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do®mbyso (Fragaria ananassa ) Logomhmzgmmdo BomImgdym bomb dmGob ghm-gHmo 3mhgboyMo
g39mobg d306M00moMmgdnmo 3PmhMmos. Bodo®Om3zgammL booEego O dgMm3modonhyMo 300HMOgd0
bgmmboygbgem doGmmdgolb gdbolb do®mby3zol dmboyzobo. dglodemgdgmos dotmbyzol dmyzobo momddol
dogmo Bemol gobdogemmosdn dgbodedobo $0d900l, Lbgowobbgd Mggombol o goblbgogqgdymo ¢hodol
LOMOYM9o0L 3MBV0bOENOL 30HMO]gddn. ghdgmagooob 3gMompdo dombyzol dmyzobol dgMHom-
dobm3goL bogoMmo (Hggbmmmgngdobo o dmLOgmol omgdol 893098 odyado39d0L hagdbozol dydogo
30933md9Lgoo, 0dolmob gMhmo, vbogmo o gondFmogLbgdyemo $0d9d0L 3odgbgodo. dodmbyzol LoMgom-
0do30m d0B0M0 demogh 39Gmb3gdhoymos MmgmME 9394bol dogbom, obg, dob goMmzmgdl goMgm 0d
3606 3mgdmgdobmanl, g30bog dgndemos ndGYbzgmymb domommo botobbol dotmbyzol bihodomyMow do-
Bmegoe.

00 gBod3z3ma3z0L dodobos FoMmbyz0L BoMImgds-dmygzobol Hggbmenmagool dgbobgd LymymBomo 0b-
gm®3oEoolb Jobmgds onbigMabgdymo 3ochgdolmagol.

2030mol dgmhggo

dotbyzol g3obodgbgdmoe vagomob dgtmAgzobol bododmms Modwgbodg doGMomoo GodhmGmob gom-
300m0LB0bgds. gbgboo: booogol (3o s bogmgogthgds, pH-0b EMby, M9bozo, Jotmobgob ©opse,
dd0b Lobommyg, Byl byemdobobzEMAMBY O FME3g3PM vEa0MOL Jobodg oMgnmo 3nmHhyMgdo.
do®by30L gobodgbgdmoc nbgo dgotmhgl 3doobo vgnmmo. doMByso o& Pbo onkmgol bgygdol Moggdol
3obB3M03 ob F9bmdgd0L AtMomdn. 65339089 Pbo oyml Lomobom vgMoEnd. dodobdgbmbomon oM
0G0l domby3z0L godgbgos Aog30Mmbom Howmdgdnsb bo3z39mBdg, Momo o6 Rogql booogdo 3030 3vgho
o 3oMby30 yob3zoLgeb o6 oboobgl.

960 dmgEmHomm Booogl, buoE 39603y dommyy®mhdgbobgddmms mEobol FyembyMgdo (3mdopmo,
3oMmhmgomo, Bobozo, doEMogobo) ob doMbyzn ogm godqgbgdymo. gb booogn dgodemgdo 39033030090
39M(H0E30MmoYMo $36mdoL oo30900L 3odmadbzgy mMmaoboddl, GmIgmmbog dgndmos booogdo dGe-
300m0 Bemol gobdogzemmdodo oMLgdMBL o GmTmol dododmom Fo®mbyzn domoob dgmdbmdoodmyge.
obgm vz0mgddg doMmbyzol 30896900L0L domoob 3b03369emM30b00 booogol ggydogoEns. dbggg oM
otob Mg3m39bgdyemo dombyzol godgbgds obgm danmqodo, MHmImgdol dobodg LodmzMow Fo-
dmoygbgdmeo. 300000000, dLgmo booogn, Gmgmdiz Bgbo, 3903036 OO MOMEIbMO0m MMOgOL,
MHm3gdoE 0339090000 JoMbyz0L BgLzgd0m. 0dobmob, sy Lodmamgdo godmygbgdym vwaomgddy
bdotmo IMo30mBemoobo LotMg3zgmgdnd gogdmEgmgdymo. dbgm vEa0Mm9ddg doMmbyzol godgbgds ybo
30000000mb 3060393 1 Bewom, WGMH3gd0L 3mIeoEngdol dgbodEotMmgdmow o dMogombemnsbo botg-
39mgd0b 3mbhOmMolL dobombgzoco.

6ooogolb dgdmbadgoy

domby30L gobodgbgdgemo 633900b booogol vboemodo Yo RotoMmgl oMzg30dY 0o bbom oM.
9600 390mB3gl pH-0bL EMbY, MGZObYMo bogm0ghgdgdol d93(339emmdY, FoM0mMOObmMdL, FO3MM O
30360 myemgdgbhgdol 399i339cmmdo o bgdohmegdol 3m3PmoEngdol oGmLydmds. obogmodolmgol boo-
©o3b 09090 0b3zMmol Lbgoobbgd vgnmoEOb 30d9bgdodwg 1 Bemol gobdogmmdodo (bydomo 1).
600Ogmob V393806090 mo 3O MdmMgdgdol godm-
LBMmGgdy gmzgmmaol v30mos FoMmbyzol oMgao-
dog, 300069 — 39893. ©®93mM390090PM0d BooOgoL
Ly 3oy 5 60dydob omgdo 1 39dhoMo QOO MMINEL.
Boogogol bodydo ybo sommm boowogol Bgo 15 LA
09b0ob, Mmdgmog dmogogb dodmbyzol gqgbzmo dm-
bob, oobemmgdom, 90%-b.

BoogYgol vbogmnda, Mmgm®E Bgbo, hoMgds 3ghdm
modmGOOHMG0gdLy ©b 0bbonyhgddo. LobyH3gmoo,

; o o939, boogogol pH-ob, doMogmol d3333390mmO0L o
ogob bodydob 3963399000 3069GomyMo gemgdgbhgdol LodmaBo do6-
1h030 939GOOhMol 89dgbo.

B

- b e gl
LbyGomo 1. 0bbh®Ydgbho bo
dbomgods.




60ogogolb pH ©Mmby

Booogol pH-ob doR39bgdgemo o 3bnd3bgemmodal obgbl doMmByszolb Lozzgdo gemgdgbhgoom dm-
do®oggdoly o bodmmoghgdg. dombyzol gbzmo Bmbolmzol pH-ob Mm3GHodomydo dohz9b90gemoo
6.5+0.5. pH-0b 93 3M3Mgo0bzeb 360d369emm3gboe 3obLb3oggdnmo PMbg yobhymgomoE dobobgds
d3gboMmol Lodemog®mgbg. booogolb Mm3¢Hndomy®mo pH E®BoL 3oMmmdgodo dg0ddbgdo olgmo goMgdm,
MHmdgmmdog JombyzoL i3gbizgdo 39dmmgdgb gemgdnbhgdol Lomobom dgmgzolgdol (byMomo 2). dokm-
Bg30L g3glzmo Lobhgdol 75%-8g Tgho Boogogol Bge 15 Ld-ob ggbodos.

very vary
medium | slighlly shghtly | medum
strongly acid acid acid sightly | sightly aikaline | alkakk strongly alkaline
| acd | alkalne T

copper ¢

40 45 50 &5 6.0 6.5 7.0 75 8.0 8.5 8.0 9.5 100

LyGomo 2. boowogol pH-0b gogemgbs 133900 b03M0gGMHdd0L bgemdoLob3EMIMBOBY.
390006790000 GQoHMM bddgdo dmMB0dbo3L bgemdoLobzmAmMdoL YJBMHM Jomom Embgl.

0y boogogol 8o 15 LI i3gbodo pH Johggbgdgemo 6.0-89 bozmgdo ob 7.0-89 Jomomoo, dglododologo,
Logotmo Bamomdotzzemmagobo 300g30b ob gmzgoMmeol odoahgdso boowogol pH-ob dohgzgbgdmal dg-
LoE3MaMO. booogolb pH-0b EMboL 3mGmgdhomgds Lo33900 Bogmogdgdgdol Jommzol ghm-ghmo
g39modg 903994hu®o dgmmos doMmbyzol botagozgdol bogmangMmgdol goloydimoglgdmo. boowogol
pH-0b E®bob 3mMgdhotMmgdd Yo RodomEgl Fombyzob oMazgzedy. dodmbysol oMmazol 9dwgg boo-
ognb pH-0b mbob d933emo dogmoob Mmymoe.

Boogogol pH-0bL 3oA396900m0L 3odmdzo nmemo dgndemgdd dmMponymo pH-ob bodmdo bgembobymmo,
MHmTgmmbog 0g43L L3gEoomYMo gmgdhmEo ByomovEol 0mbgdol 3mbEgbh®moEnol gobodmadow. boo-
©o30L pH-0b godmadz0dg pH-0b Lodmdo bgmbObym LomoboEmE PbES EOIOMNOMEIL. Bd3mMgdoE
Byby 99009390L F030090m BYHJO0000 06030HMEOJO0Mm O MO 3TPLOL Jomomeom dgdmbagdobol, my-
930 booogol pH-ob oboggbo dglodemgogemos o3 Jgomgdol godmygbgodos.

booogol pH-ob Eobowagboe HoMgds 393ggo 3OmM39-
©y®o: 1 Boemo booogn 9Mmg3o 1 Bogm godmbom/gombo-
8907 Bygomb, GMmIgmbog od3b pH-0b bgohGomyto mbg—
7. Booogol o Bymol boMagzo b 390b3mMal, oob-
mmgdom, 1 Byomob gobdogmmmdodn, 390093 30 O0ZOL
obomggdo pH gmadhGmeolb botgszdo dmmogzLgdody
0Mobo3mgd 30 Bymob gobdogzemmododo (byMomo 3). Lodmd
0bLbH®YTgbhBg onbBgtgdo booogol pH-ob dohg9b909emo.

byGomo 3. boowogol pH-0b Lodmado
6ooogol pH-ob g3 3o®HIHIDO 930600(0.

Boogogol pH-ob 3oRggbgdgemo dgodemgdy, gondotmb 3060l
odo(hgd0m o6 3933060l gemgdgbiomymo gmgodmeol ododhgdom. gb obodohgdo boowogdo Pbo
3930009L 306HBy30L oMa30dg by oty ModEgbodg M30m dEMY. booogol pH-0b dgboEzmgmo
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30600L 06 3mgoMmEol LogoMmm MoMEYbmds goubolodmahgds 0dom, my MHodEybo B3Momow oMol obobo
og3dnomo (GoMmE3emol dmdo) o Booogol dPXgdmmdnm. BoME3emgdol oo Gompgbmods (60-
100) 300b03bgdL B63GmomoE oy 30MLo ob gmgoMedy, Mmdgmoy YB®m LbMogo dg3e Mgo-
d30080 booogol pH-0bL dgboEzmgmoE. BooELgnL dYRIOYMMOS 30mombgdol 33emol ybotol (CEC)
o 9®LYdYEMo MGOZEbYMo bogmngMgdgdol dmEyemdnl g3ybdinvd. dogmocmo CEC-ob 06/ mMmaoabyemo
003009690900L Fomomo 8993339 Md0L BooELgL BYBIOYMMOL YRMM TJomoos; dbgm boowoggddy
bogoMmo O™ ©E0Eo HOMEIbmoom 30600L vb gmgotMol odohgds pH-ob 03039 Embom (33¢moemg-
dobomgob.

hah™30b booogdo (pH>7) B3Mmomdomzemmsobo gmagodMo Pbeo dggMmoml boowogol Bgs 15 LA
396000 oMa30d00g Ly doMg Hodwybndg Mm30m dMg, pH-0bL oR39b9d¢mol M3Hhndomy® dema®odg
J9bod30MmgdmE. booEOzoL 330m0mgdd POMa30ag 093MOW YJRM® oMY, 300Mg oMz30L 899093
Boogogol pH-ob EMboL JMmEogn3o300. Booogol dgodn®mdg JoMmEzmmaobo gmgodmol odohgdom
d9030M 900 dbmmme 890 Modwgbodg B3-ob pH-0L EMbY. MYIEL, POHMMS gobdvgmmmosdn, MObs-
mobmdom 99830Mgdo pH-0b Mbg booogol w&To 3gbgddog.

9393m0m dmyz0boem 3bogmdo boRggbgdns B3Momdom3zemm30bo gmgoMmwol bogn®mm Gompgbmds pH-
ol 6.5-3cg dgLodnmgdemoE Lbgoalbzo bHGmYIHaMob boowogdo.

303mMEo0 (hmbs 39dho®dg) o6 (33/10 33.9)

Boogogal Haduhy®o pH8.5-6.5 pH7.5-6.5
d30d0 2.9 2.2
43086060 2.3 1.8
®obbotmo 2.0 1.4
modm3060 mobbomo 1.6 1.1
ddodg mobbomo 1.2 0.7

9em93906hoGmYmo gmagodmob goMwo, 3060l 3503006md0L FobodMmgmam dgodemmgds M 3060l bymaohol
309mygb909(3. gL FobOS gemgdgbhoMmym gmaoMmsb dgwoMmgdom yitm LEGMoga dgeol Mgodiznsdo,
Mmammg Bgbo, odothgdnEob 3-4 3306m080. pH-0b 0.5 ghmgymom dgbodgntmgdmo bogoMms 36 3a-
ol odohgos 100 3300Mmobhyem dgh®dy. oM dgodemgds 100 330Mohym dgh®dg 40 33-89 dgho M30-
Bob bLyemgothol odotgde.

mLbgm®dzo30L B390m3z000 LoMbyo30 LobHgdol 39d39Mmo0m OTo(HgdY, 01939, bgeml HBymMIL boowogol
pH-0l ®bol mobomobmdom dgdi0Mmgdol. gemgdgbhodnmo gmaodmol dghobolmob dgoetgdom,
000ognL 33703000md0L gobMob gb dgommo ygdm LEMOYO O gH®339MHM30060d. YMLGMEMIz030,
01939, 93060390L booELgl Gmbgm®mom (P). obodoghgdgmo Emds o GmLbgm™MAso30L odoadhgdol
LobdoMyg EoIM3000909m00 bymol Bgo®mmBdg, Byemolb bozody, Jm&mByY30L OHMLL O 0b3ggdhmMob Lo-
bgmdody. 0oL godo, bbgowolbgs bnowogl gmbgm®maAzozol gobbbzoggdymo bogoMmgds od3b, pH-ob
mbob, 0039MHOMbotOL o FJoMHOMbotol 8993339 md0l dobgz0m.

3303006 boogogdn, Lowog pH-0L ™Mby 6.0-8g bozmmgdod, JoMmbyzol m3¢hndoyda dMwolmanl vyEo-
™g09em0o g3gbzmo Lobhgdodo boowogol pH-0b 6.5+0.5-3cg godMeeo. gl bMYmMEgdd B3MomMOE V-
dymo 3otmgzob (CaCO3), pmemmdohoobo 3oMmdzol [CaMg (CO3) 2] ob dopMohoMmgdymo 3otMol
(CaOH2) odohqd0m othagzedeg, bym gmao, Modwgbody mzom dMg, MHomd dmglbmmb booogol
pH-0b ®boL dgiEgemo. EoLOTo(Hgdgmo 30Md30L MOMEAbmos OIM300090m0d boowogol pH-Bg,
9mmagdhmgodhodmmdo - CEC-8g o mMgobymo bogmogthgdgdol 3Mm3gbhnem d93339cmmdody. odogmo
CEC-0b 3dmbg booogol pH ygthm LEGMogow goodtmegds domommo CEC 3dmbg boowogmeb dgwotmgdoom.



4390mm dmy3060em 3bGomdo BotmImggbomos B3momdomE3mmaobo 30mhd30L bognhm MHompgbmods
bbgogobbgo LHMyIhacob boowogdo pH-ob doRzgbgdemol pH 6.5-3g gobodMgmor.

30609d30 (Hmbo 3ggdho®mBg) 6 (3omma®modo 10 330Mohymm dgh™dg)

Booogol hagdLhymo pH 4.5-0006 6.5-0¢09 pH 5.5-¢00b to 6.5-3c9
g3080 2.8 1.5
43036060 5.3 3.3
®obbomo 7.5 4.3
modm3060 mobbomo 8.7 5.0
ddodg mobbomo 10.5 5.7

3060 30603000 Y6 3oghomb boowogdo GmBmEoymo 3nmhosdhmMmom, boyzgmabms, Ly dzody,
15 10 Loe®Agdy. Jombyzol Loy3zgmglm BMEOL PdGYLb3gmMLogmOE Logommo Jmgm bo339mbdy 306Mob
odo(hgoo (bydomo 4).

dombyzn nbo ooMaol 30Mgo Mgbozol ddm-
09, bogmxngh o MMaLbymmo gemgdgbhgdol do-
momo d99339mmdol (2-4%) dgmbg booogdo.
Byemab obmgho JoMmByzolb 3obodgbgdgemo bo339-
0oL dg®mAg30Lbol dogmoob 3603309mm30b0 ggog-
HMGMoo, 300000000 FoMmby30L Wqbzmo Lobhgdo
d90dmg0o Modgbndg Lobolb bmzmgobo M3mool
0039009000 OB00bEAL. dGOLOLYMZgmoS (37-
0 Mgbo3olb dgJmby dgnmbgzo ol ddmbyg bo-
3390900.

Lp®omo 4. 306000 booogdo Eodophgdo 39Mg303tg o 0LdMOL JomByzol 3obadgbgdmaw bo33908)
3o6By30b oca3o8wY. Bymob obmgholb d90mbagool dodmhoszo dgmm-
0. godogbymob olobyobdo, MmgLog boowo-
30 Bgemomos 3oFgmhgoymo, 3ogMmed oM oMol goygobymmon, oloMmgzo3 oMmmmddg nbs sdmommae Hod-
096039 m&HIm, 75 13 Low®dob s 15 13 Logobol. sdmEgdYm baMgemdo Yoo Roobbob, esbenmgdom,
20 mohmo Bgogmo o ghmo Loomolb dgdwgg 390mbdgl. my bamgmol do®do Byogmo o6 goobmao,
B0oogn, LgoMoYEME, dGMLLY3ToM0bYE 0bMohgdd o Aghobadghow hgboobos JoMmbyz0l M3hodommyto
HomEgbmdnm dmboyzobog.

dotmby30 nboo onMmagol LBMM vb MEbL3 POJobgdYM bo33gmby. dogmosb 3b0d3bgemm30b0d botgozgdol
30M3q0m 309Gm0b Lomobom JMmdMHomdy. JogMmol FMdOmOMOL d330MJOL Hgboobmdol dEgbotggdols gokm-
d90m o byemb demob BmmEgdob o390 00L ZobgomaMmgdobmol bgmbogthgmo 3o mogdol d9dabob.
030l goMmo, 3ogGmab dmdmHomods 03300 g0L godogbymdyg 9;39606M9g900L dmynbzol Lugmmbal. MmEgbog
3396069900 EoMaYmM0o 3900Mgd0m Jomom, ogobgdymm bo339mBdg, 3030 3ogMo dogdomgds J3930m,
00339m0L y39em0dg odam dgbodmm BgMhoemdo. 0dob godm, GMAI (3030 30960 V3RO Yy39emodY
o0Om Bgdhomdo, 309Gmob LomoboEm IMdMOMO0L 3oMmmdg0do bo3mgd LugoMmoypms g300bo gode-
bymob yobzgdom botgozgdol odoobgdy. dgmdg dbMmog, bogoMmms dotmbyzol oE3s dmmogho JoMab-
300, Mmdgmoi 0930MgdL 339boMmgmo LodmogMal.

01939, 3oLOM3OMOLBNbYdgE0d botze3900l gobemoggdol gdudmBogns. dombyzobmszol, Lodmgopm,
1936Om bgemboygMHgemod oEymo AMommgmol g3gthemdgdo §39ybob 8gotmgdom ghoem dbothgqddo. do-
o Jodmommdo dgodemgde LEdbMgmo BIOHEMOJdI0L odmygbgds, MY Bodmomado ol gobdvzmmosdn
d39boMngdol (Hgd3gMmohyMmo dg0dmmgdd Fomomo ogmb. 00630GM-m909M3emol 3gMomedo oMo ghmo
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®d0emo Mol godm dgodemgdo 3300hH900L 3ol bhodymomgds, 393wz 30 odhoy® 303 3gMomdo
33060900 390demgdd od0obal Imyobzom, my doMmby30 LEMODOEPME OGO EONYOM.. dgmmyg dbMog, Lo-
3936 9mmb 3900009000 MO0 30MHMB900 o LddbMHgmo BghEmdgdo dgodmgds bygemboyMgemo oyml
dotbyzol 3obodgbgdmo Bodmémal 3gMomedon, dgLododobo dgmmegdol 3odmygbgdoms o Lomsbom

3900 h0300900L EOMg300.

dotmbyzo dogmoob dgtmdbmdnotmgo booogdo doMoemol
390(3390mm008g9 o o6 Pbo ooMgol Boowogdo, Lo-
o3 doMoemol d9d339cmmods 1.5 /3-8y dogmomoo.
obgm bo339mg0dg, Lowoy ogtmgomos doMogol
000 dmEymmds, Gmgmtg 6qbo, Bgodo®o ogge-
MHymos dodmomob mbgmo mgmdmo ggbhdom (byHomo
5). obgom booogdo BoMmbyz0l otggs ot dMol Mgam-

d9b9g0ymo.

30M0m0ob booogdo oMagym doMmbyzl ogbygdd gm- 12 ey o m
ool 300099006 Jenm®mBo, 39639Mbgdymn BGPS o by®omo 5. 80’)0)3006)(-\') Ja®do Booogol
0963900L dmbdmds (byGMomo 6). doMomols Fomommo 3m- 8900030689 30900mgdL $o6Hd FoHaem0obmdBY.
B39bh®OE0d gggbgmo Lobgdodo dsxi3gkbgdl Bymmal o

Lv33900 b03M0gMgdadoL g6m3ol. BMMgddg LoddhmTgdol godmgemgbodyg dgodemgds dgLyLbhgl Ii39-
BoMmob LodemogMg o ELRJLOMEIL FMLOZENSbMBOL EOBO3VMZ0. booogdo doMamol omomds 3mb-
396¢h®o3003 otbyz0l 36oMAMgdmgdl dgndemgds 360d369emm3z060 g3mbmadngndmo dotmogmo dooygbmb.

LpGomo 6. Mmool 30009900L bg3MmBo FoGmomom JmBod3mmol hodoy®o Loddhmadoo.

6ooogol dmaddogodo

306by30L oboMmgogom 39GmAgYMo boowogo Lumobomu Pbws dmaddoEal otg308wYg oo bbom
0M7. 9L JmoEo3L Jobol odydogzgdol, dmbgbol o goxbz09Mgdsl. Pbo dozommm ghmgzodmmzobo
30Mgo 3003b309M901m0 booogn, MmMmIgmLoE o6 996900 Jatdo o o6 0gbgds o 393bngmoa. oh39-
360L 3odmLbmMmgds d90dmmgdo m®mds dmbgbom (30-ob 35 LA Low®M3gdg). oo vdoby, godmoygbgdo
36030mdmmm30b0 g3gbol goboxbzogtmgdgmo smdyMzommos (,AoBgmmgdo”, ,,M039M900"), HmAgmog
Booogdo 50-c00b 60 13-dg Lo®Bgdg Aogol, PBGYB3gMYMAL booogol vgMmoENl, dugbzngtgdol
0 OOMOM393L booogdo oMLY godogMmgoym 3336003 139bgdl — MmO HAHo0bgdl (byMomo 7). boo-
0300 LOMObdEM dMTBSEYdS domnob 360336gmmm3obos FoMmbyz0l gbamo Lobgdol 3oMmazowE gobzon-
®oM9d0Lbm3zob.



LbyGomo 7. gobogbz096m9d9em0 vmEnMm30emmds godmoygbgdo boowogol 99MoE0olmaol o mGHIH0b0L EoLddmmgma.

®63363mo0 603:m0g6 90900

do®by3oL 3390606m0L doLM30L dogmoob Lobotggdmmes JoMgoE 3MA3MLHNMgdmmo mMgobymmo bo-
LygdoL 06/ 3bmzgmgdl bozgmobl (g3M0bzgemol, dbbgomagbo GJmbobo dotMyhysol, 3bgtMol) bomo-
bom botgz0L odohgdo gowoMazedeg. mMgobymo bozmngMmgds o Bo3gmo byl nbymol booogol
Hhagdbohmob goyndEmdgLgdol, Bymob dgmbggel o Hgboobmodol ghmgzommabo gobobommgdol gygbgmo
Lobhgdodo, ogo, oLY3g, Lo333d0 Bo3zMNg®gdgdal bgemo godmymaol ByoMmEzod. MGMZEbym Lobydog
dgodamaos godmoygbmm Ao, Gmdgmmdoi dgMgymos gbmggmms bo3gemo, 3630069 939006 gymmdY
(bYEVbY®Y, §3030, LEdgAMEEgMIM bmMIdMO) b 3MA3MULHO (bLyMoma 8).

byGomo 8. 3oMmBy30L oMg3zo8c0g M0gdo ob 393omeadym 339¢m30 Yoo JMoygosMmmL PN MOMEIBMONM MMZObYMO

Lobydo.

mMgobyemo bobydo/bozgmo ybs dggMomlb EotMagzedwg Mogdo ob dgdommgdyem 330emdn d9dcgan
3OM3mMEoom: 15-006 30 Hmbodyg 39dho®dy. bozgmo gobmyogdmgdol Lobhgdolb db0d36gcmm30bo
Bobomoos. LogoMmoym, Bvggzghogom bdmbol gobdogmmmodsdn ghm 3gdhoMmdg dotyhysob bozgmmab
25 (hmbob dgthobom gudmoygmazo 50 33-89 dgtho odmpo N.

Booogol dozmmmmgoboddgdom mMmaobymo bogmogMgdgdol m3hndomydow obodemgmoa bogotm
096900 98mhob adohgds, my dg¢hobommo mMmgobymo bogmogtmgdy 3oMmzmbobo 33gbotg ot dGab. o-
3ol bgemdgLobymoo 3bmggmol 6o39mmmob dgtmgyemo Romol ymggem dghdymm Hmbodg nbo ©og-
dohmb, odbemmgdom, 6 33 vdmho (N), 9Mo3oMm3mLOb MmMgobyem bogmogMmgdol ob bogMonlL 30 - 12
33 N. Jomaob bozgemo gdothgde dgdmegmdodyg 980930 3Mm3mMEoom: 5-10 Bhmbo ygmagem 3gdhoddy.
LoY39mgbm 98mbzg3080, MMZSbYeo Lobydo PbEY OgdohmL EOM3393Y, Bgo 10-15 LA bLow®madgdy.
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dotmbyzol dmyzobo dgbodemgdgmos MHmam®is LbmE booogdg, 0Ly, dgdommgdnem 33¢m908g. dgmmeol
0®MAg30 odM300090m00 Bbgoobbgd godhm®mdy, dom dm®mol, boowogol Lobgmdodyg, obMghol Lob-
h930bo o BooLgoL Eobodydogzgdgmo hggdbozolb bgmmdobobzpmadmdody. Lubgthgggodo dombysl, do®mo-
00O, 030396 LEME BooLgd].

