg Boygmaol botmgomodogome 30Ma0LodbmoL goob.

LpMomo 35. BMELLEGNMO JNmmUL bmgm 03390900 y3030mol 3m3G0m (FoMEbbog o FoMEbbob 396¢h®30), Bmmmom
(00633600000 396¢H80) o ohemob bhooodo 03390900 bommom (doMy3603).

003390087 JMm®L bmgmb 3m3moE00l Eobowagbo 9MLYOMOL dmbopm®mobzol nblhMydgbhgdo. olobo
d9003900 mgm®mo bgdm3z0bo boggobzgdolgob (Rebell Bianco), MGmdmagodoy dgdmbggzomo 3Mobzodom
d9mRgym d5gomgddo mozLgdy Jmmml botgozgddo (byMomo 36). jmemmb bmimb Bgdmzobo
bog30bggd0l ym3gmEmoy®o dmbodhm®mobgn 360MAMgdegdl odemgsl Lodyomgdol, EoVEgnbmb, v&ob
oy 060 bogodmm, O EV3YT03900L Mo Bmdm00 Pbs J00W®B bmEMLMOL LudMdmemggmoE. MY boggobzdo
omdmAby mgdn m®m bmdmdg dgho, gLu, GMmgmbE bglbo, BdwaGymo Embgs dGMdmeol Bmdgdol
obobygdoE. 3MmbhMmmmo dmoioglb 0bbgdhoEogdal godmygbgdol doGmzgmo yzo30emgd0l godmodwy,
8GO oLbMYmo bmgmgdol obobmow, Mol d93wgaoE HoMgds JgmMg Eodyndosgds, yzozomol oy-
M3mg00b 80%-0b RodmE39000006 o bogmol 30639t 30MmEoLA3gm ghodlb dmmol dyomgdo. Jmemmb
bmdml 3mbhmmmobmszol gagdhndo 0bbgdhopowgdos 899ga0 3Mgdodmongdn: domomombo (Mala-
thion), go®mootoemo (Sevin), oodobmbo (Diazinon), spghodoxtmoo (Assail), d9939b¢h®obo (Bri-
gade, Capture), odopodmmamowo (Admire), moodgmmdbodo (Actara), gbgbzommmMopo (Asana )
o 039b3Mm3om®monbo (Danitol).

g00mmbggzod (Choristoneura rosaceana)

8GO OLMYMO PMOMEbggz00L 3939t 3mbyLlol YmGIoboo
o dobo ghmgdol dgmogmos 20-25 33. dobo dmbomogmm
Bobogmmgool Bobo TboMggdl gobogo gobgsb ™Mo
go30bggtmo Bdmeo. dmdboggdymo dohemgoolb bogédg,
oobemmgdom, 25 33-00. obobo dmyzomomm-dmdbzobm
09&mob 060ob, dydo goz0bmgdmo ob do30 Mmo3900m (byMomo
37). obomgoddmps dohmo dmyzomomm-dmyozoboghms.
33963bgolb 9L Bmmgddg dmadbzobm ggMol $33%3900,
200 3396body. Obliquebanded leafroller-ol dodhemo
03390900 JOmML BmMmMgdom o bomom. gmmmgdol LyBOWo 36. MY®0 Bgdmzobo boggobagoo
©oB00bg0y, doMomoo, dEoMmgy; mydEs, bomol  o- (Rebell Bianco) gowob bogmb

3m3ymoE0ol dmbohm®mobgolmgol.
80069008 dgodemgds 3603369cmmaobo 93mbmadnzyMo Bdo-

000 godmobzomb. do®Momoo, y3zgmodg dgho dbomagodMmos gmmmgdn Boobgdo. gmmmgddy
LEA3HMB900 godmMobohgds dboMgOdM O BMMOL Jumz0mob ogMgbsom. sbogmo gmmeob Jumgomo
0b3939. ob399Mm0 gmmmob Jumzomol dogbom bdoMo doghodms dygdo 363069 gdmob dohemos dogz0
00300 (OO gYmd39mHob godmom. dtslmymo dohemo, Mmgm®z Bgbo, 3ooob3g3L Mol bobomb,
Bo®Inddbol Rom®mdoggdol o dobdo oYM3gde. dohemo 39063M0m 03390900 O d3oL godm GMYMos
dobo d9dAbg30 dmbogmol vmgdodg.
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B8O obmymo doddmo 393cmgdol @®mgboly o dM3ymogool dmbohm-
M0bg0Lm3z0L FJMmmL 65339089 0ygb90L BWYOMAMbOOL Lohyyodgdl.
RmomMEbggz00 39300l Boboomdgg gi3gdhutos 899ga0 0blLgd-
(h030Y00: 30GmdoMmomo (Sevin), doggbhtobo (Brigade, Capture),
L3obghmModo (Delegate), L3obmbogo (Entrust, Success), Jmmm-
Mobhmobommodmmaenn (Altacor, Coragen) o (9dy939bmboo (Con-
firm).

3ot 0dobo, momembgg300L 3m3YmoEngdol dgbodEoMmgdmoe 9m9-
Jhucoo doghgMonmo dommmmagoyMo ogqgbho Bacillus thuringiensis
(Javelin, Dipel). Bacillus thuringienses (Bt) o®ob pom®gbo
d96mRg30mo dodhgMmoygmo 3MmgdoMmotn, HmIgmop Botmdmddbol 33y40L
dbodl o bmEosgb dbmemme Johpmadmosbs 3bgMmgool dohmgdl
(motgqol, 090L, Tybemybmagdl) dob 990y, Mo obobo 8945390
Jomml gomomgdl. sbgmo bo33900L Fowgdosb Modgbndg mgdo
bp®omo 37. gommmbzgzool 369tmgd0 0my39d006. Bt-ob dmgdggde Lhobwobhym 0bbgdhoio-
g;%?&égguggggg? 090000 3900009000 09360 bgmos. Bt-0m odydoggdol dogmoob dbo-
(30658603). 3369cmm30b0 3o3mgbs 093l ol gx3gdhntmdsdy.

3oLom3zomobB0bgdgmony, obgzg, MmI Bt sGmy oo bbol 3obdogemmodsdn dmgdgogdl. 3Ggdotono
d3mdbmdnoMmgo 360L dygdobowado s 0dgmgde 5-0ob 7 Mol gobdogemmdodo. Bt-b 3G mwydiEns ot 36900
LoboMaggdmmm 3bgMmgol ob dhoEgoemgodb.

6060630b3gMH0 Bommmbggzns (Argyrotaenia francisana)

bo®0b{oLggMo GYmmmmadbzgzool Johemgdol @gbo ®oo Y4oz0LlEm0ELd Fmyz00m0mm-3mIB300m
h™bgddo Fghygmol, dob yogzobmgdmo moz0 ogsb. ddobmymo dohmmgdol Logthdy, Gmamé bBgbo,
odbmmgdom, 20 33-00, FogMmod dg0demgdd by 2-3 33-03 30 ogmb. dgbgdobob y3ob dbodmgl goodmbgge
o 906089 ogEgds. ©06Mgdydol dogom obzgymo gmmmgdn, MmImgdoy Jugmomos dg3Mymo,
gddboob (odEo3 0pwal, o doobodbgdl wmmmdbgzgz0ol moM3900l dMLYdMOLBY. dtolGmymo
393900 dmyoz0bam ob Gybo x3gMmobos s dgodmgdom dndo mogo vgd3b Bobo Bmmyddg (bydomo 38).

LypGomo 38. bo®0bsolxgMo Bmmmeadbaginol mom3zd (FomEbbog) o ddeobtmymo (domgsbos).

moM30 godmododm®mgdl wghmgdLo o godbdoM Bmmqodo o dg90demgde, 833mMm0L Mmdo 3gMomodn
03390mb. moM3zo odhonhEgdd godogbymby. BMobmymo 393gmo Abgdo godogbymol dmemmb,
33963bg00l oboEgdo. bldoMop 3oMzgmo dogbymob doMmzgmo godmAgzomo momdy gdmbzggzo
dmbogmol omadol o moMzgddd dgodemgds, 3603369mm3boE OOB0SbML bogman. Bgmobowdo,
MHmgmbdz 69bo, ghmEMHmYmo gmmmmdbggzool Lodo 0b Mmmbo Momdvs.

Bo®m0b{obgggMo gmmmemdbzgzool 60boomadgg 9399hudos Lbgowobbgs 0bbgdhoEowo, dom dmMobos:
carbaryl (Sevin), bifenthrin (Brigade, Capture), spinetoram (Delegate), spinosad (Entrust, Suc-
cess), chlorantraniliprole (Altacor, Coragen), tebufenozide (Confirm) oo fenpropathrin (Dani-
tol). bo®moEbolgggMmo gmmmmdbggzoob Boboomdga gxgdhados, dbgsg, dodhgmos Bacillus thuringi-
ensis (Javelin, Dipel).



Jomaonb bgohboo (Raspberry Sawfly) (Monophadnoides geniculatus).

BGoLbMYO bgMbos ohoMmo dmdol (6 3d) dogo 36gMos, MMIgmboE Tyl Pdobdo yzomgmmo dmeno
o god330MH30mg g3mmgdo ogd3b. BGoLbMmymo godmpol godogbymdg o 339MEbgoL AL Bmmeol
dbmzomado, 093030 gd0LoL. MOMmZd 06ygdL 33900 BMMEgdOL 3900 FboMmom, yzo30emgdol 3306 Hg-
300, 0bdMZodMMYOYM0 boyMBOm O FBIMEO YMMMHYO0m. MOM30 Moo 363009 BgMobos o ogs-
Moo MgmMo dPLyLbgdom. MotMzgdL 093Mo igbo/ggbolidogzoto BoMmdmbogddbo od3m (3 byzoemo bod-
3000 3900 o AMO39em0 g3gbol dbgogbo godmbodoMmwon). Modgbodg 330600l gobdogmmdsdo 33900l
399093 domo Logtdg ombggLb 10-18 33 (LyMomo 39).

. ;;‘ ok - = .
[~ AR = el
Lp®omo 39. gmenmUb bgdboo, moMzs (BoM3bb3) o BGMobdymo (do®m§3603).

3030900l dogM doygbgdyemo Boobo, Hmamés 69bo, dobo gmommom 339000 dGMob odmbignemo, Mol
39009390003 BMMgdL PRbgde dogots bgtmgmgdo (bydHomo 40). dBmasg®, 0635800 demogMos o
RMMNM7o0bgob dbmmme domzgdo MAgdy. mMoM3z9d8g 30850mMOE 3306037900 godogbymol o-
LoByobdo 3otgo bgMboo 030L EOLOEE]boE, 9GMOL My oMo Fomo GoMEYbmos LozdoMmobow domomo
dGdmmob mmbobdogdgool gobohoMmgdma. Bmdgdol dobomgdow gowoby3ghoemgdgdol domgds begdo
QOommol ©oboobgdol dmpymmool boggydzgmds. Modwgbndg Gmmmmbdyg bgmgmgdol oMOHLgdMdY
dg0dmgos oM 0gmb 03gbo Loyy®mow®adm, mydEe my 20% b Fgho Bmmmgdoliged dbmemmp dom-
®39000 o®Agboemo, LogoGmmo 0bbgdhoEogdom odydoggdo.

S A
LbpGomo 40. gmmmmb bg®bool 33900L 390098900 EOB0OBYdMO BmMEgdo.

bg®mbool Boboomdgg gmwadhyto 0bLgdhogogdos 393z 3Mgdomonhqdo: carbaryl (Sevin), imida-
cloprid (Admire) o spinosad (Success, Entrust).

dgbogmogg bodm

jmemmb dgodemgos dg9Lbomb Modgbodg bLobgmdol dgbogymmogg bmsm (Coleoptera) §0do. dGobMmyemo
go30Lm39Mo bmgm, oobemmgdom, 12-18 33 bogMmdol, 30806030 bLoggo®mom o dm3zgMiEbemobgytm Iys-
mom 3oAgbnwob, osbemmgdom, mMo 330600 gobdogmmmododo vdhoycmmdl, dogMod dbgmo dgbod-
AbBg300, 306000000 3yoE R3GOYLL. 3396 EbYOL oL booogdo, osbemmgdom, 3-6 1A Low®Igdg o do-
Hhmo 0Ag3900 3-4 33060000. MOM3900 0339090000 I3gboMmgms i3gliggdom mMmo Bemol gobdogzemmdodo,
3990093 30 o436 EYd00b. IMmIBogygdmo moMzs oo dmdol, dbbgoemo hobol ddmby dndyoobo
09060 gghob $000, bogddom, osbemmgdom, 24-36 33, MmAgmbog godgdmoemo dnEgemo o yo30bxgM
003000 dbmml gobmoggdymo 30MmgoE godmazgmomo 3gbgdo od3b (byMomo 41). boowognob
03mmbMmobol gmoMmzgdo ymzgmmzol MRG0 Jm3Ion3gdyem dgmdotgmdodo C-b dogzoM0 gm®madnom.
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Jommb mngmdo Igbogmozg bmdm Boobl og4qgbgdl 3Egbodmagl
09L30L doggdol zobowayMgdom o JBGO™M oo xgLggdol
datdob mgd30m. moMm3zgdol dogt 33gbocol o8 bobogmgdom
339000 390093900 QMMEgdol xgMmo 033mgds dmbomomm-3m-
go30bggmme, bogmao 30 3o¢hoMmo O MgLemmzoubo bgds. obo-
00900 J3gbomy bgem-bgemo 3ohoMo3gdo qbzmo Lobhgdol
3obogn®gdol godm. d9dgg 30 AodmE3b6900 O EOOMY3gdY.
Bmzogmho 399mbggzodn, Jmemmb bodmgozo dmemoobop Addmod-
900 306m30L J39000 6oBomodg. 6o339mBg ©EoB0OL]dS godm-
0bo(hgdo $36mdoo 33900M9900L QOOMNMINL MObEPOMLD goo-
0900m. MoM3900L bobgo bdoMo dgbodemgdgemos 33gbodol
03mmbMmobol ggbgmo dmbodo. mgmMo 0o, Mmamdz bgbo, bo-
oogdo dgombasl LhgGomodogoom EoydYdogzgdgmo bozgemob
dgtmg30Lob.

bpGomo 41. mgmto dgboggmmozg
bmgmb gmoMzol booo.

39m30930L Jemm®mool bo39mmob dgMgzom 3603369mmmabo 3933060 gdd mgmtmo grub-ob 0bmzy-
mob(hn, 306000006 MOMm3g00 bdgdo. dGImmoL 30093 gHmo Fgmmod 30Lgho Bymmol bogobggdol
300mygbg0o, HmImq00i3 080003L o bmE33L BGOLMY bmdmgdl. Jom Boboomadwgg LudMdmmmzgemo
Boogogol odydoggdy dgodemgdy dgdgan 0bbgdhosogdom: diazinon (Diazinon), bifenthrin (Bri-
gade, Capture) ob imidacloprid (Admire)

33060330b6bgmghoo (Pennisetia marginata)

33060g300b3Mghoom godmbagymo ©obnubgdgdolmsgol odoboboomgdgmo Loddhmagdos Lodmoghmob
00390330 O (300E gobzomoMmgdymo mghmmgdn. dmbogmob omgdol Ldmbol zobdogmmmdsdo e-
06Q303060 9090 Jmmmb magbdmgdo $36900 O 0my3gds, bdoMow domdy 3odmbbdymos bobgzMog
30dMmommo boymazn. 0bg3ooMgdymo Mghmydo ommop bogmgds botgogl, dgbodRbgzo bggdo
oB00b900. Bmagsg®m JmEomgdymm Hombdg dgbodmmgdgmos modmzol Bobgs. oBoobgdol Loddhmadgoons
obutygymo 1gliggdo, 30630 O MGMIYmgdo 0G0l FoMmgmo bobomdo.

33063300b3Mgh0o 339ME3bgdL Ol 0b030YOMIGMSE, BMMMgdoL 3900 dbodmgl Bogbymol dmmmb.
mMoM3900 3oo0ob booogol dgodotmol §33d, maGmmlb doMado o 30MEFT0 ©3917g090 WGOYM9OL, Mo
360383690mm306 oB0069d0L 06393L. crown borer-ob gmo®mzom 0b3080M 900 d3gbodyg dgLodRbg3ow
Aodm4b3gdo dommamagobo Jumzomol odnobgdol godm. crown borer-ol s®LYdMBOOL dobodbgdgmno,
00939, 339boMmol 30GmFol doMdn bobgMmgho, MMAmol dgbobamagemdog bobgMbol dugosbo dobve.

obomzgodMme MoMzo 30(HoMod O MIMMo, Mos yo30bxwadmo moz30m. dmboggymmdol 3MmEgbdo ol
080900 dmdodo, gMmdgmegdo 25-30 33-dgg. Bolibymo (Lydomo 42) stob ggoMgzobbszmghool
39390, MmMIgemboi ©g3L 330 Lbgyemo mmbo yz30mgemo 3MoBMbhoMm&mo Bmmoom o 330306 bodwzom
36obBobol. g3gbgdo y4z0m9gmoy, MO300000 godmeol dyLyLgdoobo LoEgEgodn, gdoubbbzoggdom 3MoBObOL

dm3zmg LoEgEgo0LELL.

-

Ly®omo 42. gmemb 33063306b3Mghool dMolimymo (JoMEbbog) o oMz (Bots3603).

33063300b3Mghool 3MmbhHEmmmOobL boy3gmgbm Lodyoegdvs Jmmmb bozgzgmdo dobo dgdMol 3396300,
dmy30b0L Lomobom FgmmEgdom o 60339006 LobohoMoymo odYdozgdom. LogoGmo 6033900000



dbemmb 0dmbymo 39emyGo Jmmmb o doyzmol smdmagbs®mo, 306000006 0bobo 330Mg30bbamghoobo-
®30L dgbodemm Fobdnbdemgdn v&0ob. Bozzgmdo crown borer-ob Bodmyoodgdol dgdmbagsodo bo-
oogol bifenthrin (Brigade, Capture)-om ob 3o®mgob pdbol diazinon (Diazinon)-om odydoggdo

2869b39emymxzt 9839dhn® 3MbHOMMUL. >0bodbymo 3536980l Boboomdga 9Badhatos, obgazg, 0b-
baddogoo chlorantraniliprole (Altacor, Coragen).

996 7Jobbgmghoo (Oberea bimaculata)

d9tdobbzmghoo mbgmo bmgms, osbemmgdom, 1.3 bd bogtMdolb. dob Jmgem Lbgymmdg og3b Logegdo.
bmgm 8030 g3gMobod, my o6 Rogmzmom mo30b 3060 bobommb, Gmdgmoi 3339mM0 botobiobygmno,
mMo-bodo dozo BgdHomom. dgEdo bmim 339MEbgdl gdL bobo bmMA Jmeml mgMmgdol gy-
™30, 3o 399moE, Mghmb 639M0Eob, osbmmgdom, 15 b3-0m J3908mm. bmgm 83900906 MG Eodo-
boboomygdgem bobgtmghgdol Mogl, MGmIgmoy dgdmaghmhydol wgbHmb, osbmmgdom, 1.8-2.5 1d-ob
©odmMydom. bmdm 339M3bL YL J39000 GH0gmMLb dbemmL. Mg mL obutyzol godm B3gthm Asdmbadgode.
33963bgdol godmAg3obol motmzgdo dngdo®mgdnsb gznmodgdom mgbmml doMmolzgh. wghm Lybhgdo
o bogmaznb odBogodg bdgds. d3gbotgdo cane borer-ob o®MLYIMBOL Fobodbgdgmos RsdmAE360M0
gommmho 639GH0ob 12-20 13-0b odmmgdom (bydomo 43).

dGOdmmob boy3z9magbm vgmm“hgdboznto dgmmos Eednobgdol bodbgdol dJmby mgdmmgdol dmEoemgde,
0] W9O®L IMgMoob Modgbodg mgdo ROIMIZ3botMo B3gmhmL godmhgbodwy, dbmemme 25 3-89
o6, odbmmgdom, g39d8mm Aodmddbzotmo 63960l Bobomodyg. dgodmbdgm MgMml dmboggto; my
3906036900 od00bgdY, 300093 mIgMom Joghodme bobommgdo, 30069 Fmeoobo o6 FMOEF0ENIOM
00m3dyem nobgdL. Logommo yzgmo MM WgmmL Eb3d, Momo FobowayMwal dobdo oMLYdYMo
369M0. ©30L goMo, LogoMms 303EgdoMg HYMoHhMM0odg goMgymo Jmmmb / Jogzemol botgozgdol
30bo3yMao.

x i T L L —

bp®omo 43. 39mgdobb3zmghoom godmbzgymo oBoobgdol godm Jmemmb mghmb
8900 boBoemol AodmE30mde.

Jmmmb cane borer-ob Boboomdgg M93m3gbgdnmo 0bbgdhoowgdoo chlorantraniliprole (Alta-
cor, Coragen) o acetamiprid (Assail).

Bomgmzolgho dge@jobbgmghoo (Agrilus ruficollis)

39t dobbg®mghool 300093 9O ™m0 bobgmdy, GMIgmoE 08MH90d JMEML botzgoggddo, gbos Bomgemzobghe
dgtdobbgmghos. BMEolmYymgdol 0gbhogoEo®mgds 390dmgdd mo30L 300 dmbomomm mmmogLol
90b0m. Lbgymolb Eobo®mAgbo Boboemo dogoo o 36gMmol bogdmdg, osbenmagdom, 6 33-00 (bydomo 44).
50 borersol 8096 godmb3gymo ©od0sobgdal doboloomgdgmos mgMmml 3983900, Mmagmoi dgodmgdd
0.6-00006 7.6 13-30g Log®Mdob agmL o MgGO™L bgdobdogh vanmOl dubznmomegl. Mmamm Balo,
mabm obybhgds ob dmdgdmgdo d93)3909mo Badmbhoemoob. dm3zMmgdobymm-Immgmntmm mom3zqol,
MHmdgmms boghdy, osbemmgdom, 1.8 bd-0o, TYgmdg Byzomo dndo gggMmob 30bghol dbgogbo 3oo-
00900 9d3m. dbdemzedmAg30mo moM3zgdo 39086090000 o MMTYeMgdl 839mgd9b mgMmdn, Mol dg-
0930053 Jatdo b3gde. WgMmL Eobomyss 0b393L dgdy3gdnem Poobl, vby gall-b. WgMmmb Eobatyzol
Jd90093 moM30 gobzmghl MgmmL o gbmg®mmolb dob gymdn. 399093 odN3MEgdY o Zodmad
8GO OLMYMO YMOHTom. moM3z0L Fogé EEB00bgd0L oo bobomo godmbzgymos dom dogM Wgdmgdol
oboutyzom. obatyszs sbyLhgdl WG mgdl, 06308060 90m W9 mgddg bogman 330MHEYds. P300YM9L
dg0mb3gg3080, mgthm dgodemad, dodnb3g gobdgb.
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Joemmb 60339m8g9 Boomgmzolgto dghgdobbzmghool 3mdymopngdol dgdzotMgdy dgodemagds 0bzodo-
9090 Mghmgdol sdmgMmom o dmEomgdom. Bomgm3obgmo gMmdobbgtmghoolmeb Lodthdmemgg-
moE ©9g3m3dgbegdymo 0bbgdhogowos chlorantraniliprole (Altacor, Coragen).

Lp®omo 44. BMobtmynmo Bomgem3obgho cane borer (dodbbog) o 33900m
300mbB399m0 d006900L LO33HMBgd0 WgMmBy (306 §3603).