49000 mgdmo d08m-33mgdal — 09009000 dmABogOO

do®by30L 30dg0900L Mm3Hodomydmo Jogmdoo dgdomemgdym dodm 33¢mg0dg godgbgdo. MHmamby bg-
bo, JoMmbysl ®go39b, oobemmygdom, 20 LobhodghMolb Lodomemol dgdomemgdyem 33emgddg. gb Lodg-
3mgmmb Mggombobmgol dodmbyzol Lobotmamgdgmo MHogqool dmbymool Mhg3magbrgdyemo dgmmos.
Jd900mmgoymo 33¢m900L godmygbgde bgmb ybymdl sMgyemo Jmbogomol omgdol, boowogol oMz
M9bo3L, 3696H90mMOb O EOO3909090mMdb dMdMOL (S Pbzo MLzl dMgdL. mydEd, 3ghobadgho
ddodg 0b mobm30ob booogdy oMMy 0Ly ©30mM00 30Ma0 33¢mol JmBymodw, 306000006 dligm booogdo
0mmoE BoMmdmdgdbgdo 0gmHgodn vb godogtmgdymo 3madhgoo.

Boogognl dgbododobo Jmadbowgds domdg 3603369mm30b0s OLOMZ30 39dommgdymo dodm 330mob
LOMObOEME ABAMLOYSITNdgOIMOE. OLBMZO30 33¢mgd0L M0ggdol gm®mInMmgdobmgzol, Gmgmm Babo,
300m0ygbgdo HMHOE0IMO 3PWH039HMMId0 o ,,0900900b" BoMHIMAJIbgemo Fobgdobo-noMmomgdo. dg-
30mmgdynm 00dm 33emgdo dMABOEIOYMN, 306FoE T390 0 booEgn 0EIOIMYMos Jothbyzol
3oobotmgozow (by®omo 9). h9gdbozol 303bmgdgem 3m330b090L 0g3m L3gEoommYMo Fobdobgdo obgmo
h030L 33¢mgd0l m®Indmgdolmazol. Jombyzol 33cmol bhobpoMbyemo dmdgdoo 80 LA Logobol 330¢mo
LOgyYd39MMMOb, MmAgemoE 75 LA Logoboboo Bgcd bobodo s 25 1A Lodomeob. dgws bobogmo 3oMzo
0dmdyGOEHmoo 306030 MgbognMmgdobmaol. dobdogmo 33cmgdal 39bhM9dL dmMoab 1.5 dghos. 33¢mgdol
990073900 P60d 0gmb MmOboddMma, Momd bgemo 3996ygmb dm&mbyz0L ol ghmazothmazbgdsl. ylibm-
®3oLbmGO™M 33tmgdol dgggaom d39botmggdl goblbgogzgdymo bodmogthg 9dbgdom.

Lp®omo 9. OmAHM3oHhMM0/330m0b BoMHdmddbgmo 3994ob0ddom smdyM3nmo dobdobs, GmIgmoE ghmEMmMYMO©
003b3096g0b 339U o dbEgbL dob YWGIoGmgdL.

6ooogolb dxmAnmgdo

3900mmgdymo 33cmol dmaddogdol 399093 LodoMmo Tolo OGLM3d 3MM0gmOmabol booogol
dymBom o6 Rogmom (byMomo 10). do30 3memogmomgbol o Ademol, bodgol TymAL sGogMmmo y3o-
Mothgbmods dgd3L. booogol Iymho sxgdmbgdl obatgogo 33emolb dogbom LoMgzgmmgdol dégol. dy-
Ao opdFmogLigdl booogol (Hgboobmdol 3mbhGmel, v330Mgdl 33¢m0ob Habol Eo3oMz3oL o
186010b39mygmxl H9000bmdoL 9hmMg30mHM30900L gondimdgbgdol B3gommagobo Lodmbyogo Lobhgdol go-
dmygbgoolol. booogol dymBo, obg3g, ©3306MgdL booEogol (39360l s dmmoghmo 63039000 godm-
63990 9GO MB0sL. ab obg39 Jabob doGm0gML bogmgbe s Booogl dmMmol, v330Mgdl boygmaol em3mdsl
o 98GYb3gmymaal boygmazol Bygmo dgbobgol (byMomo 10). Jotmbyzol dmyz0obobol vyE30Mdgmad
Boogogol dpemARol Mmdgmodg Lobgmdol godmygbgode.



Lp®omo 10. ymho 03o3L Bo®mBY3L BooEOgMmab 3mbhHogdhHolaodb o bogmaol — Jgbodemm m3mdaligob.

dotmbyzol dmboyzoboe godmboygbgdgmo dmmogmomgbol dymbol go®mob boldg ybos oymb 1-1.5
doemo (0.025-0.038 33d), Aogmob ob bodgol dpemAob bobdg 30, osbemmgdom, 2,5 13-L ybeo dgoag-
bogl. do30 3memogmomgbol dyemhRol godmygbgdol 9dmbagzodo 360d3090mm30b00 oMol booogdy
d3000mOmE oxqbo. gb bgmb nbymdL LomOmML 9xrgdhu® gowoEgdol, MoE bgmb dgybymdl JombByzol
30Mmgo 3ol 39oMmgdom ghomo 139900L gobdogmmdsdo.

639mm3000 0m0goEnol doemgdo 9bymdo boowogol 33¢mol 8gdmob, 3memogmoemgbol dyemhol oMol
039000009, dogMod, vbg3g, dgndemgdo Aogmob, d80L Fyemhol mogdg dmgbymb (byGomo 11).

LbyGomo 11. 330 dmemogmoemgbol dnemhob o 63gmm30bo bLu®mbysgzo doemgdol
dmbymodo 330tmao.

3mm0gmomgbol 3ymAol oMol Jmbobymodow domosb 3603369mmaobos dobo d3oMmmE adogtgdd
o 300099006 30630 Rogygems 306odo, 0bg, GMI 330emL oM JmbomEgl (LyGomo 12). dogmoob 36033-
Bgemm3z0b0v, 01939, 300099080 3MMOgMgbol oMol bd3docmobo dmEye®dNL Bogemas, Momo MMM
300303mm0o0do o0& dmgdzol. 3060dyad 15 LA 3memogmomgbol oMo Pbs Rdogmsl 330mob Mmommgym
dboMmgL. 9mbodbymBg bozmgd Embgdg ggotmol Rogyemay, 91939, dobo dgnmdg dgbomAybgds, Hoymos.
008m 33mo0b Lo3FoMmobOE EOLOGIMOE s 30009900Lm30L Ld3doMmobo 3meogmnmgbol IymAob oMol
bogobg godmomgmmgds 39dgan dmbo3gdgdol dgyodgdom: 33¢mal bogobg, 33¢mol bodomeng X2, o 15
Ld x2 — Bogyemyemo 3memogmoegbols Logoby.

3mobdogoolb godgbgodo

©oM330L OO

bogdommzgmmmdo dotmbyzol oMmzzoL MM Eodm-
3000909m00 M9a0mbdg. Lodgahmgemmdo Jotmbyszo
9060 gowoodmgol Laghgdddmol dyo MopEbzgdoob
mdhmdodmol obobyolodpyg, dowo Jommembs o
3600 d5z0mgddo 30 — 3oBogbymoal obobyolido
(3o (oL dmEMELL v3Mmomol 3o Mobzgdodwy).
dgbododobo, dgbodemgdgmo 0gdbgdo  LodggMg- &
mmdo 3oMzgmo 330Mmg dmbogmolb omgdd ©g390- LyGomo 12. 806580 LozBo®obo Rogerymo o

060l m30006, Mol 39909393, 99OMH900m MO gg‘gg’,g’gfgﬁgmbo@o G50 Soepogmoemgbol
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3o8og3bymol 399800 dmLogmol dmEnemdd 360d3069mMm3bo gondMmgds. 0d dgdmbgggzodo, my JoMm-
6930 dm3ygozm LomdYMAn, 3g306mHodd0 db MY 3390 EOEYMd Jum30mob bogoMmom, Jmbogemol vmgdo
303Mdgemgdo Bodm®mob gobdogzmmoodog.

mob bobgmdmogmdobodo bgohMmomydmo $0d900L 30ga30 doo JoMmendo onbygdo Bogbymol dm-
mmb, bmmm dmzmg mob (0360630 dbbdmootg) $08900Lo - 3mTg3bm Bemol g300b godogbymdy.
dogo Jommmob dbgogbo 3o30b dgmbg gMoem vgnmmgddo g300b d9dmeamadodg 33gbokggdn, HmamM3
B9bo, nbo EoogIMML Rdemom b badFnm, MmO MO30006 v3030mmm BodmoMmdo dmynbzom Fodmb-
39900 od00bgds. Aogmo, BodEe nbs dmoblbob Mgy godogbymbdy, dodmbyzo vy3030emEYdL doob-
do, dbbdmootmods 30, A3gnmgdtog, obygdo 03bobol obobByolbdo Mmoo gdybhdo 0360bdo dbbdmooky
$039080 o gMdgmgdo Jmgmo Boggbymmol o dmadg3bm Bemol dgdmegmdol gobdogemmdodo mob
bobgmdmogmdolbodo bgohMomydmo $0d9d0Lmazol.

bogogn dobomo

d06by30L dmboyzobow dg0demgde ®odgbodg bobol LoMgogo dobogmol godmygbgds. yzgemody bdotMog
04969090 039L3006 bgMzL (LyMHomo 13). dbgmo 3Egbotg dgodemgds ngmb Imbzgbgdymm dgzmdomgmosdn
o gmonmgdol godmgdg (,frigo” bghagdon), vbg3g, Im3339Hh0Mg BMMEgdosbo (Rmmmmmasbo byh-
3900). Lbgo Lobob Lobgtgg Fobogmos LoRomogmg 30bghgddo godmyzoboma dotbyzol bytggdo (93Ggm
Bmgdymo L, plug” bghagdon); gboo odhoypdo ddotMo gmmemmaobo 33gboMyg wondoobgdgmo o-
by®ymo ggbgmo bobhgdom, MGm3gmog 3MA3MLAHML ghmo Lbohomomyg 30Lghol dgohg Bmdob y3-
900000 dmmo3bgdymo. sbgmo bgMago yzgmodg oMy 0b6ygol dbbamoocmmosl, dob dmbLgzl gm-
ommm3zobo bgtggdo, dmgznobgdom 3o ,frigo” 9i3gbotggdn. gmmemm3obo o obyMym ggbgmo
Lobhgdoobo bgtggdo Mg3mTgbgdyemo LobgMag Jobomod FoMmbyzol BoMmdmgdobmgol Lodggztmgmml
Hha®ohmMm00dg. obymym ggbzmo bobhgdoobo bgMzgdo yzgmody bozmgdoE 9939909006 9dd Zogo-
a30LoL dm3L, mYdEd, 0303MmMYEOE, y3gemedyg d3o®momomgdymo Lobghgg dobomoe. ,frigo” bgh-
3900 ®g3mTgbgdymos oo JoMmmmolbo o dgoMmgdom ghomo MHggombgdobmaol.

bypGomo 13. dmlbggbgdymo ,frigo” bgMao (dotMEbbog), dbogmo gmmemmgobo
bgMao (3nodo) o ,,plug” bgdao (oM §3603).

3000003308 EOML Booogn Pbeo ogmb Hgboobo. vdol goMs, BMmmMM30bo bghggdo o obyOym
0qbgmo bobhgdoobo bgMaggdo ZoEoMaz0Lmobogg Pbo JmomBysl. gl bl dgybymol gooMazol
dmaol d0b0dndodg oy30b0L o g3glizmo LobHgdolb P3gmgboe BmGToMmgdsl. bozzgmol Rodmyomo-
0900Lm30L dg90dmmgde Mmgmmz B3gommagobo, 0bg, 893mob Byomgoddbggo bLoMbyszo bobhgdol godm-
ggbgoo (Lydomo 14).

dogmoob 360d3b69emm3goboo badHoBoEEMYOYMO, $obbowo bgdmggdol dgdgbo Lobpm Lobghgnwob. doM-
By30L 9Em-9Ohm0 y39emodg LaGomBymo bm3MZeb0 O3BV VbMMOJbmBo g3gligol Losddmy, Hm-
dgmbog d9ndemoo LBMOOE gooboagymmb ghmo dgbgzom Fobbowo 339bohg9d0. EOV30J00 03Mgdy
$009000L 199(hgLmdol 306mEBg, BMMgddg, doMado, yzo30cmgoLo O bogmxdg. sbm®mogbmbo dgodmmgdo
3030390mEgl Gmam®E boowogowob, obg3g, 0bgogotMgdymo Lobghgg dobomoob. dotbyzol dbo-
HImgdmgdo, HMIMO0E 00300 v3MHO3mgd9b bgthggdl, aobob 0bgoo®mgdyemon, LodmmmmE Eobo-



bp®omo 14. 65339m0b Lomobom Asdmyomodgdobmgol bogodmmo dotbyzol
30000Ma30bmobogg dmMby3e.

Y300 3obBodmymo LobgMazg dobomol otMgzol Mobzol 60bodg. ybmydmo LobgMmaggdosb domgdyemo
6963900 Pbo oymb LM HOBOEEMYOYMO o FObLOWO, Moms MO30000 v3030MmMmm vMBbOLYM3gmO
0030009090006 39dmAHobo.

69630b 396303000 o3YAZz900

©oMa30L 398w93 i3gLbgol LoEOd3mmol gobzomomgdol 369396300bmz0L Fndobdgbmbomos ,frigo” bg-
3oL ob gmmemzobo bghgob goomgszodwg i3ybaoisnwom dgbodzmo (byMomo 15). ggybgoisnwdo 30
60d000b 1 Bpmodg dmmoglgdom gggbzmo Lobhgdob o gMmb dgbodzmo bgmb dgnbymal om0l
0bmMogdbmBol o gbigolb Looddmol (Colletotrichum acutatum), gogpmghmGymo ggbgob Lo-
0330l o Godgbodg bb3o booOgNm oVIEIO0 EOB35wYd0L bobdomobs s Ldbzoz0L d9330Mg-
dobL EgboMmgmo BGMEOL 3gdMomedo.

00 Lobol dg6od3emobmzol Loyzgmabmo ybgo-
30900l d93cgan 3m300boool godmygbgode:
0bmgdLobhGmdnbo (Quadris o6 Amistar),
Mmmdgmbog 9Mg3d0 893wggo  3Mg3oMohgdo:
3od3Gmeobomo + gmmyomdbmbommo  (Swi-
tch) o dghomodboemo (Ridomil). momm-
990 iybaoool mdgdoo: oghoydmo bos-
®096gdol 1,000 (ppm) Byemolb god6dgbeo
03800. 899mombodbyemo x3bgnowgdol shgm-
bobob dg0demagde 393930 3Mg30Mmohgdol go-
dmygbgdo: odmdLobhMmmdnbo, dgMgyemo 1,000
ppm CAPTAN-mob, o6 1,000 ppm gmmmmm-
hommmboemo (Daconil ob Bravo) dg®mgymo

LyGomo 15. domBy30L 3060l o B3gbzmo bobhgdol
31630300000 J966330mo RoMgzodg. CAPTAN-00b, 6"53' °b333' 0@39036’00-

49000 gdmo 33cmgdol dmbymdob Ljgdgodo

306by30L oMa30 3gLodmgdgm0d bbgowolbge bggdom, mydEo LobyMzgmos M M0gnobo dgdomemgdymo
330m0. mM Mogoobo LJgde dmagmo Fbmggmoml dobdhodom y39modg gozdEgmmgdymo IgmmEOY
3396069300L gobodgbgdmo. dgdommgdym 330embyg dodmbyzol 30dgbgoobol (byGomo 16) mé Mogoob
Lobhgdodo M0ggdl dmmob dobdogmo 30-35 L3-00, 3930 3mogmomabol FyemRom EoGIGMYMO 33emab
bogoby 30 60-67.5 bA. Mmommgym Gogdo Jodmbyzolb BgMagdL FmMmol odmMgds, obgsy, 30-35 LI-U
96000 39000890009L, $080L Jobgzom. Loy3zgmagbmo, bgMagdo ELoMaML oMo 3PMOE, 0bg, H™I ghm
0300 boMaozo gobmozLigdymo nymb dgmbyg Mogdo boMzgoggdl dm®ob bLog®mEol golbz®mos. dobdogmol
LOMObOEME 330 bgmb PBymob d3gbotmgms dmMmob 3vgMmob LomobomeE JmdHomosl, MoE vdEnMgob
bobgmdmozo 3gmompom b39mo FgmIotmgmodol 3909300 BMMEYdOL EV830Id0L gobzomotgdol
Logmmbgl. Moggolb dmmol bogmEob Logoabg Pbs ngmL 60-67.5 L3-0b Botgemgddo.
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960 ®0gosbo dM3z30L Ljgdo

360300mBemoobo dmamyg mob (0360bdo dLbdmoody) docmby3zol 0dobmzolb doe Jommbo o bodo-
OHm39mmb dgoMmgdom ghomm MHggombgddo Mg3magbgdnemo oMazol bobhgdos ghm Mogoobo Fo-
d96900. gL LoLH9Td 0M30emM0LBNbYdL hogdo FoMmbyzol bydzgdl dmtmol 45 LA dobdogmol 3oL, Mo-
390L dm®ol dobdogmo 30 120-130 b3 PbS ogmb. BMoL 3oMzgmo Bgemo dmmovbow Bd3gzahHoEoMo.
303060 bg®anob nbgo dmLEnmaL 3obznmotgdyemo y3o30emgdoa. odol dggaoc, 83gboMmol dmgemo
aohmbobmgdol gbgMgnd ool sbomo gmmmgdol o LHhmmmbgdol BocmImddbody. ymazgemo
dmo30Mm0 bghgo Bomdmddbol IMozoem hmbl, HmAmgdoE Aodmoyomndgdgb sbowm 33gboMmggol. sbogmo
9396069900 g3odmomy09b 539L390L o 8903L9096 gtgyem MogL odohgdomn botzgozqd0m bo3939hOE0M
L9Bmbob gobdogzemmdddn. ngomy® dgdmbzgaodo, 393mwamdol obobyobobmanl sbogmo di3gbothggdom
39030900 3090 b5339M0. MMMy M0ogol Logobg oM PbO vMgdohgdmal, osbmmmgdom, 60 LI-
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mx3gbagogdyomo 33gboMggon, Mmdmgdol Gogolb Logobol 60 L3-ob gotgm gowoob, Pbs ddmommm.
boMzo390L dmMol, osbemmgdom, 15 LA ELdmMmgds Hbs dgboMmAYbgl. Mogqgol dmEob bogobg nboo
0gmb, oobemmgdom, 60 b3 Imbogmob vemgdol bgemdgbobymdoco.
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bgtgq00l BomIMgdobmazol gododbyemo dotmbyso Yoo ooMgol LEMM booogdn. v3oMEOYMO 330Mm9-
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obogoMo dombyzolb Moggdl dmEob. gl bgemlb dgydemol obog 339botggol boowogdo gglizgdol go-
33d0d0. Loy3zgmglim Lobgthgglb Pbo 3gmbogl dgodmgdom LEmMo Mgmmogao, 30Maz0 Mgbozol ddmby
4308m3060 96 J30dm306-cmodmzobo boosgn, HmMIgmoE IoEsMod mMaobymo bogmoghgdgdom (by-
Momo 18). doMmbyzol bgMagol JmMmol odmdmydd Pbo dgoagbrgl 30 LA-b Mogdo, M0ggdL dmmob
dobdogmo 30 120-150 b3-L dmMob Pbo ogml. gmzgmo Bydgo BotMdmddbol oMo ghom godmmbdymm
9om300L, OMIgmmoE godmomgdl vbog 33gbomgl. bogotMmo bgtgdg goubzomotmgdymo yzgme yzo30emols
dmEoamgos. dbagmo 33960609900 godmomgdgb g3qbzgol o 890390906 GogLl odohgdomo 39boMmggdom
Lo39gahOEo™ LYBdMBOL 3obdozmmMOT0. ngomy® 39dmbzg30d0, Imgmo EotMaymo bogMizg dgozbgdo
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LyGomo 19. gdgemo bobgmmy®ol IJmby o6 A3gnmgd®030 3Ma30em0 LuMaoso
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oMLgdmoL Jobgdobgdn ghmo ob ®odgbody Mogobm3zol,
MHmImgdog bgMagdl MHzo3L 3mmogmomgbol booogol dy-
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BgohMomy®mao 3gempHozoMmdo dgodmgds boygo-
300mg 33000900 Aoolobmb emob bgdobdogkmo
bobgmdmozmdol 3ommdgddo, LodoMmzgemmdo
byGomo 21. dombyzob bomgozolb m3hodowyto Bogbyamol gthdgemo wmggdal 3gMomedog. yzo-
222)38030’;06)36000)3% 03300900 LBmM Low®mdgdy 30900l 33060900 93Gdgmgdl 3obz0MmsMmdU,

0y H9939Gm0GhMmo 96 Mol dogmoob dowogmo ob
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dmamg mob (036030 dbbdmootmg) dotbyzol §0dgdo dogo JoMmeob Mggombdo dmbogomlb odemgsge
doobol dmemEOb 0360L0L Romzmom, Mo Eodm3znEgdymos $0389, 3uembhozo300lb 390mEgddy o
3ooby®mymo LhMyJhaMgdob godmygbgdodg (3og., M0gol Logoto, VOV Vb FoMOMO gowobyMymo
330600900). 03b60bdo Abbdmoodmg $03900, GmagmMz Babo, godmododm®mgdl o dmbogomb odmmggo 2
0b 3 Bemol gobdogemmdondo. 0360bdo dbb3mootrg §0dgd0, HMAgemmmo Jmyzobo GY3mIgbwgdymos dos
dommdo o Logommzggmmb dgomgdom 303 Mgzombgddn, otol: Honeoye, Jewel o Wendy. gb
o®ob Ldo yz9modyg BoMMME 3o3MEgM9dYMmo JoMmByzol $0do AMommgm 0dgMo3zodo, bowoE dowo
dJommol dbgoglo oghmzmodohy®o 306HM07gd00. 03 F03900L bogman Lodyomm-dmEom Bmdoboe,
96m3a300m3060 60mgemo BgGOOL O H3d0mo. 030l goMEo, 9GOLYOIMAL yobzogoddemg 09300, HMAgdas
Lybboobo BOFMMOL oM Mdgdd0 d& 0g4obgddy. MyIEd, 0Lbo Pbs ongGIGML Ademol ob bodsol dymAom
Bbmgddmol obobyobdo 30639¢m MmmM3mModEg gdoyob3om ©Eod0obgdol mo300b dbogomgdmom obgm
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(2 Bemoobo) 0b 9O mBemoobo (1 6gemo) botgogzgdo. 2-6emwoobo boMmgogol dmbodgbgdmoe bogo®mms goMm-
0L ombgmgdo o d3gmo gmmmgool dmEommgdo dgmMmg Bemob goboggbymmol obobyobdo. Mol
bobgmhdmogmdolbodo bgohMomy®m $0390L, MMmAgmmd 3nmhozo300 dgmdg Bgmbop 3Mdgemagds,
OPB30MYdMOE JRdmm dgoMmg Bmdol bogmao 9dbgds. doo JoMmmedo dmboyzobo hg3magbrgdyemo
ol bobg®mdemozmdobodo bgohGmomyMo 3gmbozodgdos Diamante, Aromas, Sweet Ann, Albion
o San Andreas. Bodmmzmomo 39mho300gdo bdo®ow godmoygbgdo 3mIghEoyem Bocmdmgdsado dLm-
Qmomb 3Moz30m Mgz0mbado.
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Bbmg3dMm0b dmmMmELb 0360L0L Rdmzmmom. dgodemgds domo 3Mo30mBMoobo boMzgegzqgdol boboom dmyzobs
2 bemob gobdogemm0d0do 0b MmgmMmE 9O mbmoobo di39boMmobo. 2 Bemol gobdogmmadodo dmyzobolol bo-
g06OmO 300%0L dgmbgemgds o d39mo gmmmgdol dmEomgde dgmdmg Bemol Bogbymdn. mob bobg-
Mdmogmdobowdo bgoh®omy®d Ggdmbhohymm §0d90L, MmAgmms 3mH03o300 gMdgmegds, dgmby
Byl ygdm 3ohoms dmdol bogman 99690s. Mol bobgMdemngmdolodo bgohHomydmo s0d9d0, Hm-
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bogommzgmmb 339hab HgMohm®moody dodmGmol odomo (HgddgMohy®mol godm Logommo dombyzol
boMgo3900L OROM3d BodmotMmdn dmynbzom OB00bgd0L MO300000 dLLENMgdMmE. MYdEy, Logodmob
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Jommbo o bbgogob, bogo®mm 0gbgde Lggmo BodFoL TPmhol Logo®mo, MOMO MV300b d3030MMM
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LbyGomo 22. boggoMo, HmIgeoE Immo3LgdYmos Jodmbyzol M0ggddyg, ¥8MYbagmymxL y30300mgdol o bogmaol
3933990 o335L Imynbz0m ©EoB0bgd0LZ0.

Lbgoolbbgo Bmbol Mogol LugoMmgdo goblbzogzgdd Jumzgamol Lodzzmozom. Mg YM® ddodgo Jum-
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39MohyModg. dgomgdom dbydydo 40 3tmodnobo Logoutmo PdMYbzgmymaL yobzolgob opgel dbm-
cmmeo -2°C-0¢09.

do6by30L Lbgoobbzo bobomlb goblbzoggdymo goynbaol hgddgMmonydms 0g3m. 3odmmomo y3zo30¢mgdol
39406300 h9d39Gmohyme -1°C-00, bogmagolo 30 -2°C. godmpobogmo, mydEs 3oydmgmo 3306HhH900 0go-
bg0d0 -2.5°C-8g. doMBy30b y3030em900L dmyob300 OBOLYdOL LOA3HMIgdo AbYdS oMol gyMEML
a3ymdo Bodydadymo 3960h®ob Lobom (bydomo 23). bobogmmdtmong dmyobyemo yzo30emgdoligoeb dgod-
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olby®mgdom dmdmbyzo 300093 9o dgomm-
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g3030em900b dmyob3z0bgob oE3ol. L3Mob-
3ma®mgd0m Pbo O0GLMmm™ML Jmgmmo bo3-
3900 o 0bobo Pbo AoodmmmL, MmEgbog
$90939Mmohy®mo ggds 1°C-3g. MmEagbog
Bygommo gonygobgdo o Aodmyomodgds yo-
bpmo, godmoygmago Lomdm o dEgbody
Ym0 0gdbgdo -6°C (Hgd3gbohyMody.
L3GM0b3mgMgdo Romymo b EOH™-
3mm, 300009 H933gMopntme o  v0bg3L
by®omo 23. $obdMmgmo (dombbag) o dmyabyeo byewb 89300 O gobyemo G goer3gde
(3o633603) Bo®By30L y3o300m9d0. (byomo 24). L30b39GOOL Fozemomdgdo,
MHmdemgoog Loomdo 25 moh® Byoemb olby-
MgdL, A3g9mgdtog, adodmoygbgdo yobzol-
300 oboEogeE, Momo godmadzgdnmo Byomo bo3do®molo ogmb y30300mgdol OLOEOZV O M V-
dmMmb Moggodo.

LbpGomo 24. 330mg b303900m0 dmmBY3d JombBy3z0L dmyob3zobgob oboiEozoc.
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Bodmmol 3030 H9d3gMopyMo, OMIgEoE EOdobolodmgdgmod Lbogdommazgmmlb dos Mggzombgdolo
o 830l EMDb0ELL o Lndommgdg dqdoMg va0mgdol ¥3ghabmdobmagol, dmombmal Jombyzol
BodmoMmdn dmynbzobgob 3oMm3zzgnm o3oL. dymho ogogl boMzogqgol dodmmol gdbhtgdomyto bo-
3030L306 O Boowogol LEMOGE Zoynbzo-goemmmdol 8993000 39Lggdol OdBbgdoLgob. Mg3m-
39b00gdyemos IymAotmgdolm3zol bodgol dyemhol godmygbgdo. ol Pbwo ogmL bygmo o oM ybo dgo-
393009L LOMY39emgdol Magbemb. bodgol Fymmho Logomm o6 oMol Lodgatgmmmdn, Lowoy dgodmgdom
00000 30300.

Bodgob IyemBo yPbo dmgbyml dob dgdga, GoE doMmbByzolb boMagogn Joombgal 3b0d3bgemmaob god-
demgmool bogongobodo, mydEe Fobod, LObOd ELdomo HgddgdonMmo OvB0obgdL boMgogqgdl. Azg-
Y™gdM03, Jomgdyemos Bodxol dyemAol dmbBymos dob 393c9a, MoE dogmemgdom Lodo ol 3obdog-
mmdodo booogolb h9d3gdmonytme 4°C -8g bozemgdoo 10-bd-ob Logw®madgdy. gb, MHmgméE Bgbo, begde
bmgddmob obobyobdo g3g4bol doo Mggombgddo (byMomo 25). dghgymo Moggdobmzol 3gdhoddy
Logo®mmo, odbemmgdom, 8 (mbo bod¥y. dyemAol 03gbo Pbo ngmb 8-10 LA Lobgob s Jmoobo bo
BoMmO3009L FoMHbY30L BMMENgdL.

bypGomo 25. bodob dyemAol ogggbo doMmbyzdg 330060 9gdmeamadom.

dyemAo pbo dmoblbob goBogbymol obobyobdo (Fogomomo, dodmhol dmmmL s v3Momol Eobo-
Bgobdo), MHmam®E 30 MM3emoL EbMdd 06ygdo O MmEgLoE 33gboMggdl 9bygdom BMEOL ob dbogmo
gmmnmob godmhobol 603bgdo FyemAol g3gd. 0d0dg Mg TymAob dmbLbolol boowogo gomdgdo, bob-
3930 JBO® 5Mg gondMmgdy, 30Yy3030emgd (0O (Y3390 0906900 godogbyemol ynbzobodo. myde,
bogoMmmo Fyemhol mbLBd MM gdol goyz0mmgdodwyg. 3B yro Jmoommm gmbom 96 gobmoom.
Logo®mmo 3E0Mg HOMEYbmdom Aol ohm3gds boMgoggddy, ol Avgo booogdo o bgmb dgybymob
bogmazoll 3dGomoE o Lygmow dgbobgol. dpmhol yowabo bobomo b gooohobmom Mogol dyo
bobomgddo LoMgzgmadol gobozmbhmmemgdmoE, boosgol (Hgboobmdol TgLobo®mAYbgdMmSE ©o
©03M9x30L goLvommgdmop (byMHomo 26).

Lp®omo 26. 6odgol Fymho boMzgozgol o Goggdlb dmMob dghgnmo Mogol dgmmeol godmygbgdobol.
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30Mmbygol dmygzobo obydym gMynbhdo

360300m0 360M3Mgdmob 30dobos Bo6mbBy30L Lvo®mgm dmbogzmob JBOH® dEMY OMYdd 8b BoGmTMyds Bod-
060 gobdogzemmd0d0. 03 396H0MmYdd0 LvdddGOM QoLgdo, Mmam®E Babo, dogmosb domomos. ndobom3ol,
MHm3 vGOgYm godogbymbyg dowo Jommmdo ogmb 360g3g doMmBy3zo vb BodmGol gobdogzgmmosdo Lbodg-
3mgmmb Mggombdn, oyE0emgdgemo 0gbgdo goM3zgnemo bobol odEoz0 LhMydhMol ob bogodmal dm-
Bymdo. 00bodbymo, Hmagmmz 6gbo, ImoEogh o6mby30L Fmy3060L 3ME0gMOEMgbom EOGOOHYMO EOdS-
0 33060000 Hodol LomdYMgdoL g393d ob Fomomo g30®mod0L Ho3doL LomdYMgddo. oMo vdoby, dbgm
39Gomedo Bomdmgdobol LogoMOmo Loomgm F08900L oghoytMo 3doMmwo botgozqgdol godmygbgdo.

0000 330M300L Ho3ol LomdyMgdo

oLbgmo Hodolb Lomdy®mgdo, doMmomooE, Mol F0bo-LomdyMmgdo, OMIMgdoE OO MIgOS O QOMO3L
do®by30L 300m3990m MoggoL. obobo EogLGmYMOs g3od3z30M30emg 3MmMNgmomgbol g3gbom, MHmAgmog
030gM907m0o dbbgoem do3mymgddg, MmImgdoE ImbMommod bobgzom Mg Mogol mogdg (bLyMomo
27). (99396 0hnMob 33emomgdobmzol dgLodmgdgmos g39Mmwgonl o Bgo bobomol goblbo.

% 4

LyGomo 27. 3oMByY30L Bo®TMIdO EodOMO 330M0d9d0L (Hodob bomdy®dgddo.

30000 3300m300b Godol LomdyMgdo

3omomon 330000900 — gLy, doMmomoEoE, LuMdYGMYdn, MMAMYdoE 9O MBJOS O EIRIMYMOS gods-
30030y 9OH®Mx3gb0obo 6 (0.15 33) dmmogmomgbol 039600 O EETOaMIOIYIN0d tNomMBOL RoMAML
bogmhggdom (byMomo 28). dogmommo 3306000900 ndGOYDb3gmymMAL goMmgdmlb 3mbhEmmemol Lodyommm
mbal Moo gMybhLo o FomdmdoL Lobhgdolb Admbg Lomdy®gdL dmEob. olobo PBGOYb3gemymaL Hhad-
396G yM0ob o goMmgdmb y39mgL 3MmbHMMML ELdIM g3060M0d90mob dgEoMmgdom. sMLgIMBL IMoz35em0
Lhoob domommo gz0Modo, 3ogMmod yzgmo domgobo d9Jddbogmos ghm 3mbLGydiosdo dombyzol Mod-
096039 M0ogolb JmboEo30. 3396000 O dMMMgdo dg0dmmgds v0393MmL ob gonblbol 39b¢h0moEonl
308b0m 3906000 Mmdog M39900d0.

Lp®omo 28. 3oMby3olL bohgoszgdo by oMo 33000030 Bodmomdo (doM3bbog) o babgz®mom mos domomm
33060030 godogbymbg (dodm§3603).




06030300

bodo®mzgmmdo BoMmImgdymo doMmbyzobm-
30b Logo®ms dmMmbyz0L odohgdomo byo-
Mm. 630806 JmEpemmdd o gobobogmgdo,
LodMZOEME, 06 OG0 bozdoMmobo Jombyzol
boMgoz0lb m3¢odomydo BMobmgol. bo-
batdmogo ddMomo 3gMomEgdo boymaol
30b30m0Mgd0Lolb  godmobgg3l dgotg (o
bdotMo ypgm®mdm  bogmgol  dowmgdsl.
06030300 bgmlb ybymdl bBoMgozol -
OHm ghmagzomhmazodb BMeol, odmgzo mbg-
30000 LobydoL godmygbgdol (fertigation), E,
®0g d93cmb39390d0 30 gobgolzdb op3eL LypMomo 29. 63gmmzgobo boMbBysgzo Jogmgdol ghmo bodo,
dgbodmgdmmodol. doMmbyzobmgol dgbogyg- 8mmo3L9d9mo 33emob 396¢M80, MByYs3L BoMByz0L 2 Moal.
®oboo Bygomol Jobmegdol mdo Jgommeo:
63900m3000 0®0goEos o B3MNb3MmgMom oMogopos. MmMyadEe, 63gmm3z0bo 0MogoEos gogommgdom Lo-
Ly®zgmoo (bydomo 29). dobo P3oMmohgbmdgdo dmogogh Byemob o 9bgMgzool dmbdoMmgool odo
doA396909mUb, (H9b600bmdOL ghmgzocmHm3060 mbol dgboMmAybgdol o boymaol Looddmol godemo-
96 gdol. yodygmgomo dboMmaggdoo: bygme Byemol Byodmmb Logommgdo, 3gMompymo dgi33emob bodo:
MHmgdo o IMGOMbyemgdol dogh Lodmbyogzo bodgdol dgbodemm obnobgdo. L3MEb3MgGM0m 0M0goE0d OO
060l Mg3m39600907 o dotmbyzol Botmamgoobol, 3000000006 d30m dg0dmgds godemogtMegl gymmegdol
003000900b o bogmgob Looddmob dohzgbgdgmo.

h983960hnM0, BoMEMO0mo Hhgboobmdo, 3dob Lobommyg, Jodo, shdmbyghymo bomgdo, botgozol
Bmdo o damIoMmgmdd gogmabol obgbl dmmbyzol LodoMmmgdobs o LobdoMmgdg. botgozgdo
96000 dmoMmbyol oyE0mgdmmdol 398mbggzodo boowogol 33tmgddn H9boobmdol dgbobo®mAybgdmaro.
bogoMmmo LBozdomolo Byemob dmEYEMOd, Momo booogol dgpe i3gbd 20 bd 3memogmomgbol demhol
0b Aogmob 9398 89bo®mAybgl bmphome 25 13-8g 63gmm30b0 LoMbBysz0 bodob mMogzg dbotgl.

600og0b hg6006mdal dga3oligdo

B0oogoL (Hgboobmdol dgagoligdolo o dJmmbyzol
Mmob gobLodmaMobmagol bdoMop JoMago dgmm-
00 booogol 3n3do odMg30emgds. booogol bo-
0nd0 ybooo vommm 15 13 bogw®ma3gdy. my boogogol
00 Lo®TEOD vMgdMo boowogn d& 390336M9d0
dgodm dpbomo dyddo 0d93nddzolol, GHgboobmdo
0399900 08 Embgdg, MGmEabsg LodoHmo dm-
Mby30L obyqdo. MY vMgdYmo boowogo 033Mgdo
dpbmo, gL bodbogl, Mm3 booogol Hgboobmds
Lozdotmoboo o dmMByYzo oM vdmob vYEPEMgdgemo
(by&omo 30).

bypGomo 30. GmEgbo boowogo Lozdomoboe
9600600, 0330700 3mIho, MmIgemol 993933300,
o6 03engdo. dmmbyzob dmMyzol Mmool o LoMbyogo Bymmol

dmgymmool gobbobmamoy dgodmmgds boogogol
1h90630m3ghGmob godmygbgdom (bobogn 31). h9boobmool Lodmado dmbo Pbwo FmmozLgl boowogdn
obg, ®®3 639630 Roombomb 15 LA Lom®Agdy. MmEYLLE Boowsgel (Hgboobmods 15 bd Low®mdgdg gi3gde
60339m0b Hgbhg3900md0L 40%-89 odemo, gl Bodbogl, Mmmd dm®mby3z0L obygdol dmo. hgbhgzomdol
100%-3g ob o3 mbgbmob osbemmb obodtMybgdmop bodoMms LozdoMolo GomEgbmdom Bymom
dommbyszo. gl dg9LodLdgds (HgbBomAghtol L3omol, osbmmmgdom, 5 LgbhndoMmlL. my doRz9b9d9em0
I3OM od0m0d, gb 603bogL, MH™A domoob 0g3Mo Byomos obbdymo. hgbdomdghtmo g308006 — g30-
d0ob-modm30b boooggddn Lozdomp LEGMOGLE M9ogn®gdl booogol Hgboobmdol 33mmomgdody o
d0md9 oymEbmdom dgodmgds dmmBy30ol bobgMmdemozmdol Mmol goblodma®o.
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6yemol badolbbo

Loy39mgbm d9d0mbgggzodo, dodmbyzol Tmbombyogo godmygbgdymmo
Byomob godhodmos oé ybo ogmlb (ECw) 0.6 b/3-8g domommo, oby
Bgomo o6 pbo ogml doMmomgdom odemodgdymo. dmémByzoLob
Bymmom, Gmadmol ECw 0.9 ©b/3-00, Gmambi 6abo, dmbogemoobmds
3993060900 10%-0m. dgo®mgdom domomo dodmomoobmdol dgmbg
Lotmbyoz0 Bymom dmMmByz0LLL IMbOgEEobmdnl dqdintgdol doA3969-

0900 300093 NGO ™ Fomomo 0gbgode.

dombyzobmzol obodggdo FotMmooobmods dbmmme 1.2 ©b/3-dgo
(ECe). dmbogomo d3otmgdd 25%-0m 1.8 b/3-0b, bmemm 50%-0m
0Lgmo booogol dgdmbzgzedo, Mmadgmbog ECe 2.3 b/a-b dgog96L.
Mmgmdg Bgbo, doMbyzo omydgdo, GmEgboy boowogol ECe omgdo-
(0900 3.0 UL/d-b.

MmEgbsg booogob ECe omgdophgds 1.2 ©b/3-b, LogoMms ggbgme
Lobhgdob (dog., Bgo 20 bBA3) oML Loggyd3zemoobo godmadoMomgdo
630000 06 VBV FoMogmoobmdol ddmbg Lotbyozo Bymom (<0.6
Lo/3 ECw).

Lobyggdol $0GMmd0 MmEgbmdom godmygbgdol d9cgao MM gobdo-

v
byGomo 31. hgBBomBgHG 3emm0d0do bo®mAgbo bobygdo BoMomgdoligob booogol stMabozdo®mobo go-
B050gol (hg6006mdOL 0030b703emg00L 899z00 boowogdn dgodmgdo LEGORLE Ozt m3EL
3oLOBmBo. bLbboo FoMogmol doomo EmbBY. oM00sbmdal 3mbhHmmolmzol

63900m3060 Lobyoz0l 30900, Mmgm3 Bbo, LugoMmo boowogol
om0 00bmo0l obg3o 630800 06 OB30T900L Lo®mbyozo Lobihgdoom.

dotmomobl hmgdLozngGOmods 063936 JoMmbyz0L Gmmemgdol dh3emgzomosl, 13gbigzgdol 3ogoz0beMmgdsl o
©omY330L. Fomomol oghmzgds odmMmgybzgmow Jmddgwgdl boMmgzoggdol bodmoghmgdy o vg39-
Mbgdl Brol. bovogol oMo JoMnobmool odoboloomgdgmo Loddhmdos gmmmob 300l dby-
dpdo ob 363039 by3mBo. goMmgdom Avdmysndgdymo boMgosgdn, MMmImgdlog iglgms Lobhgdo
mM3o 943L 3oz0moMgdyymo, Mmgm 6abo, YBOH™ 139, 0¢hobyb FoMmoemob Jomomm EPmbgl. boowogol
$0Md0 30M0mnobmos d90dmadd, Logdommzgmmdo doMmbyzol BomIMmgdobmazol 3603369mmm3060 EOdM-
3Mmm9go0 0ygmb.

63900m3060 0Mogogno

B3gmmgobo LoMbByogzo LoLHgdolb ULobgmds, GMIgmog
g39mobg dgho dgLododoboo dombyzoL BomImgdobmaol
Lodommggmmmdo - gbod Bbgzom  3m3390LoMgdYymo
©Mg3o00 dogmgdo (oby T-tape) Tmoob ozgommgddo
300mLoygbgdmoE o ©Mg3zowo domgdo bbgzom 3m-
d390LoMmgdolb gotgdg LBMMmo QomMMIgdobmzol. od
Hh030Lb Togmgdoob Byommo mbogh dmgem LogMmdgdyg.
dogmqodn  Lobgzgmy®gdl dmGmolb odmMmgdy  yboo
0ogmb 30 b3 o Loomdn Pbo godmpomepgl 2-4 o-
HModg Bygogmo. HHddIML vEMHOMLYOMINLOL Byemol do-
Bmgde dgbodmmgdgmos LooMogogom dommgdol byomm-
dmoMmozgdol 9380L d935me9dYm vg0mBdg oadom
o Byomol m300m0069000m dobmegdom (byMomo 32). - e R
g3gemo B3gmmaobo bo®Byogn LoLEdobmzol LogobHmo ggg}’gg’;ﬂs%Ogi%Zzggzgmbzﬁfg:g‘:pgggggﬁ
39630 Bygaob gogh®o, Bymoab Byodmb dogbgogo, 0B3c00b Bgoaml.

o939 — 66930L Jotganemomgdgmo.
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396myogmgdd

dombyzob BGMHol LodemogMmol, dmbogENobmdnL o bogmgol boMolbobmgol yogbo 3603369mmd
093L 339000. 03087, ®030L Bb&M03, o3t gbol 0bgbL booogol LhMmyJhyMo, pH-0L EPMbg o MMZEbymo
603m09®g0900L 3O ME39bGHYMo 93000890mmd. VMa30dg bogoMmo Booogol vbomodo, Gomo Eo-
030609L Mmommgymo FozMmm o dozhmgmmgdgbihgdol 393339emmdd S booogolb pH-ob Emby.

d39boMmol LodmogMg, BMMEoL dmdo O mMMgdol ggMmo 0obndbgdl boMagozol Logoblbomagbo o
30bmyogMmgdol 3Mmmamodol LomoboEMMBLL. godMwo vdoly, LogoMms RohoMmEal Bmmmol vbogmodo
g39mo 3030mm o dozhm 9mgdgbhol 993339mmdodg Lo3939¢hOE0Mm LeBmboL gobdogmmmondn, Momo
©o30b0gL dgbodmmm 3390000 EOLOSMSLLO o, badommgdol d9dmbggzodn, oMgaYMmtMEgl/3mMg-
903900 39300090 gobmyogmgdol 3hrma®mododo.

300093 96mo bgmbo, GMmImab godmygbgdoy godmiom 36oMmImMmgdmgdl dgydmosm gobmyoghmgdol
®93000L 3mGMmgdhoMmgdobmgolb Lo33900 bo3M0gMmgdgdal bozemgdmodol obodemggo, qboo dEgbo-
®gmo g030hoL Lod3dhmadgdol 3080MYMO E00gbmBo. ymzgem vGOLYdom gmmgdgbhl dobm3zol (o-
doboboomgdgemo agoohob Lod3ddhmado ogdsb. LodbyboGme, GmEaLLE ©EIBOEoHO bomymo bggode,
93960y, LogoMmOyEME, 1339 3609369mM3bo OBNODYdIYENY. MBS, MHOE YRM® dMg ZodmLBmM-
0900 0903030(H0, 300 YRO® POdOMO0 040900 dovbo.

do®by30L 3emobhornodo Lo33gdol dobmgdol o godmygbgdol goblLbgogzgdnmmo LJgdgdoo. gobmyo-
96g00L 3Mmagmods goblbgzog9dymod bv339m0lL 9g0mAEgdMmaMmonl, boowogol godhy®ol o dm-
g30ob60L LoLhgdolb dobgzom. d3dL oM, MMZAbYMmO b03mM0gMH9d9d0m FEnEOM BooELggdl olign-
900 bo3mgdo Lobydo, 3006y MMZObYMO bo3M0ghgdgd0lL Edommo d933339cMmo0L dgmbal.

396myogMmgool MM odm 300090700 65339M0L d30mMAEYdOMJMBSDY. dogomomo, BudnzMmgmml
©9g30mbdo doMmbByz0L BotmImgoabol gobmyogMmgds LagoMmm 0gbgds BodmMmal m399080, dos JoMmenol
d9000M09000m OOV HYI3gMOHYM0ob Mggombdo 30 3obmyoghgdo olGmYmEgdy vg330LHhMA3n o gobob-
Jod odoxbymmdy.

dombyz0lb botgzozqgdol gobmyogmgds dgodemgdo ghmo ob Modgbody dgmmeom, dom dmMoboo: 1)
Bo3gmo, 2) gMmobyemomgdymmo bolypdo, 3) mbgzoo bobydob odohgdo 63gmm3z0bo Lutbyszo Lobhgdom
(396 hogoEnd) o 4) gmmmgddg dglbytMgds. mommgymmo o8 dgmmeol godmygbgdom dghobogmo
Lobydob GOomEYbmos OIM3INEYdIMNd 3Mb3Mghnem bLo3390 bozmogMmgdody, boowogol dybgddos
bogmggngMmgoodg o B3gmmagobo Lotbyogo LobEHgdoL oMHLYIMBSBY. MHmEgbog B3gmmazobo LotMbyszn
LoLHdo bgemTolobzmdo oM oMb, gobmyogdmgdo Pbo dmbrgl bo3gmol, doME3emmazobo Lobydob o
Qmmmgodg dglbymgdol IgmmEgdol 3m3d0boEnol godmygbgdoo.

60390
doybgogo 0dobo, HMA bo39tmM0 JMEYMMO0MNd O 390MYd0m EOOOMO 133900 bogzm0ghgdgdol dg-

33390 ™m0 093L ghm (Hmbodg, ol dgodmgdo gobmyngmgdol 3 mgmodol 360d3bgemmaabo bubogmo ogmb.
Bo39emob gobmyogMgool doA396909em0 gobLbb3o39dmo00 Y, A3gnmad®og, o6 Mol EOdOMObLYdYmo
N-P-K-b d0dotm. Gmgmg Bgbo, bozgmo dgodzm 10-20 hmbo 3gdho®mdg (3v), booogol Boymago-
9690000 godmadnbotg. gMobzgmol bozgmo, Mmadgmog, MmgmbE bgbo, dowmomos N-ob dq0-
3396 M00m, Pbo EogdodhmL 5-10 Gmbo 3gdho®dg. Bozgmo Goglb ob dgdommagdymm 330U Pbgoo
dmgyommb EoM3z39dg MHodEgbndy m30m dMY o dg9Gm0omb boowogol Bgwo 10 LA-L. bogodmoypm,
Lo3939hOE0M 3gMomedo ghm 39dhoMmdg odohgdyemo dodMyhyszol bozgemolb 10 dghdymo hmbowob
dotmbyzol botgoggdobmgol dgbobmagoc, LogoMoym, godmogmad, Eosbemmgdom, 2 33-89 dgho N.
Booogol gobmyogmgdobmzol wo®mgdymo obodohns, o939, 3Mm33mLho vby Aogmol o bozgmmol bo-
930, 03330 LYY bO3gMMOb dgoMmgdom dobo gobmyngtmgdol dohz96909em0 Bo3mmgdoo.

odmho N, ©mdgmog bozgmol dghobolb dgwagow dogbmgds booegl, nbs 0gbol gomzomobbobgdyemo
Loghmm gobmyoghmgdolb 3OmagMmododo o dgbododobo, Pbeo d7330MEL 3Mobymodmgdymo ob
mbgzo0 Lobydol GomEbmdy. MHmgmMz bglo, Pbwo EOgYd3om, MmA gobmyogdmgdol Bemol gob-
dogmmoodo, ndgthgb d9dmbggaodo, bozgmol ob 3m33mLhoLl N-ob dbmmme 50%-0b domgdo 0gbgdo
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dgbodemgdgemo. mydEd, N-0b omLgdmdd BMNbzgmol dbowm bozgemdn oMmzgmm 6gemlb dgodemgdd 90%-
®ob ogmb doobemmgdyemo. bo39mo o6y MmMmaobymo bogmoghmgdo ybs 9900390l JoMmbyzol bod-
3039000 gobmyoghmgdol 3mgmodol gobyymagem Boboeml, mydEo o6 Pbo ngmL dgboMmgmo bozzgoo
603009690900L ghmoEgOHm0 Byatm. LugoMms Edohgdomo FobmyogMmgds gkmobymomgdymo b / o
mbg3zo0 Lobydoom.

36063t 06m90mo Labydob Ighobo

dotbyzol botgoggdobmazol y39emodg oo dmEymmdom bogoMms 393cggn Lodo gemgdgbho: ddmbo
(N), 30emo0pdo (K) o ggmbgmmo (P). pohagzodwg 330tmdo ob Mogdo pbwo ogdohmb o dgghomb
doemoobo N-ob o K-U, osbenmgdom, 25%, bmmm P-U - 100%. N-ob o K-0b gb dgoMg ombo bgemb
9B6ymdL Fomby3z0l dbomm botgozqgdl demogtmo g3glzmo Lobhgdol Avdmysmodgdado o PdGYLb3gmymMaL
boMmgoz0L 339000 8ol Lobyolb g¢ho3q0dg, MmEgLoE Bagmmagobo Lotmbysgo Lobhgdowob (fertigation)
06 0oL bogn®Om oo HOMEIbmdom Bymob odo¢gdo.

do®byzolL Lobghggdo, LogoE dbmeme bykggdo 0BoMAMYdd, oMa3edg LodoMms Jmmoobo N-ob
o K-0l, oobmmgdom, bobggdmol odothgds, odmAgboemo bobggzo®mo 30 nbs ogdohml 5 bd-ob
Lom®madgdy Mogob 300989, EOMa300000 6 330600 89dgg, dol dghy, Mog VEbygdo goMmmbdymo
Ym303900L gm®MInmgde.

396 H03o300

Lobydob dghobob dotomoo dgmmeo, MMIgmos
93m39bgdyemos Jotmbyzol goboygowoe botdm-
900bm30b — QIMHZOE0VY, MMAgMOE, YJOMIMM,
b0dbogl bLboo Lobydgool dgd3zgdoL B3gmmazobo
Lo®byogzo LoLhgdolb Tgdzgmoom (byMomo 33),
oL 99ggowo  Jdgbodmgdgmmo  begdo  Loby-
dob dg¢hobol LodYLHY o EOMOL P39mglo 3Mb-
OGmmo, doMByzol boMazo3zgdol gobzomotgdol
30m35¢m0bB0bgd0m dogdbodomyMmo gi3gdhoobmodol
dombg30. Lobmgome, gL 3ymoLbdmdl dGob
303mol sMgym 9hoddg oMy MomEybmodom
133900 B03M09Hgd9d0L EOToH9ool, 89393 30
3obmyogMgool dmEymmdnl goddmool, MmegLog
do®by30 06ggdb y30300mmdOL O bogmazol godmbbdol. bogmagol godmbbdol wolikymgdol d9dwag d9-
Hhobogmo bobydob HoMEgbmdy doMEYds, dmemmb 30 Bywagods.

e e %

Lp®omo 33. sbogmoMgymmo dodmbyzolb ggdhogoE0d
3969 ©03g0000.