033®0 (Aphis rubicola, Amphorophora agathonica)

0930 — gboo 3060606o (2-10 33 Log®mdob) Abbemol m®mTol, Gdomo bbgymol dgJmbg 36gMo, Hmag-
bog 0943l dohoMo moz0 o Byzomo yemaodo oby ,a030m30 dogmgdn” (byGomo 45). dyghgdol ydg-
Hhabmoo 03390900 dbogmo dIMBOYsM0m O 3300H900m, dbomgodMo Bmmmgdol Jags dbodmgl o
gomonmolb gybbom. dyghmo dRbzmgho3-86mzgmmo 3bghmos, HmIgmmog Jumz0m0sb vdmbmal Lozzgd
0030096 g090L. domo 33900L gdom dgLodmmgdgmMOod EOO30Y0gd0L, goblozgmdmgdom, 306myLbgdol goz-
M39maos. 306bYddo 390dgdd godmobzomb di39boMmob 3ol dgagdbgdy, BMmmgdol odobobigdo
0 3oP39MYEMgdo o Y3030emgdol o boymazol BocmImddbol d9d3ngdy. dyadol bodnomagdom gosm-
399090 3060169000000 y39emodg 3603369 mM30600 MMO Fomzgbo: JME®L FMBO03YMO POB30Y0Y,
Mol godhoboo JmmmL oo 093Mo s Jmmmb gmmmob obzgzs, GmAIgmog gowosdsl Jm-
mmb 3ohoMmo dya3db. dygMol 339008 dgodemagds, 01939, godmobzomb gmmmgdol yybbgdol ogmgbo
0 obgg3o.

0p3Mo 3odmoBodmMmgdl 339MiEbolb gododo; 339M3bgdo 0hg3gd0 gobogbymbs. dmadboggdymo dbow-
308Mo d9gMo BOMO0bo vb YRMM™ dgEdos, HmMIgmmog doxbymol gobdogmmmododo gmpboen 369-
M90L oAgblL. BYOMOob gododo dygdL dgndmmod @Mmgbo, dom dmMol, o dobdomgddg. 306myLbYmO
003900900b deMBOMMA0L FgLodE0MHgdmmoE doe0sb 360d369emm30600 bo339m0L FobemmOmoE 39(mY-
M0 Jmemb, dogzemol o 30070 EL0bROENMIdYo Toyzmol LdYMOE vMImEbaMms. 63l gote,
yomMgbo 3603309mm3zobos dbmemme LghhHogoEgoMmgdymo, 3060YLom EOYLbYdM30b909Mm0 gooboMm-
3030 dologmol godmygbgdo.

LbypGomo 45. 3G sbmymo dna3ko s dyamo bodggob ggododo.

093Mg0mob LodMdmzgmo godmoygbgdo 0bLgdhoEowo, MmEgbog Bmmmol bodydol dobgzom
93Mm 0L HOMEgbmdd LdB0Vbm EPMbL dxB93L. v JoBbom, d9dmbggzomo dghhgzol 3G 0bndom, boz3gmoal
bbgooLbgo PO60EOD 00gdgb PMWMEgdL o vgnbgb, BMmmMEgdol Mo 3MmEgbhod OB0obydYmO
dp3Mom. 0bLbgdhoEnom Eodndoggdo bogoMmms, my EoB0VbgdoL Emby oMbyl 30 3MmEgbhL. dyakol



3mbhmmmobmgolb gxgddudo 0bbgdhozogdos dgdwaggo 3Mgdomohgde: malathion (Malathion),
acetamiprid (Assail), bifenthrin (Brigade, Capture), imidacloprid (Admire), thiamethoxam (Ac-
tara), esfenvalorate (Asana) o fenpropathrin (Danitol). o3obmobo3g, dommmgoyho 3mbhGOmemol
30Mg0o Lodyomgdos d¢hoEgdgmo 36gMmgdo, GMAmgdoy o3l gbbdoob dygdmlb, dom dmMaboo, green
lacewing larvae, convergent lady beetle, ®309603g Lobgmodob doMododhyemo 3M0dobs o Lb3s.

omogbo (Homoptera species)

8GO obMYmo mMoglo, odsbmmgdom, 3 33 bogMdol, Mos 363009 96 MmgmMmo ggmab 36gGos (bLyMomo
46). dgbgdobob 36gGmo LEMOMWOE VBMODEYOL. dboeMaLdMEY bodgo 30bob0by, Moo 36306y BgMaboo,
dobo 00gbhoxoEMmgde 0me0d, 30600000 dgbgdobol g39tMdg dmdGmomab.

LypGomo 46. 3G obMymo mMoxglo dgndemgdo ogmb mos 363069 06 mgmto
960b.

06mogLgdo 00390690906 BMMEgo0L J39000 FboMal, Moo M9gddo 30 odhoydor BMgbab. mdMoxLo
0800090l d39botgl MmOl Jumzomdg dobgdgdom o PEGIgd0EDL 633606 godmpobom, Mo
093060L dob LodmogMgl. demogé 063080090 M0 Gmmmgdo mgmdo Byhhomgdom 0goMmgds.
0Mmogabgdob 33900, db939, 063930 dgO YMmMgdol obggzol, dmyzomomm Jgtmgdol BomAmdabol o
d39bomol dteol dggggMbgdol. mGMoglo d& 03390900 boymaom, mydEe dgydemod dobo Eodobdytmgdo
330Mmg GomEYbmdom boMAgbo dologmgdoom.

06OoqgLbmob bod®Mdmmaggmoe 9igdhado 0bLgdhogowgdos: malathion (Malathion), acetamiprid
(Assail), bifenthrin (Brigade, Capture), imidacloprid (Admire), thiamethoxam (Actara), esfen-
valorate (Asana) o fenpropathrin (Danitol).

20modynobo h303o (Tetranychus urticae)

00eMO0Y0000 Hh3030 dogmoob o B0obl vygbgdgb Jmmmb 3bgmmo o ddGMomo vd0bol bobgMdemog
396omgddo. olLobo, obLg3g, doGomowo To3bgdmmgdo 0GNOD Tomom g30Modm300 LomdyMgddo
39096900 Jmmmb bohzgozq00bmzol. ddeodYE0dbo H3ndd 9800069090 JMmmmL gmmemgdl 339000
©odoboboomgdgmo bnmom, Mmadmol EOHmLoE 39369090 babogl o 3odmBmM3L mmmoasb byzzgd
00300969090L. OB000gdm BMmMMgddg Abgdo Bobb3gmgdo. dOMOdYNbo H3030L 30093 ghmo
Lod3hmadoo BmMMOL g3ge BgEoedomdy oMLgdYmo Jugmgdo. 10X-00bo bgemol mydom dgodemgdo
00eMO0Y0obo (30300 339GMEbgdoL, Jugmmgdol, dmdm®mgdymo 3060l o domo Fbmzdmgdol yzgmo
3080b bobgo 0b3080MH9dm0 gmmmob 3900 dboMmqb.

B8 oLMYM FE® V0MOdYE0bo (H3030L g3l G300 gbo o, oobmmgdom, 0.5 33 LogMdoboo.
dobo Lbgymob ga®mo dgodmmgdd ogmb Rommobggto, 363069, yogobyagdmo ob boMmobiolygtmo. dodMmo
OnaMo dgemdg 3oghotms Bmdobos. dob odsb 3066mm Lbbgymo, Bob39hgdymo Tyzgemo o LogHhdom,
oobemmgdom, 0.3 33-00. bgemol mydolb godmygbgdom ddobdmymo mMemogdoobo Spider mites-ob
bbgyBdy d9330dem0d O30bobmm MmGo Tydo xggMol gmodo s mGo Bomgmo BgMhHommol Lobom mo3-
89 30bemoggdnmo m3z0mgdo (byMomo 47). sdmodyosbo th3030b LogmEbamob 3ozmmo godmAg3300000
8oLl Lhooodg Fghygmdl 19 E@oEsb, my h9ddgMophydms 13°C-00, 5 ®dEg, ®y Lomdm
23°C-00. LomObOEM 30MmMIZOOL dMHLYOMBOLLL Jm3emy 39M0mEAdn VAP (H3030L dm3ymoEnd
dogm0ob o GomEbmosl ombysL.
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LpGomo 47. 3O EoLOYMO MOEOJ0sbo ddMOdYESbo (H303d (BoMEbbog) o
6033900 (dot33603).

00eMO0Y0060 H3030 03390900 BMMNMGdINEOL Mbg3o000 bn3mMm0gMg0gd0L godmbmzom. 396300l mm-
mgd0m 33900L 39009350 JMmmL Gmmgdol 8303060 0g30MHgds dmmgmMHm-Imbmybm GydHhomgdom
(byMomo 48). dmmogmo 0630800LOL BMMEooL J3ge Bgodo®molb Jmgmm goMmmoddg dmxygbomo
046900 006Mgdndob dogggdol dogzo®mo Jugemgdo. vdMOdYE0bo H3030 Ji3dm dghoE 33b3wgdy 3bgmmo,
30Mmomo 39MH0mEgdol gobdogzmmdodo; dom dogd 3odmb3gnmo odoobgds 08MEads boowogol wods-
™m0 H9600bmANLOL. 9dMOOYEObo (3039000 3M3PmoE0ol dMEOLlmOb o 339000 godmngMmgdoLmob
9000 PMMMYo0 bgdo IMY300m0mm-4o30Lx3gMo db dGM0bFomLggto, d9d¢ga 30 bdgdo o 33030.
mMHogoobo v0emody0obo (30306 Jogh BMMgdom 33900 ©330MgdL d39boMol bodmogtgl, bogmol
dmbogmoobmdol o bogmagol Bmdol.

Lp®omo 48. ddmodYsbo 130306 dogM 063080090 JMMML BMMMgddg Bocmdmaddbgdo
»9meo Bghhomgdo o BMMEMYdo 0GH0bIMLgE Jgrgdommdsl 0dgbl.

mMHOg0ob d0od0obo H303obmob Bo®mTohgo0m LBdMIMM3gMOE JMo3z0M0d Fomn 3M3YMOE0900L
dmbohm®obgo o dMdmemol mmboldngdgdol dMmymom obygdo. MMmEaLLE 3Mm3YmoE0d o dmdol
3000b693L o JMmmL bodmgoszgdobmgol doygbgdynemo Boobo dogmommos, Mmymo 0gbgdo vOOdYENOLO
Hh3030b 3m3ymoEool dgdoMmgds. Bogbymdo dbbdmoomg hmbhgdob gobbgmo o JmiEomgds Bogbymol
390 396G0mEdo dmbogmol vmgdol 3933 8903306 90L MMEOJ0ob0 ddMdYENdB0 (H3030L 0bM 3YTMLbHL.
mOogdoobo 0demodY00bo Hh303900L 3m3ymoEonl gogmEgemgool dgdotmgdol gi3gdha®o bodyomgdoo
$n8g4oobo gdgool dmMmByze dh3tol dgbodinMgdemoro.

mMHEOJ0ob 0deMdY©00060 ()3030Lm0b OGIMMOL 9B9dhGo dommmgoyMo 0396¢h0d IHoEgdgmo (3030
Phytoseiulus persimilis (lp®omo 49). gb Hh3030 y3gemodg 3oMmagow 0dMegdo 16-27°C ¢Hhgddghohymol
306Hmd90do. 38°C-B9 y3dm domom H9d3gMohy®modg omydgdo. dgbodemgdgemos 08 d¢ho3gdgemo H3ndol
d9dgbo o god390d Jmemmb botgogzgddo mMmemogdoob Spider mites-mob LvdoMdmmzgmo. dobo bok-
3039080 god3900 bgde BYdmbol EobOByoLdo, 300Mg Jmemmb Mghmgddg godmbymo gmmemgdo dgo-
3L90b MogL. ghom 3gdho®dg nd3gdgb 25,000-35,000 persimilis mites-b MmMENOgoob vdOdNOLO
h3030L00b 90399hnM0 domemmany®o dtdmemol dodboom.



Jommb boMmgo3gddo mMEogdoobo vdmodyosbo (30300
Boboomdgg dMdmemob Bdmadymo doA39090gm0 oM oMol
©0039000m0. bogo®mm JMmmmL boMzgezqgo0l dmboghmEmobgzon
MOmgmb3  d0modynobo  (H3030b  3m3ymogngdol, olg,
dhoEgdgmo  H303900b 3m3ymognol  3mbhMmmmobmazob.
d0memagopmo  3mbhmmmobomgol dodobdgbmbomop om-
30mq00 09000930 MObogguEmdd — 1 IhoEgodgmmo h3ods 10
mOHogdoob 50modyosbo hzodody.

. mOEogdood 0dmodYoobo H3030Lmob dMdmmol Gg3m-
bypGomo 49. 3hogdamo (H303s Phytosei- 3960900 doomogoos 00g39bodoto (Acramite). Jmmmmb
ulus persimilis. botgogqddo Spider mites-ob 3m3ymogool 893E0Mgde
dgodemygodo, obgzg, Horticultural 8gmgdom, neem oil
(Trilogy)-ob o 3gdlohoodmdLolb (Savey) godmygbgdom, my Bgdobgabom dmbgde dglbytgde,
390L030Mgd0m, BMWMEgdol g39wo Bgodombdy. Horticultural 8gmgddg odBogdymmo dologmgdol
309mygbg00bol oyE0emadgmos 3Mmeydhol ydyomm dgbgds spider mite-ob bbgymmmob.

dg®J6ob bGoomo (Resseliella theobaldi)

d9dbob broogmol dohemnon 0339090000 JmemL bodMgoggdom. booogdo 3o 39000 godmBodmdmgdyemo
3ohem900 godmoob godogbymdy. 3396M3bgdL 090 Matmgdol doMadn Jgtdol gogmane o gogMhom
000g0em90d0. Fohemgoo 0333090006 Jghdol d39d dgoodmy Jgtgdmazobo Jumzomom (byGomo 50).
dodmoMmo dothemo 30bodg g3gdo o $nd3Mgdy. Bogbymdo o dgdmegmdol obobyobdo dgodmmgdo
©035(H 9000 2-4 0omdd BoM3Mm0d3z0L. my 3060390 MOMo0l IgMmgbol bhoogmgdo Lo339000 Lomobom
90030em9dL 03mM3000 O BoMTohgd0m Fob30M0MEY0000, dgodmmgds donsb domomo ogmb dgmdyg o
dm3936m momdgdol Mopbgo. o3oL gots, dgMmgbol bMmoomol 33900L Pobgdo dgodmmgds bmzmmo
o0bxg030MEaL o 300093 YIRG®M oddodEgl MgMmL dgmdomgmds, Modol dgodmmgds dmdg3dom
BodmoMmdo 339b0M0L oMy330 godmobzomb.

3mbhGmmmol Mg3mdgbgdymo bhGmohggoos Jmmdm3omogmbob (Lorsban) obbgdhozowol oo dm-
Buemool dglbytmgdo vbomaodtmpo mgthmgdol do®do booogowod 60 LA Lodommgdg gudogbymdy,
MHmEaqbog 396Mdbol bmooms 0bygol 339MEbgdol gdol. 3oMzgmo dgbbyMmgds Pbo Rohodal,
MHmEgboi obomazgedMhro Mmghmgddg osmdmofgbom oMo gthdog odbzat ydbgdlL. gobdgmdmgdomn
037903900 HoMmegdd 10-14 mob 39393, NdgommeE vY30300mgdody.

Lby®omo 50. 9gegdbol broogmol do¢emo o Johemol 33900L 390098900 JMemmU
0800b909tm0 mgMmgdo.

0gnOhagchnosbs (Bemesia tabaci)

®90ORM056S 35369090 36gH0s, HMIgmadsE dgodemgds LM omBYEOE ELdBNSbML oEYm Lhtyddhy-
9000 3039690700 JMmemm. dMEolMymMmo MgMNMHEPM0obs g3bzwads 330EMM 3MmMMBb0gdoE BMMEOL
939000 dbodmgl o Jgbgoolol oxm®obpgdy. dGobmymo 3obobobs mgmto d6gMmos, GMIgmog,
odbmmgdom, 1,5 38 LogMdoboo (byMomo 51). ol 0g3b mmbo ghms, GmImgdoy Lbgymob d9g-
o bobomol 3oMomgmyMmoos 3obmoggdnmo o EORIMHMOd MIMNGmO (330mom. BMobmymo
©q0b 30606000, gmogly®o gm®dol 339MmEbgol Bmmmgdol g3gwo dbotmgl. godmAg33olb 89993
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090OROMO00OL MoMm30 goozmol 30630000700 mmb Qodol, H3omged dmemmL bdoMop PBmEYd9d
$13600L g3oboL O dobo SAMEbMBS y39emody P39, dg0demgdo gtdgmo, 330e0LgdMo doggdom Lbgymol
300000 goM3gdm o Bomgmo m30mgo0m. MINOBOM00bOL gobznmotmgdol 339M3bol Bodoob
8GO obMmym 3ododg LnMmgds bymm Momoi 18 g 27-32°C Hh9d3gGmohMol Johmdgddo.

090OROM00bs P30Gmohgbow ghobgdo 636000, dghHoydo
380G d3gbotgmo JumzomU. d3gboMmol 63960L godmbmaol
d90093900 dotgds 93gbodmob Lodemogtyg. doybgozo
00obo, OMI MgOOROMOsboL dgndmos 306YLYdoL gogo-
Hhobo, $9MFIOMB0m Jommob sbmEodmgdymo 3060yLob vx3g-
®g900 Jmmmmb bohzgngzgddo o6 godmazmgbogme.

090ORMM0000L B0bodMIgg 0Mdmmob gxgdhé 3Mhgde-
®ohgob dmGoboo: acetamiprid (Assail), bifenthrin (Bri-
gade, Capture), imidacloprid (Admire), thiamethox- i
am (Actara), esfenvalorate (Asana) o fenpropathrin beGO®0 51. MINOBOHM0S6OL
(Danitol). obLg3y, MIVOROM00b7d0L 3MbHOHMMOLm30L 8265000269000 Lbgoabbs> gobo.
Jdgbodmgdgmod 3oModohymo d8030L o dmgowo dhoig-

demgdol godmygbgdo. dom d7bgdthog d¢hEgolb dmEmol v6m00b om3oemgdy bmdmgdoa, 39Mmgbs Iho3g-
d9mo 3696900, dOIBOMOSbms dohmgdo, Encarsia formosa o 3otMmobdohyemo d8030. 38900L Byemom
dmMByo o Ih3Mmob dgdiomgods, obgsg, 9dmogMmgdl dommmgo®o 3MbhMmmmOL 98gdhH M mOsL. mgm-
OROHM00bOL 3MBbHOMEL 300093 9MM0 9x99dbhGM0 FgommEos boMmgo390d0 y30mgmmo 650m3000 bogob-
3900b godmo, MmImgdoE 30080o3L MgMNAROM00bYdL.

4390mm 6oMHIMzgbomos 0bgm®IoEnd Jmmmb boMmzgezgddo Lbgowobbgo 36gGmobe o h3nds do3bgd-
ol Boboomdagg dGdmmol Mg3m3gbegdymo 0bbgdhoE0gdol g9dhnMmdol dgbobgd:

06L9dho30wgd0l 9539ddaO MBS JMEmMmb 36gMgdLo O (30390006 LOdGIMMZgMmo©

06bgdhosoco d6gmo
bgebenags  bobpmbmgats 000 Toaios oGogbgre  Gegbmg  BEC VLB agens
003960800 Acramite oob oob oob
groaisony  pao
L3obmbogo S;:tiissi oob
©00806mbo Diazinon ©oob oob ©oob
030000 30mM3M00 Admire 0ob oob oob 0ob
239(hd30xM0©0 Assail oob oob oob oob
b00396¢®0bo Brigade, oob oob oob oob oob oob
Capture
®00390mmdgbodo Actara ©oob oob ©oob
obzgb3omMmMGOH0 Asana oob oob oob
= 33963O ™30 HM0bo Danitol oob oob oob oob
% domohombo Malation 0ob oob oob
é 30M00M0M0 Sevin oob oob
é L30bghmGodo Delegate oob
E $H909x396mBon Confirm Yes
8

w
g



00390090900

jJmemmb g39modyg go3mEgmgdnm o03009090L 0639396 bLmzmgdo, mydge dmgngdmo EOO39090d
dgodgmqoe, o939, 3067690000 O B0JHYM0900m 0gmL godmb39YM0. JME ML EOV30090900L LobdoMmgLo
o b036303989 IMO30M0 BogdhmMo obgbl gogmgbol, dom dmMol, $0do, dEgboMmgmo Lodmoghy,
B8Gob ghodn, goMmgdm 30Mmmdgdn, 3nmhozo300b 390MmEgdo o 33E9botmgms Loddommazg. Jmmmb
Bo®mImgdobol dommoob 3608369cmm30b0d obgmo 3GmEgEYM9o0lL ©OE3d, MmamMmogdd 3bmdomo 3o-
0™m3909000m oyLbgdM300909em0 oboMgozn dobomol godmygbgdy, bo339molL LobogoMmoyemo ©ody-
3039000 Lomobom FgmMEYLo, O0300090900L IYdnzo dmbohm®mobgo o J3gbotgmo odiEogo bo-
390 90900L godmygbgdo. ov390900b JoMmmz0b BoMddhgodymo 3hmagmodol d99)ds3900bm30L domoob
3603369cmm35600 vg0oemoL LEMMoE dgmAg3s. booogn oMz bs nbMohgdmpgl, Momd dmbggl
9L30L LoEEd3dmob LgGmomdymmo 3OMBMTgd0L MO300V0 dE30MYdL. Ybs dmgMomm obgm 6o339mL,
boog 309Gmob dmdGOomdy oM dM0olL 30Ma0 o ghm3wadd (Hgboobo Jogho. Mmgm bglo, dEgboMgmo
©od33030 LOTHOM9d900L (Tog. @Yb3zoEnEgdol) 9739dhuGO™dOL LogMmdbmdmop BMwolb Lomobowm
3obbemgol o dgmbgmgdol dgmmegdo, Mmdgmms budyomgdomoy 0blbbgds botgzgoagol LodyGmzgmo;
390093900, 6303000 P390 vMB93L boMzgo39030 O LEMOGOE IMYdY. EOB30YOLMOD dPdmeML-
®30L 93990 BYbaoE0EId0 F000MIOYIN0S (300MITY0 EOV300090900L Eobobnomgdadn. mydiEs od
®}ba0EngdL 0ggbgdgb 0dob dobgz0m, 9ol my 9GS Jomo godmygbgdo 30bmbom bgdootmymo bog-
0O ™39mma30 o Edb0dbYmMgdnl g399obado — boggdLdmGhm Jmemmmb BocmImgdabob.

94398mm 0¢mbgMmomod LodoMmzgmmmdo Jmemmb doMomoEo EO30(078900 O FommVb dGdmemol dgmm-
0900.

B0HOBHMO00m godmbzgymo gglzolb Losdmg (Phytophthora species)

Phytophthora-mo godmbagymo ogbgol bLooddmmg Jmemmb ghm-9Ohmo Fmoz0M0 O30 JdVO.
dob 0b6393L6 Lbgoobbgo Lobgmodol Phytophthora-l ggo®mol booogobdogMmo Lmzmgdo. o3 LmzmL
®930Lhgbhymo L3mMgdo boowogdo dgodmmgds IOz Bemol gobdogemmdodo oMAgL. godMme-
30m900Lm30L LML Jomomo Hgboobmdy LIoMgds. B3gmo booEogn ob EYELE EMYbogzoMmgdymo
Booogo ya3dm bgmbogMgmoo oo300900L 3ob3nmoMmgdolmgol o ol y3gmodg bdoMop gbawgdo
o0MmOdg 30896907 bo339mBg. EM9bL70L 3o Lobhgdob Jmby ygzgemd vEa0MOL LogoMms Fmeml
6oM303900L ©3oMMgdYm 33¢m908g Addmyomndgds. vbg3g, dPE0Mgdgmos LM HoxoEo®mgdymo Lobg-
300000 QohMPHMMHom oyLbbgdm3zob9d9emo goobotMagoso Aomomgdol Im3mazgds. Jmemmb bbgoge-
bb3o 3PMH03060L BohmBhMMom godmbzgymo i3gbzol Looddmob dodoMmm goblbgozgoymo vkodg-
Momos vd3L.