30060 N-0b o K-0b bolipgdob dmmbmgbol obo®mAgbo 75% b ogdohmb botgozgol 63gmmazobo
Lotmbyozo Lobhgdol dgd39mdom LO39390hOE0M LYBdMBOL 3obddogmmMOLdn. EbdMAgbo P, Gmagmop oM
0309000 OM330dg, 390dmmgdd Mbg3000 Lobom OgddHML B3gmmazebo LoMmbyogzo LoLhgdol dg-
339000, mMZobymo bogmogMmgdgdol dogmommo dgd;339cmmd0l boowoggddo dgbodemgdgemos N-ob, P-obo
o K-0b odohgds B3gmmazobo botmbysgo Lobhgdob dgd39mdom. dombyzol dmbogomo, Hmgmd Bgbo,
Y3OM Jomomoo, MmEabog N-obo o K-0b oo bobogmo gdohgde B3gmmagobo bobhgdob godmygbgdom,
Bo3mog 08 dgmmEobo, Mmgbog N o K gdothgdo doMzemmaobo gm®mdom. o8mbho N-ob o 3oemopdo
K-0b oo Bobommo ybo ogdotmb godogbymol dmemmeob Bdogbymob 330 39Gmomeodwg dogs
Jodmmol Gggombdo, bLodgamgmmdo 30 — BOTMMOL dMEMELD Joobol dyo GoEbzqdedey.

330Mmg GHomEgbmodal mbggzoo Lobydob bdoMmow OTo(Hgded dgodemgds dgodiodmmb blbowo doMomom
309mB3910m0 od00bg0900. Lodmgome, Mbgzo0 Lolydo gdohgdo GO3EYbndg Luomnobo BadhogsoEool
3960mEolb gobdogmmondo ymggem dgm®my mgl 8ol yzgmodg oghontmo 39300l gobdozmmdodo,
MHmEgboi 36083069mm3060 yz030emmd0L o bogmgol godmmgdol 3hmiEgbgdo dodnboMmgmodl. 3madg-
®E0ymo mbgzoo Lobydo dobogmgdo 639mm30b0 LobHgdnob bdoMo oMol N-obo o K-ob boMgszo



bLlboMgd0. 3MmbEabHEm0Mgdymo Jobogmgdol 3933900 PJBO®M oMo, 306000000 LogoMmo 0bgdoMgdol
dgoMgd0m dm3myg 3030900 Lolydol 03039 MOMEPIbMINL ELLOTo(HgdmOE, YJRMM gobdoggdnm Lo-
LygoL bLboMYdMOb FgEoMmgdoo.

bogmaggdol Mo300006 o30emgdol 30dbom, B3gmm3obo LobHgdol Lodyommgdom Eodohgdymo Jodozohgdn
demog® bbboo Pbo ngmb. my 0bgdio®mgdobmzol bobydo blbotol dma3doEgdoLLL godmoygbgds ghmdg
390 Gobomo, 0o 30hg00 oM Pbed 89300096 9O MBObYMMOD M gogdi30080, Momo 06 Botdmgdbob bogmgdo.
000l godo, Jodnzohgdo pPbeo ogmb mogzLgdoo 9emgdgbhgdmob, GMImgdLog dggdmaze LoMmbyos
Bgomdo. 3mbabh®motmgdymds LobLydol bLboMgdds o6 dooob Eodomo ob dowmomo pH-ol ddmby
Lobydgodo dgodemagds godmobzomb L3ngmgbdol, MYMooL o dMEbFOML dgboEbmdgdol o LotMbyozn
LoLH3900L bbgo oMMbOL bobomgdol 3MGOMBos. vdo¢hmd, Lobhgdolb 3Mm33MbbHgde, Mdmdmmgdoy dg-
bg00dnd 3mGmmBoymm blboMmgdmeb, by 390390MEIL PFobzo30 YmmOENL, Semolihdobol ob Lbgo dg-
©oMgd0m 0bgOHnmo dologmgdnligob.

d390mo dmEgdymmos Lobydgdol Rsdmbomgomo, GmIgmog BgMHogoEoLbmgol 3odmoygbgds: SIm-
Boydol bohMmoho, 9dmboydob bymaoho, 3omEoydolb boh®onho, dJotMmaobs, 3omoydolb boh®oho ©o
00mboydol gmbggotn. dotmbyzol BGo, Bmagoom, 9hmboo®mos sdmhmazobo Lobydob Lbgowobbgo bobg-
mdob godmygbgdobol. 3omoydob K - ol 69d0LdogMmo goszdmEgm9dymo gm®adgdol (JemmEool, bym-
ohob ob bo¢h®ohob gm®M3non) godmygbgde dgodmgdo 63gmmaz0bo LoMbyozo Lobhgdgdolmgol. myd3e,
30m0930L Jem®oEmob dgetmgdom P3omohgbmds 90603900 3oem0ndol bymagonb o 3omoydob bog)-
Mohl, 306000006 3oem0Yndol Jemmmoo 063936 JoMomom FmBOTZmU.

QO Jo0ob gobmyog®@gdo

dombyzol gobmyogMmgdol 30093 ghmo FgmmEods Gmmmgodg dgbby®mgds. mydEe gobmyoghmgdol o3
dgomeol godmygbgdobol 339botg 8906m3l dbmemme dogmoob dzodg GomEgbmool bozzgd bogmo-
969090L. 13gL3goMmgdyg WMMgddg dgLobbydmgdgmo Lobydo, Gmdgmop dgogogb N-U, P-bL o K-U,
LodMgOEME, oM Mol Logodmm, 0y LOMObIPM MHOMEIbMdNM 0gm EOTONHYOYMO EOMZ30ag /5b
09GO H0goEool dgmmegdol godmygbgdom. gmmmgddg dgbbyMmgdom gobmyogtgdo o6 godMwol dm-
LO3OVbMBOL O gdobdgm®mgdomo odonhgdol 39893 dgodemgds godmobzomb mmmol Loodbzhy
300099089 o bogmanl Fodol godydgde.

396339900 3030OMmggdgbhgdol bozemgomdnlol gmmmgddg dglbyMmgded dgodemgdd 3oMago 39093900
390mommb qgosohol dmdmabz®molb mzomLOdMoLom, my boowogol pH domoob ¢Ghyhgo d0boob
bomobome dgbobmgo. gb dgodemgde ogmb ®30b0L (Fe), dobgobydol (Mn), dm&ob (B) o mymool
(Zn) 890mbggzodo. mydEo, LobY®3gmo LodYomgdgool 0o308mMmbo do3Mmgmmgdgbhgdobmazol bozdomp
O00M0 O 3066MHMY o J03MM9mgdgbhgdol §oMddE dohgded dgodemgds ImbBodzms godmobzomb.
0dob godm, 303Mmbo33900 b03M0gMgdgdo oM Yoo EgdoHML FoMbyzol botgogzgdl, my Bmmemol
0b0m080L 39009800 o6 bogmymo Lod3hmIgdom o6 EOLHYMEIdS IROEOHOL SMLYOMBL.

3mb3M9hnemo do3mmgmgdnbihol bo3cmgdmdol omdmAgbol o ool yMgdoLbob gmmmgdol Lomsbom
d03mmLo33900 b03M09Mgd900m EOTYTo3900 LBO3TOMNLO YOO 0gmb OMM3930L FodmbobBm®mgdma(.
LEA3HMAg00L gobogmmdo dgodemgds bododm ogmb gmmmgdol GodEYbigMadg odydugqds, EVb-
mmgdom, 10-c0moobo 0bhghzomom. Lodommo ©odohgboobgdgmmo bogmoghgdol odohgds, my ob
1339 oM 3900006 F03OML3390 bozM0gMgdodo. o3z ™LO33900 bo3M0gMgdg00l BMMMgddy odohgds
o6 890dmgdo yz0300mmo0l 3g9Momedo y3030emgd0b dgbodemm Loodbzmol godmb3gzol godm. booge-
330 303Mmgemgdgbhgool gMobymomgdymo gm®mdgdom odohgdo dgodemgdo, 01939, 9039JdHYM0 oymL
d03Mmmb03m096Hgd900L bo3MgdMmO0L obodemaggzom, MmYdEd IROE0HOL dMIMLogbamgmow domo go
dmygbgodo yg3thm bobgmdmogo 3MmEgEyMos, 300009 g3mmemgddg dgbbymagds.

BIM3IMNL 3BO333Q33N

N
(6]




c
o)
el
a
@
b}
©
7
P
©
2
c
E
'}
@
E
Q
8

N
(o]

go0nmob sbogmodo

300myogMm ool 3MrMamodol oboMggnmomgdmo 3606HTMgdmgdlL Pbo 3Jmbpgm dotbyzol mmemol
0boem0B0L 3obgbo LG HOROEFEMYOYIO MOOMEOHMEMN0OL. BMMOL dbomodol gg3900L dobgz0m
dg0deamaoo 9330 gd9emo gobeal g3obmyngMgdol 3o6HodghMmgool 33em0mgds. Bmmol sbammodolmzol
9369d3b¢hohnemo bodydol sboMhAggzo dg9d3mbggzomo 3Gmobiodom dgMmAgyemo 10 botgo3000b dmgemo
60339000006 360 do@Mm®M, Podbmmmydom, 5 vbomgodMmeo gob3nmotmgdymo mmmmo. goMo vdolo,
9930300H0L LOd3HMIgdol dgmby 39006 9ggd0 Yoo 93mBIIL 3oM 39, Momo goEodmbIwal PAzgnmm
30890my&o Lod3hmagool 3038060 L3390 B03M09MHYO5dMSb.

3b®oe 1-do BomImMEagbomnd Bmmmgddo Lv3zzgd0 bogmogdmgdgool 39339 md0L 3033060 JoMbByzol
bbgogobbgo dagmdotmgmosbmob. boAzgbgo0 3mbi3gbh®moEngdo gdyomgds 3dMomo bogmogmgdgool Bm-
Bob. Lbgoobbgo Bo33900 9emadgbhobmzol FomomgdMNd IROEOHO, bMm®mISBY OOV, bm®mTs o
bm®mdodg domommo 3mb3gbhGmoEngdel dmamado.

bogommo gmmmmado mommgymo bo33900 gmgdgbhol dgbomAybgdo bm®dol Bwatgddo. 0d dgdm-
b393080, oy LO33900 Bo3M0gMHgd9d0L 3MbEgbHMOE0d bMABVdg Bo3Mgdo ob oMo, gl godmobzgsl
dotmbyzol Imbogmoobmdol dgdgoMmgosl.

gb6Mogmo 1. domby30L Bmommmdo 360d369cmm3060 Lo33900 Bo3M09Mgdgd0L 393339emmdL.

099530300 Bm®3odg odOMO bm®3o bm®3odg Fomomo
N(%) 1.50 1.80 2.00 2.80
P(%) 0.20 0.25 0.35 0.40
K(%) 1.20 1.50 2.00 2.50
Ca(%) 0.60 0.70 1.50 1.70
Mg(%) 0.25 0.30 0.45 0.50
Mn(ppm) 40 50 150 250
Fe(ppm) 50 60 150 250
Cu(ppm) 5 7 10 20
B(ppm) 20 30 60 70
Zn(ppm) 15 20 35 50

d0mho

0dmho dombyz0bmzoL Logomm doMomoo 133900 bogMNgMgdYS. dmgowow Mg3mIAgbrgdymmos 100
38 N-ob odohgoe ghm 39dho®mdg Bgemobodo ob dmbogmol Fozmdo. MmMgobymo bogmoghgdgdol
o000 0909339¢M00L dgmbg §303m30b boowogdyg b/ E®OL bobg®mdmogmdobodo bgohMomymo
$00900L Mm3¢hodomydo dhobmgol dgodmmgdy, bogoMmm ogmb 150 33 N. 9dmho N booogl, bym mdo,
50%-0060 bo¢y®otob ggm®mTom 36 ogdohmb. m3hndomy® dtsl, Ludmgowm, 30m90m, HmEgbs
NH4:NO3 dggodmegoo N bobygddo bozemgoos 1:1-8g. docmbyzol déeo dgodemgdo 360336gcmm3bog o-
BoMomgl, Gmegbol NH4-0b 3mb3gbh®oEod dmmoobo N-ob Byommb 50%-8g domomoo.

693m39600909m00, H®3 GHogl o6 330mL EoMazedwyg dggdmomlb dmeosbo N-ob (25-38 33 N gbhom
399bho®bdyg) 25%. gb ymol 250-380 g N-U Gogolb gmzgem 100 330Mohyem dgh®bdy. doo Job-
ool Mggombdo gggMmIghmgdds, MmAmgdbog o6 dvd3m 63gmmgzobo LoMmbyogzo Lobgdy, gb Pbo go-
Bobm®M309mmb OM3300000, odbemmgdom, 6 330600L 890gg 40 33 N/3v-0b odohgdom Mogolb
mM039 dbotgl. vg30bHmL o MoEbzgddn, Mogob méMogg dbomgb ybs 89300096 40 33 N / 39-0U 300093
gbmbgem dghobs. Mogob m®mogzg dboMmal odohgdymo g3hobymotmgdymo bobydo boowogl ybs dggdo-
®U, oobmmgdom, 5 bd-ob Lowm®mAgdy.



doo Jommmol Mgg30mbdo mol bobgmdmogmonbodo byohMmomytm $0d90L, GmImgdobmzgobog oM
300m0ygbgds 639mm30b0 LoMbyoz0, Lo3ggahogom LYBmbol gobdogzmmdodo YOO OgdoH™ML VdmEb
3-$96 39900930 LobdoMom/mBom: 33 33 N/3d 0360L0L, 03emolob s ©330LHML dyo GoEbggddo.

boy3gmgbm dgdmbgzg3080, OMa30L 393gg ddmho N-0b Jmeoobo BemoyMo dmmbmzbomagdol -
Agbogmo 75% 1nbo ogdodhmL B3gmmaobo LoMByogo LoLhgdol dgdzgmdom. Loggaghogom Lydmbol
3006303 m00d0 PBy39(ho gobmyoghmgde ygdm gi3gdhco gdoo N-0b olodohgdmo, gobbozgmdmgdom,
dbydyd 9300m3z06 booogdn. LvdggMagmmlb Gggombdo, dg3omegdymo 33¢m9d0lL Lobgdgdol dotm-
09000, odmho N pbo ogdohmb dgdgabonto: 2-3 33 N gmagmm 39ddho®bdy 33060000 ghmbgmm
63900m3000 Lotbyozo Lobhgdol 39d3gmdom, EOBYYOYMO FoOME300b, odbemmgdom, 10 mol dgd-
093. dg0demgdo bagodmm ogml N-ob ymzgm330M990mo EmBoL 3odMo 4 33/30-00g, gobogbymbdy Jo-
3960 dGob 3gMomedo.

dogo Jommmolb ©ggombdo odmho oM 9dohgde vg30LHhmL 3o Mopbzgdol 3939, mmMm®Md, 99390,
d9bgemeogde boMmgogzgdol BtMo o Bo3doMmolo EPOHM d& 0gbgdd BodmMmol obyqgdodrpg boMaozgdol go-
LoTOgMHgOMO.

30d0g3bymBdg (doobob obobyolido) nbgo dgohobmm doMmzgemo 50 33 N/3o, Mogol m®ogg dbotgl, Ho-
dmyomodgdym 2 o 3 Bemoob dgtmgyem Moggodg dowo Jommol Mggombdo. odob 89dgg, gobobemg-
d0oLoL bodo®mmo d9dgmdn 50 33 N/3o-0b OTo(gde.

N-00 gobmyog®gdol m3hodomy®mBdg Jomomo mbds godmonb3gal mmmemgdol dghobdgho BMob,
30006900 00300090980b00d0 EOY(339MMBY, dEMIYMo Ldmbol dmbogocmo dgdioMEgdy, goyoMy-
Lgds boygmaol botmabbo, Bmds o Loh3dm, goAbwgds dOHOMLBOdVMO Fgmgdmommods o Lod3z3M03].
®3(h0dommymBg odommo N 390330690b 339boMmgmo dtol o boymaol Bmdsl. sdmbol gxmoEanhob
LEA3HMBg000 Moo 363009 o dmyz0mOTmMm BIMHOL BMmMEgoo Bomgemo Jgxgdommdom 300099089, Mo
bdoGow gmmmob 8godo®mol o goMmmmal dmoogl (byMomo 34).

LbpGomo 34. vdmpob ggzoodhob Led3hmdgoos Moo 363069 o yzomgemo, sbgag,
dmBomomm-gmomoligmm gmmengdo.

g0bgmnéo

RmLgm®ob ododgdo dg0dmmgds JoMmE3mmm30b0 MMM EotMaggedwg vb dgodemgds, Jmmoobo (o-
930(mb bLlboo Mbgz0000 PMLGMETFo30 B3gmm3z0b0 LuMbyogzo Lobhgdol godmygbgdom LoggagghoEeMm
39M0omEolb gobdogemmdodn. gmbEmMmo oM Fodmohobgds boowoggdol oo PIMO3mMglmonEsb, odwg-
bo, dmgmo P-b boogogdo dgMmgze oMa3z0dg oM Jabol godmbobol bogMmmbgb.

oy P 900900 oMmg30dg, Logommo dobo ghmhobymomgdymo Loddogo Ly3gHBMLGOHOL Lobom o-
dohgoo, 100-125 33 39dhomByg o dgMmagze ®ogol ob 33emob Log®mEgdo. Lodmgome, LvgggghoEom
39omedo P-bL AgoMmg E®BOL bIoMo Eodohgde oM 063935 TFMLOZEOObMONL goydimdglgdob.
oo, gb 0dob gomzomolbobgdom, G™MI bogoMmoywgdos, GMI EoMa3zodwy, booogol d9dmB3dgdol
3900939000 Loggyd3gmBg, Ogdohgdd P-b LoMOboEM MOMEYbMOL. MY POMag3edwY P-mo gobmyogmgdol
JoEnmod oM dMob bozdoMmobo, HmAT Jumzomob P-b 3993339 ®d0T Foombomb M3hodomyd Brgdmgdl
B9hH0goE0om P-L bbbowo m®mAgdol godmyqbgdom, bLoggaghogom LYBmbol 3obdogmmmdsdn Jombyzol
B8Gob bgmo dggbygmdo. my oYM gdgmos gmbgm®mob P-b ggdhogogoom dghobo, bogo®mo dEotyg
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JoEnmm0ogd0m (dogomomoc, 1 33 P/30) ym39m 330691mmo odohgds, 093030 goblbgozgdymmo 0gdbgdo
©930mbgdol dobg30m. dYE0Mgdgmod Loghmboemol dmdgdol Jomgdo 0dob PBMYDb3gmLOYMAGL,
Mm3d 0bggdoMmgdol 3GMmEgbdo P dgbotmAynbgl bLboo Lobom. gb, Gmgméiz Babo, bmMEogmgde
06993069070 P-U blbotol godxno3006900m 96 BMLGMGmIFo30L 0bgdiodgdom.

30090909 dgMgyem Hoggodo, P-b doemoobo Bemoy®o dmEnemmos (100-125 3a3/30) 390demgdo ogdo-
Hhmb mommgyemo Mogob bo3oMgddg doobol obobyolbdo.

P-0b gg3oiohol boddhmdgdo dmoEosl 33Omom, JmmyGFm-Imadb3obm ob dg6odymo ggdol gmm-
gL, dbg39, 39690y FoyWaGYmgdoL, MHMIgmoE, 3obLoznmdmgdom, dgLbodAbgzos gmmeob Byge-
30Mob 939000 bobogmdo. 33gboMgme Bto BgMbgds o Bmmmol dmdo vMmol dohoMs (byMomo 35).

LbyGomo 35. gmbgm®ob gxogonhol Lpddhmadgdos dydo 363069 Bmmmemo dog0 d80bzotMg YObgdom By o Fgbodymo
03900 g3g00 dbotgl.

3omoydo

306by3L oo MomEgbmdom ocmoydo K gbogo®mmads, Azgymad®mos, 125-150 3 K 3gdhothdg Bgemo-
Bodo 0b dmbogemob 303emdo. 3omoydom gobmyog®mgoolbol nbo godmoygbmm N-ob dbgozlo gobmyo-
96900L bHG®OHgg0s. 308006dg6mbBogmod Bmemosbo BemoyMo K-ob dmEnmmdol 25% ogdohmb GMogdo ob
33930 oMg30089, mM03g dbotmgl Rodmyomodgdymm dgMaym M0ggddo. dos Jommol Mgazombdn
Rodmyomodgdym Gogqodo dghobo nbo Rohotmgl doobol obobyobdo. 3omoydol omAgbommo 75%
©0935(h900 B390m3z060 LuMBysz0 Lobhgdom. LdggaghoEom 39MHomado ybyz9ho 3obmyngMgds 3oemoyndol
odo(hg00b y39cmodg 95399hnco gboo. bLodggMgmmb Mggnmbdo, oo d930mMgdYm 33cmq0L 0ygbgdab,
30omoydob odohgoe bogomms 3300080 2-3 33 399dhoMby gooMa30ob, oobemmgdom, 10 mob
3990098. 30030l LobyMm39emo Byomo 30tmoydol bygmagaho. 30moydol JemmGowolb godmygbgdolol
Booogdo domomol oghmazqgool 3hmdmgds dgodmgdd oEaql.

K-0b g@oohol ¢odymo Lod3Hmagdod BmmmoOL 30099089 LoLdB3MmYg, goyz0mmgdd S MmOl
Jumzomob goyo30bxMgds. dgoMmgdom d3gmo gmmmgdo, Mmamds Lo, y®®m Lgdomdymowp doo-
bogdo (Lydomo 36). K-ob ggogohob Lod3dhmadgdo dgodmgds vggdomm dogboydob ggonzohdn ob
3060m0obmdol, Jotob, 8oL 06 ddMommo 30GOmdgo0m godmbagymo gmmmol boodbamgdo. dmadbo-
09090 Bmmmgdol 8godndmo 3ogoz0beMmEYds o Zodmdmgdy, MoE 30099000006 39b¢hEOaY Fo-
o0l gmmmolb dommggdl dmmob. 0dogzmmymoE, gmmmob dyo dommzol dmboz3gmo godmdtmgdd
o I394agdv. 9L Lod3¢hmagdo 3oMmzgmo AbEAOS 39000 PMMEgddg. 30em0)dol OdSo 393;339MmMMdY
Bogmgzol bo®molibdgs o0Lobgdo. bogmab ot y30moMEgds LMMyMBOMO Bgho, HdoMMOol LhMydhyho
06OLOMObOEMO O dME dOMTo(H0 0gd3L.

byGomo 36. 30emoydob gagoEohol Loddhmagdo 0bygdd mmmmob dgodotmol
390999000, GoboE IMLEg3L JmmmmBo o bg3thmdo gmmmol 300099089.




3omE0ydo

3oomoydol (Ca) agggooho, dmgoog, godmbigymos Ca-ob dogmgdol odommo mbom ob goposgo-
9000, Mol bLoELdbzhyg, mmzomodgdymo Ca-ob Eggogoho bdoMow dg0dRbgze gmmmol Jum-
g30emdo Ca-ob d306g mbol 3oMmdgodo (bytomo 37). booogdo bbgs 3omombgdol (dogomomor, K,
NH4, Mg, Na) domomo 3mb3gbh®mogns, vbg3g, 06393L 339L3900L Bogt Ca-ob dgdiE0Mmgdyem dgbmaol.
B00OgnL OdOM (H9b0obMBOL, gMom O MMYOMNSD 03006l s bmhom 30mmogdl, dbg3g, dgndmmos
33960Mm0Lm30L 30em307d0l F0bMEgdOL MEYbMINL 3M0Hh03YME OOV MBIy d9di30Mgdy. ndghaL
d90mb3g93080, Ca-ob yxgoEohmeb o3938060M909m0 gmmmol boodbzmob yzgmedyg gmgdhnto dg-
0mE0d boowogdo 306g0 Hgboobmdol dgbodmAybgdo.

bypGomo 37. gmmeob Losedbamg 06y vboOTMULYM BMMEdoL dmmmgdol
6936mmBo Ca-ob gxoEehob dgggos.

dogboydo

dogboydn 3603369emm3z060 o3Mmgmadgbhod, dogMmed LogoMms yydm Jzodmg MomEabmdom, 3000Mg
19903bo Lbzo doMomoo gemgdgbhgdo. gBoEonhob Loddhmagde, 3om33gnmbomog, K-0b dbgogLoo o
dmo3o3Lb 3900Mmgd0m oMY 0dMLYMo BMmmmgdol Jemmmmdl, Mobog dmbggl doMm3gdl dmmob o
300099089 gmmemob bg3MmmBo gxoEahol gonotgligdolmeb ghmow (byMomo 38).

. U > NP s
LbpGomo 38. 30gboydolb gxzoEanhol LOI3HMAns dbomaLdMEs dtMwolmymo
Bmngdol 30009900L bg3MmBo.

9036 Mm9mgdgbhgdo

d0360myemgdgbhgdo Logodmmo gognmgdom oMy Momgbmdom, 30Mg dozhmgmgdgbhgdo, mydge
0b0bo oyE0mgdgmos dodmbyzol Mm3hHodomyMmo 8ol s 3obgzomaMmgdobmgol. oyEnmgdgmo dozhm-
90m9396(hg00 dmoEo3l M3060L (Fe), 3obgobydl (Mn), dmML (B), oymool (Zn), L3ogmgbdl (Cu) o
dm0dgbl (Mo). bodo®mmagmml boogog, dg0303L LozdotMobo Mompgbmdom dozmmgmmgdgbhadl,
o33 bLozdoMmoboo Jodmbyzo0Lm30b, MY Hyhg boowoggddo, Lowog pH-0L ®by 7.5-8g domomoo, dgbo-
demg09em00 gobzomomagl dozmmgemgdgbhgool bozmgdmodom 3odmbzgnemo gx0E0Ho.

3060

3000 LogoMmzgmmmdo boooggool Yol bobogmdo Lozdo®Mobo Momgbmdom g3bzgde. mYdEo,
30000 OdOO 393(3390mmdY, MMAgmoE 3odmbzgnemos boowogdo pH-ob domomo mbom, bdoMo
begde Fe-ob gggosohob d0dgdo. booogdo 33gboMmobmgol bgemdobobamdo M 3060l dmEymmmds dgo-
900 booogolb pH-ob BMEOLML ghmor.
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6 3060L aBoEoHob Lod3HMmIgdo 3otMzgemo RBYOS Yy39mOdg SbOEZEdMEO BMMEM9dT0: Y30mNEIOL
0Mg dom3gdL dmGob, dodm3900 o Bmmmolb ypbbgdo 30 GAgds 363069 (byMomo 39). Fe-ol 63039
099303000 063936 BOmmgdol gomgm®mgdsol o Gmmmol 300l gogmemgdody dodmmzgolb dmEob
go30bg396M0 Pd6900L gogz0moMmgdsL. 030l godmLbmMmgds dgodemgds bgmonhotmgdymo Fe-ob odo¢gdom
639mm30b0 LoMByozn LoLHgdol 3gd39Mmd0m ©b WMMEgddg M3060L Lymgonob ©b bgmohoMmgdymo
Fe-ob odohgdom. bgmmoho — gboo Jodoydmo boghmoa, Mmdmob Lodyommgdom Fe dgbo®mPybogds pH-ob
000 00308mbol 306M07gd3d0. Y330, Fe-ob ggoiahob goodtmob ghdgmaoosbo bg®boo boowogol
pH-ob 393306900 7-0¢09 96 yg3trm OdMY.

LpMomo 39. dom3gdoL JmMmol JemmemBo dbomaodms dMEolmymo mmemgdol
Fe-ob gx0300h0b (Hodoy®o Loddhmadono.

906306300

d0bgobydo 300093 gm0 36033069¢mm3060 Jo3Mmgmgdgbhos, MmIgmo dgotMgds booogol hynhg pH-
ol 306Hmd9080. ggoEohoL Loddhmdgdo Fe-ob ggognhol SBdEMZ0YMm0S O 3eM0bgdd dbomo Bmm-
gd0L domm3gdl dmGob gemmbmboo (byMomo 40).

dm6Go

bgdo LH®PJHPMol ddmbg booogl, GMIgmbos
mMgobymo bozmogMmgdgool odogmo d9d339emmdo
o hydhg PH og3L, 0969000350, dmEmOL dOTO
3909333900 md0  oboboomgdl. dm®mol 993339 Md
d30Mmgdo pH-ob E®BOL godMEobmob ghmo,
bmmm  996mgze  3603369cmm3boe  I0Mgdo,
MmmEaqbog booogob pH 7-8g domowmos. Mgdm-
Bhohpmo bgohGmomyMo Emob F0dgd0, Gmgmb
Bgbo, 0bhgbboyMoe Jmobdotgb dmML, 306090000
0b0bo 3ydogoE V6oMIMYd9b boymal.

dm®0obgx0E0H0306039moAbEgds dbomaadtms
QOOmaool  dommmmagogdmo ob  dgbgemgdymmo
B0l o v3030mydo Btol Bybhomgdol Lo-

by®omo 40. 356306930 gBOE0MHO dbommaadMoo boom (byGomo 41). sMgymo Lod3dhmadgdo 3gosL
B0 Bmmmyddy Abgdd dod®39dL dmtol _ _
et tely Ca-ob gxopothob LEI3H™AgoL o 063336 obo

modmbymo  gmommgdol obomggdol, oghy-
bob o 6396M0L Loodbzthgl. 53ol 3o, dgod-
900 gob30moMmEal 300099030 goy30megdd O doMmm3gol dm®mob Jemmmmbo. gmmmgdo o Wabhm
dgodmgoo gobgl 33930000, HmEgLoE dmemmadn 8o AgMgds o, Ludmmmme, bpgdo vd030tmy-
0 396H0LHgdoL 3300m3s. dmGmOb BmdogMo gxoEodolb gz 330MEIdS Yy30300m900L dmds o y3o
300m0b d(h3Mob Bodmgaby, Mo 063930 odOMbOMOLbM30b PIRMMInMmYdYM bogmal. ot odobo,
dmMob gx0Eoho 063936 doMomoo o 33gMEomo iggbizgool Btol dgmgMbgdsl, Mol dgggowo
30000900 dmzmyg, dyhdmazobo ggbgms Lobhgdo.
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LyGomo 41. dmMob EgReEodhol Lp®omo 42. gmmegdol 300099006 bgzdmbo Ly®omo 43. omyomoob
}h0336M0 LOI3HMBJd0d BMMEOL dmtmom hmgdbozgehmdolb Bhodydo boddhmados. ©0993030(hob Lod3¢HmABgdoo
63960b LoELdB3Mg O dohotMs dmdol, gmnmob 393066MHmgds
©09x8MmO306H g0y boymao. o doM®3goL dmGol

JommGmBo.

dmMoL gxnoEodhy® o Hmdbozn® Embygdl dmmol ododmbo dzodmgs. $06Mmo0 EmBom wodohgdol
Jd90mbgg3080 d90dmgdo oghm3gl dmMmol Hmdbozn®o ©mby. JoMbyzo ghm-ghmo ygzgmody
33mdbmo0noMmyg 39mbMos dmMmol $oMdo mBoL dododmm. dmMmom hmdLbozyMmdol Loddhmagdos dogo-
0, Imyz0momm bogmazo o Bmmgdol 300099006 bgzhmbo (bLyGomo 42).

0000

OMYO0d 300093 9Hmo Jo3Mmmgmmgdgbhoo, MmIgmo bdoMow agoohy®os hyhg boowoggddo. gmbgm-
®0L 8900390 EMBom Odo(hgdod dgodmmgde, 3odmobzoml Zn-ob mbol dgdotMgdy. Zn-ob gxoohoL
LEA3H™MT9000 PMMEgo0l 39306MHMYdS o doMmzqol dmEmol Jemmbmmdo (byMomo 43).

LHOEMbgdl-3630¢mgdol FmEomgdd

dotmbyzol BmgogMmo $0d0, gobLognm®Mmgdom, mol bobgtmdmozmdobowdo bgodhMmomydo, Bomamddbol
000 MOMEIbmonm 3630mgdl boMgogzol dGwoby o gobznmotmgdol 3gGmomedn. bodotmwgdn ybgo
domogommm MHodgbody 330M0d0 ghmbgm Lo39z3ghoE0m 39GMmomEol gobdogmmmosdn. obobo 3mb3Y-
M9bi30ol 3oybg3l 3obz0mOMgdE bogmal gmApmLobmgdol 9bgMmzoomo o boowogdo Lo33900 bogmo-
9690900m. om0 dmEomgdd doMmhHozos bgmom (bydomo 44).

0360bdo AbbAmodMg JoMby3z0L
3mobhogoo

doo Jommemol M9z0mble o LogoOmzgmmb
bbgo TgEotMgdom Mo oEanmgddo 0360L3o
dlbdmoothg doMmbByzolb 3063900 o dgmbdyg bemol
dombogmol  omgdol 893gg  Logobms  33tmg-
dol gobobemgde. Bmgogdmomo 36oMHIMydgmo 03-
Bobdo dbb3mooky §0dgdoEob LYBdmbdy ™Mby
d9¢ Imbogomb o6 0mgdl. mydEs, dgbodg bgmb
TP . dgbodemgdgmoo  dmbogmol  Loby®mzgmo dmEy-
byGooo 44. oS B3gBsGAEB 3530006HgdIO mmoolb dJogmgds, dmyzobolb m3hodomydo domm-
36390m9d0l dmgogmade. 09000 o FoMmm3z0L Fobbowo dgmmegdol godmyg-
6900L 390mbggzodo.

3900006939h0emgdolb domgdo 036030 LbAmootg Fombyzol 633900l Fobobemgdol ob dgmedg Bemol
d900093 90900l MomMdddg odm300090mo0s Lbzowolbzy gogdhmmby, dom dmMol, botgogzgdol Lodmmo-
96909, dgmMg Bgeml bogmazob Bmdodg, bogotMgnmmo dobol oMLYdMIOBY, BoMBmgdol botmFgdlo o d0b-
oL dmmbmzbodg. Ludmgom, 0360Ld0 Abbdmootg JoMmByz0L bo33909000 OHMMS 3obdvzmmMmOddn
330600900 IMLO3MOObMBS O bogmxnb Bmdy, 08MEgds LuMg39mm oL O PV30Y050mOb 33306 Y-
0o 3 momgdgdn. 36oGmTMYdmgd0, HmAgemmo 3MmydEnodg 008oMmbg domomo dmmbmazbos, mydge
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oM dgdzm 3G9m0 Logotgymgdo, Mmgmbz Bgbo, dgLedg Bgmbog ©boM3Mgdgb 03bobdn dbbImoomyg
$0d90b dgmgynem ®0ggddo. o3 goobyzghnemgdol dobomgdo LogoMmmo BoMmamgdol bodmggool o Bobo
LgBmbol 630bo dmggdol dmbogdgool gymmobdomo vbomondo.

0360bdo dLbdmootg Jotmbyzol gobobemgdo Pbo AohotMgl dmbogmol omgdoEsb Moy dgodmmgods
dm3zmg bobdo. doo Jommmoab Gggombdo gl bergdd n3emobol obobyoldo. Mo YBO™ Sy Avdmys-
0000900 3omhmbdymo yem308900 o dbogmo J39botggdo gobznmoMmEgdd gobobmagdol 39dgg, dom
190360 m domommo 0dbgdo dmbogmmoobmds dmadg3bm bgml. gobobemagdo o9& ybo goonmb 03emobol
dmmmLmzol. gobobemgdymo 33mgd0 Pb3o ybs dmodmbyol 03emobby o v330LHhmABn, Momd byemo
3996g4mUL 3630mgdol 306Mgow dMEoL o vbomo 339606MHggd0Ld Botdmdabol, MoE dmdwgzbm Ldmbdg
domomo dmbogmoobmool Logydzgemo 0gbgde.

0360Ld0 dbbdmoomy domByz0L Jghgymmo Moggdol gobobemgdol 3MmEgldo 25-30 bd-dy 306GMM3gdS
0oL Logobg OL30mM ob GMHOEYMO JPmmHo3oHhMmMom (byMHomo 45), gmmmgdo 0modgds g3gLizol
ggmoob mbog domom mbgby, botgoggdo 39dobozytmoe 0bm®mMadngds Mozgdo 300mgdosbo ddMbogn
goMpbom, 3980093 30 bgmom godmmbgmgds, 396MHO0E0E0m OTYTo3wgdd, gobmyoghgds s dm-
0MByzgdo.

©03900L o306Mmm9d0l d9daz 0000900 d39em0 Bmm-
mgd0 3603369emm30600, M3 0O ©OB0ObEgL ®qLzoL
gogmo o doMmbyzol dpgboMmol Lobyobo gobhmpae.
dotmbyzol boMazozgdol dgo bobogmol dmmodzs dgnd-
mgdd 399dobozyMo ghmo ddGmYbogo Lomodol go-
dmygbgdom, MmdgemoE 300dymos (GmoghmMmbg ob bg-
mom, JomomboRgotmoobo dmpmMmodgoymo dokybogo
0bLb®Y3gbhom (byMomo 46).

0360b3d0 dbbAmooMg $03900L gobobemgdol d9dggo Lo-
9byM0d gomodyyemo boMgozgdol dgdobozyMo dgm-
bgmgdo Mogob dogbom FdMHbL30 MMHOE0YMO 39 (HO-
30hmMom (bydomo 47). bodmgogqgdol, osbenmgdom,
BobgzoMo ybo dmLomEgl, Momo gobobemgdol d9d-
093 3030mmm 30Mz0, dmogtho MHogo.

Lp®omo 45. 03b0bdo bbdmoomg Bo®By3z0L
3060bemgdol babyobo Logggby®os Mogol
Logobolb dgdi30tgdo.

000L 8900093 bgdo ®03gddo, oobemmygdom, 20-25 Ld-0b EEdmMmgdom oMAgbogmo bomgoszgool
dgmbgmgdo. g, Gmamey Babo, HoMwgds bgmom vb mmbom (byMomo 48). vbg39, Gogb ybwo og-
dohmL, oobemmygdom, 2 LA boowogo, 0bg, HMI oM EooGIOML ;gLizol ygmo. dodmbyzol botgoggdl
gm3zgmbmoy®mo sbomo g3gbzgdo godmbolb ggglgolb dgwo boboemdo, sby Mmd, gL byl dgybymdl
doGomoo 339botgqdol MgagbgMmogosl.

Lp®omo 46. dggemo do®mbByzolb botao3gdolb 6396M9d0b Fmm0d30 YoM M0l Lodowmmgdg domemo.




bo®939mM 90006 d0GdMMO

dgmbgemgdol dgdagg 03060b30 JbbIMooMg 3P H030MgdoL gobobemgdol 3930930 LowgbyMo ybs nymL
3693963000 308b0m 39MdoE0EOL boMgzom odydoggds: sulfentrazone (Spartan) o pendimethalin
(prowl), terbacil (Sinbar) o6 napropramide (Devrinol). gb 3960030900 9x39dhyMos dmgmmo Moz
LOMY39m™x0MOL LOdOdMEZgmOE gobobmadym Jghgym ®oggddo oMmaymo, 0360Ld0 dbbdmooky
do®byzol bo339mobmzgol Boggbymol oMAgboemo 3gMomeolb oo boBogmol gobdogemmdodo.
396Md03000900L googdhon®gdolmzol vy gdgemo 0dbgds domo booogdo dgMmgss 63030L ob obobzodon
Lotmbyozo Lobhgdob Lodyomgdom. dgbodmmgdgmos 3gMdogowo sethoxydim-ob (Poast) godmygbgodo
03mbymo boMgzgmo dogmobol Goboomdwagg FoMby30L botzgozgdol oBoobgdol Molzob goMmgdy.

Bogbymol gobobemgdol 3gGmomedo, 3-4 m30L 3obdogmmmosdo, 3000Mmg FoMmByzo godmomgdl sbow
39MmbIYm ymmmHgdl o Hoggoo sbomo d3gbotggdom 3o03Lgdd, LEM39mgdmsb LydtMdmmzgmo
bodoMmmo 39MmO0E30EI00m ETYF037900. LEMY39MMYOIMOL VEIBLOMOBIE® b VMVg®adha® dGdmLL go-
Bobemgdol 3gMomedo dgggoe dmdygsgos doMmbByszolb BoMagogzgdol bybho B Boggbymol oMhgboemo
39MomEol gobdogemmododo o d9330Mgdymo dbbdmoodmmos dmdg3bm Bemolb godogbymdyg.

396myogHmgdo

300093 gMmo 3b6033b6gmm3obo  mmbobdogdo
3emohoool gobobemgdolol oéMol boMgzgogzqgool
30bmyogMmgds, Momo bgmo dggbymb dmogzo-
M0 93960yl bggmoboem gobMol, LhHm-
mmbgdol Aodmyogmodgdol o obogmo botgo-
39000 dGol. Mg3m39bgdymos 50 33 N-ob,
P-0b, o K-0b odo(hgdo momm 399dhomdg ndy-
oMME ombymgdol d9d9a. J30dmzobo ob
dupdyndo L®YIhGob boooggdobmszol og30-
Lhmb Tyo 3gGmomdo Mg3mTgbgdYM0d MoMM
399dhoMmbg odohgoom 25 33 N-ob odo¢gdo.
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byMomo 48. dotmbyz0Lb bgmom dgmbgmgde
botz0390L dmMob 20-25 L1J-Bg.

dmmbygo

dotmbyzol 330mgd0 Pbo IJmoMmbysl pdyoemme gobobemgdol 890wga o gogMdgmagl Bogbymol
oMAgbomo 3gMmomob 3ob3ozemmdsadn B39mm3060 0hogoEnol vb obz0d900L boLhgdol godmygbgdoom.
306by30L 60339m0Lm30L LognOMO booEOZOL LomoboEm Hgbosbmds, GVMO EOboMAgbo bothgoggdo
300dotmmb demogtMog, Rodmyomndgl godmmbdymo yem3edgdo o sbogmo dE3gbodggdo.

dombyzobmgolb bgmdobobgmdo Bymmol mEymmmos gobdommdgdymod boowogol Bymol 393039000
9botmom, vmGmmgemgdol doA39b90m0m o 339boGm0L BgLizgdal bom®m3om, Moz 15-20 LBd-00. bo339Mm0
960 dmoMmByol, HmEgLoz booLgol Hgboobmdol mby doyobemmsggds bozzgmol Bymmol dg3v3900L
6060b 40%-U. g30dm300 booogdg 3bgem ©980bdo dgodmgdd bogo®mm ogmb dombyzolb Immbyge mMm-
Lod EW9dn gEhmbgmm.
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390mgmdodg gi39dhuto odydozqool d9dga dombyzol 6o339m0 0gbgdd demogMo o 3oMaow gobo-
bemgdyomo (byMomo 49). Loyzgmgbm dgdmbizgzodo, Mogol ymaggem 330Mobhnem dghddg 50-60 botm-
3030 nbo ogmb.

03339630
do®byzol $0dgdL pdghabmdol od3l m30mod-
h396300L Pboto, yzo30emol dodmmdomo (3h3Mo-
0bd) o dgpdmdomo (dham) bBobommgdo 9M-
030090mob  obemml  dgdodmgmdl.  y3030em3n
olgmo Bymdo boygmazol BocmImddbol »dMmYb3gm-
gogb. mpdge, ©odh3ghmaol bgeml ybygmob Lbgo
ggogdhm®mgdog, Mob 39wazooi3 0dGMEYds bogmaol
MomEgbmdy o boMolbo. dogomomo, Jotho
0Mbysb y30300mgdL o 8ol yzo30mol d¢hztol
: 3o00(3930L, ™Yo Yz930emob  yzgmo  dYHIML
bp®omo 49. Bo6byzol 3o6Maa 3obabangdymo LEYmo EOIH3gM30bmzol dbmemeE JoMbs o
89699u0 G030 53006 893mwamBaty. ®300000(h39M3089 oyghbmdy ot  dgodmmg-
do. bloMoE oyEomgdgmos  odohgdomo od-
Hh396M30 @YH3MoL o Lbgo 369Mmgdol dogk, 3obLognmdmgdom, my LobyM3gmos boygmaaol dogdbode-
myMo Bmdo o 30Mgo gmMdol Igmbg boymagol domagdo. Loy3zgmgbm dmboEgdgdol gmbg boymazol
Aodmyoemodgoobmzol bogoOHmo gyh3cab, oobmmmagdom, 16-20 3080k ghm yzoz0emdg. dombyzol bo-
30339000 ymzgm 3ggdhodmdg by dgotmg mMo Lo BHIGMOL godmygbgdol 3oGmdgddo dgbodmgdgemos
dmbO3mM0bmd0L 20% -39 g3odtMms s JRGO®m LOYmymBomo gm®mdob bogmaol domgds. b3gdo Pbwo
30bmoggl 60339m900L 30000 FobmmdmoE y43030mmdoL 3gMomedo.

03(h39630L 9x39dHPOMOS dgodemgdo gobobodmatmb bolizzgdol d93mbadgdom yzozoemol g30tMgz0bol
BYOEm9o0L Avdm33960LoL. bodo®mo y3030mgdo 39dmbBAL bozzgmol Modgbodg dzomsl, gob-
Logym®mgdom, 336¢hEM0L3I9b, Looy Fghow LogotMoypms, Mma yzgmodg Lybhoo EOIH3gM3s. 30M3o
odH39Momo y3030emgdol dyh3mgdo 0dbgdo dndo o d93993mm0. ©OPdHh396o30 dmMAH3Mmgdo 0gdbgdo
dmy3000mm-3md6306m xgghmol o domoob Lybho. oMobozdotmoboe odh39Momo yz030emgool -
dmAgbobolb 4 @WYH3MgdoL MomEabmdol godhws byl dgybymol dotmbyzol botolbol o dmbogmmo-
9bmd0l BGol. Jgm®mIm bogmaol oo Gomgbmdy, sbggg, 300603bg0L y39mgbo dh396m30L Lo-
d0mmgdody (byMomo 50).

Lp®omo 50. 3o(hoMo, IRMOHIMgdYmMo boygmaol oo GomEgbmds dgodimgde
309mbB3990m0 0gmb 9Mobo3doMm0bo odh3gtzom.

bLo®939Mg0MO6 dOIdMEMY

Logdommzgmmmb booegqgddo IMogomo domobm3obo O QoMhmmgmmmmazobo boMgzgmos gogzmg-
m9dYm0, Hmzmb3 9hmbemoobo, obg IMz30mBemodbo. dom dgodmgds bgGmomdymo 3hmomgds dgyd-
3606 Jomby3L, 3mb3yMgb30o goynbomb oddMN, dMOM®TS B9Lizgd0Ll 3dmby d39bodmal Lobomemol, Bymol
0 000g0Lb 133900 b03M0gMY0gd0L Towgdedo. oMo odobo, Luthggzgmmgdo dgodemgods, 3bgMhgdol,
0930(h™gd0L O V3590900L FoL30bdmmgdo oyml. domomo boMobbol FoMmbyz0L Mm3thndomyto dm-
Logemob dobowgdoE ghm-9hmo g43gmodg 3609369emm30b60 LOdYoMgdod LOMY39mgdmeb dGdmmal
dgLododolo dgmmEgdol godmygbgds. 65339089 LoMg3gmmgdol dHLYOMOS dPhMYEgdL IBgMgdole o
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00030090000 3MbHOMEL o bgmb Pdmol o3hggmol 3MmEgbl. dmmogmommgbol dymAom ogL-

My d9800mmaoym 330m9089 LoMg39emgdn 0gbgdd M0ggol dm®mol oMLgdYM 33009330 O botgozoL
dodgdotmg Logmgdo.

LO®939emg0MOL dMdmeol LoY39mglm Tgomos booEogol Lomobome dmaBowgdy, dgdommgdymm
339089 3mmogmomgbol dymAol oggdy, dMmgym ghoddg boowogobzymiogopnd, badsol dymBol
©oygMo 339030, 39MomEymoE gommbbs, LdMI39emgdol bgmom dmEomgds O 39MO0300J00M
d96003me. I30Mg 13gM3gdmgdobmaol, LogoMoym, y3gmody dgbogg®mobo bgmbo Lotmgzgmgdol bgemom
3000M33moo. dbbgomo 36oMTMgdmgdobmaznl, MMIgmmd 66339006 BoMHMMO0 MOdEYbody 3gdhoML
0930900, bogoMmo 39Md030gd0L godmygbgds. EoMa30dg 39MmomEobmazol gomazomolbBnbgdyemo
dodoy®mo 396003000900, Mmamd Bgbo, P8GOHYbagmymal dgbobodbog 39009390L. MY33Y, bdodow ghmo
3960003000 96 dH0b 9x39dhado Lotgzgmgdol gzgme bobgmool BobodMAEga. 9990b godmawnbomy,
Lbgoolbbgo Lobgmdol bLoMg39MmMgdMeb LodMdmmzgmo LogoMmm 0dbgdo Lydmbol gobdogzemmdodo
Lbgoolbgo bobol 3g®MdoEnol godmygbgdo.

LoMg3gmgdo Jombyzol Lobgthgggdobmzolog 3Mmomagdos. 3PmH030300, dommbbo o bgmom Lo-
©939m900L dmEoemgds Pbo 3obdgmMegl Mo dgodemgds bdoMow, LoMgzgmagool déol 36Mg39-
b3oobmz0L. 39emHh039300 P6d oymb Bgodndmymo s RohoMmgl BOH®bomoE, MmO MO30000 v30-
3ommm Rodmyomodgdymo d39botmggdol obnobgds. Lobgtmggdn 3oMmmbIymo Pm308900L o vbomo
d39boM9900L gooognmgods dgbodmmgdgmoo Bgwodomymo 3nmmho3o300l 390093.

LoM939mgooL BoBmdadbol bgemlb ydmol, obgag, 306Mgo LobohodMoymo ©odydogqds. Loboghomoymo
039803900 9330M90L 6533989 dGOLYdYMmo MmAgemndg LoMg3zgmol gogMmEgmgdol o Lbbgo bobg-
®d900L LOMg39emgd0l goRAgbol. 3ol goMs, 3603369mmaobos 038 LoMgzgmgdol dmEomgdy, GHmA-
9003 393900h0yMoE 3Mo3emEgdy, BoMdmddbol oo Momwgbmdom mglemb o6 dgodmmgds bgemo-
bemo gondotmmb, my otmho hgboobo booogol Moggddo. booogdn odothgdymo bozgmo ob bbao
mMzobyemo bo3m0g®mgdg00 ygmzgmmazol Pbeo ogmlb 3mI3mbLnMmgoymo ob LhgMomobgdymo, Momo
00300000 93030mmm LogmEbemolybotoobo Lathgzgmgdol mgbemol dghobo. gobodoMs ydbgddo botg-
39mg00L mgbemol Botmdmdadbol dghgtmgds odonhgdomo 3039630 dgmmeons. dbg3g, doMmbyzo oM
9600 3odgbagl 0bgm 65339m9089, Lol GOz Bmodbo LotMgzgmgdoo.

Lo®g39em900 BoMbyY30L 6033900900LmM300L LIGOMBYMO LogOMbgd o Logo®mms Fomo dmEomgdo Jmgemo
Bemob gobdogemmododo (byMomo 51). LoMgzgmgdol Aodmyomodgdedeg vMdmabzmol dgmmegdoo:
933P 3P (H030(300, ZoMmbby, godoMmazmo, booogol dymhomgdo o 3gMoo300g00m o-
Jydozqoo.

it B s 7. e i i AP0 L
byGomo 51. Lubgzgmmgdol bgmom bdoMo dmEomgds (FomEbbog) bugotmo,
Momo 3gMd033000900b 3odmygbgool gotmgdg Aodmysmndgdyem dombyzol
603390908380 o6 dmbrgl bLdthgzgmadol demogh gozkmEgmgdy (JoME3bos).

do®byzol 3BoMm3mgdemgdo 0ygbgdgb 3g®mooi30gdol MM dodomow HodL: omadmE3gbgdodog o vmdm-
3969000L 8930093. 0bobo, Hmagmdz Bgbo, godmoygbgds Bemol Lbgoobbge EMML o bbgoobbgs Lob-
doGom. d>mIm3gbgdodg 396MH0030090L 0g4qbgdgb dotmbyzol ZooMzzody. smdmEgbgdodeg obody-
30390 3ob3ym3bomo yzgmo 3gMmdogoo, MGmIgmog JoMmbyzolmgol godmoygbgds, dmombmal
dgbbyMgdol ob booogdo Aobzbol bogmogMmgdol goboogdhoyMmgdmoe o 3gMdoEool dsmGmmgemgdobo
o LObomgBy OOl MO30000 dLOENgdMSE. db93g, 39Mdogoo dgdyozm LoMbBysgo Lobhgdol
Lodyomgdom LozdoMmobo 0MmogoEnol 3oMmmdgddn, Home boowogo gooymobommb 5-10 1A bow®mdgdy. gb
4360l d06m0ghl LoMgzgemgdol vMImM3gbgde- gobzomoMmgdobmaol.
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00dm396900L 8990098 IMJd9c0900L nbotol IJmby 3gMdo30wad0 dmddggdgb gmmmgddy (3mbhodhydo
dmgddggdol 396md0o3000g00), LoMgz9mgdol EodYdoggde 08 39Md0EnEadom bgds domo ddmLgmoL
d900098. 9dgLodemgdgmos  3gMd0E0gdol Bgdmeob EoLby®mgds Jmmoodb qodmmddy (dotmbyzol
bgtgqool oMg30dg) 96 3MmbhGmmmOobmazol 3o6Mmo339h0l odndbgdom dgbbytgds bLoMgzgmgdal
®o0gol dyo vagnmgddo. vdo39 dodbom Jgbodmgdgmos Pmmmgddg dgbolbyMgdgmo Lobhgdymo
3960300, gemogmbonholb godmygbgds. o3 39M00300090L 06 vboLNOMYOL booogdo oghoyMmds o
bogoMmo Jomo 363009 Jumzommob dgbgos, ™A LoMgzgmod dgobmzmb. sGbgdymo botgzgmgdol
30boboEaNMgdmOE o dmgmo BgBmbol gobdogmmdsdn 3MmbhGmmmobmazol dgodemgods, bagoMHm ogml
MHmagmb3 3mbhodbhn®o o LoLhgdyMo, obg3g, boowogdo odhondmo 3gMdoEnEIdoL godmygbgde.