RoHMPHMOom Fodmb3gnmo ggbgolb Looddmol Lod3dhmdgdo 30M39emoE godmzmobEgds MgM®L
Aodmdg3bmdol o ygmmMpgool dmmmgdol dmbdmdom. onbggoo®mgdymo mgMmgdol gmmemgdo
BOOMY3000 430mMGdY 06 300099089 O dotMM390L JMEMOL EOABZMMIS d9b0dbgdy. JemmOH™Bom o-
80069070 069030 dmgFg® GoMIM0gdadbgdo Bomgmo modgdo. o0bxoEnMmgdYm MadmmgdL dboboomgodl
Lybho 339GmomO YemmMHgdo o BGMEOL dgxmghbgds. ©330MoE FObIMOMgmo Mghm ygdo dgodmgds
0dodYbgl o gobogbymol dmmmb ob Boggbymdo dmbomgl d3gbotmgl (byGomo 52).

LEA3H™TJO0dO FMWMOL Foy300memgdS O odB39M0 30009900.
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botgozoLb dobolgzgd oMmLgdyem bobogmdo Lod3hHmIgdo Mmoozl sbomagedMmmo gzghwoms BqLlzgdol
dbydyd ob Fobd(Hody® bg3aO™BL, HMIMOL 3900930003 30MF0 O FmozuMo BqLgqgdo dMBomomm-Im-
go30bghm dgi3gmommdol 0mgdl. gohmBhmMom o0bxoEnMmgdymo Jmmmb Goggdo godmomhBgge
LodemogMob d9330M900m S boMzge3900L LodboGmom. GohmPHhMMom godmbzgymo igbgol booddmal
©000gbmBob obobdgmo Logo®mmo EoBNObgdymo MgMmgdol gabgmo Lobhgdol d9dmb3gds. EONb-
QoMo igbiggdl odsb odoboboomgdgmo Bomgmo-dmyo30b@Mm®m Ggho o oM og3lb dm3m-
3000 3gbggodo, FobdMmgmmo g3glizgon 30 MMM GIMOLod O IMO30m0 dmE3M30b0 bobogmoligob dg-
03900. 3m@o bbob Bob od33boGm0 I3gbodmol goMmEol ob dmogzetmo xglizgdol dgwodntmol dmgbgzobol
o0bobogm dmBomomm-dmyoz30b@Mm™m BgMob dgododmb 33080m bobom, LooE ELNbYOEMgdYMO O
$000Mmgmo Jumz0emgd0 gOH®MEYL. ONbROEMYOYMo Jum3omo bMBLOLMOD ghmo T yogzobyg®
d939moemmdol 0dgbl.

ROHOBHMOOL 0030009000 3OrMazMgLNMYEOLMOD ghmoE OBNOBgdYM Wgbhmgdo AodmE3b9d0o O
30b3900. o0bxoEoMmgdymo d3gbodgqgdo bdoMo g3b3gde Pdbgdo, GoE, V30009000 gobgo-
moMmgdobmgzol bgmboygdgmo 3ommdgdol dgbomAYbgdolol dgodmgde go3mEgmegl dmgem Gogdo
(byGomo 53).

360M3Mydmgddd nbs v3MbHMMMMb b339mM0, EV330MbIb Bohm-
gOmOol 60dbgdl o FMoEommb Bd339m0EOL yzgmo boMgozn, Mm-
dgmbog Lod3hmagdo d>Mgbndbgds. LogoMmms VO35 Yd e F39boMgms
03903900000 VMM O b0339m0Ob FohHobo. Aodmyomodgdym
BoMgo390do, LogoE 3E3gbodgme 10 3Mm3gbhdg ghl vmgbodbgde gjo-
OOghmedob  308y0myMo  Loddhmdgdo, LogoMoymeE, 3MHMIMIdol
39008M0bm3z0L oM 0gbgds L3300l ONbyNEMmgdYmo 339boMggdal
omadmabzMmo. 6v339m0L 10 3Mm3gbhdg dgho godmmmdol onbggoio-
Mgd0L d93mbggaodo bo339mob dgbotAynbgde oM 0gbgdo dmdggdoobo.

gohmxuhmdon godmbzgymo ggbzol bosddmol Boboomdwgs 99399-
OatMoo Lobhgdn®o BYbgosoo Mowmdorm gmewo (Ridomil Gold).
0L b godmoygbmam booogol dglobodmow Jmmmb Mogdo. igbzol
Logodmol godmdbzgzn Lmzm GohmyhmMe IMogzomo Bemol gobdo-

bp®omo 53. gohoxghmdomn

2030639900 Bgb30b 3mmd80 HAYdS Boowogdo, 98gbo E033YdLMSE dGImmObm3ab
bowoBdgmy, HmBgmog 0930939600 ymzgem Bgeml B31nbanEnom odydeggds. BohmaHMMOb
3039 9B ©OYE3IDO B0Boomd 6 Moo bobhadyed b

Jomml bomasggd0l G0gdo. 06008093 98IIHIM0S 30093 O LobHgdYMo BYbgogowe — dewy-

dobol gmbghoemo (Aliette). ob godmoygbgdo azmmengdol dglobodemoco,
d906m3900 Qmmmgdom, 3990093 30 139L39000 FoVOEENEIdS. dolbo
998399hGO™dd y39modg Jomomos LgBmbol g3006 3gMomedo d96083emoLol (Boggbyemol dmEMELbL
Jd90mamdodwg), MdmEgLog 8390009900 bobdoMmBymgdl 30GmEolbo o 13gLiggdoL3b goovoLEaNMYd90
dgLoboboco.

3000l moJoobmodo (oodgmo)

Spur blight g3mmmb dmgoo bLmzm3zobo Eoog0gdYY, GMIgmop dbmagmomb ydghal bobogmgddno
3030390m90mo. Lod3hmadgoo Abgds godogbymol dmmmb b Bogbyemol obobyobdo dm3memo-
obgggMo, dndo Mo, 39060350 Modgdol o6 dmemgdol bobom sbogm mgtMmgdle s yynbbgddy. gL
00000690900 BOOMM3gdd o bEgds MgMmL Eolodmygo. Bogbymol dmmmbmgol wghmgdo dgod-
900 o3l o googmL Logtdadg, GO EMHM®MLYE dgodmgds LmzmL godMmozmgdymo, bm®3zmo-
Lyd®o, Gogo dubAmoomyg LHGMYIHGOool Eobobgs. gl LAGYIHNGOIO0 godmododmMgdgdgb o dm-
9009306m 3oBogbymBdg 309Madn godmymggb LEMEmgAL vb dgodemgde, B3gmo 3gMmomEgdol Ohmb WgMHml
890003060087 godmzmbmb. Lod3dhmadgdo godmeol dmzmmoobagho, 39mbmzobo ob Lmmolb gm®mdol
1069000 J39000 gmmmgddy (bydomo 54). spur blight-ob bodbgdos dzgbodol dgdotmgdyemo bodemo-
969, 3390000 MgMHmgdol Imbdmods, bogmaynghmgdol 893300900 o BodmMol 306Mmogddn odoobgd-
0bOEA0 EOYE39M™MOnl gobMwo.



byGomo 54. spur blight-ob hodyMo LoddhmA3gd0d LmOLgdYG®O oBoobgdgdo
939000 Bmmgddg (Jo®mEbbog) o bg3ztmbymo Ydbgdo 330MH9d0L 3oM3gdm,
®ahmb 939000 boboemgddo (dotmg3bos).

spur blight-mob dGdmemol hg3mdgbgdymo iybaoinwgdos dgdwgao 3MgdoMongdon: include captan
(Captan), captan plus fenhexamid (Captevate), pyraclostrobin (Cabrio), pyraclostrobin 3gmyb
boscalid (Pristine), copper hydroxide (Kocide), azoxtrobin (Abound), thiophanate-methyl (Topsin-
M, Senator) o famoxadone 3¢yl cymoxanil (Tanos). 53sb go®wo, 30m3ondol 3mmobymaopom
(Lime Sulfur) ©odydoggdo godogbymob obobyobdo gobobgtMdmoggdyem dmbgzgbgdym g3obodo (1 LA
363069 dmemm) g0di306gob spur blight-ob 06m3ymobhol Embgl. mgthmgdol dgmbgemgdoy, Hmagemog
Jdgbodemgdmmosl dobgdl dyAdqool Gogdo 3ogMmol LozdoMmobow FmdOHOMmOsl, byl dgnbymdl spur
blight-ob Gomgbmdal dgdinmgdol.

Jommb 396039t mogdoobmds (Leptospaeria coniothyrium)
Jomemmb  396035mo  modoobmds  0§Mgds  Jmmmb  gobzomodmgdo
®gMhmgddo o 063930 mgbOmBy yoz0Ll@gdmo oBoobgdymo Pdbgdol
BoMm3mdadbol (byMomo 55). Lmzm dgodMmgdd EOB0OBYOYMO ogo-
gd0ob. oBnobgdymo ovwaomagdol dJmbg obogm  ymmMpgody
gomodgdy dydo ygoz30b@wMoob dmomobymmdpg d9xgtMommodnly
6930 mBymo vgnmgdo. bgadmbdymo PObgdo goMmmzEgds o Ao-
oL gMmL dotmodg vb gotb dgdmgdmhydol dob, dglodedobog, Eov3-
009090 ©gnmob dgdmm 33gMomo yemmMpgoo Aodmd3bgdo o
3ob3g00. 4o30Lg3gMo Eobg3MmBgdYmo Jgddol dogbom 30mOMEYdY
3030, 3030370l ybomolb ddmbg bLmzmgzobo Lbgymgdo. bagem 630b-
©do oo MomEgbmdol JozmmLzm3gmo L3mMgdo godmzmbogL
o JogddlL odemgal dygd Gyb, modoob dgbobgomdol. dodmMol 3g-
Momdo, Hmgmdg Bgbo, L0bgoo®mgdyem mghmgdl yhAbpgds bo3-
Momgdo, bgdo dyomg o ommoE (33030. dgLodmgdgmos, olYg3g,
00303060 9d70m0, Bogbyemdo dubdmootyg g3gMomd hmhgoob Aodm-
$30md0 (o gobdmoo, A3gPmgdtmosg, y3030emmd0ob bogmayol odbo- bp®omo 56. Jommb mgHmdy
09098009. MM ghH3dg Jmmmb g6odmo enogdoobmdol 0b6gggdzod ggg’fgﬂ%gﬁ’%g&ﬁﬁ;
dgodmaoo 33030090 BMOMOL Mogoobmdol; mydEy Jmemmb dgbodyemo 308mB3gnmo gog0bmgeo
™ogd0obmdd Az9nmgdMo3, Bo®3L dmgem maMmb o Bmmmob modo- ©o800693900.

0bmd0bogob goblbgogzgdom dobo oMgommo dbmmm Bmmol dmemmb

o6 dmogosL.

003000900LMOb OGIMEOL bgmb PBYMOL FPmHogoE0oL FgmmEgdo, MMmIgmmo Lodyomagdomo 0d0-
Bg00 BoMzo3900L Moo Lody®3gMN, PIFMOgLbgdo 30gMmol dmdGomdy, Lobommol dgmbgzo s 63030l
d9093 93396060l Bgodotmo LEGOGE FMYdS. MMM 0Md0 MEmdoL SBmApom gobmyogmgdol
o ddmomgm LoMg39emgd0, Goms dg0boMmAnbmm Fmmmmb dgbodymmo modoobmool dodoMmm bo3mgd
Jdgmdbmonomyg goMmgdm. o3 o300900L 3Mmbhdmmo dgbodmmgdgmos MgMmagdol dgdobozy®o o-
8006900l 399306 900m b 3Mg39b300m. TmLogmol omgdolb dgdgg LodoMms ymzgm dogbymb
dbbdmootg boMmzoz0L ImEoemgds dmbogmob dmgdol 39893 o 3o36909emo 369Gmgdol 3mbhGmmenn
®gHmgdol ©oBoobgdol FgLodin®mgdmoe. Jmmmb 3960dymo mogdoobmds ommoE v0bgoEeMmgdl
Lybe 93gboMggdlL, ©dggboc, 360d309mMM30b00 MWgMmmML FobLowo LodemogMol dgbomAybgdo Lo33900
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6030096709000 PdGY639emyma30L o o3690em9d0L 3MBHGMEOL Lomobopm 3HmagMmodoo.

Jommmb  dg6odymo  mogdoobmool  3mbhdmmmobmaol G9g3magbwgdymn  nbgngongdos: captan
(Captan), captan plus fenhexamid (Captevate), pyraclostrobin (Cabrio), pyraclostrobin plus
boscalid (Pristine), copper hydroxide (Kocide), azoxtrobin (Abound), and thiophanate-methyl
(Topsin-M, Senator, o famoxadone 3yl cymoxanil (Tanos). goto vdoby, calcium polysulfide
(Lime Sulfur)-om o0dydo3900 gobobg®demnzgdym dmbzgbgdynm ghoddy godogbyemol olbobyoldo (1
LA 363009 63960) dgod30MgdL JmemL Igbodyemo modoobmdol 0bm3YmObhol EMmbgl.

4gz0mgmo 30630 (Phragmidium rubi-ideae)

3obobgmdemonggdymo 3030, L3gmo ©d0bol 3gGMmomedo bodoMmzgemmdo Jmemlb boMgosgdl dgnd-
mgdo LgMomdymo 3Mmdmgds dgyddbol yzomgemds 3obgod. Eo0bxEEFoMgdYMmo Bmmgdol dgo
bobomdo o g3gs dboMmgl goemodgds dEoMg 3nLbhymgdo, Mmdmgdoy gogbgdymos Jmyzomomm-
dmbo®mobimobyydm g3bzbogmmazobo L3MMgdom (Lydomo 57). OV300090038 dgodmgdo odSbmL ygo-
300m9000 030, ynbbo o bogman gobznmotmgdol yzgme 9hoddg. bogmmdyg, Fom3gym doMmE3emgddg
30000900 37L8hnmgde, bowog BoM3mogddbgdo L3mMgdol yzomgemo dobgdo; dom godm Jmmm JoMao3L
900800039mm0o0l o bgemo Lobom LoMgomodogome dWodm oMol dobowgdo. Wagmmgdol gobbgemo
Lomobom LdgoGmm30L Jobowgdow byl dgybymdl 3og6mol FMdMOMINL Foydxmdglgdsl o o8 oo-
30009000 30bHGOMEMU. O300900L gozMEgmgdol vg3ghbgdl mdomo, ddGMomo vdobo. yzomagemo
30bgoLodo bbgoolbgo 3PmH030Mm7dL gobLbgo3gdymo vModEaMoEMdS dboboomgdm.

LbpGomo 57. Leaf rust gmmmb gmmmob gagoe dbomgl (doMEbbos) o 360y
bogma3dg (dods3b03).

439m9mm Jobgolmob LodGmdmemzgmo M93mTgbegdnmo iybaonwgdos d9dwago 3GMgdotongdo: My-
clobutanil (Rally), pyraclostrobin (Cabrio), pyraclostrobin 3¢yl boscalid (Pristine), propicon-
azole (Orbit) o triadimefon (Bayleton). go®o odobo, calcium polysulfide (Lime Sulfur)-om
0330803900 g3obobgMmdemnggdynem dmLizgbgdym ghoddy godogbymol olbobyobdo (1 LA 36300y 639M0)
d9009330090b y30mgmo Jobgob 0bm3ymobhol mbal.

0606036mbd0 (Elsinoe veneta)

00Mo30MmB0 JMM™L go3mEgM90Ymo LM3M3000 EVO300GOdY. EOB30JOd d0bGOEFNMYOL MWgMmdL,
gmmnmgob, bogmal o 33636001 3emoLhg®goolb ynbbgdl. dotomo godmb3gnmod IRMEOSE00m,
Bmagoo, 3ol dgRgMmgdom s magdmhmb Lodmoghob dgdoMmgdom, db939, boymang®mgdol s boymaol
bo®mobbob dgd30Mg00m. ONbx0E0MYOYMo MMM JRO®M 8MEdEaMoEod Bodmo®mdo odoobgdoly o
Lbgo VO30090900L d0doto.

06mMo36mBo bdoMmoe Abgds gmmmob dgwodntmdg Bogbymol obobyolowab 3o 3gMomodey o
Lod3hmadgdo 3em0bggde vLedgh®oymo, dmyzomomm-mmgmnmm, Eoobmmgdom, 1.5 33 oodghmol
modq00lL Lobom. Mogg00 MObEPLMOD BOOHMMZgdd O BotdmYgdbol dmBomomm-dmomobgmm 3mb-
Hadb oo Gybo 36hMoL go®Igdm (byMomo 58). obgoEeMgdymo gmmmol Jumgomol bobogmo
d90dm0o 93m30MmEaL o Botdmoddbsl ,bobgtmgholb” gmadho. @mmaemob 363539 06g39d3003 dg0demgdd
300m00630mL booEMY30 EIRMMOSE0S. dbMEMO3IbMB0L Lod3hmBgdos dbomaedMmwo Magthmgddy dzody,
dmdMmgzomm, mEbog 0dmOOENmo, demobagMmo odoobgdgdo. gl oB0bYdgd0 PoMmmM3Egdy O
0dgbl mzomytm gm®mdol. 39bhGgo0 MmEbog AvgoMbomos, Gomo 39xgGM0MmMMdd B30 Y3000em0OD
domGmybm, 30009900 30 SMIPOEYM™O O dMoLYGgM0d. Y EEB0SDgd900L MomEabmds oo, obobo
dgo0bBydqooob, 3oMmo3906 WatmL o bobBommgdl o Jgthdo 0dgbl Myb IgmgGommosl. wgbOmb 0b-
0993006 3O MaMaLoMgdOLMOL 9OHMOE OdNV0gdg00 MMmT3q0d, LIS O domoob ybgdo brgde.



©0006Q303060 900 MghHmgon godmImhgds, obyLHgds o bldoMom gobdgds BodmMmol gobdogemmdodo
0b dmbgomgdd dbbAMosMmMINL POHML. Sbm®mO30MBom ONbgoEeMmgdymo dbbdmoodmg ynbbgdo oo-
b3930 O EOL3EYLS. VLM Wghmgddg BomIMmIabommo bogman dMol dohoMms, dogoto, Moo o
mgbemmzobo. 6300006 ©30b6d0 3390 FoME3™gd0 bgds 39630000-go30Lg3gMo, Jghdosbo o
030 oM3907™M0.

Ly®omo 58. sbmMmogdbmbol Lod3hmIgdo FmmmL PIHMYdLL PO BMMEJdB].

36MogdbmBoll 3mbhHMmobmzol y39modg gm9dhato gybzogogdns: azoystrobin (Abound), pyra-
clostrobin (Cabrio), captan plus fenhexamid (Captevate), cyprodinil plus fludioxonil (Switch),
famoxadone plus cymoxanil (Tanos), propiconazole (Orbit) o boscalid plus pyraclostrobin
(Pristine). odo(hgdomo 3mbhMmemol doBbom Zodmoygbgds obgmo bog3mogMmgdgde, Mmam®moEds
3obobgMmdemnggdyem dmbggbgdym dgmdomgmosdo calcium polysulfide (Lime Sulfur)-ob ©odohgode,
30dog3bymdg 3306hgd0L Ll®ALTEY. 9bMMOgbmBOL omManbzolmanl gx3gdhuMos, dbgsg, Copper
hydroxide (Kocide).

g00mob LaghMGoymo mojoobmds (Septoria rubi)

Logdommzgmmmdo Jmmmb gmmmgddg, A399mgdMos, 335300900 BMmMMOL Mogdoobmdol oogzoq00b
03gbndg Lobgmds. YMOL Mmogoobmdol ghm—ghom bobgmdob 06393L bmzm Septoria, Gmadgmog
ool 8903063 Abgds mgmdmo, Mybo db dmyzomomm gmogdgdol bobom (byMomo 59). dmgygd
090000 900g0em0o d3M30MHgdd S BmMmMBg MAgoS BobgMgho. demogd 06g3030MHJOYMO BMMEgd0
d90dmgds booMmagzo Aodmzo3wgl, Moy dMol @gMmmgdol 96ModEgMoEmosl Bodmotmdn o-
8006900b0oA0. A3990mM9dM03, Mmool dgodomdg dmyzomomm BGMoymo modgdo vbMogbmbol bods-
(h™39080 93 gdom bmeadg.

LYGOHME0m godmB3gY0 BMMEOL MOJ0obMOSLMOD d-
dmob ©g3mdgbegdymo igybaoinwgdod: propiconazole
(Orbit), axoxystrobin (Abound), pyraclostrobin (Cab-
rio), captan plus fenhexamid (Captevate), boscalid plus
pyraclostrobin (Pristine) o famoxadone plus cymoxa-
nil (Tanos). gmmmob mogdoobmdol dgboahghgdemom 9a39-
Jhacoo, db939, bL3nggbdol JnMmdLowo (Kocide).

LM b0MO OMMOL MoJoobmodo (Sphaerulina rubi)
Logommzgmmao gogzmEgmgoymos, dbg3g, Jmmmmb Bmm-

00 5% p ol gmogdoobmool 300093 gbhmo Lobgmds, MG®Igmbog
gsoij)oo%g%og g?ﬁ&,ﬁ%ﬁ;’éﬁg@gﬁo 00393L6 bLmzm LaygOyNbs o bdoMmow F0moMmEgds Bogs-
QOOmmBY. byemol 870 39MmomEowob Bogbymol dmemmdpg. gmmmol
mogd0obmdy 30m0MEYds BMMgddg JohoMo yogobggho,
odbmmgdom, 3-4 33 oodgh®ob modgdol Rodmyomodgdom (byMHomo 60). gmomemo dgodmgdo
394300maql, 3ogo30beMgl, 3939z 30 AdmZoMEgL. Lmzmmo godmbzgymo gmmmoal mogdosbmdy
g439modg bdoMmoe 8906086900 @gMmb d3go bobomdo, LoEoy ov300900L gobzomotgdolmsgol
1036Om bgmboyg®mgmo 30Mmmdgo00 JRMm H9boobo do3Mm goMmgdmb godm. ©odoobydgdo 30m0Mmgdo,
00939, W9O™M9dOLo O gmmmol gybbdg o 33036 YmmMEMBg sMLYIYE OdNBLYd50L, MBS YRd™
BogMmdgemgdymo gm®mdoboos.
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Lp®omo 60. LggOPmobomo godmbzgymo BmmmOb ogosbmdom 3635390
00030009090 JMMM®L mmgdo.

obomgodMme gMmmmgdn dmmoghm dGMmO3EaMOENd 93 V35900l d0doMmm. MO3EL30Mm39moE 00g3g-
d30o Rbrogds dygdo 363069 BGHoYMO mogdqdol bobom dboem BmmMgddy. mmEgdol bbmzobgdol dmado-
H900LMOb 9O MO MOJ900 MO Yo30LRM0EOL JmMybm ggdmob bogds. 363039 060399309030 Bogbymol
dmmmb o d93mamadol obobyoldo dgodmgdy 3odmnbzoml gmmemgdol goE3gbs. odob 3909390
wabhm Jgchm ©Eo)339mo bgddy BodmoMmdo dmyobzom oBoobgdobodn. madmhmgdol Lomobome
dgmbgmgds ©0gdo 309Gmol dmdmomdol gobodmogMmgdmom 95399haMo gdoo gmmmob modoobmodol
LEAB63030L JgbodizoMmgdmoE, 30600000 03 LM 3MLM30L dooob bgmboygtMgmos Fomomo H9boobmodol
306HM0900. MMEYd0L o WO ™YoL Y3t LEMogo godmmds 630d0L d93¢gg dg0dmgdd 9a39dhado
0ogmb 06g399300L dgbodemgdmmmdnl dgLodoMHhgdma.