0dob godo, 0MLgOMAL bgmmgdioytMo vb vMOLgMmgdEortmo 3gGMoo30Y00. LgmgdoytMo 3gMdoE30YO0
99399hueod dbmmme goMm3zgymo Hhodob LoMggzgmmgdol Boboomdwgg, dogomomog, sethoxydim
(Poast), fluazifop (Fusilade) o clethodim (SelectMax) — BgMomagmmemmgobo bmenm clopyralid
(Stinger) - guOomgmmmmaobo LBo®Mgzgmgdolmazol. oMmobgmmgdion®o 3gMdogogdo, Mmgm-
Mogoo glyphosate (round-Up) o paraquat (Gramoxone), sboagn®gob ob v800bgdL y3gemo 63Mo-
MROMMNEMZ0 O BIOOMPMMEM3ZDb LdMgz9mgdl o Fombyzol 03 boMmzgozgdl, GMIMgdLLJ
dggbgodo. B3Mmomammmmmaobo Lo®Mgz9mgdol 3gMd0EoEo VMOIBGIHIM0d GoOmMmBMMMMM3ed J39-
boMggddyg, dom dmMmob, doMmby3dg o dgodemgds dolo doMododm dgbbydmgde Moggddo. 3gMmdoizool
ob 39Mmooi300g00l  3m3d0bogool dgdAgze BoMmByzobm3ol OdM30EOYMmoS bo339mBy vMLdYM
Lo®mg39emg00L Lobgmogddy, boowogol Hoddg, mMmzobymo bogmngMgdgdol 3G mEgbhe d9850g9bmm-
dobo o 39600E00L Gobidy.

boMg39tmgdal 3MbHOMo FoMbyzol boMgoggddo

Jdgtgnem 03gdo oMgymo dotmbyzobmgol doo doMmmmol Mggombdo godogbymdg gtMogm
BoMao3900L ndyormme oMma3olb dgdpgg M9g3magbgdymo 3gMmdogngdol botgzos sulfentrazone
(Spartan) o pendimethalin (prowl). 08 m®o 3g®doEool 3m3d0booodo godmygbgde ydhmybzgmymal
636 0mARmmMM®3000 O Gohmmammemmzabo LoMgzgmagdol dgbobodbog FmbhMmmUL. gl 3gtModo-
(300900 o6 Pbo godmoygbmm, my gMogm dombyzolb bgtado 3906036900 Bhwo. my gbogm I39-
boMmggdo LMYmoE Jmgmgdodmg dagmdoMmamodsdo o6 d&mol, vdob dgodemagds godmobzomb bytmggdol
860l o vbomo d3gbotggdol Mompgbmool dgdintgds. Sulfentrazone-ob vs&gmbolb dgdmbggiodo
dgbodemgdgemoo dobo flumioxazin-om (Chateau) o6 lactofen (Cobra)-om Bobogemgdoe.

oy 0mIm39b90080g 39Md030Y00L 3M300bood oM PIGYB3gMmYMnL LoMmgz9mgdmob Lomobom
dGOdmmob o bYBmMboL g3000 gHhoddyg Mogdo AGMOz0mo LoMgzgmos, 30800 omdmEgbgdol 890¢ga bo3-
3900 Pbo odydoggl doMmE3mm3bgdol Loboboomdwggm 3gMdogoom (sethoxydim, fluazifop ob
clethodim) o goOommgmmemmgobo 33gbotggdolmzol gobzymzbomo 3gGmoogoom (clorpyralid).
omdm39bg00L d93c09a 3960030009000 E0TYBV3900LM30L LOYIJMgLM MmO LoMgzgmmgdol dghHoyMo
860l 39G0omEo o MmEo domo Bodowemyg 5-10 b3-o. gl 3gGMdoE0Yd0 JoMbyzobmzol ot oMol bo-
dodo o 390dmgdo Pdnomme doMmByzol botmgozqddg ogml godmygbgdyemon. doMmby3zol botgoz90do
omdm3gbgool 39393 PoMmMmGPMMEMM3zobo LoMgz9emgo0l 3Mmbhdmmabmgolb dGHLYOdMOL dbmemm
9bmo 3gdmodoion (Jogomomor, clopyralid), Gmdgmog o6 0800bgdL vghoyto ddot dotbyzol
d3gboMagol.

06HLYOdMOL 300093 MOAEYb0dg dMOLgmadEoyMo 39600300, MMAMgdoE ©boEaYMH9090 dmdm39bgdym
ROOOMBMNMMZOD o dogmobmzob BoMg3zgmgdl, mydEo dgbby®mgdolol domo ToMmbyzol botgogdy
dmbzg®o LYOOMBYMOE EooBBbYOL boMgogh ob godmobzgal dol owy3dzoL. gL 3g9MdoEogdoY
paraquat o glyphosate.

omadm3gbgdodg 3gMmdongdom — sulfentrazone o pendimethalin ©odydoggdo dgdmamdodg dogo
Jobomemol Mggombdo dghmgnem Moggdow otMgyem 03b0Ldo dubdmootg Bombyzobmanl (dog. Honeoye)
oM Pbo Aogodgl Jombyzol boMgozol dmL3gbgdol dgmdodmgmoodo goolamodwg, Moy, GOm-
3mé3 bgbo, bmgddmol obobyoldo bgds. 39Md0E0ENm ETHdo3900 Pbs RohoMwal boMgozgdol
Rogmol dyemhRom ogoM30dg. MmYdEe, MH93m3gbgdymo o6 oMol d93mamadodg olgmo boooggdol



396003009000 OIYF03900, LoE MEMZOBY B3M0gMgd9d0L 893339emmds 1 3O mE9bhdg bozmagdoe.
bdotmo godoxbymdg, 3000ty dodmbyszo o0bygdL 3939ho300L, gobbozymMmgdom, (Hgboob booogdy,
OHoymos 39Md030n00L dgiobo.

ba®939¢0930b 3WBHGME 9o 33¢9d8Y
bodggMgmml Mggombdo dgdomegdyem 33¢mgddo booogol dmmogmomgbol dymhom OBOM3d

LozdoMmobo Yoo ogmb Gogol dogbom LOMY39mMgdMOb Lomobom dGMdmmolm3gol. 33¢m9dd0 ob Mo-
3003mMm0oLgddo o6 b oymb LuMgzgmgdn, MoE Pbs FMIMEMEIL 3mHOZ53000 db dMAME396900L
8990093 30M(330mM306 O BOIOMMBMNE®35b J39b06g9d8g 6ol GOHmbomo, edodbgdom dgb-
by®mgdom.

dgLobby®gdmol EO30mM0dMJdd o IM3Mo-dgbobgo

39600300m o3YT30390030g LogoMmmo dgdobby®mgdmol Eo3omNdMgds BoMmby30L OB0ObgdoL dgbo-
d30®mgdmoE o 39Md030oL dogdbodomy®mo 9x39dh ™oL PBGOYDb3gMmLbogmao. dgbolbymgdmol 96
®33060m306900 dogmnob 3603369mm30600 LEMY39MmM oMb Bo®mTo(gdmo dGdmmobmszol. 39GMmdoEoEol
d9¢obobob dgLbyegool bLoRdoMg nbs nymb domoob ghmgzotmmagobo s, Mmam® Bgbo, Ybo dgog-
39600gL 2-3 39/boomdon. dgbbyMgdobol bugoGmms odommo Bbgzol (138-207 kPa; 20-30 PSI) godmyg-
0900, Gomo PdMYb39mMymMBoMo 0gmb 306030 OROMZO O oM JmbEgl Bodmol gomMdgsgao.

d9035LbymHgdmob 3060l 30339008 dg0demmgds gogemgbs dmobobml ghmgzomhm3bgosdg dobo dmgmol
ob bobgmghol 308y0my®m Jgbobgomdodyg Bg9z03magbol dmbrgbol gotgdy. ©dwgbow, LodoMmms
dgdoLby®gdgmol 6396900l Mggnmodmymo dgE3me. PdFmigbos bobgMdmogo dmbdotmgdol 30000
dgmbg 6390900 o LgoMms Jomo MgaYmMOMYMOE g3obagbs godmygbgdol dgdwag Moo FogMmoboom.
d9030LbyMgdgmo dmbIoMqoodg LomobomE b O3dMNdMEL. Hhyholb Bmdds, dgdsLbbydmgdemals
dmEymmod o dmEamo Pbes ogmb ghmagzethmazobo. 3930LbyMmgdmol JmEyemmds Pbs 3oodmamb
0onmgymo  3omob dogtm. bgdobdogtmo dgdobbydmgdmol 6390, GmAmol bLombol dgbbyMgdol
JoEgpmmods gobbbgogqoymos 3boMm3mgdmol B393003039330900bg806 10-8g dgho 3MmEgbhom, Pbo
d90339mmU.

dogbgoemgodo

dotmbysb dogmoob bdodmo vgd3b 3Mmdmgds bbgoolbgo 303690emgd0Lgob OMg30000b dmbogmol vmg-
00d00g. gb oMol dmgdozo o dRbzmgho3-36nbbogo 30369d¢mgdol oo L3gdhto. 3o369demgd0lgob
OY(339¢M00 y39mo Jumzomo, dom dmMmob, igbagdo, 30Mm30, ynbbo, mmmgdo, y3zo30emgdo, bogmao.
3030690emgdmob dGdmmol 9i3gdhPcMo 3MmaMmodgdn gnemolbdmol dglodmm 3OmdmMgdgomob o 3o-
30069000 8m3g00L domgdol bdoto JmbohmMobgom o, LodoMHMygdolodgd®, Lomobowm dEgbotgmo
©o330L LOTYSEYdgd0m EMHMYMOE Eo3YF03900L. LG oMBYMO EPOB0VBYdOL MO3000b dLdENMgdMOE
0)3000 90900 303690¢m900m godmb3919m™0 oB00bg00L LOd3HMIgd0L FMEbY. dMLYIMBL Fv3690¢mgd0L
369396300L oGO ghmo Fgmmeoo: Jgbododobo LobodhoMoymo Igmmgdo, dommman®o o Jodoyto
3mbhmmmo. g39dmm smbgmomos dodmbyzob y3gmody goztmgmmgdnmo 303690ema00 o dom dodoMmm
93396009070 3mbhHmmoL wmbobdogdgdo.

dpamo (Chaetospihon fragaefolii), (Myzus persicae), (Macrosiphum euphorbiae)
‘z*.. -] ___. " S
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doMby3zol dpado (Chaetospihon fragaefolii), 3630069 o(hdob dngdo (Myzus persicae) o 3ohhmaomob
dpgto (Macrosiphum euphorbiae) dpg®mol ob Lobgmdgdoo, MmAmgdos bodo®mmzgmmmados gos3dg-
9090, 30350000930 O33003900L0L FoMbBygzol 0ya&o dgodmgdd gobgzolbgogmom bbgs dygMaodo-
Laob 33oMyg 09639000 O IMAMZZMYOYMO dMmEMgdom dmge bbgymdg. domo g@gMommmds Moo
8630690006 dmyz0m0mm3go, domo 6odggdol Bmdgdoes 0.8-1.1 83, Bobmymgdobs 30 - 1.3-1.5 34d.
BGOLMYMOL ogd3m ghdgmo LoEgEgde, GMImgdoi Lbgymolb LogMmdobod Vb YM®m ghdgmos. Jom-
®30b dmbobgmbgdgmods gmmegool g3gs dbodmgl 33900 o, doMomooE, LBmGMge o dgodmgdo
om0 omdmAgbs (byMomo 52).

dpakgdo dRbgmghog-d6nbbogn dBgtgdos, Mmdemgdog Bmzgb y§Mgol b3gbl, Mo 0b6393L dEgbotol
Lodemog®mob 3933060 gdol. HoE Y™™ 3b0d36gcmm30b0s, oMBy3z0L d13c9goL dgndemodm ghmo 339botnsb
dgmMmgdg 30630L900L Foohobo. 306mYLYde, MmAmmgdog 3GE39MmEgde FoMmbyzol 0yaMgdol Lodyomgdom,
d90(303b 3oMby30L YWMEOL 30099006 3oy300emgd0l godmab39g3Lo O MOgosbmdol 306myLl. BmgigM
0n3M9ddo dgodmmgde, obg3g, godmob30mb od0obgdo dndo MOl Bm®mIntmgdom; gbos bmzm, MmIgmos
3000000900 0)3MH900L godmboymydg o dg0demgds EVEBNbML BMmmEgdo o boymao.

dp3tob 3mbhmmobmzol godmoygbgdo 0bbgdhoEogdo, GmEaLog BmmmoL bodydob dobgzom
030600900, M®3 oL LoBooVbm EMbgl veMbg3L. dgdmbzgzomo 3GM0biEndnm dgoMmRogm gmmmol bodydo
boMzo3900L Lbgoolbgo 930™MNELL S godmm3zaMmgm, BMMo0l Modwgb 3MmEgbhl 3yosL dyato.
Logotms dqbby®mgds, my ©od00bgodol mby oMbzl 30 3MmEgbhl. 0ya3HHgdol 3MmbhMmmmobmgol
93m39bgdyemo 0bbgdhogogdos: malathion (Malathion), carbaryl, bifenthrin, flonicamid, nova-
luron, thiamethoxam, esfenvalorate, imidacloprid acetamiprid.

LoboMggdmm dhogoemgdo Aphidius spp o 3oModohymo 3Modobgdol Modwnbodg Lobgmdy JoMzo
dmgddggol dyghgdol 60boomdwag o dommmmzgoyMo 3mbhMmmmob 30Mg0 bodyomgdod.

g00mmbggzod (Ancylis comptana fragariae)

dotbyzol gmmmmbggznd ghm-ghmo yzgmody 3o3GmEgmgdymo 393690900, HMTgmog 03390900
306by30L BmMNMgdom. dobmymo 3g3gmo dmbomomm-dmyozobghms, ygzomagmo BgdHhomgdom
Bobo g3myodg (boboho 53). domo gmydolb godemoemo Bmdo, oobmmgdom, 12 3d-0o. 393¢mgdo
339M3bg0b 9096 FoMmbyzol boMmgosdy, A39YmMgdMs, Mmool g3gwo dbomgl. 3396MEbgdo 0Ag3gdo
o 3900 0339090000 BmMEMgdol g3ngMadobom, 3odmygmagb ddmodYEgdL O GYMMmEmOELb gm-
0mmdg 30000zg0emgd0Lol MMyl 9967396 gHMBObgMNMSb. To¢emadol 3390060 S dEIEOLMO
9OmoE Gomo ggho 033cgdd Moo 36306000 JmMybm-Imyoz30bEMm®ML3gb. ddolmymo Jo¢hemgdol
LogMdg omBg3L, osbemmgdom, 12 33-U (bydomo 53).

Lp®omo 53. 3oMby30L BMobMYMO BmMMEbagzns (JoMEbbeg) o dohemo (do®y3b03).




33900L0L dohemgdo godmymazgh v0MOdYEOL dogqdl, MmImgdol Jm3qEo3L o gH™MTobYMN ML VoL

306by30L BmmgdL (byMomo 54). 3o 3930t Bmmmgddo dohemgdo 0339090000 dbmmme 3o 39-
39m0 gmomob 930009M3oLom, mydge dmaz0069d00 yo30Lx3MEgdo Jnmoobo Bmmmmo.

LbpGomo 54. Jugmo s BMMEOL EOB0SBYdY, HMIgmoE EOdoboboomgdgmos Jotmbyzol Bmmmebazgznol 33900bm300.

BMNMEb3g3090m0b6  dG@dmemol  Mg3mdgbgdymmo  0bLgdhopnwgdos:  spinetoram  (Delegate,
Radiant), spinosad (Entrust, Success), chlorantraniliprole (Altacor, Coragen) o tebufenozide-b
(Confirm).

omoglbo — Leafhoppers (Homoptera bobgmoo)

B oLlMmo mGoglo Moo 363009-dmmgmOH™m Bghob o, oobmmgdom, 3 33 bogMdobos (bydomo
55). d9bgd0bob 0bobo LEMOYOE dYMH0bEYBNSL. dbOMZIBdGMS bndg3gdo 3oBo6NbY, oo 363569 3gMabos
o om0 godmzmgbo ommoo, 306000006 dgbgdolol obobo g3gtedg dmdMmHomogb.

bpGomo 55. 3 obmymo mMoxglo dgodemgds ogmb mos 363069 06 mgmco.

0®mogLgdo 013969096 MM gdoL g3900 FboMmgl, MO0 M9gddo 30 oghoyEOE BM9bgb. MmMogbo vdo-
96900 o6by3L mmmob Jumzoemdg 30690900, O PEM9gd0EOL 63960L godmpobom, Mog 9dnMgdL
d39bo®ob LodmogMmal. demog® EOB0VbYOYMO BMMMdo MgmMo BahHomgdom 0ggoMmgds. MMoxLgdoL
33900, 01939, 06393L 89000 FMMEgdol obzg3zoL o dmyzomomm Jgdmdol Bomdmdabol. mMoxLo oM
03390900 bogmgom, mydEe dgydemod dobo Eodobdy®mgds oty GHomgbmoom botmAgbo dobommgdom.

0moxbgdol 3063 3mbhMmmmUL dMynbzgmymagb dgdwagan 0bbgdhozogdo : malathion (Malathion),
carbaryl (Sevin), acetamiprid (Assail), bifenthrin (Brigade, Capture), imidacloprid (Admire, Pro-
vado), thiamethoxam (Actara), esfenvalorate (Asana), novaluron (Rimon ), fenpropathrin (Da-
nitol), flonicamid (Beleaf) o esfenvalorate (Asana).
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3300h0b gbgomagMOdgmo — Strawberry
Bud Weevil (Anthonomus signatus)

3300hob 3bgzodmaMdgme oMol dohoMo, ghdgm3-
bzoMmo bmim, odsbmmgdom, 2.5 33 Logkmdol,
Lbgoobbgo ggtmob — 33O momo BomemoEob mom-
ddob dog dgx9GmommdodEg, dydo modom momm-
990 gOomob boggotmob g3gdmm (bybomo 58).

3306hob 3bgo®matmdgmol BMmobmymo bmgmgdo
‘ 0339090000 momgdol BEoLGmYmo gz0300m0b
bpGomo 58. JoGByz0L B EILEYMO 3306HNL d0h3mom. o80b 898093 9b393006 oML gzo30em0l
3b306aMdged bemgm. 330600, baeml nde0ob dob gobLbolb o §Mm0ob (by-
Momo 59). dmg3000980m, 3oLy 330000l
3b306mamhdgme gdL 339MEbL y30300m900L d0gbom. Jotemgdo 0339090000 oBNODbYdYMO 3306 H0L Jog-
bom 3-4 33060b gobdogzemmdodn; Bogbymol dyo 3gMomedo godmeol dtobtmymo 3bghgdol sbogmo
oMY, 330600l 3bzodmzgMmdgme bmgm g3bgwgde PIPOMME 9943030090039 O dY3930emgdal 39Mo-
®0d0. Jomo PdGo3mabmodd doMmByzol bo339mBg bzgdo Jmbodmsthg (Hyggdowob.

Lby®omo 59. 3306hob odoobgodo (Fombbog): 3300mh0 Bygdo @gMmL (Fyo bobogmo) o Jodmbysol 3306 H0L
3bgotgmdgemo bm3ml dog®m obBoobgdynmo yzo30emob ggydiemgdo (oM §3603).

MmEgbog d9b08bo3m, MG®A3 botgo3godo gdozmE3gmadymod 33060Hhol 3bzoMgMdgms bmimagdo o
osbomo dmbyzghomos, bym dgotyg, ghmo 3300HhH0 Fo0b Mogol gbhmo dghMol dobdommdyg, Logo-
MHmo 0bbgdohoEoom ©Eodndoggds. doMmbyzol 330Mm¢H0L 3bzoMmaMdgms bmgmagdol Boboowdwgy Mg-
3m39bggdyemo 0bLgdhoiawgdns dgdgan 3GMgdotMongdn: malathion (Malathion), carbaryl (Sevin),
bifenthrin (Brigade, Capture), imidacloprid (Admire, Provado), thiamethoxam (Actara),
esfenvalorate (Asana), chlorpyrifos (Lorsban), novaluron (Rimon) o fenpropathrin (Danitol).

3gb30b Moo (BoMbyz0lb ggbzel bmdm) (Otiorhynchus ovatus)

039L30L WMogo, ovbemmgdom, 6-8 30 Log®Mdoboo o ©g3L odoboloomydgmo Johobmzobo Loggoto
- 930609 WMTYmgdom (byMomo 60). BOHobMmymo MMmodd 339M3ELL AL boosgdo, 30matgds dbbgo-
™m0, mgmMo, 103gbm do¢hemgdo dmyogzobydm mogzgdom, MmImgdns, oobemmydom, 6-8 33 bogMdol
00Ggdo. Bohemgdo goouanemEgdnod boowogdo o 0339090000 doMbyszol gglizgdom o F0MmFom,
Mo(3 06393L 8G0l 363039 39x39Gbgdol vb 33gboM0lL EOMY330U.

Uy®omo 60. 3Lzl mMods.




9L30L WMol Boboomadwag M93m39bgdymo 0bbgdhogowgdos: malathion (Malathion), carbaryl
(Sevin), bifenthrin (Brigade, Capture), imidacloprid (Admire, Provado), thiamethoxam (Actara),
esfenvalorate (obobo)(Asana), chlorpyrifos (Lorsban), novaluron (Rimon) o fenpropathrin
(Danitol).

doobob 6ol (Phyllophaga species, Cyclocephala species)

mM0g9g00L MHodgb0dg Lbgoobbgo Lobgmdol moMmzgdol 339008 dg0demgdo 36033690 M3boE EOOBBDMY
do®byzolL botgo3gonl g3glzmo Lobhgdo. $pd3Mol BoMmamddbodpg moMago Ii3gbotol ygbzgdom dgod-
m9dd mMo Bemob gobdogemmosdo 0339090mEaL. BGOHEOLMYmMO moMmzs oMol ©EoE, ELsbemmgdom,
24-36 33 LogMdob, 0g3L g3odgMmHomo P390 O Yo30LxIH MO3m00 dbemmb gobemoggdymo dzvx0mE
300m339m0emo 3gbgdo.

3060006 sdmmbMmobol moMm3zgd0 ymzgmmzol gobmoggds dm3onsgdgmoc, ,,C* dbmb dbgogbow (by-
Momo 61). BMLbMymado 9GM0ob yogzoLlggto bmidmgdo (0360Lob 3696Mgd0), odbmmgdom, 12 ©ob
18 33 LogMdol, vgd3m dodobogn LogoMo o dmzgdEbmobymm TyEgemo. godmbzmol dgdpga domo
odhoneOmdo, oobmmgdom, me 3306006 gMdgmegdo, mydge dbgemoe dgbodhbgzo v60Vb, 300000000
30Mgo o yMgbgb. 339M3bgdL 9090 booogdo 3 - 6 L3-ob Low®M3ndg o 0Ag390006 3-4 3306000.

LpMomo 61. mgmMo grubworm oMz (3oM3bbg) o Btabdmymo (doc§3b03).

mMoggdom d39botmol boboemagdom 339000 dggao Boobgde ®gLggdo o Jaddo. moMzgdom o-
B00bg00 003930 mmEgdolb ggdmol dgE3mol dmbomomm-dmyogzobadmm dgxgdommosdwy o bo-
gmgzo bgdd do¢hodo o JoMzemmaobo. odoobgdymo d3gbodg bgmm-bgmo do¢hoMoggds ggL-
300 Lobhgdgool goboan®mgdolmob ghmo. LodmmmmE 30 §30900 O 0MY3gds. bd339mBg AbgdY
bdmooo botzgo3gd0L MObEOMObmbom ZogoMmmmgdymo dMHggdn. moMmzqdal bobzd bdoMmog dgbod-
90900 3qL3mo dmbodn, domo dIMMbMOL EMHML. MgmMo dotemo, Hmgmbz Babo, boowogdo dgool

LHgMOMOdOE0L gogmol gotgdy i3gMdosb dghoboemo bo3gmol odohgdol dgwgaoco.

3003093006 JemmMogol bozgmmob dgtgz0m 3603369mmm3bow 3933060900 MMOggd0L 0bm3ymobhgdo,
300000000 (MM 3900 007390000. dOIMmMOL 300093 gm0 gmmEoo 30V IOl Byemol EoddgMgdol
30dmygbgodo, MHmImgdol 0803l o bmEosl BMEoLMYm bmdmgdl.

Mg9d0L Boboomdwagg M93mTgbgdymo 0bbgdhoEwgdn, MHmAmmgdog 3odmoygbgds boowogol dgby
d3cmobm3ol, dgdgan 3MgdoMmotgdoo: diazinon (Diazinon), bifenthrin (Brigade, Capture), o imi-
dacloprid (Admire, Provado).

20mody0obo h303d (Tetranychus urticae)

00eMO0Y00bo (3030 ghm-ghmo y3gmody bododo 33690900, GMIgmoE FoMmbysl Logmmbgl v3-
M0em000b 0360L0L Aomzmom dgoMmgdom FomomihgddghohyMmood 30mmogddo ngddbol. vdobmob olobo
300L03ymMgd0m Lododos LoMOYM9ddo dmIgbgdyemo Fotmbyzolmzol. H303900 3b0d309mmzbo vdo-
969096 3mmgdL domo gbgzom o 639600 godmbmzom. EOBNVBIdYMmMO Gmmmgdn, HmgmMz Bgbo,
™ogg00m oM0b EOGLMYMN. d0MOdYNbo (3039000 300093 9O ™Mo Lod3hmdos TPdnzoE goddyemo

BIM3IMNL 3BO333R3A3N

N
—




c
o)
el
a
@
b}
©
7
P
©
2
c
E
'}
@
E
Q
8

N
N

Jbgemgdo gmmmob gagoe Bgwodnmdg. 10X godoowgdgmo dydom ogz0bobogm (H3030L 339M3bgoL
o 30b300m0Mmg00L y39mo ghodl VO3090YMm0 GmmmMgdol Jzge dboMmagl. bgmol mdogdhozom
Jdgbodmgdgmod o3000bmm mMo Iydo modo BGOHEOLMYM A39nmdMog MmOdMOS (H3030L Lbgymol
mM039 dbodmgl o méo Bomgemo mzamab Badhomgon mezdg (LyMomo 62). BGobmym gl od3Lb
3> ®gbo, dobo LogMdg, oobemmgdom, 0.5 33-00, dgxgdommmds dgndemgdd agmb Aommoby3®oob
3630693009, yo30Lx39M0 0b boMmogolggdmo. dodtmo dgpotgdom 3oty dmdoboo, osbenmgdom, 0.3 39
LogMdol, v943L 306GmMm bbgymo o 6o639hgdymo FEgemo.

0303900 y@bOm gogzMmEgmgdymos bgmo, ddGMowmo
39600mEgdol gobdozmmdndo o odoobgdy dmog-
900 b0oEogol Eodomo (Hgbnobmdol 3otMmdgddo.
3m3ymoEool BGobo o 339006 3odmogMmgdolmab
96000 Gmmmgdo bgds Imyzomomm-dmyogzobgm-
dMobgomlggho, 99893 30 bdgdo o RAodmizose.
A3900m906M030 MAIMBY (Hh3030b 339000 d9009a900 I30M-
900 339boGmgmo LodmogMyg, ImbogeMNobmdy o bo-
gogob dmdo.

Yool o H3030b Lobogmgbanm 3o3mo 3odmAg3300006 BGo-
baGomo 62. BeHELGMO BgmedH030 bGP ghododg dghyggmdl 19 mopob 13°C-ob
2dmodY0o6o H3030. 3069030 5 mgdg -23°C-0b 30OMdgddn. (3bgem,
ddtmoem 03006009030 3m3yemoEnod dgodmgdo, Jm3mg
39M0mEad0 dogoob o MomEYbmdsl JoomBomb. A39nemgdthozo MmOmds (h303900L 33900 3603369 m-
36000 993306 90L doMmbyz0L botgozgdol LodmogMmagl, AbbImooMmmdSL o bogmaol BmAsb.

00eMO0YE000 (130390000 BoMmTothgdom LodMIME3gMmoE dogmoob 3b0d3bgemm30boo 3m3nemoEngdol
3mbhmmmo o Bmdgdol hOhmymo domgds. dmbohmMmobgo dmogoslh 3306080 gbhmbgem dmgemo
693390000006 60 gmmmob dgdmbggzomo 3Mobiodom dgmAgaoL. (3039006 dMHLYIMBY Fobobodmamgds
MONMIY BOOMMBY, MdEo oM G0l LogoMmm H303900L omzmY. MY 60 YWMoELb 15 - dmzhy-
o doA39b909mo (d98mb3g3900L doR3gbgdgemo 25%) omdmAbo 0bzoboMmgdyma, bogoMmms (h303900L
LOBNbOOMTEY3M BOT0m EVTNTo3900. AZ9IMYdIM030 MOMBS (Hhandvbomzol Mg3ma3gbegdymmo dooho-
30cgd0o abamection (Agri-mek) o bifenazate (Acramite).

MHmEgLbog 3m3yemoE0goolb mby domom doRzgbgdgml do-
ombg3L, 93 EOMoLm30L Od0009d0L oo bobogmo 339
30g9b90em00 o Hh303900L Boboomdwag dMdmemy Mmy-
o 0g6900. oMmbyz0L 3cmobhoEngdol 3o®magdm wodh3g-
®00bgdymo gbdgdol dmMmbysze byl dgybymodl (3039000
393M(39m900L 398my30L. ©dol oMo, oOLYdMOL Azgy-
m9d®m030 MOMOS (H303900L BoboOMAEIY3 9WIIBHIMo dom-
mmaonmo Lodyomgdgdo, dogomomo, dhoEgdamo ¢H3030
ggohmbgommybo — Phytoseiulus persimilis (by®omo 63).
dobo godmygbgdo d90di306MgdL abamectin-ob godmygbgdol
Logommgdol, MmIgmoE d30M90EEoMY0YMO ©39M0E00Y,
093° 95399Hu60d 2dMOdY00bo (H303900L BobooMdY3.

LpMomo 63. Phytoseiulus persimilis
- gothmbgomyLo, dhoEgdgmo H3030
h908396moh 60l 3omhmdgd0. 38°C-Bg domomo (hgddgMohymo 39760936030 ddEMOdYS (H303900L

gohmbgomybo H303900bm3z0Lb bgmboybhgmos 16-27°C
3omm3z0l vMdbgmbogMgmos. gb dhoEgdgmo h3nds dggo0- 8060023093 dGdmeob 3060 bodgogdod.
domoom  dgondobmoe Koppert Biological Systems-opob

(Lomom Mmoo 3MobEoodo 3gdoMmgmdl) o dgodmgds domo godzgdy bo339m90d0 Az9nMmgdMogn
000y Eo Hh303900L B0obooMAga. LOAgaMgmml Mggombdn goghmbgomybo h3o3gd0L godzgds Gg-
3m39bcgdymos dodmhdo, 30Mg BoMmHbyY30L PMmMEgdL ogbygdom Lod3hm3gdol godmgemobgde.




A399mg0Mm030 0dmodyEe (3039000 Boboowdwgs g|adhuo dommmazoymo dGMdmmobmzol ghm
399bho®bdy nbgoo goydsom 25,000-35,000 ggohymbgoemybo. drdmemol domenmagoydmo dgmmeom botgg-
demm0o0bol bgmboyMgmm mobogoMmdse 0m3zmgdo 1 d¢hoEgogmmo 10 h3030dg.

R399m9d6030 yg0obo (Philaenus spumarius)

30000 FoMby30L 00g8oMmo 03690900, HMIgELOE P30IMILOE 0D HOMEIbMB0M go3mEgmmgd”
0Lob 89ndm0o godmobzomb 33gboMmgmo dtob dghgtgdo o bogmazol Bmdol dgdntgdo. mydge, 0bobo,
do®momoo, JLosdmgbms 33Mm9x303900bm30L, 36gM0L odmbogmanlb (Jogol) godm, doybgozow dobo
13690cmmd0bY. EYF00bd 890dmgde 3030mm Jotmbyz0l boMz39d0L BMME9ddg, Bmmmob gybbgdbe o
®ahmgddy mgm®mo Jogyolb dobgdom (byMHomo 64). 53 bogmogMmgdol godmodydogzgdgb dmyzomommm dma-
63006m b0dxxgd0 AHho390emgd0LEODL o gudmIMMO0LEOb Mo30L oLLE3. dtobtmymo dbgmgdo 3b3o-
b9 39®mabod o 37dgdd MMM gobdogmmmosdn d3Mmom yo30Lg3tmodg. 0bobo dogosb oghoytgdn
06006 o d9bgd0bol bhoob. B EoLMYmgdo o0& Botmdmddboob godmboymab.

UyGomo 64. Eyz00bolb bodgge 33900L 3g9goE (H™M390L MW9ME Joggobgd®
3odmboygmayly

53 30369090l 3m3emoEngdol oo GHomEgbmds bdoMoE o30380M90Ym0d LdMg39m0sb bo339m9-
0m0b. 03nbo, 3603369cmM30600 LEMY39emg0MOL bLomsebome dHIMY. EYF0obol Boboomadwgg OGO Im-
mobm3gol Mg3mdgbgdymo 0bbgdhogogdns: malathion (Malathion), carbaryl (Sevin), acetamiprid
(Assail), bifenthrin (Brigade), fenpropathrin (Danitol) o imidacloprid (Admire, Provado).

4390mm Bom3mggbogmos doMmByzob bbgoobbgs 3036909t 36gMmob ddmmobmzol (hg3magbgdyemo
0bbgdhHoE0gd0l gmadhyMmdol dgodgds.

06bgdH030a00L 9B9JHYOMdS JoMbY30L 3036909 36969006 dGdMmobmgol

0bbgddhogegdo 9696900
LogHMM OLobgmmgds 9360 QOOMMbigz00  mMoxbo Bbsi%)g)ﬁ?g;@o ﬂabgggnoss ob@gggég;ooﬁn
-mModo
bifenazate oob
abamectin 0ob
chlorantraniliprole o0ob
spinosad oob
chlorpyrifos oob oob
diazinon oob oob ©oob
imidacloprid oob oob oob oob
acetamiprid oob oob oob
bifenthrin oob oob oob oob oob
lambda-cyhalothrin oob
thiamethoxam oob oob oob
esfenvalorate oob ©o0ob oob
fenpropathrin oob oob oob oob
malathion oob oob oob
carbaryl oob oob
spinetoram oob
novaluron oob oob o0ob
flonicamid oob ©oob
tebufenozide 0ob
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00390090900

dotmbysdg dg0demgdo bbgoEolbzo PV300dd gob3omoMmEaL. doM0MmVE VO3009090L 06393L Lbgoobbgy
Lm3m30060 3ommazgbn, 39oMgdnm bozemgdv - dodhadm0gde. oMmby3z0L Eo03000500L gobzomoMmgdols o
dob Lod3hm3goBg 3oz 9bol dbgbL 3Mb3Mghymo $0d0L g9bghnzndo doboboomgdmgdo: dobdnbdgemo
939606m0b bodgogMyg, dtol ghodo, MmEgbog begdo I3gbotol ©od30wY0, goMgdm 3ommdgd0
dmyzobol dgmmEgdn. dJomby3ol o3000909089 B9dmddggdol ddmbg y3zgemodg 3b0d3bgemmaobo go-
©90m godhm®mgdd: (H9339Mohy®d, booogobs o 3ogMmal hgboobmods, gmmemol Lobmpozy.

003000909006 LobdoMob o LAB3030L FgLodEoMmgdMOE bodo®mo FMObHGmMEOL Lbbgoolbbgs dg-
0mEgool 3m33madby®mo godmygbgds. 3mbhGmmemol dgmmegdo dmoEosl vgmmbgdbozy®-bobogye-
Moy mmbobdogdgol, Mgdobhgbhnmo $0dgd0L godmygbgool, dmyzobol dgbododol dgmmegdl, ym-
39mbBmoyMo IMo300mbmoobo botgoggdol gobobemgdol o JEgboMmgms odEogo Lodyomgdgdol
300myqbgool. godbdomo dEgboMggdo dmgemo Mogo Eod390909006, om dmMmob, SbmMmogbmbol o
BoMobggMo Looddmmol mohgbhy®mo 0ba3gd30nMmo L3MEMgdol doMomoon Byotmmo. 0bm3Iymobiol o3
Bygotmb 39940603900 Imzoemgde 3603369emm3bo dg1bymdlL byeml oo300980L 3MbhGOMmeL. dodmbyzol
30 hyGmobmzol sMLYOIMIL Mozt BYbgoown, HmMmImgdol P8GOYL63gmymal dmgmo Gogo Eovge-
0909000800 OE30L. Lomobom BWYbaoEnE(9d)ol hOhMmYmoE godmygbgds PBMmYbagmymxL JoMmbyzol
o330L 00300090900L300. V30009090000 O 39300MH90M0 3O MOMTq00, o939, go0dMgdo boM-
393900L Lobdo®mob FoBMEOLMOL ghmo, Mol godmE BmMEgddg dgbbydmgde HmYmEgds o 630300
d9093 boymao bgemo dMgdo.

00l mgn®o mojosbmdo (Mycosphaerella fragariae)

BONMOL MgMNMH0 (mog0obmdo Jocmbyz0L Gmmmgdol bm3zmzebo EOO30090gd0sb gOHm-gMHmo y39emody
3030390 909M00. BMMNOL Mmogdosbmdol boddhmadgdo JoMmzgmmo Abgds 3-6 33-0bL dmdob Itg3zoemo,
3990 9emobxyg®mH0ob dmbomomm-dmomobgdmm mogdqgool bobom. mogdgdo 0BMHgds, bmmm 396¢&Mgd0
bgdo dmbogmolgOm-mgm®mo 3900007000 dLd3M300 BMMMgddy o Moo Yyo30bxgMmo — dbommaodtpo
QOMOmY0d9. mogo 393mLLBM3GOHYYM0L 330030m IMB0MOMM-FMOmobEMMELDL Jobgobgggho yozobaygmo
3mbhyMmom (byMomo 65). vdob gots, dgbadmmgdgmos, db93g, gmmmob gybbol, ,nemgedgdob”, ygo-
300m0bL gybbob, JoMby3z0L Fod0L o 36ngyg doMmbyzol oo30q0s.

] N - .
T .
4 . JE Kot
" GERECER Y\ N

LpMomo 65. 3oMby30L MMl mgm®Mo modoobmdol hodyMo boddhmagdo.

L3MGYd0 godmobBodMMYdgb 3MEbOMO QMMEYOoL EoBDbYdYM vgnmgddo. Bogbymol olobyoldo
gmmnmob 3go o 3900 B9odn®mdy Botdmoddbgds odo¢hgdomo LEmMgdo, GmTmadol 3MEITNEIOO
630800 639m900m. LOTHOM® SbOZ0L YMMEgd yzgmody vz MHOwOS.

BMNMOL mogoobmdol Boboomdgg 0Gdmmolm3zol hg3m3gbgdymo g3ybaoingdos: pyraclostrobin
(Cabrio), pyraclostrobin + boscalid (Pristine), captan (Captan), captan + fenhexamid (Ca-
ptevate), myclobutanil (Nova, Rally), iprodione (Rovral), difenoconazole + cyprodinil (Inspire
Super), thiram (Thiram), azoxystrobin + propiconazole (Quilt Xcel) o thiophanate methyl
(Topsin-M).



g00mob 6omngmo mojoobmds (Diplocarpon earliana)

ROOmOoL Bomgmmo mogdoobmds 30093 9hmo gozmEgmmgdemo dodmbyzol gmmmol bmzmzoebo Eooge-
9000. 0L 3MZ00 O LEFYSMM BLO30L WM GO0 YROM CMEOE ©35EIOY, 3000M] dbOMZIBMS Bm-
0900, 35009000 Lod3HMmIgdo dmoEosL IMVzmmmdom Aoy (3-6 33), 9MoMmgagymotym, dSemobggh
mogdgdL gmmmob 8o boMmgl. gb modqdo BmMMOL WgMMHo Mogdoobmdolgob 3oblbbgogzmgds 0dom,
™3 0b0bo FNENVbOE BMOLYIMH0S S VG 030 MJMGO 390HE0. POHMMS obTVZMMIT0 MMM
modob 396¢®3o BoMmTmoddbgdo dozo Lbgymgdo. modqgoo dgodemgds LEMOGOE ZooBoMEmL o gog-
000069l Bomgem ob Moo 39600em mogqoo, MmImgdo 999gmad godmadmgds o 063930 gmm-
mob boodBahgl (LyMomo 66). emodgdo dgodemgdo, 0LY3g, 3odM3m0bgl MmOl yybbgddy,
Lhmmmbgdbo o yzo30mob y4nbbgdds. gmmmol 363039 oV300090030 3g0dmgdd dmadg3bm bgmb
Jdgomgmbmb 330009000 BoMHTMmIabs, 339boMg gobomb BodmoMmadn odoobgdobodo OYE39Mm™O O
Bo&HImdadbol bogmaiob $030L do0bxgoEnMgdgmmo 0bm3ymobho.

BOMmoL Bomgmo mogdoobmdy 3MEgmmgdy 63000b
dbg®q00m b dggobo3n®mo 3dom — 0bgoo®mgdymo boz-
39000000 ()996030L 3oOHO60m b dOT0569d0L Fog6.
gOmmob  LoELdbzGmhol MmbhGHmmobmgol Gg3m-
396009090 Bybgogongdos: pyraclostrobin (Cabrio),
pyraclostrobin + boscalid (Pristine), captan (Ca-
ptan), captan + fenhexamid (Captevate), myc-
lobutanil (Nova, Rally), iprodione (Rovral), dife-
noconazole + cyprodinil (Inspire Super), thiram
(Thiram), azoxystrobin + propiconazole (Quilt
Xcel) o thiophanate methyl (Topsin-M).

agonmob 3]0 mojoobmdo (Phomopsis
b6om0 66. B306, SHIMIZIMOOIT0 obscurans, Dendrophoma obscurans)
20bg®0 magdgde gmmemob Bgpe Bbatgb ool 3o3mEgmgdymo bm3zmazobo OO30(09000,
0030bdl0omJdgM0d Bmmemol Loodbzmobmazal. Gmdgmog, GmameE Bgbo, 03l 0Bgbl mbogmols
omgool 0909g. (O300900L Lod3hmdgdo o0bygdo
QOOMmMBY 9hmoEob 9Jd3bodwg IMg3omo Jmbomomm-dmomobymm magdqgool gohgbom. gmmeol
099000 godMHobmob ghmo 3906¢hM0 bgzm™mBdJgdY, 030m9MHgOL M0d yo30bggH dGT0sl. dgodmgdom
d39m0 mogdqo0 gommob do®omowo dommggdol gobbatmog 3oo0dMgds oo dmdob yogzobggt
V-gm®30L 0obnobgdgdow o gobgslb dmozo®m dobmm3zgdl (byMomo 67). dmemmb dgodmmgdo dmgemo
QOOMMO godydoagl. ddodg 390mbggz9ddo dgodemgds, o0bgogo®mgl ,nm30d900” (stolons), o
gmommob gybbgdo. odosbmdol, sbggg, dgydamod dotmbyzol bogmaol WgMHmL dmemmdo godmobzoml
3060LggMH0 ®Oomo LoEsddmol gozmEgmgds. EOO30900L 0b6hgbLoyMo 3obzomomgds 06393L dma-
09306m Bgemb g30300m900L 3306 (Hgd0L BoMAMJabol JgamgMmbgdol o Bodmomgeddengmodol 39d30Mmgdob.

Ly®Omo 67. dmBomogmm-Imomobaydmm BadmHomgdo, gogoMmmgdymo V-g3m®dol od0obgdse gmmmobl dydo
™0g0obmdol odobolnomgdgemo bodoboo.
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©003000900L bLm3zm 0863MMgdL dogmoydol o6 AbbAmoomy Lh®yIhyMgdol Lobom dLozmM306 Gmm-
mgdbg, MmImgdog 3390606m00b v& oMol Aodmzzgbomoa. L3MMgdo 3MEgMYds 63030l dbgoygdom
3o8ogbymol olobyobdo. gmmmolb Iydo modoobmdol odoobgdol yzgmody Lobogomm 3gMomeo
8GO oLMYMO GMmmgdolmzol dogbyemol dmmmmbos. gl bmzm momddob dbmemme dgomgdom byLd,
bgemo 3doMm 339botggddn 03tgdo o, Mmam®mE Babo, 06 03MHgds dbdMZLdMEY ymmM(Hgddo.

003000900LMOb dMdmemobmzol gWadhyMoo, oLg3zg, bogmaolb LoLddmobmazol Mg3magbgdnemo
93MmmHggdb03u60 FgmmEgdo o BYbanEewgdn. gl 0mzamolbobgdl d3gbodmgms Moggdol Lomobom
©oLhobEoom AMBYMBOL, Moms dgLodmgdgmo ogmb 30960l EMgbogoMmgds o d39botob 8ol Lodemo-
960L ndGYb3gmmymazs. Jobmob dtdmmol hHg3mIgbogdyemo iybaoinwgdos: pyraclostrobin (Cabrio),
pyraclostrobin + boscalid (Pristine), captan (Captan), captan + fenhexamid (Captevate), my-
clobutanil (Nova, Rally), iprodione (Rovral), difenoconazole + cyprodinil (Inspire Super), thi-
ram (Thiram), azoxystrobin + propiconazole (Quilt Xcel) o thiophanate methyl (Topsin-M).

36mdmbombdo (Gnomonia comari)

36madmbomBo docmby3z0L 300093 9P M0 BOOMME o3MEIM OO
QOOMOL V03009000, 3bmAmbomBol Lnd3hmadgdo obogmgod-
Mo mmmgddg Abpgdo vemolggdmo dmyozobo3dm odoobgd-
q900L  Lobom. JgoMgdom bbogh gmmmgddy odoobgdgdon
83596 RoOmM30900 O BoMmIModdbgds Mmoo yozobagMo b93-
HmdYomo modgdo (LyGomo 68). Bgbodmgdgmos yzogomol yyb-
6oL, gmmmob yybbol, Fod0L o boygmol EoBoobgdy. dohoMmo
B8mdolb bogmgobmzol odoboboomgdgmmo Lod3dhmadgdos oMo-
M9gnmodmymo goz0bmgdmo mogdqgdo Bgednmdg o bogmgol
30630m0Mm9d0L dgbyzgho. 3Bogg Bogmmdy oo300g00L dbobo-
0m90ol ®oomo Looddmy, Mmdgmmdoi bdoMo 0dMgdd dgm-
MO0 V5300090900,

Lby®omo 68. gbmdmbomdobmgol
0doboloomydgmo Eodoobgdgdo
60339m0b bomobom bobohoMoyemo Eodyduzgde bgmb ybymdl 00 3oBIHOMIOYE0 Yoz0bBgHo
3bmadmbomBol Lobdotmol o Lodb3o30L 3MbHGMEUL. gbmam- 693GmByo woggoo.
Bomdmob  dGdmemobmzol Mg3mTgbgdymo  ®ybzoEowgdo.:

pyraclostrobin (Cabrio), pyraclostrobin + boscalid (Pristine), captan (Captan), captan +
fenhexamid (Captevate), myclobutanil (Nova, Rally), iprodione (Rovral), difenoconazole
+ cyprodinil (Inspire Super), thiram (Thiram), azoxystrobin + propiconazole (Quilt Xcel) o
thiophanate methyl (Topsin-M).

6ogoMo (Sphaerotheca macularis)

bogo®o FoMmby30L BmmmOb 3o3MmEgMmgdYMO V3009000, MYTEY, gobLlbgogzgdymos Lbgoolbgo §o-
dob goddgmgmods dob dododmm. LEI3HMAg00 FMoEesLl M9M® boxgoxdlb gmmmol J3gwo dgodn®mdy,
Mo 0063930 MMl 30009900L FoMgmo FboMmgl obgzg3ol. O3990 BMMEgdo 0mYbgds, Bo-
000 O 030Mgde Jmbybm mgm®mo bogMmzobo bmzmmo (byGomo 69). Img3z000900m BMMENYdO
Booemgdo ob ogmobgggMo bgdo.

LpGomo 69. boMom EOV35gdYM0 FoMmByY30, booE ALBL Lm3mb Mmgm®o Pobgd0 BMMMOL g39c0 dboMgL o Bgdmm
©ab399em0 Bmoegdo.




9060 bmzmzobo bogogdom dgodmgds oogoMmmb, dbg39, 06x0E0MYdYM y3030emgd0 O boymao.
0030009090 bogmgyo dgodmmgde 390 odboxggl ob d& gobyzomomgl LOMmymgomo Bomgemo
09mo. bmzm, Gmgm®E bgbo, 3mMMbogdo 0dMgds boymaol mabemdo, BoMmImddbol doggemoydl,
MHmdgmog mgbemb 9demgal gobbbgogzgdym Lobgl.

Bog®Mob gogmEgmgdolmaol bgemboygMgmos hgddgdmobymo (15-
20°C) o domomo H9gboobmds, mydEe oMo 6308. bogMmszobo
bmzm — gbod EOV39gdd, HMmIgmoE 36oMHIMgdgeds dMgYMm
9h0389 96000 9mIMOANbmML, 300069 6339ML BoHMME Jmggdo.
MHmEqbog 89300 QMmoo 3MmEmbodgdymo, bothdmoddbgdo
00 MOmEIbmdnm L3MMId0 O EOV30YOLMSL dtMdmms
O0YmEIdd. 3mohoped 3odgbgdelb 898093 ©93YMOMYMO
b0 d98mb3gL, PbO EO0330MEIm VAMIMYDbIdYM Bmm-
m90L, godmodMybmm o bobmm, bmd oM omgbodbgds bogo-
®do. bogdm3zobo bLmzmL ddmAgbol dgdwas oO30Yd0L O-
LomMgynbo Logomm 0db900 BYbzOENEIONm OTYTd3900.

bo®mm30b  LMIMLMOD  LodGmdmmaggmo  Mg3mTgbwgdymmo

LbypGomo 70. boMom EOO3009d9™m0 : ”
3oMByz0 (ogmazn) mgbewol onbgongdos:  azoxystrobin  (Abound), pyraclostrobin

306398m bmzmzebo bubsbrnom. (Cabrio), myclobutanil (Nova, Rally), pyraclostrobin +
boscalid (Pristine), triflumizole (Procure), quinoxyfen
(Quintec), difenoconazole + cyprodinil (Inspire Super), metconazole (Mettle), cyflufenamid
(Torino), azoxystrobin + propiconazole (Quilt Xcel) o thiophanate methyl (Topsin-M).

40300390 M3J006Mdd — JLobHMmAmMbmdo Angular Leaf Spot (Xanthomonas fragariae)
4o30b3900 M3J0dbmdd — JLOBHMIMEMBN JoMmby3z0l ghm-ghmo doMomowo doJHgMOYMo EO3L-
9000, (V30009006 dEMmgYmo Lod3hmTgdnd JohoMmo EoBNDbY0gd0 MmOl J3ge dboMmagl (byMomo
71). 3003500 33989 0033063900b0L EOB0ODYd00 dM0L Bobgzmo goddzoMmzomy, Aggnmgdtos o6 dyg
mbdg o33063900L0L 30 — 3gdo 363067. OB00690900 BOOMM3EIdS SO BOMIMITbOL 3yMbm306 emo-
g90L B3moemo dotmzqdol gobbzmos. doJHgM0gdo 398mYEHMNd Bmmmmdo dodmm3gdol gobmogqgdom,
o3 B006900L vdema3l 3yMbm3z0b Lobg.

$96006 306HM09080 odgd000b 30M0MEId godmbozmbo. 3odMmonbol modqddg Bothdmoddbgds dm-
®90OHMm JgM 30000 3000. EOO3000980L 3OMgMgLNMYOOLMOD 9O MO 390dmgdd goubz0mOMEIL Bmm-
ol modoobmdol o gmmmob Loodbgzmob dbgoglo Lod3dhmadgdo. dgEeMgdom bobgzMdmmogo oo-
3000900L0L 30 3000MEY0S JemmbmBymo 3Mbhydo, Jumgomol obgdo ImbBomomm-Tmyszobgtms,
ROMNMY0dg o gmmmob yybbgddg oMmbLgdymo ©oBoobgdgdo gHM0obrgdd o gabob o, sGOMgzY-
moMymo gm®adol bg3Mmdym Badmhomagdl vby ogdgdl. dgbodemgdgmos, obg3g, boymaol Fod9d0L
o0bggogoMmyde.

LbyGomo 71. dMgym ghoddg bobyzdoe goddz0M3zomg od00bgdymo 39mbmzobo Bmmmmo dgomdg (doMiEbgbe,
336060) O ¥GOMIENMOGYMO bg3MMBYMmo Modqdo bobgmdemogo 06g39di30900L0L (o6 §3603).
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003000900bm30L bgembogdgemo 30MHMB9000 EOL gobdogmmmododn posbmmgdom, 18°C ¢hgddghmohy-
®o, modom by ghmoEyLmob dbmmmb o (gbo: 63080, oB303900m JmMBYze o6 dmmogtho 30Mo.
gmmnmol mogdqgool godmadtzgzo 0o0dhahogdo dmmogth goddemgo godmd®mmdobodo o dgodmgodo
Lo 3M300 PMMgddg ob Booogdo 33g0oMmal JumzommMOb ghmoE EOEbLL Fodmml. doghgMngdal
303039900 dgbodmgdgmos 630000, dmMBy300 o6 ghmo 33900M0Eob dgmdmgdy gowohobom bo33g-
0900L odyndoz900L0L.

JLObhMAMbmMBoL 0bm3Ymbhol doGmomoo Byodmm vbogmzednbgdym 65339089 OO0bdYMgdymo Fo-
oMgymo Jobogmoo. 0g9ob godmadwobotmyg, JuobhmIMbmBmob dthdmemo ybo obymlL bo33gmby
$obbomo bgMagdol godgbgdom. 30600000 gl dogdhgGoymo EoV30gd0d, oL 3963 9hmo BYbgoEow
396 mMzgnbosL 95399huMoe. bL3ommgbddg oddogdyemo dobomob (dog,. Kocide) dgbbymgoom dgbod-
m909m00 goMm3399m mbgdg 3mbhGmmemol dombgzs. 69339m90d0, Lowol Bodmbymdo gb EOO39gdY
0MLgOMOY, Lognmmo 0bm3ymobhob dgdiotmgds Mo dgodmgds gho BmMgdol bomAgbgdol godo-
boom bo339m0L gobobemgdoliol, obg3g, godombymdyg, dbomo BGMEOL Eobygdodeg. ebzodgdomo oMo-
303000 dgmmeEol godmygbgde Mg3mdgbgdynmo oM vMm0L, 30060000006 0l doghHatMool gozMEgemgdol
96gmob bgmml. gogomgdom Pdxmdgbos B3gmmazobo 0MogoEnol dgmmeol 3odmygbgds. v3oL goMo,
d0b03y3dodgg Pbco dg330MEaL OMOL 39GMmomEo, MMEaLOE BMMEYO0 O y30300m9d0 b3gem dam-
dotmgmdodoo. db939, 003390900 G PbO EVFNTo3gL b M HbL doMmm Jmbogmo, MmEgbol Bmm-
mgd0 L3gmoo.

g39mobyg 363039 3mdgmgde goLbomgdol m30mbOdGmobom, glod bogmgol §030lL V03000900l o obY-
360OmB00L dgbodemgdmmos, Mo godmnbzg3l bogmaob 3y Lobogmbemm Lobgl.