LEgOYMObomo godmB3gnmo PMmMOL ogoobmdslmeb dGdmmobmgol Mg3m3gbgdymo oyb-
303000900 dbgogLboo 03 ggybznEnEYdoby, MMIMmgdol godmoygbgds Septoria-b Boboowdwag, gl 3Gg-
3oMohgodns: propiconazole (Orbit), axoxystrobin (Abound), pyraclostrobin (Cabrio), captan
3emyb fenhexamid (Captevate), boscalid 3gmynb pyraclostrobin (Pristine) o famoxadone 3emyL
cymoxanil (Tanos). gmommol mogdoobmdol obom®Mgybow 9i39ddhn®od, dbga3g, bdnmgbdol dobm-
dbocoo (Kocide).

3960H030m0n60 §36md0 (Verticillium dahalie)

39M(H0300YM $36mMm0L 063930 30303909090 booogoLidog®mo bmzm, MMTgmoE JMmmL ghm-gHmo
g39mobg LYMoMBYMO VO30S, 30mM3gbn d0bx30E3MgdL Bgb3gdl o 3MEgMEgde dodm3m3ob
dbmgomdo, Mol 3909350003 339606M0L 3o xgHbgdd o 0l AdME3b9dd. bmzm bodogdo IMoz35em0
Bemob gobdogemmdodo 060GAYBYdL LogmEbmolybo®moobmool. gl oogzogde ©3E0MgdL Jmmmb
dmbogmoobmool Aodmg3bmdom, 8ol dga3gMbgdom, dgdamad 30 dmgemo dEgbotol dLbdmoody
magbhmb gobdmdom (bydomo 61). 39MHogomoymo $36mdom Eo0bgozodmgdymo JEgboMmol g3gwo
QOmao0 do30 363069 ggMmolos, §9b6Lomo Ggmmmgdol bobboly 363565 gggMmolgob goblbbgozgdom.
©o0b6g30306/ 900 339606099000 BMMENgdo 06ggolb RodmE3bmosl wghmlb doMdn, 89393 30 — dgo
Bobogmgddo. gymmengdo Aodmd3bgde, goyznmemgdo o AddmE3030 39MH0E0moyMo $3bmoolb g300b
Lhogddg. Lodmmmme, dgodemgds, WaGmhm Fmeoobo AddmzaMmEal o 639Ma3n oMAgl dbmemme
60900906039 gymommaemn. 363039 06039930900L0L Fgbodemms vAm35AbMmm PLgbmLitn3nto dmmydmsm
bo8900 Wghmgdlo o Asdmaddazbom B39Mmgody.

LbpGomo 61. 39GH0E00G0 $30Md0m EONbRNEMIdMO Jmmmb bo®goggoo.




Verticillium wilt g3gemobg 3630330 Mgbogob gyoo LoLbhgdob ddmby Boowoggddo o 3030, Hboobo
3o8ogbymol 399093. sbogmaedMmeo mghmgddy Lod3dhmadgdo bdodMop gdmbggsze 3bgmo o dIGe-
0 030b00L 89009800 PBygmmOnm godmb3gyem Lod3HmAgdL. o3 OO300YoOLMOL dGdmmolm3ol oM
oMLYdMOL 9x39dha®o gybzogowgdn. Verticillium 8g0dmgds o0mManbml boowogol Lbgowobbgo
®dogobhom LHgMomobogoom, mydge ©d Jobommgdom odYdogzgdobmazol LogoMmms LB3giEoomydo 0b-
LH®YTYOHY00 O doeN0od O boMFIOMOD ML o39330MmgdMmo. Mg3MTgbEadymos JMmmmL obgom
0003009830 EoMa3o, ooy dobodg dm3yogom dmdoEm®mo, JoMmhHmaomo, Bobogo, dowMogobo b
bbgo 396360M3b900, HMIMmgdoE dgodemgds ONbgnEoMgdymo oym Verticillium-om.

dg®46ob gogmo (Agrobacterium tumifaciens)

d9®dbol goemo d0gdhgMoyemo oo300900s, MHMAgmoE bodoEOgom ool o MmIgmbog dgydmos
LyGomBymow d98myEmL Jmmml BoMmdmgds. d0gdhgM0gdo 0b39806mgde booogdo IMozomo Bemal
3006303mmo0do 0bo®mAYDgd9b LoEmEbemoLyboGNObmdOL o Tg086gd0ob oModgMoo boMgozgdol
09L390LO o 306MFd0 d1b90M030 BhEOLOL BoMHIMIBbomo bod®momgdnob, 36gtMgdol Jog® godmbgnemo
08000909000000 o 5T0bgd0L Jogh gobbzmolio o 3PmH030300LOL B0ygbgdymo §M0MMd00Ob.

dgmdbob gogmob Lod3HmMmagdL sboboomgdlb WMYOdMOLgdMO, ybgdo, dogo®o, LodLogbobgdto dgdyndgdgodo,
MHmIMm9o03 yo30bxwMEY0S O POHMMS gobdogzmmdodo gotMonddbgdo 3gMdbmaob 3300d9d0 (byMomo
62). 396 dbob goomo 300060900 godogbymbdy 9;3960M0l BgLzgdLo o 30MFd0, booogmob dbemmU.
398003bymol dmmmb o Bogbymdn dbbdmootg mathmgddg dgodemgds, dbga3g, gobzomodmpgl dmmg-
0Om goemygoo. gb bodbogbolgdMmo gommgdo dmgz00b9000m Tmyoz0LEWMHMEOL dmTozm BIML 0wgdL. dm-
309Mmmo 396 dbob goemo Mmmo gobdogmmdsdo 0demgds, bb3gdo 30 339botol LogmEbemol dobdomBg
BoMmAybrogde, v330MgdL MgMmb Lodmoghgl o dbogmo ymmmipob gm®mdomgool. odoobgdymo di3g-
boMmggdol bogman 3dMOmM0 o MgLlgmm3zobnd. EoLYLHIOIPMO WgMmgdo 0mMOE HyYygds boowogol
890003060L EMbLMOD. PLNbYOEEMIdYM Mahmgdl vemgbndbgdo Bymol o Lo3zgdo bogm0gtgdgdol
©09930300H0L Lod3hmB3g00, 306000000 JMgem 3gboMgdn OMM3gNM0d Bymob o Lo33900L dmdGmomdo.
396 gdbol gommob dtdmmol boy3zgmglm 3doo 30MF0L o Bgbgmo Lobhgdolb gogeol ob Fggobozyto

LpMomo 62. Lodbogbolgd®mo BoGMBMBJabId0 Jmemmb botgozolb do®do crown
gall-ob odoboboomgdgemo Bod3dhmadons.

od00b900L 369390300. ©30L oo, dogmoob 3603309tmm3zob0s, MMA EonMaol dbmemme Lydhhogo-
3069090, oyLbbgdmM3z0b9d9em0 bgMagdo. 3b0d3bgemmaz0boy, dbY3g gobodgbgdemow obgmo bozzgmol
dg®Ag3o, Loy BoMLymado 30900 OGO ymagomd EoxgndLloMgdYMo. EO0bgnENMIdIYMO Jmemmb
omdmAgbol 93mbggzedn bogo®mmo dobo EOYYmM3b9dem03 FmEnmgdd S gobowayMgds.

6ogo®o (Sphaerotheca macularis)

BogoMogmmMmL mmgdol gozmEgmgdymo Lbm3zmzobo Eoo3009000. bog®mom o0bgoinkmgdym
Jmmmb gmommgdL P30m00Hgd0m od 363069 JemmGmmdymo moggon Bgo dbomagl. bdoMo b hmzgdL
0906, B3b3boemoLgd® FoEgmoyndol BoMHIMbogIbL gmmmol g3go dbotmgl. 363039¢ 0bgoz0Mmgdemo
obomo bododmo ghdgmo o 63Mmomo Mmghmgdo, JmbotMs gmmmgdom dgwo dboMgbos Eobgzgyemo
(bLyMomo 63). bo®obmzol bgembogbgemoo mdagmo, 3dMomo 306HMOgd0 o yzgemodg 3630330 d3obmm
Oyhdob G0ggddn, booE 309Mmab 390 BoMIPYMOE0VY. d3db goMms, ol JTGO™M 393MHEIMHOYM0d FOMOM
3306000Mm300 LAHGOYIHYM0T0 JmemL Fmygzebobol. bogMom 06xoEMIdYMO YymmMHgdol dmEomgd
o M9hMmydol Eombgmgdso Lomobom Lodsodmmzol doLowmgdow bgmb dgybymdl 3ogMmol P39mgL
306 3nemoE0ol o 03 3009006 3MbHGOMMU.
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Bo®ol 3mbhmmmolmaol Mg3madgbegdymo g3ybaningdos dgdpggo 3Mgdomohgdo: myclobutanil
(Rally), propiconazole (Orbit), axoystrobin (Abound), triadimefon (Bayleton), pyraclostrobin
plus boscalid (Pristine) o thiophanate-methyl (Topsin-M).

Ly®omo 63. boMob LEd3HmM3Jd0 JMEM®L dboEEIBMEO YrmOHBY.

004900 Losdbzmg (Erwinia amylovora)

009d(hgMmoemo Loodbzmg BoJHIMOYMO O3B, HMIgmoE 90dmmgds domoob 363039 ym®MIom
30630000l godogbymdyg Jmmmb Bmgoghm 3nmdozoMmdo. 0bxgdipoo obygde 18°C-8g dogmomo
1h9339Mm0hncob oamdoLol. godmbdodmtmgdymo dogdhgdmoom gosgbgdymo bg3MmBymo va0mmEb
30dm3mbogl bombg, MMIgmoE 30M39¢MoED 0BbMIPMObHL. 00ghHgMngd0obo godmbogmbo dgodmgods
393M39mEaL gobogbymol 630300, JoMom, ododh39Moobgdgmmo 3bgMmgdom y3030emgddg, MmgMmL
dmemmgobo o 3obzomoMmgdow g39momy ygmmbmhgddg. dmgz006900m dgodmmgds O0bgoEoMmagl
bogmao. 0b®adiogdo mo3od30Mm39moE godmamobwgde Bymom gogmgbmomo oboobgdgdom,
MHm3gd0E 00bEVMObMOnm Rom®m3o300900 o 3YdYod. ONbaEMYdYMO boygman yogo0LlxMmgdy o
®N300900, mydEo, A3gmadMmog, o6 AdIMzoMmEgds (bLyMomo 64). 393mamadadg dbbdmostg bothgozol
dmemmgdo Jomoobo 803900 o 0mgdl dbygdLol 3030060 Fmbol odoboboomgdgem gmMmIoL.
o0bx0E0MY0YMmo MIM®ML dMEM9d0Eod dgodmgds BoMmTmogddbol sbomo bgzmdymo vaomagdo.

®aOmL dmMELb 0bgggdine dgodmmgds 3o3M3gemEaL WgMmb 93300 dndodmmymgdom 20 13-y o
o0006g30306HmL yoob 330Mm¢H900.

Ly®omo 64. dogdhaMoyemo LoEodsamol Loddhmagdo Jmmmb ymmdhob 639Gy (JodEbbog), boymady (3nodo) o
m9hmgddyg (306 §3603).

6036M0La3g6o Looddmy (Botrytis cinerea)

bogMobgygMmo Looddmyg Jmmmb boymagolb dmbogmol omgdol 899gg doMoMmOEO EVO30JBVY.
o0bxg030M90Ymo  3963M0 0goMmgdy Lmzmgobo L3MM9dEL Tobgdom, LonELbYE dmIEobodmgmdl
0030009000  LobgmBbmEgdy. domoob 3603369emm30600 boymazol EO3M9WO  Foodboxqdodg,
omo 03M9xoLoL MO30000 voEgommMmm bogmgol odoobgds. odoobgdym bogmydg bogdmobagmo
Lood3mmyg ZomoMgde LEMOYOE o LEGVRVE Tmygds gowodboxgdym bomb. my EMHMYMOE o6
90300030, O0bx0EM9dYmo 396300 3odMgds, oMAgds 339bo6Mgdg o dgndemgdy, boMgoggdolmzol
00m3nmobhob odothgoom byodme odigl (byMomo 65).



Ly®omo 65. boMobxygMo bowsddmol gobzomomgds Jmmmb bogmady.

30Mo boymagob oobggogotmgdolo, bmzm Botrytis-b dgydmos Wghmb o yzoz0emgdol 3mmobhg®mdo
dggtmo (byMmomo 66). Botrytis-ob 0b6g3gd3ogoo WacOmgddy mozodoMmzgmos Abgds yozo0baygMmo
08006909000 dboeadMEO 363009 Mg Mgddg, bdnMow dmoEegl 9G™mBdg gt 3306dL. EOBNBLYdS brogde
oY go30LbxygMo oobxoEnMmgdymo mgmhml dMEolmob gehmoE. Mgmhmbdy oboobgdgdl omgbodbgdo
odoboboomgdgemo 3mbi3gbh®ymo Byemoobo cmogdgdo dgdmeamadnob Bodmodol dmemmdyg. Botrytis-
00 303mB39mo WgOHmb odnvbgdgdo dgodmagds dgMmomm spur blight-mdon. mydge, spur blight-mob
2LmEoMYdMO EOB0VHJ0900 goEnmgdom Iydo g3gtoabos. Botrytis-om godmb3gnmo mgdmmb 0b6g39930900
dgodgmqoo domoob Lodoobm ogmb bomgdoob Bemgddo o boMgoggddo, Lool MgMmgdo 0dMgdo
doMdo o doMmep. Botrytis-om godmbzgymo odoobgdgdom dgodemgdo mgdm o dbbdmooky
33960000 gHhmgdo dgdmobomymb o godmobzomlb mgOhmb dmmooboE 96 bobommdmog gobdmdo.

i a ..“. L \ . 1.‘.
A\ N @
LpMomo 66. Botrytis-ob 0b6gg3ggdano vbogmaodMo mghmgddg (dodEbbog) o
306300069000 boygmxydy (306 §3603).

Botrytis-om godmbzgnmo  oo3009000 3mbhGOmmb  bgmlb  ybymdb  Jnmm@ozoEeol  dgmmegdo,
MHmdmgdog 0m30mobBobgolb dyAdgdoll Gogdo 3ogkmob 3063 EoMIPmoEeol. odmbol  Lobydol
d0M00 MomEabmdom godmygbgdo o LoMgz9mgdol dMImabs®mo byl PBymdIL obgmo gokgdml
d9606MHAYB900L, LooE bozmgdos boMmolggMmo Looddmolbowdo vModgMmomds. 360d369emm3z0b0d
dmbogmob omgdedey iYbaoowol dgutgdsgaol 3oMgo 3Mmamodol dgdydeugqds, Mo 30dbow obobogL
00m3ymobhol Byomml d9d306MgdoL. ybaoEnom odydegqds nbo onbymlb vyzo300mgd0Lol o
398Mmdgmgl, osbmmgdom, 7-10 @ol 0bhgMzomom. 3ol oMo, LogoMmmo ®WYbgzoEnwgdl
MOmpHogod gmggem dgmdg d9xmdd3gzobol, Gomo Tgdgodglb dommggbolb Togh 33mbzMmghymo
®ybgosnoboado ®gdobhgbhmdol 3odmdyduggdol semdommdy. Botrytis-om godmb3gymo bogmagol bo-
©od3mol 3mbhmmolmzol yzgmody 9x39dbudo xgybaozogdns: azoxystrobin (Abound), cypro-
dinil plus fludioxonil (Switch), iprodione (Rovral), fenhexamid (Elevate) o boscalid plus pyra-
clostrobin (Pristine).

BogMobgzgMmo booddgmol gobznmumydol omMmaybaol doMomogo gdoo bogmol 0-1°C-89 gogdomgdo
0309030006 MoE dg0dmmgds dogmyg. 3oL oMy, v gdgM0d (30350 d960b300L 303emol Agbo®mAbgd
bogmob gobomgdol 00d80MmBg HtObL3MMH0Mgdo-gobobomagool 3G mEgLbdo.

Rhizopus Rot (Rhizopus stolonifer)
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Rhizopus rot gmmmb bogmazob goz®mEgmgdyemo dmbogemol oemgdol d9dwamdn oo300gd00, mdEd
ol dgodemgode gobyz0moMmgl bozzgmdo 360gg bomb. L3MMYdo 3MEgmEgdy JoMom, 36gMgdom O
3396069 006303000900 db0ggg bogmdyg oMLY $H0MMgd0ED. EO0bggnEntMgdymo bogmao LEMo-
Qo MHOoMEIdS (s 03emg0s, d0gmozLo Jmbogl. 93 hodob goggnsdgds gedmomAgsb Rhizopus rot-b gray
mold-obgob. (Hgboob 306Omd90do goxydadnmo bogmanl dgodn®mdg Bomdmoddbgdo Mdomo mgmdo
doggmoydo. Logoddmyg, MmIgmoE dmLogmol oMgdol 890amd 30moMEgdy, 003930 boymazol
Jum300m0L Edmob o 6396006 LEMOGOE O 3OMZ30L. boymazob Byodn®mdg dgodmmgds godmAbpgl bm3mb
00300L90M0 boboMmo (bytomo 68). Rhizopus bmzm o6 0BMgds 5°C-8g odam (Hg33gMmotyMody,
03gbo, (9339MothyMol Fobmmzd 3mbhHmmmol ydodhoggbo dgmeos. Jmmmbmzol o6 dHLYOMOL
dmbogmol omgdol d90amado ®BYbanEnwgdn. MmydEs, dmLOgmOL dMYdedEy V3000l dodmzol
30630 3Mmamodo PBMmYb3gmMyYmAL E300980L 0bm3IPObHol odommo mbol dgbo®mAYbgdol, Moy
390330690L bogmayob gomynsgdol oeddmmosl. dmbogmol osmgdodeg godmboygbgdemom Rhizopus-ob
3mbhmmmolmaol y3gmodyg g839dbhudo gybgogogos cyprodinil plus fludioxonil (Switch).

dmdo037600 3060

- Jwﬂ' dmdo0396m0 3060H7L0 dmgemo Abmaggemomb doba¢ed0m JMmenml
f-"‘?; . 9Om-gOHM0 g39mody 3ozmEIMIOYIO (OOZOPIIVS. Jm-
e . mmb dmbdoozn®o 306myLob Lod3HmIgdo gobLbzogzgdymod

g 5 $03900L, 306MyLyemo 0bgggdEool Lodb3o30L o Bgemobo-

ol Omob dobgzom. dmdoozgdmo zotmybobmzol o-
doboboomgdgmo Lod3Hmdgdos: PMmEOL oB0bb33Mmo,

iﬁ? g30m9mo odqgon, gmmmgdolb Fodob gm®dol domgdo
o 0y3(hy39000 dmegbo (LyGomo 69). 6ol gotes, Azgy-
bpGomo 68. gmemmb bogmagdg Rhizopus m9d®mog, Lod3dhmadgdo JmoEogl, sbg3g, ymmednpob dmeml

rot-o gadmBagaero 863030 0bgadE0>- dmbdmdol o Mghmgdol ob ymmMnpgdol 3molhghgdol

8oL dgx39Mmbyodol. Loddhmdgdo yzgmodyg mzomUbohobmo
0boemaodMo mghmgddg dgotgdom ghmom 630bwadn, godogbymUbo o dgdmegmadody. Bemoob Bemod-
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Introduction

Raspberries (Rubus idaeus) are well adapted to the agro-climatic conditions in most areas
of Georgia. Although current production volume is small, excellent potential exists for expansion
of the Georgian raspberry industry. Solid market opportunities exist both domestically and
internationally for those producers who can provide the market with consistent supplies of high
quality raspberries. Long-term sustainability of the industry will require continuous
improvements in production and postharvest handling technologies, coupled with an extension of
the harvest season by cultivar diversification and the use of protected structures. Raspberry
growing can be very profitable; however, production costs are substantial. Necessary inputs
include procurement of disease-free planting stock, installation of a drip irrigation system, pest
management supplies and equipment, trellising material, and labor for planting, pruning, pest
control, and harvesting.

The purpose of this manual is to provide comprehensive technical information on all
aspects of production and postharvest handling of raspberries.

Site Selection

Some basic factors must be considered when selecting a site for a raspberry planting.
These include soil type and fertility, drainage, wind protection, sunlight, water availability, and
previously planted crops. The planting site should have full exposure to sunlight. Avoid shaded
areas near trees or buildings. Ideally, growers should select soils that are well-drained, naturally
fertile, and high in organic matter (2-4%), with a pH between 6.0 to 7.0. Raspberries prefer a
sandy loam or loam textured soil, but will also perform well in adequately drained clay soils.

Water drainage is a critical issue in site selection, because the root system of a raspberry
plant extends to a depth of 1 meter. Many raspberry cultivars are susceptible to Phytophthora
root rot and other soil-borne fungal diseases (e.g. Fusarium, Verticillium) which are prevalent in
poorly drained soils. The water table should not come within 1 meter of the soil surface. Sites
that have a hardpan or impervious subsoil should also be avoided.

A simple test can be done to check the water drainage in an intended planting site. Dig
several test holes about 75 cm deep and 15 cm wide in the area to be planted in early spring or
late fall when the soil is saturated with water and is not frozen. Pour 20 liters of water into the
hole and check it after one hour. If there is water standing in the bottom of the hole, the site is
likely to be insufficiently drained for raspberry production.

Raspberries should be planted on flat or slightly sloped (<8 %) land. In order to minimize
soil erosion, the rows should be planted against the direction of the slope. Adequate air
movement around the plants is also essential. Air movement aides in drying the leaf surfaces and
helps to reduce conditions that promote foliar disease. Air movement also reduces the danger
from frost. When plantings are on higher, sloping sites, cold air will flow down the slope to the



lowest possible spot in the area. Because cold air settles, late spring frosts are less likely to
damage the planting if the cold air can drain away. On the other hand, raspberries should be
protected from strong winds, which reduce plant vigor and stunt cane growth.

The exposure of the planting site, although not critical, should be considered in
determining where to plant raspberries. Generally, raspberries perform better when planted on
protected northern slopes. Establishment of raspberry plantings on southern facing slopes should
be avoided, if possible, due to the higher incidence of winter injury to the canes.

New plantings should be made as far away from wild raspberries as possible. Wild
berries within 300 meters from the planting should be eliminated to prevent the spread of aphid
or leafhopper-vectored virus diseases into the new planting. Raspberries should not be planted in
an area where strawberries, tomatoes, potatoes, eggplant, peppers, or older raspberries and
blackberries have been planted. These crops are susceptible to Verticillium wilt and the fungus
can survive in the soil for many years, potentially infecting newly planted raspberries.

Field Preparation

The site chosen to establish the raspberries should ideally be determined a year prior to
planting. Adequate time is needed to prepare the site and perform any necessary cultural
practices. Appropriate land preparation practices may include making improvements to the soil
drainage, modifying the pH, adding soil nutrients and organic matter, and controlling perennial
weeds. In order to lower the population of soil-borne insects, such as wireworms and white
grubs, the planting site should be seeded in a field crop or grain prior to planting raspberries.
This is especially recommended if the site has been in sod or a forage legume in previous years.

Any residue remaining from the previous crop should be removed well in advance of
planting the raspberries. The soil should be plowed or tilled in the fall to prepare for raspberry
planting the following spring.

Organic Matter

Soil organic matter is very beneficial for raspberry growth. It improves soil texture and
retains mineral elements from leaching. Organic matter also improves the water-holding capacity
of the soil. The importance of maintaining a high level of organic matter should not be
underestimated. Liberal amounts of organic matter should be added to the soil. This can be in the
form of straw mixed with animal manures, green vegetation (Sudan grass, ryegrass, winter
wheat), or compost. Between 30 to 50 tons per hectare of these materials should be added and
spread over the entire planting site area to increase the water-holding capacity of sandy-loam
soils and to improve soil structure, drainage, and aeration of soils that contain high amounts of
clay (Figure 1).
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Figure 1. Liberal amounts of animal manure should be incorporated in the soil prior to planting.



The raspberry production site should be plowed, disked, and thoroughly cultivated or
rotovated to a depth of at least 30 cm prior to planting. If sub-soils have been found to be
somewhat impervious, sub-soiling prior to plowing will increase permeability. Sub-soiling is
done by using a tool (chisel-plow) that cultivates a narrow channel about 75 cm deep in the soil
(Figure 2). The chisel-plow is set to a depth to go below the hardpan in order to break up this
layer. Sub-soiling should be done two times across the site at 90-degree angles. The soil must not
be wet during sub-soiling, or more compaction damage will be done than the benefit derived
from sub-soiling.

Figure 2. Multiple shank subsoilers do an effective job of breaking up any existing hardpan.

Soil Testing
The soil should be analyzed in random locations throughout the future raspberry planting

site during the year prior to planting (Figure 3). It is always easier to correct soil problems before
planting than after plant establishment. A minimum of 5 samples per hectare are recommended.

Figure 3. Probe used to obtain a core of soil.



Soil samples should be analyzed for pH, % organic matter, salinity, macro-element and
microelement content, and nematodes. Soil testing is usually done by commercial laboratories or
universities. It is also possible to purchase simple instrumentation for measuring soil pH, salt
content, and certain mineral elements.
pH

The pH of the soil has a major influence on nutrient availability and vigor of the
raspberry plants. The optimal pH for raspberries is 6.5 = 0.5 throughout the rooting zone. A
significant deviance outside of this soil pH range will negatively impact plant vigor. An optimal
soil pH will create an environment in which the apple roots will be able to adequately absorb the
existing mineral elements.

The soil in the intended raspberry planting site should be analyzed for pH in several
different locations prior to planting. Representative samples of the topsoil (upper 15 cm) and
sub-soil (30-60 cm depth) should be taken. If the pH in either the topsoil or sub-soil layers is
below 6.0 or above 7.0, finely ground limestone or sulfur, respectively, should be applied to
modify the pH according to the soil test results. Correcting the soil pH is one of the most
effective nutrient management practices for improving fertility in a raspberry planting.
Correction of the soil pH must be done before planting. Once the raspberry plants are in place, it
is very difficult to change the soil pH.

The soil pH is easily determined with a portable pH meter which has an electrode
specifically designed to measure the hydrogen ion concentration. Use of color indicators and
litmus paper are less accurate, but can also be used to estimate the soil pH.

The procedure for determining soil pH involves taking 1 part of soil and mixing it with 1
part of distilled/de-ionized water that has a neutral pH of 7. The soil:water mixture should be
shaken for about 1 minute and then left to settle for at least 30 minutes prior to insertion of the
pH electrode into the mixture (Figure 4). The resulting pH reading of the mixture is the soil pH.
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Figure 4. Portable instrumentation for measurement of soil pH.

Modifying the Soil pH

The soil pH can be raised by adding lime, or lowered by adding elemental sulfur. These
soil amendments should be incorporated into the soil at least several months before planting. The
amount of lime or sulfur needed to change the soil pH is determined by how finely it is ground
(mesh size) and the buffering capacity of the soil. A high mesh size (60-100) indicates a finely
ground lime or sulfur, which will react more quickly to change the soil pH. The buffering
capacity of a soil is a function of the cation exchange capacity (CEC) and the amount of organic
matter present. Soils with a high CEC and/or a high organic matter content have a higher




buffering capacity and require a greater amount of lime or sulfur to be added for the same
incremental change in pH.

In alkaline soils (> 7 pH), finely ground sulfur should be incorporated into the upper 20
cm of the soil at least several months prior to planting in order to lower the pH to the optimal
range. Soil modification prior to planting is much easier than post-plant soil pH modification.
Soil surface application of granular sulfur will lower the pH of only the upper few cm of soil.
However, a pH decrease will gradually occur at lower soil depths with time.

The table below indicates the amount of finely ground sulfur required to lower the pH of
different soil textures to pH 6.5.

Sulfur Requirement (metric tons per hectare)

Soil Texture From pH 8.5 t0 6.5 From pH 7.5t0 6.5
Sand 2.9 2.2
Sandy Loam 2.3 1.8
Loam 2.0 1.4
Silt Loam 1.6 1.1
Clay loam 1.2 0.7

In the case of acid soils with a pH below 6.0, it will be necessary to raise the soil pH to
6.5 +0.5 in the root zone in order to obtain optimal raspberry growth. This is accomplished by
applying and incorporating finely pulverized limestone (CaCO3), dolomitic limestone
[CaMg(COs3),], or hydrated lime (CaOH,) to the field at least several months before planting in
order to allow time for the soil pH to change. The amount of limestone to add depends on the soil
pH, CEC, and % organic matter. Soils with low CEC will have a more rapid pH increase than
soils with high CEC.

The table below indicates the amount of finely ground limestone required to raise the pH
of different soil textures to pH 6.5.

Limestone Requirement (metric tons per hectare)

Soil Texture From pH 4.5t0 6.5 From pH 5.5 t0 6.5
Sand 2.8 1.5
Sandy Loam 5.3 3.3
Loam 7.5 4.3
Silt Loam 8.7 5.0
Clay loam 10.5 5.7

The lime should be thoroughly incorporated into the soil with a rotovator, ideally to a
depth of at least 30 cm. For best raspberry growth, the entire field should be treated with lime
(Figure 5).




Figure 5. Manual application of lime to the soil prior to incorporation and transplanting.

Salinity

Raspberries are sensitive to soil salinity and should not be planted in soils having a salt
content above 800 ppm total salts. High salt concentrations in the root zone hinder the plants’
ability to take up water and nutrients from the soil solution. High concentrations of soluble salts
in the soil prevent new root initiation and cane growth becomes weak. Reduction in plant vigor
and yield losses can occur before leaf symptoms become apparent. Raspbberries planted in high
salt containing soils will exhibit marginal leaf chlorosis/necrosis and stunted growth (Figure 6).
Injury is more pronounced on older leaves.

Figure 6. Necrosis of the older leaf margins is a common symptom of salt toxicity.



Salt toxicity may be caused by high levels of salt in the irrigation water or in the soil,
poor drainage, excessive application of fertilizer including manures, or application of fertilizer to
wet foliage. Raspberries are particularly sensitive to chloride and sodium salts; and damage
becomes more apparent during the hotter months. Plants growing in saline soil behave similarly
to those suffering from lack of water.

It is important to have the irrigation water and soil tested well in advance of planting and
follow proper irrigation procedures and fertilizer management practices to avoid salt build-up.
Leaf analysis is also very useful in diagnosing salt injury and may reveal potentially harmful
sodium or chloride accumulations before leaf symptoms become apparent. Marginal necrosis and
tip burn of the raspberry leaves are usually strong indicators of chloride or sodium toxicity. If
affected leaves are found to contain more than 0.2% sodium or 0.5% chloride, the leaf injury can
usually be attributed to sodium or chloride toxicity.

Soluble salt concentration is a measure of the total amount of fertilizer and other ions
contained in the root zone. Salts are present as positively and negatively charged mineral ions.
These charged particles increase the ability of water to conduct electricity; therefore, their
concentration can be estimated by measuring electrical conductivity (EC). Soluble salts are
measured using an EC meter and expressed as millimhos per centimeter (mmhos/cm) or
deciSiemens per meter (dS/m), which are numerically equivalent. A reading of 1 mmho/cm
equals approximately 670 parts per million (ppm) total dissolved salts. Yields of marketable fruit
decrease when the conductivity of the saturation extracts from the soil in the root zone is greater
than 1.2 dS/m. Fruit marketable yield decreases approximately 10% at a soil salinity of 1.3
dS/m, 25% at 1.8 dS/m and 50% in soils having a conductivity of 2.3 dS/m mmhos/cm. These
values correspond to approximately 1300 to 1500 ppm dissolved salts in the soil-water slurry
mixture. When soil tests indicate an EC of greater than 1.2 dS/m, a thorough leaching of the soil
is recommended.

A variety of portable and bench-top EC measuring devices (conductivity meters) are
available for self-measurement of water and soil salt concentration (Figure 7). Meters should be
calibrated regularly with solutions of a known EC. The salinity of irrigation water can be
measured directly on an undiluted sample. The testing procedure is simple. Collect a fresh water
sample in a clean container. Some EC meters have a probe that is immersed into the water.
Others have a cup into which the water is poured. Most EC meters need minimal calibration, but
the probes must be kept clean. The meter is turned on, the probe is completely immersed in the
sample, and the EC is read directly off the display or dial.
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Figure 7. Portable, battery-powered electrical conductivity meters.

Salt content of soils can be determined by measuring the conductivity of a saturated soil
paste solution. The soil is mixed with distilled water in a 1:5 ratio, stirred well, allowed to stand
30 to 60 minutes, and EC is then recorded. Filtering to remove media particles will improve the
accuracy of the readings but is not necessary. For consistency, the soil should be air-dried.
Usually 50 to 100 ml of soil is an adequate sample volume. EC measurement is based on the fact
that pure water does not conduct electricity, while water containing ions (electrically charged
materials) will conduct increasing amounts of electricity as the concentration of ions increases.
The more ions in the solution, the more electricity is conducted and the higher the EC reading on
the meter.

Mineral Element Content

Analyses of soil macro and minor element content should be made prior to planting
raspberries in order to determine its nutrient status. The results of the soil test should be
combined with raspberry leaf analyses in developing a soil fertility program. Optimal tissue
mineral concentrations are listed in the ‘Fertilization’ section of this manual.

Nematodes

Nematode analyses should also be part of the soil test. Nematodes are microscopic
roundworms that inhabit the soil. Many different species of nematodes exist, some which are
harmful to the raspberry plant. Damage occurs from feeding on the roots. Infected plants exhibit
poor vegetative growth and stunting. Nematodes can also transmit diseases. Nematodes move
through soil pores, but can only move a few centimeters per year on their own. However, they
can spread over greater distances if soil is moved by tillage.

Several nematode species have been associated with poor growth of raspberries. The root
lesion nematode (Pratylenchus species) is the most important. The soil population of root lesion
nematode should not exceed a threshold level of 500-1000 nematodes per kilogram of soil. It is
recommended to avoid planting in soils that are high in root lesion nematode populations.

Plant Row/Bed Formation

After field preparation and the necessary addition of appropriate soil amendments, the
next step is the formation of the plant row or bed. Raspberries can be planted on flat soil, if it is
well-drained. Raspberries should be planted on raised beds, approximately 25 cm high and 60 cm
wide (Figure 8) in poorly drained soils. The distance between bed centers should be 2.2 to 2.5




meters. This will allow sufficient space for conducting the necessary cultural practices (i.e.
fertilizing, spraying, picking) while maximizing the production area. The spacing also depends
on the size of the equipment used to maintain the planting, but should be adequate to
accommodate a small rotovator. Plantings on sloped land should be contoured and the rows
established perpendicular to the slope in order to minimize soil erosion.

Figure 8. Raised beds should be formed prior to planting raspberries in poorly drained soils.

Plant Establishment

The planting stock used to establish the raspberry field can be dormant bare root canes,
root pieces, tissue-cultured derived plants, or actively growing green plants. The planting stock
should always be certified as virus-free and purchased only from a reputable nursery.

The root system of the raspberry transplants should be kept moist prior to planting.
Planting stock that is allowed to dehydrate will have a significantly lower survival rate.
Dehydration of the root system can be prevented by thoroughly soaking in water, occasionally
re-wetting the roots while waiting to be planted, and keeping canes out of direct sunlight. The
raspberry planting stock should be dipped in a mefanoxam (Ridomil Gold) or fosetyl-Al (Aliette)
fungicide solution before planting to minimize the development of Phytophthora root rot.
Dormant Bare Root Canes

Dormant bare root canes are the most widely used and easiest form of planting stock to
establish. They are dormant 1 year-old plants, with a well-developed root system at least 25 cm
in length (Figure 9).




¢ s L. Bome | ;&E‘f”"'

Figure 9. Vigorous root systems of dormant bare-root canes.

The root system of the dormant cane should be spread out in the soil at the time of
planting. The roots should be buried 5-7 cm deep, with the cane planted 2-3 cm deeper than in
the nursery. The soil should be firmly packed around the roots at planting, followed by
thoroughly watering the soil around each cane. The cane should be cut back to 10-15 cm in
length.

The dormant bare root canes should be planted as early in the spring as the soil can be
worked. In the cooler areas of Georgia, this will typically be in late March or early April, when
temperatures have sufficiently warmed to avoid any severe freeze. The longer the plants grow in
the spring, the more developed the root system will get and the quicker the plants will fill in the
row.

Root Pieces

Root pieces are pencil-thick segments of the root system, between 10-15 cm in length
with a limited amount of root system (Figure 10). Each root piece should weigh approximately
60 g and have multiple buds. Root pieces are significantly less expensive, but take at least
several months longer than dormant bare root canes to develop into a vigorous plant. Root pieces
should be planted in the early spring. Proper planting depth is critical for survival of the root
piece. Depth of planting for root pieces should be about 5 cm. They will die if buried too deep or
too shallow. The roots should be spread out before covering with soil.

Figure 10. Root pieces with a well-developed root system.
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Tissue Cultured Plants

Planting stock of some cultivars may also be available as nursery-hardened tissue culture
plants (Figure 11). These are generally used as foundation stock for nurseries in producing virus-
free stock, but may also be used by commercial growers for planting in the spring. However, this
material is significantly more expensive. Yield performance of tissue-cultured plants is not
higher than root pieces or bare root transplants.

Figure 11. Tissue-cultured raspberries (left) and hardened plants (right) ready for field planting.

Green Plants

Raspberry plantings can also be established using actively-growing “green” transplants
dug from previously planted rows. These transplants should be about 15 cm tall with a well-
formed root system (Figure 12). They can be dug out of the existing field in the late spring or
early summer and planted directly into the new field. Green plants can also be re-potted in
perforated plastic bags and held for some time prior to field planting.
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Figure 12. Actively growing “green” raspberry transplants with vigorous roots can be used to
establish new fields.

The planting rows or beds should have a soil moisture content near field capacity at the
time of transplanting. Pockets of air in the soil surrounding the roots should be eliminated by
firmly pressing down on the soil above the root piece or bare root transplant. The planting
materials should be immediately watered after planting. The soil should be kept moist, but not
over-watered during the period after planting but prior to sprouting.

Cultivar Selection
Raspberries

There are two general types of raspberries, based on their fruiting characteristics. They
are classified as either floricane-type or primocane-type.

Floricane-type raspberries fruit on second-year old canes during a 3 to 4-week harvest
season about 2 months after bud break in the spring, provided the canes have not suffered winter
injury during the dormant period. They currently comprise most of the raspberries grown in
Georgia. Floricane-type raspberries grow vegetative during the first year, drop their foliage in
late fall, and go dormant during the winter. New vegetative growth begins in the early spring of
the second year, followed by flowering about a month later, and fruit harvest beginning
approximately 4 weeks after flowering. Floricane-type raspberries do not produce fruit on first-
year growth canes. Killarney and Nova are examples of floricane-type cultivars adapted to the
agro-climatic conditions within most of Georgia. Trial plantings of these floricane-type cultivars
will be initiated in 2013 to determine the most appropriate cultivar for the specific growing
region within Georgia.

Primocane-type raspberries fruit on the upper part of first-year canes during a 6 to 8-
week period in the late summer and fall period, beginning about 3.5 months after the new shoots
have emerged from the ground in the spring (Figure 13). They can also produce fruit on the
lower part of second-year old canes during a 4-week harvest season in the spring. Polka, Autumn
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Bliss, Autumn Britten, and Caroline are examples of primocane-type cultivars adapted to agro-
climatic conditions similar to those present in Georgia. Trial plantings of these primocane-type
cultivars will be initiated in 2013 to determine their adaptability in the different growing regions.

Figure 13. Fruit production on the upper part of new primocanes during the late summer/fall.

It is wise to test additional raspberry cultivars for adaptability under Georgian conditions.
The future of the commercial raspberry industry in Georgia will be based on a combination of
floricane and primocane-type cultivars.

Plant Spacing

The plant spacing depends on the cost of the planting stock and the desired yield during
the first fall (for primocane cultivars) and first summer (for floricane cultivars). A typical plant
spacing is 60 cm between plants. However, if higher yields are desired for the first harvest cycle,
the raspberry planting stock should be spaced 30 cm apart (Figure 14). This spacing applies to
both floricane and primocane cultivars. As the plants grow and mature they will produce
additional shoots (suckers) from the root system which will fill in the entire length of the row
forming a dense hedgerow (Figure 15). The thickest diameter canes (12-15 per meter of row)
should be selected and maintained for fruit production. Suckers growing outside the
recommended 60 cm hedgerow width should be removed. Periodically remove all dead,
damaged, and weak canes throughout the growing cycle.
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Figure 15. New shoots from the root system will eventually fill in the entire length of the row.

The distance between row centers should be at least 2.4 meters. However, it may be
necessary to extend the width to 3.0 meters to accommodate a tractor or other farm implements
used for soil cultivation, spraying, and other cultural practices.

The plant density of a mature raspberry planting should be between 12-15 bearing canes
per meter of row, depending on the vigor of the cultivar. New cane growth should be thinned to
minimize the amount of interplant competition. The row width should not exceed 60 cm and the
distance between bearing canes should be between 10-15 cm (Figure 16). Pinching of the tips
(heading back) of young primocane shoots to promote growth of side branches is not
recommended. No particular advantages result, and the laterals produced may be more subject to
wind injury than un-branched canes.
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Figure 16. Plant density of a mature raspberry planting should be between 12-15 bearing canes
per meter of row.

Plant spacing for nursery plant production should be 60 cm between plants and at least
2.4 meters between rows. The plants and all of the suckers produced from the crown and
rhizomes should be allowed to grow during the summer. A properly maintained raspberry
nursery planting will have canes filling the row aisles by the end of the summer (Figure 17).

Figure 17. A vigorous raspberry nursery planting filled with canes throughout the entire field.

Trellising
Raspberries

Raspberry canes grow upright, but tend to bend toward the soil as they mature and start to
produce fruit. Therefore, a wire trellis system should be constructed to support the canes and
maintain erect growth. Either a two-level single wire (I-system) or a two-level double wire (T-
system) can be used. In the I-trellis system (Figure 18), the canes are individually tied to both
wires as they grow upright.
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Figure 18. Two-wire I-trellis system supported by posts spaced 8-10 meters apart and reinforced
with end post supports.

The I-trellis system is more commonly used with floricane-type cultivars, while the T-
system is more common with primocane-type cultivars. Posts should be placed every 8-10
meters apart in the center of the row/ bed. The support posts at the end of each row should be
reinforced with a crosspiece to maintain tension in the wires. In the I-trellis system the two single
wires are attached to the support posts at approximately 80 cm and 1.7 m above the soil (Figure
19).

Figure 19. A two-wire I-trellis system with wires at approximately 80 cm and 1.7 m above the
soil.

In the T-system, support posts should also be placed every 8-10 meters apart in the center
of the row/bed. However, in this system two 60-cm long wooden T’s (2.0 x 2.5 cm x 60 c¢cm) are
attached to each post at heights of approximately 80 cm and 1.7 m above the soil level (Figure
20). The support posts should be buried about 0.8 m in the ground and protrude about 2 m above
the soil level. Galvanized wire or nylon string should be attached to each edge of the wooden T
crossbars, extending the length of the entire row. The width between the 2 wires or strings is
about 60 cm. The canes are trained to grow between the wires/string. Clips attached
perpendicular to both wires may be used in the area between the posts to keep the wires from
spreading.
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Figure 20. Wooden T’s approximately 60 cm wide attached to support posts at 80 cm and 1.7 m
above the soil. Galvanized wire or nylon string is affixed to the ends of the wooden T bars to
support upright cane growth within the bed.

Pruning
Raspberries

Raspberry plantings are perennial and the root system lives for many years. Pruning and
thinning of the canes will be necessary to maintain an optimal plant density and manageable
hedgerow. After the majority of fruit have been harvested, the cane loses vigor and begins to
senesce. Upon completion of harvest, the already-fruited raspberry canes should be pruned to the
soil level. Pruning should be done use a sharp pruning shears or cutting blade. A smooth, clean cut
should be made when severing the cane. The time of pruning of primocane-type raspberries
depends on the intended harvest period. Basically, about 5 months should be allowed for cane
vegetative growth before flowering is initiated. Fruit harvest will begin about 5 weeks after
flowering and the majority of the fruit will be produced during the subsequent 6 week period. The
total growth cycle of primocane-type raspberries ranges from 6-8 months, depending on climatic
conditions, use of protected structures, and cultivar.

Pruning reduces the amount of disease inoculum present in the field, which is typically
high on the old canes. It also allows for more rapid re-growth of new primocane shoots. Disease
spores can exist in high populations on dead canes that have been pruned. If pruned canes are left
in or near the planting, the disease can spread back into the planting. Removing and burning the
pruned canes reduces the potential for disease development.

New shoots will begin to sprout from the roots or basal buds of the pruned primocanes
(Figure 21). The new shoots will eventually have to be thinned to a manageable density. The
strongest (widest diameter) 12-15 canes per meter of row should be selected 6-8 weeks after
pruning and allowed to develop into the fruiting canes (Figure 22). All other canes should be
removed. Plant suckers growing outside the 60-cm hedgerow width may be removed at any time.
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Figure 21. New shoot growth soon after raspberry primocane pruning.

Figure 22. The strongest 12-15 canes per meter of row left for fruit production.

Following harvest, the primocanes should be cut back to the ground. This pruning system
assumes the grower will concentrate the fruit harvest during a relatively short 6-week period,
which is advised for the primocane types.

Fertilization

Plant nutritional status is of fundamental importance in determining raspberry plant
growth, yield, and fruit quality. This, in turn, is influenced by soil texture, pH, and percent
organic matter. Prior to planting, a soil analyses should be made to determine the level of each
of the macro and micronutrients and soil pH. In addition, leaf analyses for all nutrients and sap
analyses for N and K should be made at periodic intervals during the growing season to more
accurately determine the raspberry plants fertilization needs. Plant vigor, cane thickness, leaf
size, and foliage color are all useful indicators of plant health and adequacy of the fertilization
regime (Figure 23).
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Figure 23. Vigorous healthy growth of raspberry canes properly fertilized.

Raspberries in Georgia are typically fertilized by a combination of four different
methods: 1) manure, 2) granular fertilizer, 3) liquid fertilization through the drip irrigation
system (fertigation), and 4) foliar spray for microelements. The proportion of the total
fertilization applied by each of these methods depends on the specific nutrient, the native fertility
of the soil, and the water management capability of the drip irrigation system being used.
Without drip irrigation, the fertilizer can be applied using a combination of manure and granular
forms.

Manure

Although manure is bulky and relatively low in nutrient analysis per ton, it can be a
valuable part of a fertility program. The fertilizer value of manure is highly variable and usually
unbalanced with respect to N-P-K. Typically, manure should be applied at 10-20 tons per
hectare, depending on the fertility of the soil. Poultry manures, which are usually higher in
nitrogen, should be applied at 5-10 tons per hectare. If manure is fully and properly composted, it
can safely be applied at any time during the season. When using organic fertilizers, especially
unprocessed manures, any material not finely textured is difficult to spread within an established
berry hedgerow. Coarse-textured compost or manure is more easily applied if sieved or simply
broken up with spading forks or shovels. It is estimated that over 20 kg of actual N is released
over the course of the growing season for uptake by raspberry plants from 1 metric ton of cattle
manure applied per hectare (ha). Compost or straw mixed with manure is also a valuable organic
matter soil amendment, but supplies less fertility than pure manure. In established plantings,
organic matter/manure should be added to the top of the soil-bed immediately after pruning the
canes. The organic matter and manure can also be added to shallow furrows opened on both
sides of the row, running parallel to the direction of the row about 45 cm away from the center.
In new fields, the compost/manure is best applied to the row or raised bed and lightly
incorporated into the top 10 cm of the soil prior to planting. It can also be applied to the row/bed
after the plants have grown 8 cm or more. Manure/organic matter should be an integral part of
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the annual raspberry fertilization program, but should not be the sole source of plant nutrients.
Additional fertilization is needed from granular and/or liquid forms.
Granular fertilizer

The three elements required in the highest amounts by raspberry plants are nitrogen (N),
potassium (K), and phosphorus (P). A small amount of N-P-K should be incorporated into the
plant row several weeks prior to planting if the soil is low in organic matter or no manure has
been applied. Approximately 3 kg of 10-10-10 fertilizer per 100 m? of plant row should be
applied and incorporated 3-5 cm deep. Application of additional granular fertilizer should be
delayed following planting until new growth has emerged, since young raspberry plants are
susceptible to salt damage.

Approximately 150 kg/ha of actual N should be applied to primocane-type raspberries
during the growing season. Phosphorous should be applied at the rate of 50 to 60 kg/ha of actual
P per crop year. Potassium should be applied the rate of 100 to 120 kg/ha of actual K per year. In
established primocane-type raspberry plantings, the granular fertilizer should be applied in
multiple split applications, ideally as new growth begins, several more during vegetative growth,
and another application at flowering. The nitrogen contribution from manure should be taken
into account and the amount of granular or liquid fertilizer reduced accordingly. It is a good rule
of thumb to assume that only 50% of the nitrogen in most manure or compost will be available
during the year of application. (The availability of nitrogen in fresh poultry manure may be
closer to 90% in the first year). Granular N fertilizer should be applied in a band 25-30 cm away
from the plants and incorporated into the soil 5-10 cm deep.

Fertigation

About 25% of the total recommended amount of nitrogen (N), phosphorus (P), and
potassium (K) fertilizer, and all the micronutrients (if necessary), can be applied prior to forming
the soil beds. The remaining N, P, and K should be fed to the crop via the drip irrigation system
throughout the growing season. The fertigation system should be properly calibrated to apply the
remaining N, P, and K not already supplied from granular and/or manure sources. In most fields,
this will involve adding between 30 to 50 kg/ha of actual N, 15 to 20 kg/ha of actual P, and 30 to
40 kg/ha of actual K. A majority of the N, P, and K should be applied between new shoot growth
and flowering.

In soils high in organic matter, all of the N, P, and K can be applied through the drip
system with excellent plant growth and fruit yield. At least 50% of the N should be the nitrate
form. Raspberry yields are typically higher when the majority of the N and K fertilizer is injected
(fertigated) through the drip system compared to when all or the majority of N and K is applied
from granular forms. Frequency of fertigation seems to be less important than the amount of
actual fertilizer applied. However, applying small amounts of liquid fertilizer on a frequent basis
can reduce potential problems with soluble salt injury. Generally, liquid fertilizer is added during
a 1-2 hour fertigation period on a daily or every second day interval during the berry flowering
and fruiting period. Commercial liquid fertilizer materials for injection often are mixed N and K
solutions. Concentrated materials are easier to inject because shorter injection cycles are
required to inject the same amount of fertilizer compared with a more dilute fertilizer solution.

To avoid clogging of the emitters, chemicals applied through the drip system must be
highly soluble. If more than one material is used in preparing a stock solution for injection, the
chemicals must not react with each other to form a precipitate. The chemicals must also be
compatible with the elements they will come into contact with after injection into the irrigation
water. Concentrated fertilizer solutions or those with very low or high pH may corrode copper,
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zinc, and bronze alloys, and other metal parts of irrigation systems. Therefore, the components
of the system that come in contact with corrosive solutions should consist of stainless steel,
plastic, or other non-corrodable materials.

The following fertilizers are good sources of nitrogen during fertigation: ammonium
nitrate, ammonium sulfate, calcium nitrate, urea, potassium nitrate, and ammonium phosphate.
Raspberry growth response is quite similar between the various forms of nitrogen fertilizer, kg
for kg, of nitrogen. Any of the common sources of potassium, i.e., the chloride, sulfate, or
nitrate forms, may be used in drip systems. However, potassium sulfate and potassium nitrate are
preferred over potassium chloride due to its potential salt toxicity on raspberry plants.

Phosphorus has been found to have considerable mobility in soil when applied through
drip systems at low rates. Raspberries generally need phosphorus early, so it is important that the
element be applied at planting, or very shortly after planting. Phosphate fertilizers injected into
drip systems may react with calcium in irrigation water to form an insoluble precipitation that
will clog emitters. However, proper management can prevent precipitation problems. To
accomplish this, the phosphoric acid stock solution is acidified, either by mixing with sulfuric
acid, or injecting sulfuric acid immediately after injection of phosphoric acid. Injection of the
solution acidifies the irrigation water slightly and prevents precipitation of the phosphorus
without causing any adverse effects in the soil.

Foliar Micronutrient Application

The desirable range for minor elements is quite narrow and more damage is possible if
minor elements are applied in excess rather than from deficiencies. For this reason, do not apply
micronutrients to raspberries unless leaf analyses or visible symptoms confirm a deficiency. If a
specific minor element deficiency is identified and confirmed, foliar applications with the
appropriate micronutrient should be sufficient to alleviate the disorder. Several foliar
applications at intervals approximately 10 days apart may be necessary until symptoms
disappear. A wetting agent should be used if it is not already included in the micronutrient
formulation. Foliar applications of micronutrients should not be applied during flowering
because of potential flower burn. Granular formulations of minor elements applied to the soil are
generally not as effective as foliar sprays.

Leaf Analyses

In order to fine tune the fertilization program, growers should annually check the nutrient
status of the raspberry plants. According to the tissue analyses results, changes in fertilization
rates may be necessary. Approximately 5 young mature leaves (plus petioles) should be selected
from each plant to obtain a representative sample for tissue analysis. Randomly selected plants
from different parts of the planting should be tested. In addition, plants with deficiency
symptoms should be tested to verify the abnormal appearance is nutritionally related. Optimum,
below optimum, and excess concentration ranges for each element are listed in Table 1. The
concentrations are on a dry weight basis. Reduced yields will occur if nutrient concentrations are
below optimum or in excess.

Table 1. Categorization of nutrient concentrations in raspberry leaves.

Element Below Optimum Optimum Excess
Macronutrients (%)

Nitrogen <22 2.8 >4.0
Phosphorus <0.2 0.3 > 0.6
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Potassium <1.0 1.5 > 3.0
Calcium <05 06-25 > 2.5
Magnesium <0.3 0.4 >1.0
Sulfur <0.3 0.4 > 0.5
Micronutrients (ppm)

Manganese <20 80 > 300
Iron <30 50 > 200
Zinc <15 35 > 80
Copper <2 10 > 40
Boron <25 50 > 80

Deficiency Symptoms

Nutritional status of raspberries can often be determined by appearance of the foliage.
Symptoms of inadequate fertility are often revealed by characteristic deficiency symptoms. Each
of the essential macro and minor elements has its own characteristic deficiency symptom. Visual
diagnosis of plant deficiency symptoms is another tool experienced growers can use to adjust
their fertilization regime to overcome nutritional limitations. Unfortunately, much damage to the
crop is likely to have occurred by the time the deficiency becomes visible. However, the sooner
a deficiency is corrected, the lower will be the damage suffered. Typical raspberry leaf nutrient
deficiency symptoms are described in Table 2 and illustrated below (Figures 24-29).

Table 2. Raspberry leaf nutrient deficiency symptoms.

Nutrient
Symptoms

Nitrogen Pale green to yellow leaves with red coloration around the margins, but
may extend over much of the leaflet surface (Figure 24).

Phosphorus Leaves dull, lacking luster, bluish-green or purple colors. Purple
discoloration especially noticeable on lower leaf surface. Poor growth.
Small leaf size.

Potassium Scorching and yellowing along leaf margins. Tanning and browning of
blade tissue. Older leaves more severely affected. The leaves tend to curl
backward, although the scorched margins turn forward (Figure 25).

Magnesium Chlorosis of older leaves, primarily interveinal and along the margins.
Necrosis if severe deficiency.

Calcium Tipburn and puckering along the edge of the youngest leaves.

Sulfur Pale green to yellow leaves. Similar to N deficiency, but no reddening.

Small necrotic areas develop on the leaf blades in advanced stages of
deficiency.
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Iron

Manganese

Zinc

Copper

Boron

Molybdenum

Yellowing and interveinal chlorosis of new leaves, leaving a green
‘skeleton’ of veins on leaf. Severe deficiency causes leaves to appear
bleached white and brown areas develop between veins along leaf
margins (Figure 26).

Yellowing and interveinal chlorosis of new leaves. The yellowing begins
near the leaf margin and progresses toward the midrib in a well-defined
pattern. The older leaves remain green or less chlorotic. Scorching and
upward turning of leaf blade margins in severe cases (Figure 27).

Short internodes, small narrow leaves, and interveinal chlorosis with
shoot and branch dieback. In advanced stages, small, narrow terminal
leaves are arranged in whorls. This results in the typical "rosette™ and
"little leaf" deficiency symptoms.

Light green color of immature leaves. Interveinal areas become light
green. Whitening or bleaching of upper leaf blade surface, with a
pronounced green border.

Puckering and tip-burn of younger leaves, followed by yellowing of the
margins and crinkling. Reduced growth of the growing point. Short,
stubby, and darkened roots (Figure 28).

Uniform yellowing of young mature leaves and necrosis of older leaves.
Upward curling of leaf blade margins.

Figure 24. Nitrogen sufficinet raspberry leaves and rows (left side) and N deficient leaves and

rows (right side).
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Figure 25. Marginal leaf scorch and intervenal browning of potassium deficient raspberry.
Leaves tend to curl backward toward under surfaces, but scorched margins curl forward.
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Figure 26. Iron deficiency is expressed as severe chlorosis of newer growth, followed by
marginal and interveinal chlorosis.

Figure 27. Inter-veinal chlorosis of manganese-deficient raspberries.
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Figure 28. Boron deficiency symptoms include death of growing point and branching of new
shoots.

Irrigation

An adequate amount of water is needed in order to obtain vigorous raspberry growth and
optimum yields. Lack of adequate water during fruit development will reduce berry size. Ideally,
the water should be uniformly distributed throughout the growing season. Since this ideal
situation of uniform water application is highly unlikely to occur from natural rainfall, it is very
important to install an irrigation system.

The amount of water required by raspberries varies with weather conditions, plant stand,
and plant vigor. However, the maximum or peak moisture-use rate is considered to be 0.5 to 0.8
cm per day. Raspberries obtain practically all their moisture from the top 60 cm of soil. Soils
vary in the amount of water that they can hold in the top 60 cm. For example, well-drained sandy
soils may hold only 5 cm of water, and loams may hold up to 10 cm. It is generally considered
that irrigation should be started when 50 percent of the available moisture in the soil has been
used. With peak-use rates, this situation will occur in five to 10 days, depending on the soil type
and rainfall.

Drip irrigation is the preferred type for raspberry production and it should be installed
soon after planting. Its advantages include low water and energy usage, a uniform moisture level,
and no accentuation of fruit rots. Overhead sprinkler irrigation is not recommended for raspberry
production, since it can accentuate the amount of foliar disease and fruit rot. Disadvantages of
drip irrigation include the need for a clean water source, the need for periodic replacement,
possible damage to the irrigation system from cultivation, and susceptibility to rodent damage.

The type of drip irrigation most suitable for raspberry production in Georgia is the
pressure-compensated flexible tubing (i.e. T-tape) for hilly areas and the non-pressure
compensated flexible tubing for flat production sites. This type of tubing oozes out water along
its entire length (Figure 29). Various types of these systems have been laid on the soil surface,
buried in the soil, or suspended from the upper trellis wire. If the material is buried in the soil,
the trickle line is buried 10-20 cm deep to prevent damage from tillage equipment.
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Figure 29. Drip irrigation of raspberries.

More expensive but durable systems are pressure-compensated emitters inserted into 1.3
cm laterals running the length of the raspberry row. The emitters typically deliver 2 to 4 liters of
water per hour and are spaced 30 cm apart. These emitters range from small diameter plastic
tubing inserted into the lateral line (the rate of flow being regulated by inside diameter and length
of tubing) to adjustable flow self-cleaning, plastic emitters. All systems require a good water
filter, regardless of the water source, and a pressure regulator.

The feel of the soil when squeezed into a ball in the hand can also be a useful irrigation
guide. The soil sample should be taken from the depth of maximum rooting (about 15 to 25 cm).
When the soil will not hold together in a firm ball when squeezed, the moisture content has
dropped to a stage where irrigation should be started. A ball that is sticky when squeezed
contains enough moisture. The timing and amount of water to apply can also be determined by
using soil tensiometers. These small moisture probes should be pressed into the soil so the tip
reaches a depth of 15 cm. Once the soil moisture at the 15 cm depth drops below 50% of field
capacity, it is time to begin irrigating.

As a rough guide, raspberries require 2.5 to 3.8 cm of water per week, either from rain or
irrigation, from bloom time until the end of harvest. However, the higher amount of 3.8 cm per
week is necessary during fruit development. Raspberries grown inside protected structures such
as greenhouses or high tunnels will require more water than open-field cultivation.

In considering how much water to apply, it is generally advisable to use enough to bring
the available moisture in the top 60 cm of soil back to 100 percent. Remember that irrigation
equipment is only about 75 percent efficient, so about 3.3 cm of water would need to be
discharged from the irrigation system to supply 2.5 cm of available soil moisture. Water should
not be applied at a rate faster than it can be absorbed by the soil. Also, excessive irrigation is
wasteful, can be harmful to the raspberry plants, and should be avoided. It can result in soft fruit,
which does not handle and ship well. It leaches nutrients, especially nitrogen, below the root
zone. Excessive soil moisture also hinders aeration, normal root growth and development, and
can lead to serious root disease problems.

Pollination

Raspberry flowers must be properly pollinated to obtain uniformly shaped fruit. Fruit
development occurs rapidly, taking only 30-45 days for most raspberry cultivars. Raspberry
fruits are clusters of drupelets attached to a central receptacle. If the fruit is of normal size, but
has abnormally few drupelets with no deformed drupelets, then poor pollination should be
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suspected. Poor pollination will also cause the fruit to be crumbly (Figure 30). Bees are
responsible for 90 to 95 percent of raspberry pollination. Honey bees are responsible for most of
this pollination, although bumble bees and other wild bees may serve more effectively during
windy or cold weather.

Figure 30. Poor pollination (top row) results in deformed and crumbly fruit.

Placement of honey bee colonies is important in order to ensure adequate raspberry
flower pollination. Five hives per hectare are recommended (Figure 31). Hives should be placed
so that bee flight patterns are not against prevailing winds.

Figure 31. Five hives of honeybees per hectare is recommended for adequate pollination of
raspberries.

Bumble bees provide the best method of pollination for raspberries grown inside
greenhouses or high tunnel protected structures. They are superior to honey bees. Bumble bees
are very fast workers, visiting twice as many flowers per minute as honey bees. They can carry
larger loads because of their size and often achieve better contact with stamens. Bumble bees are
much less dependent on climactic conditions than honey bees, which typically wait for the sun to
begin flying. Bumble bees are still active at relatively low temperatures and low light intensity
levels. They will fly in winds up to 70 km per hour whereas honey bees can only manage 30 km
per hour. Another important advantage of the bumble bee is the absence of a communication
system. Since honey bees inform each other of the presence of an attractive flower source outside
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the raspberry crop, such as dandelions, they may decide to leave the raspberry field. Bumble bees
do not have such a system of communication. Bumble bees can be purchased from Koppert
Biological Systems. Tripol is the company’s latest bumblebee hive design in natural pollination
under its Natupol brand.
Protected Structures

Raspberry cultivation under protected structures (unheated plastic-covered high tunnels)
is increasing worldwide (Figure 32). Although they provide some frost protection, their primary
function is to elevate temperatures and create a micro-climate favorable to raspberry fruit
production during the cooler fall, winter, and early spring. In addition to temperature elevation,
there are also the benefits of wind and rain protection, soil warming, and in some instances
control of insects, diseases, and predators such as rodents and birds. More effective manipulation
of crop growth and significantly higher yields of marketable fruit can be obtained from
production in protected structures. In addition, the amount of fruit rot can be significantly
reduced due to less Botrytis disease. The benefit of protected structure culture is very apparent in
those years which it rains frequently during the winter and spring. Another major advantage of
protected structure culture of raspberries in Georgia is extension of the harvest season. The
harvest period can be maintained during the cooler months of the year, which would not be
conducive to open-field harvest of raspberries. This will provide a significant increase in the
length of the raspberry marketing period in Georgia. In addition, significant improvements in
market price may be attained due to the extension of the harvesting period.

Figure 32. High tunnel production of raspberries is rapidly expanding worldwide.

High tunnel production of raspberries offers potential increases in yield and fruit quality
compared to open-field production. High tunnel production may be of particular value is where a
premium market exists for high quality fruit produced with little or no pesticide use, and is also
advantageous where a longer growing season is needed to allow more complete harvest of the
fall-bearing raspberry crop.

High tunnels are generally quonset-shaped, constructed of metal bows that are attached to
metal posts which have been driven into the ground about 60-cm deep. They are covered with
one layer of 6-mil greenhouse-grade polyethylene, and are ventilated by manually rolling up the
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sides each morning and rolling them down in early evening (Figure 33). There is no permanent
heating system although it is advisable to have a standby portable propane unit to protect against
unexpected below-freezing temperatures. The sides can be raised up to facilitate easy access into
the tunnel of a small tractor and tiller.
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Figure 33. Protected structure cultivation of raspberries.

Although the potential advantages of protected structure production of raspberries in
Georgia are high, there are also several disadvantages which are not found in open-field culture.
Powdery mildew is a disease favored by dry foliage and high humidity. Both of these conditions
exist in high tunnels. Keeping air flowing through the tunnel when possible will minimize the
likelihood of disease development. Two-spotted spider mites are typically a major pest in high
tunnel production of raspberries. They can be controlled through the release of predatory mites,
Phytoseilius persimilis. Mite populations can rapidly increase inside protected structures, so
release of predatory mites should be done quickly following observation of two-spotted mites.
Also, pollination of the flowers may be a limitation inside the high tunnels due to restrictive
honeybee access. Use of bumblebee hives inside the high tunnel will resolve the potential
pollination constraint.

Pest Management

Raspberries are plagued with a number of pests from the time of planting until after
harvest. The principal pests are weeds, insects and mites, diseases, and nematodes. Familiarity
with the symptoms of pest damage and frequent monitoring of the planting site is important to
prevent serious outbreaks. Early identification of pest problems and utilization of appropriate
control measures is necessary in order to achieve satisfactory fruit production and economic
returns. Often a choice of control methods exist for the suppression of the pest, ranging from
prevention by appropriate sanitation practices, to biological and chemical control. Effective pest
management programs combine anticipation of potential problems with frequent monitoring and
when necessary the timely application of appropriate crop protectants. Only Georgian-
government approved pesticides should be applied. A number of crop protectants are available
for minimizing raspberry pest pressure.

Weeds

Weeds compete with raspberry plants for water, soil nutrients, and light. In addition, they
may harbor insects and diseases. Therefore, all weeds should be eliminated from within the row.
The area between rows can be kept vegetation free by cultivation (Figure 34) or under a low
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growing ground cover. The weeds within the row are typically removed manually by pulling or
hoeing. The herbicide napropamide (Devrinol) is an effective pre-emergent chemical treatment
against many annual grass and broadleaf weeds found in raspberry fields. The weeds between
rows can be removed manually or by cultivation. Raspberry roots are shallow and cultivation
should not be deeper than about 1 cm in order to avoid injuring the roots. Raspberries have an
extensive shallow lateral root systems and deep tillage between rows must be avoided to prevent
root damage and increased susceptibility to crown gall through plant wounds.

Figure 34. Removal of weeds within and between raspberry rows.

Controlling perennial weeds before planting raspberries is very important. It will
minimize competition with the berry plants during establishment and production. Uncontrolled
weed growth in the planting will increase disease problems by minimizing the amount of air
movement through the plants, thereby maintaining higher moisture levels on the foliage and
stems of the crop. Furthermore, some disease-causing organisms (Verticillium wilt fungus,
crumbly berry virus) can build up on certain broadleaf weeds in the planting. Difficult to control
perennial weeds may be Killed by careful spot treatments of the systemic herbicide glyphosate.

Wild raspberries and blackberries are a source of disease inoculum and must be
completely eliminated from the planting site and immediate surroundings prior to planting.
Insects

Numerous insect pests may attack raspberries. This includes a wide range of chewing and
piercing-sucking insects. All tissues are susceptible to insect damage, including the roots, canes,
stems, leaves, flowers, and fruit. The most common raspberry insects and their control are
described below.

Raspberry Beetle (Raspberry Fruitworm)

The raspberry beetle (Byturus tomentosus), also known as the raspberry fruitworm, is a
major pest of raspberries throughout Europe (Figure 35). The adult beetles over-winter in the soil
and emerge in spring before raspberry flowers have opened. They initially feed on the leaves of
the growing tips of young primocanes and can cause extensive damage to the foliage. The larvae
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also cause damage by browsing on the surface of the fruit or tunneling into the receptacle.
Damaged fruit may become infected with Botrytis gray mold, reducing the market life of the ripe
fruit.

Figure 35. Adult raspberry beetle feeding on a flower bud (left and left-center), leaf (right-
center), and larvae stage feeding on the fruit (right).

Monitoring tools are available for determining the raspberry beetle population in the
field. They consist of white sticky traps (Rebell Bianco) placed at random locations in the
raspberry planting (Figure 36). Daily monitoring of the raspberry beetle sticky traps allows
growers to determine what treatment, if any, is required for control of the beetle. More than 2
beetles found per trap per day is typically the threshold level in which to begin control. Control
usually involves application of an insecticide just before the first flowers open to kill the adults,
followed by a second application in the interval between 80% petal fall and the first pink fruit
stage. Insecticides that provide good control of the raspberry beetle include malathion
(Malathion), carbaryl (Sevin), diazinon (Diazinon), acetamiprid (Assail), bifenthrin (Brigade,
Capture), imidacloprid (Admire), thiamethoxam (Actara), esfenvalorate (Asana), and
fenpropathrin (Danitol).

Figure 36. White sticky traps (Rebell Bianco) used to monitor raspberry beetle population.

Obliguebanded Leafroller (Choristoneura rosaceana)
Adult obliguebanded leafroller moths are bell-shaped and have a wingspan of 20-25 mm.
The tan forewings are crossed at oblique angles with two chocolate-brown bands. Mature larvae
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are about 25 mm long and are yellowish-green with dark brown or black heads (Figure 37).
Young larvae are tan in color. Eggs are laid on leaves in a greenish patch of up to 200 eggs.
Obliquebanded leafroller larvae feed on raspberry foliage and fruit. Foliar injury is generally
minor; however, feeding on the fruit can cause significant economic damage. Feeding damage
from leafrollers typically occurs on new leaf growth. Symptoms appear as twisted, curled masses
of young leaf tissue. Inside the folded tissue is often a small dark green larva with a black head
and thoracic shield. When fully grown, the larva usually folds over a part of a leaf, forming a
cavity in which it pupates. Larvae also feed within berries and may not be noticed until harvest
time.

Figure 37. Obliquebanded leafroller larva (left) and adult (right).

Pheromone lures are available for monitoring adult male flight and populations in the
raspberry planting. The insecticides which give good control of the obliquebanded leafroller
include carbaryl (Sevin), bifenthrin (Brigade, Capture), spinetoram (Delegate), spinosad (Entrust,
Success), chlorantraniliprole (Altacor, Coragen), and tebufenozide (Confirm).

The bacterial biological control agent Bacillus thuringiensis (Javelin, Dipel) also
performs well in reducing obliquebanded leafroller populations. Bacillus thuringienses (B.t.) is a
highly selective bacterium that produces a stomach poison, killing only larvae of Lepidoptera
insects (loopers, worms, caterpillars) after they feed on the raspberry leaves. It may take several
days before the insects die. B.t.’s work much slower than standard insecticides. Timing of
application is critical to success with B.t.’s. Also, B.t.s do not remain effective for very long after
application. B.t.’s. are sensitive to sunlight and break down in 5 to 7 days. B.t. products are not
harmful to beneficial insects or predators.

Orange Tortrix Leafroller (Argyrotaenia francisana)

The orange tortrix larvae are light brown to yellow-green with a brown head. Full grown
larvae are typically about 20 mm long, but can be as small as a 2-3 mm. When disturbed, they
wiggle backwards and drop to the ground on a silken thread. Rolled leaves webbed together form
a protective nest indicating the presence of leafroller larvae. Adult moths are tan or gray with
darker mottling on the forewings (Figure 38).
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Figure 38. Orange tortrix larva (left) and adult (right).

The larvae overwinter in canes and dried leaves and may feed during warm periods in the
winter. The larvae become active in the spring. Adult moths emerge in late spring to lay eggs.
The hatch of the first summer brood often coincides with harvest and the larvae can cause
significant fruit damage. There are typically 3 or 4 overlapping generations of orange tortrix per
year.

Various insecticides perform well in controlling orange tortrix, including carbaryl
(Sevin), bifenthrin (Brigade, Capture), spinetoram (Delegate), spinosad (Entrust, Success),
chlorantraniliprole (Altacor, Coragen), tebufenozide (Confirm), and fenpropathrin (Danitol). The
bacteria Bacillus thuringiensis (Javelin, Dipel) also works provides control of orange tortrix.

Raspberry Sawfly (Monophadnoides geniculatus)

The adult sawfly is a small (6 mm) black insect with a yellow band on the abdomen and
clear wings. Adults emerge in spring and lay eggs in leaf tissue at the same time as flowering
occurs. Larvae begin feeding on the underside of leaves, flower buds, young fruit and growing
shoots. Larvae are light-green and covered with white bristles. The larvae have what appear to be
many legs (3 pairs of true legs and many leg-like appendages). After feeding for several weeks,
they reach a length of 10-18 mm (Figure 39).

Figure 39. Raspberry sawfly larva (left) and adult (right).

Damage usually consists of feeding on the leaves in the form of small holes (Figure 40).
Occasionally, heavy infestation occurs and leaves are completely skeletonized leaving only the
leaf veins. Visual inspection for the larvae in early summer will indicate whether numbers are
high enough to warrant control. Control decisions should be based on the amount of leaf damage.
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Holes in the occasional leaf can be ignored, but if leaf skeletonization has occurred on 20% or
more of the foliage, insecticides should be applied.

Figure 40. Feeding damage on foliage from raspberry sawfly.

Insecticides that provide good control of sawfly include carbaryl (Sevin), imidacloprid
(Admire), and spinosad (Success, Entrust).

Grubworms

Several species of grubworm (Coleoptera species) can attack raspberries. Adults are
brown beetles about 12 to 18 mm long with shiny wing coverings and a silvery abdomen. They
are active for about two weeks after emerging, but are inconspicuous because they are poor
flyers. Eggs are laid in the soil about 3 to 6 cm deep and hatch in 3 to 4 weeks. The larvae feed
on plant roots for two years before pupating. Mature larvae are large, thick-bodied dirty white
grubs about 24-36 mm long with a swollen abdomen and prominent legs near the brown head
(Figure 41). When dug from the ground, the larvae always lie in a curved position forming the
letter C.

Figure 41. Larvae stage of white grubworm.
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Damage to the raspberry plant results from white grubs destroying root hairs and chewing
the bark and cortex from larger roots. Larvae feeding causes foliage to turn reddish-brown and
fruit to become small and seedy. Injured plants decline slowly as their root systems are
destroyed. They eventually wilt and die. In some cases, the raspberry plants are completely cut
off just below the crown. Field damage is characterized by gradually expanding areas of dying
plants. Larvae are frequently found in the root zone upon digging the plants. White grubs
typically enter the soil by incorporation of unsterilized farmyard manure.

Calcium chloride mixed into the manure piles will significantly lower white grub
inoculum by desiccating the larvae. Another method of control includes using light blue water
traps to attract and Kill the adult beetles. Application of the insecticides diazinon (Diazinon),
bifenthrin (Brigade, Capture), or imidacloprid (Admire) as soil drenches also provide control of
white grubs.

Crown Borer (Pennisetia marginata)

Loss of vigor and spindly canes are the typical symptoms of crown borer damage on
raspberry plants. During the harvest season, crown borer infested raspberry canes wilt and begin
to die, often with half-grown fruit still attached. Infested canes will break away easily, revealing
the borer damage. At times, a larva will be found in the portion of the cane that broke off.
Telltale signs of crown borer damage are girdled roots and crowns, and cavities burrowed into
the exterior of the crown.

The crown borer lays eggs individually on the underside of the leaflets in late summer.
The larvae migrate to just below soil level at the base of a cane and bore galleries into the crown
area, causing extensive damage. A plant that is infested with crown borer larva will begin to
visibly wilt because of the damage to the vascular tissue. A hole at the base of the plant in the
crown with sawdust-like frass at the entrance is also indicative of crown borer activity.

Young larvae are small and white with a light-brown head. They increase in size as they
mature, elongating to 25-30 mm long. The adult (Figure 42) is a clear-wing moth that has a black
body with four yellow horizontal stripes, resembling a yellowjacket wasp. The legs are yellow,
and the feathery antennae curve outward from the head, unlike the short antennae of a
yellowjacket wasp.

Figure 42. Raspberry crown borer adult (left) and larva (right).
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The best way to manage the crown borer is to prevent its intrusion into the raspberry field
using good production practices and proper field sanitation. Wild raspberries and blackberries
near the field should be eliminated, since they are potential host plants for crown borer. In the
event the crown borer establishes itself in the field, a soil drench of the insecticides bifenthrin
(Brigade, Capture) or diazinon (Diazinon) to the crown area provides effective control. In
addition, the insecticide chlorantraniliprole (Altacor, Coragen) works well in controlling the
raspberry crown borer.

Cane Borer (Oberea bimaculata)

Cane borers are slender beetles, about 1.3 cm long, with antennae as long as the body.
The beetles are black except for a section behind the head that is bright orange with two or three
black spots. The female beetles deposit their eggs singly in the pith of tender new raspberry
canes, about 15 cm below the tip of the cane. The beetle makes two characteristic rows of
punctures that encircle the cane about 1.8 to 2.5 cm apart. An egg is deposited nearer the lower
row. The girdling of the cane causes the tip to wilt. When the eggs hatch, the larvae tunnel
towards the base of the cane. The cane is weakened and usually dies before the fruit matures.
The telltale signs indicating the presence of the cane borer in a planting are wilted shoot tips 12
to 20 cm back from the tip (Figure 43).

The best cultural control practice is the destruction of the canes that show characteristic
injury. If pruning is done within a few days after the wilted tips appear, only 25 mm or so below
the wilted portion of the tip needs to be removed. Inspect the cut surface of cane; if there is
evidence of borer damage below the cut, continue cutting off short sections until all bored area
has been removed. All prunings should be burned to destroy the insect inside. Also, destroy any
nearby wild raspberry/blackberry plants.

Figure 43. Wilting of the upper part of a raspberry cane due to cane borer damage.

The recommended insecticides for controlling raspberry cane borer are
chlorantraniliprole (Altacor, Coragen) and acetamiprid (Assail).
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Red Necked Cane Borer (Agrilus ruficollis)

Another type of cane borer that attacks raspberries is the red-necked cane borer. Adults
can be identified by the reddish thorax section behind their head. The rest of the body is black
and they are about 6 mm long (Figure 44). Characteristic injury caused by these borers is a
swelling of the cane that can be from 0.6 to 7.6 cm long, and can occur at any place on the cane.
The cane usually is weakened or breaks off at the swelling. The creamy-white larvae,
approximately 1.8 cm long, have a pair of darkly colored forceps-like prongs on the abdomen.
The young larvae bore into the cane and make winding tunnels around the stem that splits the
bark. The girdling of the stem causes a swollen area or gall. After girdling the stem, the larva
bores into the stem and lives in the pith. It eventually pupates and finally emerges as an adult.
The major damage is done by the larvae as they girdle the canes. This girdling weakens the canes
and, as a result, fruit production is limited from infested canes. In extreme cases, the cane may be
killed outright.

Red necked cane borer populations in a raspberry field can be reduced by cutting out and
removing infested canes. The recommended insecticide for controlling red necked cane borer is
chlorantraniliprole (Altacor, Coragen).

Figure 44. Red necked cane borer adult (left) and feeding damage symptoms on cane (right).

Aphids (Aphis rubicola, Amphorophora agathonica)

Aphids are tiny (2 to 10 mm long) pear-shaped, soft-bodied insects with small heads and
a pair of cornicles or “exhaust pipes” (Figure 45). Most aphids are found feeding on new shoots
and buds, the underside of young leaves and on petioles. Aphids are piercing-sucking insects,
removing nutrients from the tissue. Their feeding can spread disease, notably viruses. These
viruses can in turn stunt plant growth, distort and discolor leaves, and decrease flower and fruit
production. The two most important aphid-transmitted viruses are raspberry mosaic, transmitted
by the large raspberry aphid, and raspberry leaf curl, transmitted by the small raspberry aphid.
Aphid feeding can also cause the petioles of leaves to twist and curl.

Aphids overwinter as eggs, which hatch in the spring. The young aphids mature to be
winged or wingless females, which give birth to living young during the summer. The winged
form is capable of flight and can spread over great distances. In order to reduce the likelihood of
virus disease it is very important to eliminate wild raspberries/blackberries near the planting site
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and all virus-infected cultivated raspberries. It is also absolutely essential to plant only certified
virus-free transplant material.

Figure 45. Adult and nymphal stages of aphids.

Insecticidal sprays are used to control aphids when leaf sampling indicates they are
reaching harmful levels. Randomly sample leaves from different areas of the raspberry planting
and calculate the percent of leaves that have aphids. Insecticides should be applied if the aphid
infestation level reaches 30 percent. Insecticides that provide good control of aphids include
malathion (Malathion), acetamiprid (Assail), bifenthrin (Brigade, Capture), imidacloprid
(Admire), thiamethoxam (Actara), esfenvalorate (Asana), and fenpropathrin (Danitol). In
addition, predator insects such as green lacewing larvae, convergent lady beetle, and several
species of parasitic wasps attack aphids and serve as good biological control agents.

Leafhoppers (Homoptera species)

Adult leafhoppers are light green or white and about 3 mm long (Figure 46). They fly
quickly when disturbed. Young nymphs are tiny, light green, and easily identified by the habit
of moving sideways when disturbed.

Figure 46. Adult leafhoppers may be light green or white in color.

Leafhoppers rest on the undersides of leaves and fly actively on warm days. Leafhoppers
damage raspberries by sucking on leaf tissue and removing solutes from the cells, which reduces
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plant vigor. Heavily infested leaves are speckled with white markings. Leafhopper feeding also
causes the upper leaves to curl up, develop a yellowish cast, and reduce plant growth.
Leafhoppers do not feed on fruit, but can contaminate it with small amounts of waste material.

Insecticides that provide good control of leafhoppers include malathion (Malathion),
acetamiprid (Assail), bifenthrin (Brigade, Capture), imidacloprid (Admire), thiamethoxam
(Actara), esfenvalorate (Asana), and fenpropathrin (Danitol).

Spider Mites (Tetranychus urticae)

Spider mites are typically a severe pest of raspberries during extended periods of hot, dry
weather. They are also likely to be a major pest on raspberries grown inside greenhouses or high
tunnels. Spider mites damage the foliage as a result of their rasping and sucking style of feeding.
Damaged leaves typically have a speckled appearance. Another symptom of spider mites is their
ever-present webs on the lower surface of the leaf. With a 10X hand lens, eggs, webs, cast skins,
and all stages of the spider mite can be observed on the underside of an infested leaf.

The adult female spider mite has eight legs and is about 0.5 mm in length. Body color
ranges from straw-colored to green, brown, or orange. The male aphid is smaller than the female.
Males have a narrow body, pointed abdomen, and a length of about 0.3 mm. With a hand lens,
two dark spots can be observed on either side of the adult two-spotted spider mite's body and two
red eyespots on the head (Figure 47). The life cycle of a spider mite from egg hatching until the
adult stage ranges from 19 days at 13°C to 5 days at 23°C. Very high populations can build in a
short time if conditions are right.

Figure 47. Adult two-spotted spider mites (left) and nymphs (right).

Spider mites feed by sucking solutes from the leaves. Feeding by spider mites on berry
foliage results in a whitish-gray stippling of the leaf surface (Figure 48). In heavy infestations,
the undersides of the leaves will have silken threads spun across the surface. Mites are more
prevalent during hot, dry periods, and injury is exacerbated if soil moisture is low. As the mite
population grows and feeding progresses, leaves turn yellowish-brown to bronze before drying
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up and falling off. Feeding by two-spotted spider mites reduces plant vigor, fruit yield, and size.

Figure 48. White stipling and bronzing symptoms of raspberry leaves infested with spider mites.

The key to successful management of two-spotted spider mites is to monitor populations
and to initiate control measures in a timely manner. Once the population is high, much damage
has already been done to the raspberry plant and the mite population will be difficult to reduce.
Pruning and removal of the floricanes immediately after harvest in the mid-summer will reduce
the buildup of two-spotted spider mite inoculum. Controlling dust by watering dirt roads is also
an effective way to limit the dispersion of two-spotted spider mites.

An effective biological control agent of two-spotted mite is the predatory mite
Phytoseiulus persimilis (Figure 49). Phytoseiulus grows best at temperatures between 16-27°C. It
will not survive well at temperatures above 38°C. This predatory mite may be purchased and
released in fields for control of two-spotted mites. The predator persimilis mite should be
released early in the season before the foliage on the canes fills in the row. Between 25,000-
35,000 persimilis mites should be released per hectare for effective biological control of two-
spotted mites.

Figure 49. Phytoseiulus persimilis predator mite.
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No precise treatment thresholds have been established for two-spotted mites in
raspberries. The raspberry planting should be monitored to keep track of spider mite populations
as well as predatory mite populations. A ratio of 1 predator to 10 two-spotted mites is considered
favorable for biological control.

The recommended miticide for control of two-spotted spider mites is bifenazate
(Acramite). Horticultural oils, neem oil (Trilogy), and hexythiazox (Savey) can also reduce the
spider mite population in a raspberry planting if good spray coverage occurs during application,
particularly to the undersides of the leaves. Crop oil based materials require direct contact of the
product on body of the spider mite.

Cane Midge (Resseliella theobaldi)

Cane midge larvae feed on raspberry plants and are associated with the disease complex
known as midge blight. Larvae overwinter in the soil in cocoons and emerge in the spring. Eggs
are laid in splits and wounds in the bark at the base of the canes. The midge larvae feed on
cortical tissue protected by the covering of bark (Figure 50). Fully fed larvae drop to the soil and
pupate. An additional 2-4 generations may develop throughout the summer and early autumn. If
the first generation midges find adequate feeding sites and develop successfully, the second and
subsequent generations can be very large. Also, fungi can infect the midge feeding sites and add
further stress to the cane, which may result in plant death during the following winter.

The recommended control strategy is to apply a high volume spray of chlorpyrifos
(Lorsban) insecticide to the bottom 60 cm of young canes when the midge begins to lay eggs in
the spring. The first application should be made when small longitudinal splits are found on
young canes. A repeat application should be made 10 to 14 days later, just before flowering.

Figure 50. Cane midge larvae and feeding damage on raspberry canes.

Whiteflies (Bemesia tabaci)
Whiteflies may be a serious insect pest on raspberries grown inside protected structures.
Adult whiteflies occur in dense colonies on the leaf undersides and fly when the leaves are

41



disturbed. The adult is a tiny, white insect about 1.5 mm long (Figure 51). It has four wings that
are held parallel to the top of the body and covered with white wax. Adults lay masses of minute,
elliptical eggs on the undersides of leaves. After hatching, the whitefly larvae goes through four
development stages, the last of which is often called the pupal stage and is most identifiable by
long, waxy filaments around the margin of the body and red eyes. Development of the whitefly
from egg to adult takes as little as 18 days, if temperatures are between 27- 32°C.

/P

Figure 51. Various stages of whitefly development.

Whiteflies tend to favor succulent, actively growing plant tissue. They damage plants by
feeding on the sap, which reduces plant vigor. Although whiteflies are capable of transmitting
viruses, they have not been associated with any significant virus outbreaks in raspberries as of
yet.

Insecticides that provide good control of whiteflies include acetamiprid (Assail),
bifenthrin (Brigade, Capture), imidacloprid (Admire), thiamethoxam (Actara), esfenvalorate
(Asana), and fenpropathrin (Danitol). Also, whiteflies can be kept under control using parasitic
wasps and general predators. Their natural enemies include big eyed bugs, minute pirate bugs,
lacewing larvae, Encarsia formosa, and parasitic wasps. Minimizing dust by keeping field roads
watered also allows biological control to work more effectively. Another effective method of
whitefly control is to use yellow sticky traps scattered throughout the field to attract whiteflies.

A summary of the effectiveness of different recommended insecticides in controlling
various insect and mite pests on raspberries is shown below.

Insecticide Effectiveness in Controlling Raspberry Insects and Mites

Insecticide Insect
Common Name Trade Aphids Leafrollers | Leafhoppers | Borers | Weevils | Grubworms | Spider
Name Mites
bifenazate Acramite yes yes yes
chlorantraniliprole | Altacor, yes yes
Coragen
spinosad Success, yes
Entrust
diazinon Diazinon yes yes yes
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imidacloprid Admire yes yes yes yes

acetamiprid Assail yes yes yes yes

bifenthrin Brigade, | yes yes yes yes yes yes
Capture

thiamethoxam Actara yes yes yes

esfenvalorate Asana yes yes yes

fenpropathrin Danitol yes yes yes yes

malathion Malation | yes yes yes

carbaryl Sevin yes yes

spinetoram Delegate yes

tebufenozide Confirm yes

Diseases

The most common raspberry diseases are caused by fungi, although viruses and bacteria
may be the responsible for some diseases. Many factors influence the incidence and severity of
raspberry diseases, including cultivar, plant vigor, growth stage, environmental conditions,
cultural practices, and plant density. The use of planting material free from known pathogens,
proper field sanitation practices, the continuous monitoring of diseases, and the use of crop
protectants are very important procedures to follow in raspberry production. Proper site selection
is critical to developing a successful disease-management program. The soil must be well
drained in order to avoid serious problems with root rot. Sites with poor air circulation that tend
to accumulate damp air should be avoided. Proper pruning and thinning practices to open the
plant canopy will greatly increase the efficacy of the crop protectants (e.g. fungicides) by
allowing better spray penetration and promoting faster drying of the plant. The fungicides which
provide effective disease control are listed under the specific disease. However, the use of any of
these fungicides should be based on whether they are legally permitted in Georgia and the
destination country, if the raspberries are exported.

The principal diseases of raspberries in Georgia and methods for their control are
described below.

Phytophthora Root Rot (Phytophthora species)

Phytophthora root rot is one of the main diseases affecting raspberries. It is caused by
several different species of soil-borne fungi belonging to the genus Phytophthora. Resistant
spores of this fungus can persist in the soil for many years. The fungus requires high levels of
moisture for reproduction. Wet soil conditions or poorly drained soils favor the development of
the disease, and it most commonly occurs in low-lying areas of the planting site. Raspberry
plantings should only be established in well-drained soils. Establishing the raspberry planting on
raised beds should be done in all poorly drained areas. It is also imperative to obtain clean
transplanting stock free of Phytophthora from a certified nursery. Raspberry cultivars vary in
their susceptibility to Phytophthora root rot.

Symptoms of Phytophthora root rot are first noticed when the canes wilt and the shoot
tips die back. Leaves of infected canes turn yellow prematurely or appear scorched along the
margins and between the veins. Sometimes a reddening occurs in patches inside the chlorotic
region. Infected canes have weak lateral shoots and are stunted. Apparently healthy canes may
suddenly decline and collapse during the late spring or summer (Figure 52).
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Figure 52. Leaf yellowing and scorched margins are early symptoms of Phytophthora root rot.

Below ground symptoms vary from slight necrosis of young rootlets to extensive necrosis
that turns the crowns and main roots reddish-brown. Raspberry rows that are infected with
Phytophthora are low in vigor and have a sparse plant stand. The root system of affected canes
must be examined to diagnose Phytophthora root rot. Infected roots have a characteristic red-
brown color and lack fibrous roots, whereas healthy roots appear white and have an abundance
of fibrous roots. If the outer surface is scraped from the crown or main roots of recently wilted
plants a reddish brown color can be seen with a distinct line where infected and healthy tissues
meet. Infected tissue will eventually turn dark brown as the tissue decays.

As Phytophthora disease progresses, affected canes wilt and die. Infected plants
frequently occur in patches, which may spread along the row if conditions remain favorable for
disease development (Figure 53).

Figure 53. Phytophthora root rot spreading down a row of susceptible raspberry plants.
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Growers should monitor their fields for Phytophthora and remove all plants showing any
symptoms. Dig out the diseased plants, including roots, and dispose of them away from the
planting site. In established plantings, where more than 10 percent of the plants show visible
Phytophthora symptoms, removal of infected plants probably will not resolve the problem. In
this case of more than 10 percent field infection, continuing to maintain the planting will likely
be unprofitable.

The systemic fungicide mefenoxam (Ridomil Gold) is effective against Phytophthora rot.
It should be applied as a soil drench within the raspberry row. The Phytophthora root rot fungus
is perennial in the soil, thus fungicide applications must be repeated each year to maintain
disease control. Another effective systemic fungicide against Phytophthora is fosetyl-Al
(Aliette). It should be applied to the foliage and is absorbed by the leaves and then moved down
to the roots. It is most effective if applied later in the season (from late summer to fall), when
plants are translocating carbohydrates down to the crown and roots for storage.

Spur Blight (Didymella applanata)
Spur blight is a common fungal disease on raspberries in most parts of the world.

Symptoms on appear in late spring or early summer as chocolate-brown, dark-blue, or purplish
spots or bands on new canes and petioles. These lesions enlarge until the cane is girdled. By late
summer, canes may crack and split lengthwise, at which time the reproductive, pimple-like,
black fruiting structures of the fungus can be seen. These structures overwinter and the following
spring discharge spores into the air or may ooze to the surface of the stem during wet periods.
Symptoms on leaves appear as chocolate-brown, angular, or wedge-shaped areas on the lower
leaves (Figure 54). The effects of spur blight are reduced plant vigor, die-back of laterals, lower
fruit yields, and an increase of susceptibility of the canes to winter injury.

Figure 54. Typical symptoms of spur blight include wedge-shaped lesions on lower leaves (left)
and necrotic areas surrounding buds on the lower portion of the cane (right).

The recommended fungicides for control of spur blight include captan (Captan) , captan

plus fenhexamid (Captevate), pyraclostrobin (Cabrio), pyraclostrobin plus boscalid (Pristine),
copper hydroxide (Kocide), azoxtrobin (Abound), thiophanate-methyl (Topsin-M, Senator), and
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famoxadone plus cymoxanil (Tanos). In addition, an application of calcium polysulfide (Lime
Sulfur) at the delayed dormant stage in the early spring (1 cm green tip) will reduce the level of
inoculum of spur blight. Also, adequate cane thinning to allow for sufficient air movement
through the hedgerow will help to reduce the amount of spur blight.

Cane Blight (Leptospaeria coniothyrium)

Cane blight attacks developing raspberry canes and results in patchy brown lesions on the
cane (Figure 55). The fungus invades through wounds. Dark brown to purplish cankers form on
new canes where wounds are present. The cankers enlarge and extend down the cane or encircle
it, causing lateral shoots above the diseased area to wilt and eventually die. Black reproductive
fungal bodies develop within the brown cankered bark. In wet weather, large numbers of
microscopic spores ooze and give the bark a dark-gray, smudgy appearance. During winter,
infected canes commonly become cracked, brittle, and easily snap off. Wilting and death may
also occur on the side branches of infected floricanes, typically between blossoming and fruit
ripening. Early cane blight infections may resemble spur blight; however, cane blight usually
covers the whole stem and is not confined to the leaf node areas as with spur blight.

= = K

Figure 56. Brownish lesions of cane blight on first year raspberry cane.

Cultural practices that create an open plant canopy, improve air circulation, increase light
penetration, and speed the drying of plant surfaces after rain aid in the control of the disease.
Avoid excess nitrogen fertilization and eliminate weeds in order to maintain an environment less
susceptible to cane blight. Control of cane blight can be achieved by reducing or avoiding
mechanical damage and injury to the canes. All floricanes should be removed after harvest and
insect pests should be controlled to reduce cane injuries. Cane blight readily infects weak plants,
therefore it is important to maintain healthy vigor through a good nutritional and pest
management program.

The recommended fungicides for control of cane blight include captan (Captan) , captan
plus fenhexamid (Captevate), pyraclostrobin (Cabrio), pyraclostrobin plus boscalid (Pristine),
copper hydroxide (Kocide), azoxtrobin (Abound), and thiophanate-methyl (Topsin-M, Senator),
and famoxadone plus cymoxanil (Tanos). In addition, an application of calcium polysulfide
(Lime Sulfur) at the delayed dormant stage in the early spring (1 cm green tip) will reduce the
level of inoculum of cane blight.
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Yellow Rust (Phragmidium rubi-ideae)

Yellow rust may be a serious disease of raspberries grown in Georgia during periods of
prolonged cool, wet weather. Small pustules filled with yellow to orange powdery spores are
formed on the top and underside of infected leaves (Figure 57). Flower calyces, petioles, and
fruit at all stages of development may be attacked. On fruit, pustules develop on individual
drupelets, producing yellow masses of spores, which make the berries unattractive and
unacceptable for fresh market sales. Pruning canes to the proper density will allow for better air
circulation and will be helpful in controlling this disease. Warm, dry weather will halt the spread
of the disease. Cultivars differ in susceptibility to yellow rust.

Figure 57. Leaf rust on underside of raspberry leaf (left) and on ripe fruit (right).

The recommended fungicides for control of yellow rust include myclobutanil (Rally),
pyraclostrobin (Cabrio), pyraclostrobin plus boscalid (Pristine), propiconazole (Orbit), and
triadimefon (Bayleton). In addition, an application of calcium polysulfide (Lime Sulfur) at the
delayed dormant stage in the early spring (1 cm green tip) will reduce the level of inoculum of
yellow rust.

Anthracnose (Elsinoe veneta)

Anthracnose is a common fungal disease of raspberries. The disease infects the canes,
leaves, fruit, and stems of berry clusters. Losses result from defoliation, a general stunting and
decrease in cane vigor, and a reduction in fruit yield and quality. Infected canes are more
susceptible to winter injury and other diseases.

Anthracnose often appears on the upper leaf surface in early to mid-summer and
symptoms are irregular, yellowish-white spots about 1.5 mm in diameter. The spots gradually
enlarge and develop a reddish purple margin around a light-gray center (Figure 58). The infected
leaf tissue may drop out, producing a "shot-hole" effect. Severe leaf infection may cause
premature defoliation. Symptoms of anthracnose on young canes include the appearance of
small, roundish, slightly raised, purple lesions. These lesions enlarge and become oval-shaped.
The centers become somewhat sunken and pale-buff to ash-gray in color, with the margins
somewhat raised and purple. If the lesions are numerous, they merge and cover large portions of
the cane, giving a gray bark appearance. As cane infections progress, lesions become sunken,
cracked, and very rough. Infected canes dry out, weaken, and often die during the winter or break
off during fruiting. Fruiting stems infected with anthracnose become curled and crack. The fruit
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produced on these stems is small, hard, dry, and seedy. In rainy weather, individual berry
drupelets become rusty-brown, scabby, and shrunken.

Figure 58. Anthracnose symptoms on raspberry canes and leaves.

Fungicides that provide the best control of anthracnose include azoystrobin (Abound),
pyraclostrobin (Cabrio), captan plus fenhexamid (Captevate), cyprodinil plus fludioxonil
(Switch), famoxadone plus cymoxanil (Tanos), propiconazole (Orbit), and boscalid plus
pyraclostrobin (Pristine). Additional control treatments include late dormant applications of
calcium polysulfide (Lime Sulfur) prior to bud break in the spring. Copper hydroxide (Kocide)
also works well in suppressing anthracnose.
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Septoria Leaf Spot (Septoria rubi)

Several types of leaf spot disease are commonly found on the foliage of raspberries in
Georgia. One type of leaf spot is caused by the Septoria fungus and appears on the upper surface
of the leaf as white, gray, or tan spots (Figure 59). Sometimes the center of the spot falls out,
leaving a shot-hole appearance to the leaf. Heavily infected leaves may abscise prematurely,
increasing the canes susceptibility to winter injury. The tan, circular spots on the upper leaf
surface are commonly confused with symptoms of anthracnose.

Figure 59. Small brown spots with a white center on a Septoria-infected raspberry leaf.

Recommended fungicides for control of Septoria leaf spot include propiconazole (Orbit),
axoxystrobin (Abound), pyraclostrobin (Cabrio), captan plus fenhexamid (Captevate), boscalid
plus pyraclostrobin (Pristine), and famoxadone plus cymoxanil (Tanos). Copper hydroxide
(Kocide) also works well in suppressing leaf spot.

Sphaerulina Leaf Spot (Sphaerulina rubi)

Another common leaf spot disease of raspberries in Georgia is caused by the fungus
Sphaerulina and is frequently observed in mid-to late summer. Leaf spot symptoms include the
formation of small brown spots on the leaves (Figure 60), about 3-4 mm in diameter. Eventually
the leaf may turn yellow, brown, and then abscise. Sphaerulina leaf spot is most commonly
observed on the lower part of the cane where conditions are more favorable for disease
development due to the more humid micro-environment. Lesions also occur on the canes and
petioles and are similar to those on leaves but more elongate.
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Figure 60. Raspberry leaves severely infected with Sphaerulina leaf spot.

Young leaves are highly susceptible to this disease. Initial infections appear as dark-green
circular spots on the new leaves. As leaves get older, the spots become light tan to gray in color.
Severe infections cause leaves to fall off in late summer and early fall. This makes the canes
more susceptible to winter freezing injury. Proper cane thinning to increase air circulation within
the row is an effective method to reduce the severity of leaf spot. Since this fungus thrives under
high humidity conditions, promoting faster drying of leaves and canes after a rain can reduce the
chances of infection.

The recommended fungicides for control of Sphaerulina leaf spot are similar to the ones
which control Septoria and include propiconazole (Orbit), axoxystrobin (Abound),
pyraclostrobin (Cabrio), captan plus fenhexamid (Captevate), boscalid plus pyraclostrobin
(Pristine), and famoxadone plus cymoxanil (Tanos). Copper hydroxide (Kocide) also works well
in suppressing leaf spot.

Verticillium Wilt (Verticillium dahalie)

Verticillium wilt is caused by a common soil-borne fungus and is one of the most serious
diseases of raspberries. The pathogen infects the roots and spreads through the vascular tissue
causing the plant to become stunted and wilt. The fungus can survive in the soil for many years.
This disease reduces raspberry yields by wilting, stunting, and eventually killing the fruiting cane
or the entire plant (Figure 61). The lower leaves of Verticillium-infected plants appear to have a
dull-green color, as contrasted to the bright-green color of normal leaves. The leaves of infected
plants begin to wilt at the base of the cane and progress upward. The leaves wilt, turn yellow,
and drop in advanced stages of Verticillium. Eventually, the cane may be completely defoliated,
except for a few leaves at the top. In severe infections, it’s not uncommon to find diagnostic
bluish streaks on the canes and wilted tips.
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Figure 61. Raspberry plants infected with Verticillium wilt.

Verticillium wilt is most severe in poorly drained soils and following cold, wet springs.
The appearance of symptoms on new canes frequently coincides with water stress caused by hot
and dry weather. There are no effective fungicides available for control of this disease. Soil
sterilization with various fumigants may suppress Verticillium, but application of these materials
requires specialized equipment and is very costly. It is recommended to avoid planting
raspberries in areas previously cropped with tomatoes, potatoes, peppers, eggplant, or other
berries that may have been infected with Verticillium.

Crown Gall (Agrobacterium tumifaciens)

Crown gall is a soil-borne bacterial disease that can seriously limit raspberry production.
The bacteria survive in infested soil for many years and invade the roots and crowns of
susceptible plants through natural growth cracks, damage caused by soil insects, and man-made
wounds that occur during pruning and cultivation.

Symptoms of crown gall are characterized by spongy, rough, tumor-like swellings that
become brown, woody knots ranging from pinhead to tennis ball size (Figure 62). Galls develop
in the spring on roots and in the crown area next to the soil. Whitish galls may also appear on
fruiting canes in the late spring and summer. These cancerous-type galls later turn brown to
black. Some galls disintegrate over time, while others remain for the life of the plant, reducing
cane vigor and new shoot formation. Fruit from affected plants are often dry and seedy.
Weakened canes easily broken at the soil level. Infected canes show water stress and nutrient
deficiency symptoms, since the movement of water and nutrients throughout the plant is
disrupted.
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Figure 62. Tumor-like growths at base of raspberry plant characteristic of crown gall.

The best control measure against crown gall is prevention of wounding or mechanical
damage to the crown and root system. In addition, it is very important to establish a field using
only certified, disease-free nursery stock. Also, the planting site should not have a history of
crown gall. If a raspberry plant is found with crown gall, it should be removed immediately and
destroyed.

Powdery Mildew (Sphaerotheca macularis)

Powdery mildew is a common foliar fungal disease of raspberries. Raspberry leaves
infected with powdery mildew develop light green chlorotic spots on the upper surface, These
leaves often have white powdery mycelial growth on the lower leaf surface. Severely infected
new growth is long and spindly with dwarf leaves that curl upward (Figure 63). Powdery mildew
is favored by warm dry conditions and is most serious in dense hedgerows with poor air
circulation. It is also more common in raspberries grown in high tunnels. Removing suckers that
are infected with powdery mildew and thinning canes to the proper density will allow for better
air circulation and will be helpful in controlling this disease.
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Figure 63. Powdery mildew symptoms on new raspberry growth.

The recommended fungicides for control of powdery mildew include myclobutanil
(Rally), propiconazole (Orbit), axoystrobin (Abound), triadimefon (Bayleton), pyraclostrobin
plus boscalid (Pristine), and thiophanate-methyl (Topsin-M).

Fire Blight (Erwinia amylovora)

Fire blight can be a very serious bacterial disease of certain cultivars of raspberries in the
spring of the year. Infection begins once temperatures are above 18°C. Overwintering bacterial-
filled cankers ooze and provide the primary inoculum. The bacteria-laden ooze can be spread by
spring rains, wind, and pollinating insects onto flowers, cane tips, and developing lateral shoots.
Later infections can infect the fruit. Infections appear initially as water soaked lesions that
gradually become sunken and darken as they progress. Infected fruit turn brown and degrade, but
usually do not abscise (Figure 64). Primocane tips blacken entirely and form the characteristic
shepherd’s crook shape. New cankers can form from infected cane tips. Infections from the cane
tip can extend about 20 cm down the cane and infect auxiliary buds.

Figure 64. Fire blight symptoms on raspberry shoot tips (left), fruit (center), and canes (right).

Gray Mold (Botrytis cinerea)
Gray mold is the principal postharvest disease of raspberry fruit. Infected berries become
covered with masses of fungal spores, which gives the disease its characteristic name. It is very
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important to harvest the fruit before it becomes overripe and to avoid injury to the berry during
picking. Gray mold will develop quickly on damaged fruit and spread rapidly on overripe fruit.
If not harvested, infected berries become mummified, remain attached to the plant, and can serve
as additional sources of inoculum in the planting (Figure 65).

Figure 65. Gray mold development on raspberry fruit.

In addition to infecting the fruit, the Botrytis fungus can also attack the cane and flower
cluster (Figure 66). Botrytis infections on the cane first appear as brown lesions on new green
canes, often encompassing more than one node. The lesion becomes tan as the infected cane
matures. Cane lesions exhibit typical concentric watermark patterns from the fall through late
winter. Botrytis cane lesions may be confused with spur blight. However, lesions associated with
spur blight are much darker in color. Botrytis cane infections can be very destructive during wet
growing years and in plantings where the cane growth is lush and dense. Botrytis lesions can
girdle the cane and fruiting laterals, resulting in complete or partial death of the cane.

Figure 66. Botrytis infection on new canes (left) and developing fruit (right).
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Cultural practices that allow for good air circulation through the hedgerow will aid in the
control of Botrytis disease. Avoiding excess nitrogen fertilizer and eliminating weeds helps
maintain an environment less susceptible to gray mold. It is also important to apply the proper
pre-harvest fungicide sprays to reduce the source of inoculum. Fungicide treatment should start
at bloom and continue at approximately 7 to 10 day intervals. Also, rotate fungicides every other
spray time to reduce the likelihood of the pathogen building up resistance to a specific fungicide.
Fungicides which provide the most effective control of Botrytis cane blight and gray mold fruit
rot include azoxystrobin (Abound), cyprodinil plus fludioxonil (Switch), iprodione (Rovral),
fenhexamid (Elevate), and boscalid plus pyraclostrobin (Pristine).

The principal way to suppress the development of gray mold after harvest is to cool the
fruit to 0 to 1°C as soon as possible. In addition, the cold chain should be maintained throughout
transport and distribution to market.

Rhizopus Rot (Rhizopus stolonifer)

Rhizopus rot is a common postharvest fungal disease of raspberry fruit, although it may
develop on ripe fruit in the field. Spores are spread by wind and insects and infection occurs
through wounds on the ripe fruit. Infected fruit soften rapidly and collapse, leaking their
contents. This type of decay distinguishes Rhizopus rot from gray mold. Under humid
conditions, fluffy white mycelium form on the surface of decayed fruit. Rot that develops after
harvest causes collapse of the fruit tissue and rapid loss of juice, which drips out of the container.
A loose cottony growth of the fungus may appear over the surface of the fruit (Figure 68). The
Rhizopus fungus will not grow at temperatures below 5° C, therefore temperature management is
the simplest method of control. There are no postharvest fungicides available for use on
raspberries. However, a good pre-harvest disease management program will keep the level of
disease inoculum down, reducing the chances of the fruit developing decay. The most effective
pre-harvest fungicide to apply for Rhizopus control is cyprodinil plus fludioxonil (Switch).

Figure 68. Severe infestation of Rhizopus rot on raspberry fruit.

Mosaic Virus

Mosaic virus is one of the most common raspberry diseases worldwide. Symptoms of
raspberry mosaic vary with the cultivar, severity of virus the infection, and the time of year. Leaf
mottling, yellow blotches, cupping, and blistering of the leaves are common symptoms of mosaic
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virus (Figure 69). Also, dieback of shoot-tips and stunted canes or clusters of shoots are
commonly observed. Symptoms are most evident on new canes during the cooler weather of
spring and fall. Infected plants are often progressively more stunted each year. In addition to leaf
symptoms, the yield is reduced and the fruit are typically crumbly, dry, seedy, and lack flavor.

Figure 69. Leaf mottling and deformation are typical symptoms of raspberry mosaic virus.

The raspberry mosaic virus complex is spread almost exclusively by the large raspberry
aphid (Amophorophora agathonica). The aphid is widespread and feeds on the undersides of
leaves near the tip of the canes. The aphids become contaminated with the virus and can spread it
to healthy plants up to 500 meters away. Control of the aphid vector is key to avoiding this
disease.

The mosaic virus can also be spread by propagation of infected plants. The importance of
establishing plantings with virus-indexed nursery stock cannot be overemphasized, since the
selection of planting stock and planting site are the only actions a grower can take to prevent or
delay the introduction of most virus diseases. If mosaic virus infected plants are found, it is
important to remove them as soon as possible. Dig out the diseased plants, including roots, and
dispose of them away from the planting site. In established plantings where more than 5 percent
of the plants show visible virus symptoms, maintaining the planting will likely be unprofitable.

Leaf Curl

Leaf curl is a less common virus disease than mosaic, but it is often more destructive.
Leaf curl virus is transmitted exclusively by the small raspberry aphid (Aphis rubicola). The
yield of infected raspberries can be reduced up to 70 percent. The symptoms of leaf curl virus are
uniformly small leaves that are dark green, crinkled, and tightly curled downward and inward.
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When diseased shoots first appear, they are pale yellowish-green, but soon turn dark green,
become stiff and brittle, and usually do not branch. Each year the leaf curl-infected plant loses
more vigor and is progressively more dwarfed. Fruiting laterals are shorter and more upright than
normal ones. Berries on infected plants may ripen prematurely and are small, dry, seedy, and
crumbly (Figure 70). A good insect management program which avoids the establishment of
aphid populations in the field is critical to avoiding this virus disease.

Figure 70. Small, crumbly fruit is one of the symptoms of raspberry leaf curl virus.

A summary of the effectiveness of different recommended fungicides in controlling
various diseases on raspberries is shown below.

Fungicide Effectiveness in Controlling Raspberry Diseases

Fungicide Effectiveness in Controlling Raspberry Diseases

Fungicide Disease
Common Trade Spur Blight | Botrytis Yellow | Anthracnose | Leaf | Powdery | Phytophthora
Name Name Cane Blight | Gray Mold | Rust Spot | Mildew
boscalid + Pristine yes yes yes yes yes | yes
pyraclostrobin
Captan Captan yes yes yes
cyprodinil + Switch yes yes
fludioxonil
fenhexamid Elevate, yes yes

Teldor

ferbam Ferbam yes
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pyraclostrobin | Cabrio yes yes yes yes yes

iprodione Rovral yes

thiophanate- Topsin-M | yes yes yes yes

methyl Senator

calcium Lime yes yes yes

polysulfide Sulfur

famoxadone + | Tanos yes yes yes yes

cymoxanil

azoxystrobin | Abound yes yes yes | yes

captan + Captevate | yes yes yes

fenhexamid

mefenoxam Ridomil yes
Gold

fosetyl-Al Aliette yes

mycobutanil Rally, yes yes
Nova

triadimefon Bayleton yes yes

boscalid Endura yes

copper Kocide yes yes yes

hydroxide

propiconazole | Orbit yes yes yes | yes

Harvest Maturity Indices

The principal index of fruit maturity in raspberries is external color. Raspberry fruit
should be harvested when the fruit is completely red (Figure 71). However, the shade of red
coloration will vary slightly between cultivars. Raspberries should not be harvested prior to full
red coloration. Fruit sugar content does not increase after harvest and the flavor of immature
harvested raspberries will be bland. In addition, immature harvested raspberry fruit will not be
able to be removed cleanly from the receptacle without some drupelet tearing or damage.

Figure 71. Raspberry fruit should be completely red when harvested.
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Harvest Methods

Harvest raspberries by gently clasping the base of the fruit between the thumb, forefinger,
and middle finger, followed by carefully pulling it off the receptacle (Figure 72). Raspberry fruit
should separate cleanly from the receptacle, giving a hollow fruit with no core. Raspberries are
very delicate fruit and must never be squeezed during harvest or handling. Damage to the fruit
during harvest will result in leakage of solutes and sugars from the drupelets and rapid
development of postharvest decay.

Figure 72. Raspberry harvest involves gently pulling the fruit off its receptacle.

Harvested raspberries should be gently put in the picking container, or ideally in the final
market container (Figure 73). Avoid having to transfer the harvested berries from a field
container to the final market container. The fruit are very susceptible to injury and bruising
damage. Ideally, berry fruit should not be touched again after picking. Re-handling of individual
fruit is labor intensive and inevitably will result bruising and a diminished market life. Pickers
should be properly trained and carefully supervised to be able to select and pack the fruit in the
final market container at the time of harvest.
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Figure 73. Raspberries harvested directly in their final market containers.

Pickers should be supplied with a carrier or field tray containing the final retail market
containers to hold the fruit. The retail market containers usually range between 125-500 grams in
weight. There should be separate punnets or trays in the field container for grading the fruit into
high quality and low quality fruit. No diseased or damaged fruit should be left in the field or
thrown onto the ground. This will only serve as a source of inoculum for continued spread of the
disease onto maturing healthy fruit. When the trays and field container are filled, they should be
taken promptly to a field packing shelter where they are re-examined and packed for final
marketing. The shelter provides shade for the harvested berries until they can be taken to cold
storage, or directly to market. Pickers should be supplied with some device for holding the
picking containers at a convenient height so that both hands are free for picking raspberries.
Light portable stands may also be used, on which the field containers can be placed as the worker
moves down the row. Approximately twenty good pickers per hectare will be needed for harvest
during the peak production period to keep up with the ripening fruit.

Raspberry fruit should be picked during the coolest part of the day, typically in the
morning. Avoid picking fruit with a pulp temperature over 27° C, which is very susceptible to
pressure bruising. Also, a higher fruit temperature will require more energy and cooling capacity
to remove the field heat during the postharvest process. Raspberries should not be harvested
when the fruit is wet. This will result in a greater incidence of mold development. Harvest
frequency should be daily. Experienced pickers generally harvest 4-5 kg per hour, while less
effective workers may harvest as few as 2.5-3 kg per hour, and the best workers harvest more
than 6 kg of fruit per hour.

Postharvest Care

Raspberries are highly perishable and have a postharvest/market life of only 4 to 7 days.

The fruit must be cooled as soon as possible after harvest to a pulp temperature of 0 to 1°C.
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