3gb3ob ygmob gohmahm®o (Phytophthora cactorum)

RoHMPHMO 3odmb39em0d booogdo vMLYdYmo bLmzmmo, MMmIgmoE vo300090L dodmbyzob Bgbzmo
LoLAHAOL o xgLgol ygmb. VO30 P30MmoHgloE 30300090 Mmoo ddodg ob Yo MYbo3ob
ddmbg booOgg0mob. 03039 Lm3mL bobgmdo 063936 bogmaob 3060l LoOddgmgl o ggbzolb Lbgo
00300090900,

ROHMBHMO0m EO03009070 i3gL30b ygmol booddmol bobyolo Lod3Hmagdos: dEgbodgms dtol
dgfgMgdo o do(hoMmd gmmmgdol gobzomotmgds. dggaon dmgmo 33gboMg og3b9d0 o gobdgodo
(byGomo 72). 0bggogoMgoymo 339botmol gog®mobol goMmiol dommagmzgob Jumgomado ob dmgmo 3o0Mm 0l
Jumgommdo dgLodmmgdgmos yog3o0beqgdo gonygmymgdol obobgo. i3gbiggdo, Mmgm Babo, yxgMymo
go30bg3gMoo. 03 EV3000900Lg00 godmb3gymo $3bmdol o ggbizob ygmol Looddmol Lod3dhmagdo
MHoyemo godmbomhAgz00 0bm®ogdbmBom oboobgdoligob, Gmadgmbog 06393L Colletotrichum gloeospo-
rioides. sbom®mogdbmdom onbgozo®mgdymo Jumazomo brgds dgetgdom dydo oMoRobol ggto, oMol
1036Om dh3osg o bdoMmow Jomdomommbgd®mo. 13qLzol ygmol booddmmol 3mbzmghymo dodgbol
LOMObOEME FodMLOZM gD VYEMYOgM0S 30:Maqbol godmymas o 00gbHh0x0ENMYOS MOdMMO-
HmG®oym 306hmog0do.

LyGomo 72. 13gbizol ygemol 3onwgMYmdmo yozobgggto Jumzomo (JodmEbbog)
0 03336060 339606Mg (FotE3b03) BgL3oL ygmol GohmBhMEOL 0bxggdizool
0035boLoOMYdgmo Ld3H™Agdone.




09L30L ggmob Gohmghmdmdob Boboowdwgg dMdmemob Lboyzgmgbm 3dos 6o339m0L godgbgdolbol
$0bbomo bgMaggdol godmygbgds. bo339m9089 0b LobyMgg90d0 VO30 J00L 3MbHM Mo dgodmmgdo boo-
030l EMgbozo®mgdol goypdzmdgbgdom ,d obY3g, BNbgoEngdom: mefenoxam (Ridomil Gold) ob
QMmoo obodydozqogmo Lodgomgdom — fosety ogmydobo (Aliette). Mefenoxam-om odydo3gdo
dgodmaods 639mm30b0 LoMbyozo LoLhgdom ndyoemme I3gbodmob oMmgzol d9dwga.

0600MoJbmBo (Colletotrichum gloeosporioides, Colletotrichum fragariae)

06mMogdbmBol (hodob xqbgol LoLddemyg 3edmb3gymod Lmzmb méo dbgogbo Lobgmdom O yzgme-
89 3036039 9dym0d Mmdomm MH9zombgddo. Sbm®mogbmbol ¢odol ggbzol Lowoddmmyg dgodmmgds bg-
Mombdymo oo30900 0gmb 0lgm 033909089, G™Ammgdol AodmyomndgdyMmod EO0baznEnMgdYMO
boMa033000m 0b 0bgm boooggddn, boor Gobodry dmdyozwom Jombyszn, d3mdopm®o, Bobozo o dog-
03060, 9bmGMOgbmBol godmadbggzo Lmzm dgodemgdy, dg03Gmal gmmmol ynbbdo, 30MmFLY O boym-
0L Jbmzomgddo. bLmzmb gogMmEgmgde ONbgxoEoMmgdYmo JumznmgdoELb FobaMhmgmm bogmagbo @
300389, doMomoo, Bymol dbgmgdom, Jotol dogt 63030L 6390900l goOLEE0gd0m O EOdNb-
dy®gdymo (H9gdbozol godmygbgdoom bggdo.

003000900bm30L EOToboLNVMYOgEod JMMNobo 3390oMmoL JmymmEbymo §30mds. MHodybodg mg-
do 390dmgdo o0my3mL dmgmo 3;39006mg. dbmMogbmBom onbgoin®mgdm 3060l Jumzomb 940900
dmBomogmm-Imyoz0Lbgmm goysgdymgde (byMomo 73). sbmMmodbmbom godmb3gymo 306m30L Logo-
33mob godm®mAgze gohmghmGom godmbagymo 30m30L LoEoddmobgeb dgbodemgdgmos dbmemm
bm3mzobo 3ommggbol godmymgom.

LyGomo 73. dbmMogdbmBom 0bgngo®mgdymo dombyzolb oMol
dmBomomm-3myoz0Lamhm 3oyngdymgdd.

300Lo3mMgd0m 3b00309mm30b00 bydggdol domgdo LadHhogoe®mgdymo Lobythgggdowob, obg3g, b9-
3900 o6 Pbd 0gmb S0b0E30MYOYMO SbMMHOgbmBom, MmO M300000 d3030MM™M 63 O30l
390060 b5339m89. O0bYOEMgdYmo byHmHzoL oEEgbd EOMZ30LOL domnob Mmymos. mYIEY, gb dommy
300m0d3000300900, OMELLE EoNbYgdd dbomazodMs 3390009900l OMY33d POMZ30000 ghmo M30L
3990098. obmn®mogbmbol bobdo®mab o Lodbgzogz0L dgdotgdo dgbodemgdgmmoao, dbg3g, oMgzoLoL Romo-
ol g3ybzoEoEy&o blboMoom dndozgdom b sbgm blbo®do Avdggdom.

dombBy30L 9bm®OJbMBMOb dGIM MY, goblozymmgdom, mdom, (H9boob 3o0Mmdgddn. 3ommaggbo
$063M g botzgogzqddg dgodmgdd gozdmgmal 630d0L Byemolb dbgggdom vb L3M0b3magGmymo Lo®b-
4030 bobhgdom. 3603369¢mM30600 FobIM Mg iggligol IJmbg bgtggdol godmygbgde, sbgzg, dgodmgdo
LoLOMZgOITMM ngmb bgmmobemd OMZ30ag oM 33910 39MomEol gobdogzmmdodo dombyzol Mmoo,
300000000 Lm3M ZodmM0dOdMMHYOL 0bgoEoMmgdYm Fi3gboMmgmo Jum3z0emqddn ob boowogdo 0bgodotMgdym
BoMmAgbgddn. 3ommggbol gozmEgemmgds dgodemgdo godotMmlb onbagoEnmgdym d39botggdood vb bo-
gma30ob 6033909080 olob3nd0 0MogoEnol godmygbgdod o L3gm 653399030 vOT00bgd0L b had-
6030L dmdGmHomdod. bmzmb dbggygdom gozmgemgdol d9830Mmgdobmzol Mg3zmdgbrgdymos bodol dym-
Rob Rogygbo Goggolb dmdob.
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0bmMogdbmbdol Luboboomadwgam WYbaoiEnwgdny: captan (Captan), iprodione (Rovral), mycobutanil
(Nova, Rally), azoxystrobin (Abound), pyraclostrobin (Cabrio), pyraclostrobin + boscalid
(Pristine), captan + fenhexamid (Captevate), propiconazole (Bumper, Tilt, PropiMax),
azoxystrobin + propiconazole (Quilt Xcel), cyprodinil (Switch) o difenoconazole + cyproninil
(Inspire Super).

0606346 m80m godmbzgymo boymaolb Lood3dmyg (Colletotrichum acutatum)

0bmMogdbmBom godmbzgymo boygmaaol Looddmmg godmbagymos 03039 Lmzmgobo dvmmggbom, Mm-
dgmoi 063936 0bnMogdbmbom godmbizgnm 3glzolb ggmob Looddmagl. vbm®mogdbmBom godmbzgnemo
Bogmazoll odoobgdo godmobohgdo Rom®dogzgdmo, m30emyMmo-3mamazomm gmmdol, 9330030 O
dmbomomm-dndo gogobaygmo (bydomo 74) ogdqgdol Lobom. 399gmd 9ho3908g o Lomobowm ¢9-
6006 306H™d90d0 SbmGMOgbmBom godmbagymo oBoobgdgdo dgodmgds 3903939L OB006gd900L LOB-
®3M9089 mgm® dogoydl o botMobiolyg®m-30mEolEadm bLmzmzebo L3MMgool dobob eBoobgdol
396®00. 3dGOm 306HMd9030 ©b My TgmMoo MMZoboddgdo o6 3odmobzgsl ®dom Looddmgl, bo-

gmagyo 390dmgdo od3bgl o 3odogal.

bpGomo 74. 56;mGmogdbmBom godmbzgymo 3ndo Aom®m3039d70m0 od0obgdo oydbogge® o 360xg boymasdy.

00mMogdbmBo 30M39em Mogdo 3GMEIMEIYde BMmmmgdds. bdoMoe o& 063930 dgbodAbgg Lod3hmagob.
L3MMYdo goEoEol WMMEgdnELDd y3030emgdlo o boymyydg Bymol dbgmygdom o dmLogmol
0Mg0oLmob 03033060900 M3gMoEngd0bol. mdomo hgboobo v30bo bgml nbymdL 0bxadinol o
0300039mgmdol gog®mEgmgdol. bogoMmms 33gboMmgmo 393mbBagds o y3030emgdol b do¢homo 363069
bogmxBg do30 cmogdqgool dmdgobo 63030000 6300600900000, oObemmgdom, ghmo 33060b d93098. OO-
3000900L 03mAgboLbmObogg LogoMmo oyYm3bgdemng dgbododolo BybaoEnwom odydogqodd.

06m®ogbmBom godmb3gymo bogmaol Looddmmol 3MmbhGmmmob boy3gmgbm gdoo 3ommgqbol bo339m89
dmbzg®mob godm®mopbgo. 60339000m30L 06M3IYEObHOL Fo3MEIMYOYMO ByoMmo ELNbYoEoMmgdMmo
bg6agdo. goMo 0oLy, Lomobom gobdgbwol o g8obgyogntmgdol gokgdg oMmoboly®mzgmond
$060Omgm 6033909030 O3990 65339090000 TFPdomo O Hggdbozol Fowoognmgdy. (o-
LoMgoge Mgdolhgbhymmo $0dgdol gMAg3e 30093 9O®O gx3gdha®o 3doo 03 EOO3000L MO30Ob
oloEnmgdmo. goMgdnm bozmgdow goddemg (dogomomow, Festival) ob demog® dodmgdosbo §o-
dg00b (dogomomog, Camarosa) godgbgdol dgdmbzgzodo oo3000900L Boboomdgg Logo®mm 0dbgdo
8963030009000 M9aYmOMYMOE Eo8Y03900.

®baoEngdn, HMIMYdnE 033060090 dbmMogbmbom godmbzgnmo bogmaol bowoddmol LobdoMmgLo
o Lodb63039L, JmoEegl J9dng 3MgdoMonhgdl: captan (Captan), iprodione (Rovral), mycobutanil
(Nova, Rally), azoxystrobin (Abound), pyraclostrobin (Cabrio), pyraclostrobin + boscalid
(Pristine), captan + fenhexamid (Captevate), propiconazole (Bumper, Tilt, PropiMax),
azoxystrobin + propiconazole (Quilt Xcel), cyprodinil (Switch) o difenoconazole + cyproninil
(Inspire Super). 300009070 BbgoEegdom 3306M0do ghmbgm odyndoggdd y3030mmd0l obygdol



396MH0omEoEob byl dgydmobl botMgogol ommm 3mmmbodoEnol o omMgyboslb yzo30emol o bo-
gogob 00039943090L. B¥baoE0gd0l 3Mmaomodho3ynto ©obodbymgdom odydezqool gotMmgdg mgdg-
M30m0do LdggMgmMmL Mgz0mbdo MHVIEYb0dg SbMMOJbMBom 06x3030MgdYMTd y3030em3d O boym-
@dd 390dgmqos godmobzomb oogz0900lL ddemogtmo gozdmEgmgds 93MH0moob 0360LV3wY MOdOMO O
63000060 030b0l 39Gm0mdo.

3066y3z0b gohmahmGo (Phytophthora fragaria)
dotmbyzolb g3qbzob gohmaypm®ds — Loseddemob gozMm3g-
300l bgemdgdbymoons 3dndg ob Mgbozotgdol 3o
Lobhdob Igmbg booogqddn. Lmzm Bo®mImJdbol L3m-
M90L, HMIMgdoE 3OEIM™EId Bymom o dgdobozn®mo
3%900m. gL L3MMgdo d06x30E30MYdYL O dboEEMgd9b
OpbyLe dognbgdy®m ®abggdl, o3 ggaLgms Lobhgdol
oMmAgbogm  BobogmlL  odmg3l  ,3060mbob  3nol”
dbgoslb dgbobgomdol (bydomo 75). Lmzmgobo 3Jo-
0m3960 3odmododmMmaol onbgogn®mgdyem 0ggliggddo
o booogdo dgodmmgdo otmhAglh dMogzomo Bemol go-

LyGomo 75. o9390090m0 doMmbyzoL ndgb3m

g9b3mo Lobhgdobmzol odobaboomgdgemo 68o3emmdado, Bogbgozoe 39mHI®Id0L dmAEe0LY.
Efiggoqz%anﬁo »300mbob 3eb” 8bgagbo bmzm yg39mobyg odhoyMoo godogbymdg o dgdmeo-
0ddhmdo.

3maodg, MLy booogo 3030 O bB3gmod. EOOZe-
900 3e0bEIdd $3IBIOP Y39mody bmpom/bzgmm
000300m90do. oo300900L Ld3hmadgoo 0360Lbdo dbbdmootg §0dgdd0 mzombohobm v& bgdo dgmbg
LgBmbodcoy.

bmamazobo 0bggdpoo dbmmmme  xgLgmo  LoLhgdody
3639MmEody, MYdd gmmmgddg 99006036900 mz0Mm-
LoRobm bLEd3hHmAdgon. dbomo gmmmgdo 3o¢hodMs o
domyOH§m-0madb3obms, dzgmo gmmmgdo 30 y30mm-
900 96 BommmEady. Eod30gdYmo 339606M9900L dGo
Bgegde o 0Lobo odmmgzd dEoMg GomEgbmdom bo-
goglb o6 boghHmmE oM 0dmg3d. 390500 3(3900-
M9 390demgdd onmy3mb 96 dgyRgdgl Bk, BomIm-
4dbob d30Mhg MomEgbmdol 3635¢mgdo o do¢odmdo Bmdol
bogmagzo (byGomo 76). oozogdynemo d3gbomg 3dGogmo

0306000b 30609030 dogmoob LEGVYOE 0My3gdo. byGomo 76. Eogow9dmo doMByso,
MHmIgembog 99b0dbgde $3bmdo o
BMngool gobdmde.

ROHOMBHMO0m Eoboobgdymo dodmbyzob glzolb yg-
ol g3geo bobogmo, Mmdgmo, A3gyemgdtog, dmyso-
MOMMY, 0090l dmzobgolgyhm-Imbomomm yogzobmag®mb. gongghymgdymo dgodemgds oyml dmgemo
33960 o6 dbmemme 3gbzmd dmmmgddo SGLYdYMO dos bobogmoa. dmbomomm-dmysgzolgdhm goyggh-
Jmaq00L 39986930 omeno bogMdgdg ob Logobgdg 339mob dgdmbggzedo (byGomo 77).

Ly®omo 77. 3o6By30L BohMBHMG0MIMO O0bR0EeMmIdIYMmo BgLaelb ygmmo
dmbomomm-yoz0Lg3gdmoo.
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30630 Mgbozon, dbydydn, 30Mmz0 haduhy®ol 3dmbg Boowogol dgtmAg3o o dgdommgdym 33909
H90b00b ogomgddo dEgbodmgmo oMmazo bgmb dgndmol Lmzmb BMEol. bykhggdo dbmmmme dgdm-
6390 o LG HoRBOEEMYOYM LobgMzg90d0 b d90d0bMM. EV1300gd0L LobJoMob s 0bhgbbogmodol
d903060900 dgLodmmgdgmos boowogol EMYbogodmgdom o Edydasgdom mefenoxam (Ridomil)-om
d39boMmgmo otgaol dgdwga vb fosetyl-Al-om (Aliette), gmmemgddg dgbbymgdol gbom dzgbodgme
30903000M900L dgbododolb Loogddo.

®08mjhmbomdo — gohmghmems (Phytophthora cactorum)

0dmgdhmbomBo — gohmmyhmmo bogmgol Looddmmob bobgmdos, HGmIgmbeiz 063936 018039 booOZNEOL
393M39m90mo g3gLzol ggemol Looddmol godmdbzgzo Lmzm. FoMmbyzol bogmao dgndmmgds ONb-
RoE06OEIL ohmayHMm®om gobznmotmgdol yzgmo 9¢hodds, obygdymo y3o30emmdosb boymaol wod-
60039000009, 003900900 30060 MM3OM0BgdYmo, dMZ39m0o 96 Mm3zomMmyYMo ONbgoEMHgdymo
003009000, MHmImgdog dJmaz3z00090000 BoMMNM3Egde O BoHIMYIbol sMhotmggymomymo gm®madol
modgol. mogdqdo 3983 boymazol o bobomb gotmoslL. doEgemoydo ob bbgs Lmzmgobo bhtydhytagdo
o6 AoblL go®ggaob obnobgdgddy. oyndbomqdgmo boymaol onbyoEnMmgdmo dg0m 900, MmamM3
B9bo, 3ngdo gogzobmwgdmo 5b dmyzomomm-dmyogzobgmmo, 360gg bogmenb o0bxoMydYmo 930 gd0
30 309%39Mymgdemo o Mdogmo (byMomo 78). oo3000901cmo ydobo dgbgdobol Mdogmos o sMobo-
LoOdM3bm LYbo o Abotg 3gdm 0g3L. dmMLOgmOL vMgdol 893cga bogmxnl BgodoMdy, (Hgboob 3otm-
09030 890dmgdo goRbgl mgm®mo bogogdog.

63030060 03060 bgeml Pbymdlb Godmgdhmbomdo — BohmBHMOOIL 3obgzomoMmgdol yz030mgddg ob
boygmx3Bg booogol Boboo390mob ghmo Lm3zmzobo L3mMgdol dmbgg®mom. dgbodmmgdgmos, sbg3y,
LodBoxqdo AgLymo bogmazol EV8300gdd B3gm BovEOZMLD dgbgdom. bdn®mo ool bodds dgodemgds
LozdoMm0bO (HgboobmdY PYBMYbzgemymb 0dobomzol, HMI bm3zM3063d L3MMYd3d odmobzomb 0bygdins.
40600 6308006mM00 bdoMmo M3HhndomyM 3oMmmogdL gabol Lmzmzebo 300500l gobzomatgdolmsal.

LyGomo 78. Godmgdhmbomdo — BohmBHMMom ©o93500909mo dndo yo30ba3gMmo ndbgdo 3330bg boymmdo (BoMiEbbosg) o
39995396 gdYmo dbgd0 36oxy bogmaxdo (doMy3603).

BoHORHmOb 3mbhMmmo dgodmgde Bybgogngdom — mefenoxam (Gomdoem gmemEo ) O
fosetyl-Al (Aliette). Mefenoxam-o godmoyggbgdo boogogol (obggmmgdo-gdobagdioom, bmem
fosetyl-Al - gmomgddg dgLobbymgdmow. mMosg Wbgogowo LoLAHgIYGoS o d9bmzol 39393
3000000030000 (3500907 Jum30emgddo, booE vbEgbL bobommmdtog Lod3yMbomm dmgdgwgdol.
odhmgyhmmol Lobdo®mg o Lodb3o3g dgodmgde 3b033bgemmabo dgdi30MEgL dEgboMgms dmMol
bomobogm dobdogmob PBMYb3gMmyYmMAom o LoMgz9mmgdmob dGdmmom, Momo dgbomAybrgl 30Mmz0
096300 O bgmo dg9bymb dEgbodgmo Bdgoedn®mgdol LEGOGOE godMmosl. dgdommgdymm 33¢m9dd0
3m09m0emgbol booogol 3ymAom Eogetzs obomo 3909306090L gohmBHmGob d93mbggaqol.
3oMmeo vdobo, H0ggdL dmMmol PBO EongmL Romol dymhfo, Goms odboxgdol 3MmEgldo boymaol
89000306mL 63000b dbgazgdmob ghmog ot dmbigl dobo.



396 h030momdo (Verticillium albo-atrum)

39M(H0E300YM $36md0L 063936 booogdo oMLgdYmo LM M, MMIgmLoE Joldnbdemgdol oo B3gdhHmo
0d3L, dom dmMmob, ghmBemoobo o IMo30mBmoobo 3mAHMmgdo o LoMgzgmgdo. 39MH0E0MOYMHO
$36mM000 L3MM Y00 339 EY0S Bymom, JoM0m vb NbGNEMYOYmo LotMgogo dobomom s dmbogzmol
0 gd0bob Bomdmgdbogmo botmAgbgdom. bmzm booogdo demgdl 25 Bemol ob dgho bbol gobdogmmododo.
003000900b 30603900 b603b900 3906030900 godogbyemol dmmU, (Hgd3gMoh Mol godtmmolol. Johbyzol
obomm boMzozqoL Lod3Hmagdo, MmamdmE Bgbo, godmogzmobwgdom dbomo Ym3odgd0l BoMmImdabobol
(byGomo 79). LEd3H™Agdo bdoGmo YRM® dd30Ms bgds Bogbymdo. dzgmo botMgozgdo Boobpgods
3090mmeE dmbogmol vemgdodg. ©d Eov30gd0L Lobyobo LOd3hmTgdos EO330MOL O 300099089 (o
do®390Lb dmMol dgoMgdom d3gmo gmmmgool goyozoLo3dgods. doo gmmemgdo ®MAgde 363009 o
$06bom0, ;myIEd by 300MEJAS S 339botol Bto dgLodRbgzow BgMbrgds.

. -"I ¢ . ' .'I j
LyGomo 79. 39GHoE00Mm0 $36mMdo vbogm gmmmhgddy (dodEbbog) o
Aodmyomndgdymo botgogzgdol goMg gmmmgody (Jodms3bos).

demog®m ©odoobgdymo 9396060l dgmdodmgmds bgm-bgmo YoMmabigdy, LOdMMMME 30 0MY39d..
003900909 3(39606M990L 3qL30L ygmbyg Y30moMEgdy bgzhmBdymo bobgdo, HmAmagdog bbgs gggbizol
ggemob Looddemagl 3ao3L (LyMomo 80). od30gdYMO botgoggdn bdoMmoE goxobihymos dmgm bog-
39m83. d0bobdgcoo LEd3hmagdol go®mAg3e MmYmnd bb3d ggglizmd bmzmazobo P30 7d900LaYb. Mmom-
4dob y39mo 9938mbg93080, Lemzmb LobgmdNL EOLOEZIboE dYENMYdgM0s LML 0BmmoMmgds O Fo-

dm3gmago.

odm3o.

390 (H0300YMo $§30m00b 3MbhMmmmoL Loyzgmgbm dgommeos F9bLomo botgogo Jologmol godmygbgde.
306By30L bLdbyMmZg9d0 06 PbO 3odgbgL nbgm VN gdadn, booE 306y 39O HMB0O 56 3mToEm&mo
dm3yogom. gb Lmzm yedm 363039 begdo boowogol domommo PH-0L 3o6mmdgddo, vdwgboc, bogoOHmo
00330603900, GO EOMZ3039 bomobomE EoMgaymoMEgl pH. Mg3ma3gbgdymos, olg3g, & go-
Jd9bqb doMmbyzo obgm Booogdn, Lowoy Fobodg POMEYMo oygm dmdoEm®mo, domoFebo, Bobo3o,

BIM3IMNL 3BO333R3A3N

[6)]
w




c
o)
el
a
@
b}
©
7
P
©
2
c
E
'}
@
E
Q
8

(@3]
N

b9L30, 30OHMBomO, 3o¢hbe o Jmmm. gl 3gbotggdo demogt dgmdbmdnatg v&H0ob 39GmHoEoMmoy&o
$¢30m00L dodotmm. mglemd®OYDb3d ob/o oMg300g boowogol gydogoos M93mIgbdYMoY, M)
do®by30 nbo ooMmgol olgm ogomol, Lowog gobymo 2 Bemol gobdogzmmasdo 39GMH0E0MMOYMO
¢36mM00L bLmzm ogm 3oz3MEgMmMaOYM0. MgLEMOMYDb30LOL 6533900 PbEO FMmobbOL O VMOBOZMgd MO0
Bemol gobdozmmdndo Pbo EonmgbmL ol LolmEmM-Lodgy®Obym FgeHydd, GMIgmoy gm0
39M(H0300YM0o $30mdobodo. Mo YBRO™ oo bbol gobdogmmmosdn dgodmgdo MmpoEns bozzgmdy
do®by30L bgemobemo oMa30dg, dom P33mgLod. gots vdolby, 360336gemm3z0bos FoFmoyol o bo-
3o domodol dbgogbo LoMgzgmgdol 3MbhMmMEmo, Mo3aeb gL LuMgzgmgdo 39MAHNENMOYMO $36mMdL
dob3dobdgemo dgbodggdoe.

603M0lgzgMmo Lood3dmyg 067 dmdhGoolo Gray Mold (Botrytis cinerea)

Bo®m0LagMmo bLooddmyg vby dmb&moEobo JoMmbByz0lL ghm-gHm0 yzgmodg Lododo O30V, 3gydmos
309m00630mL y30300m900L O bogmayol obozotMagon. olgsg, 0go dotMbyzol dmbogmol omgdol 89993
3003060 EOO30009000. FoMby30L 0MOE gM®m F0dL 0& 0gd3L MgdobHgbhmdo dm@pMogolol dodoMmm. -
3000900L gob3z0m0Mmgdol byl ybymol Lomdm (15-24°C), Jomomo GoMEMdNMo (Hgboobmds oo
bbob 3ob3ozemmdddn o gmmmob dgoedndmab bobggmyg. dmbGmogobol bobdoMg s 0bhHgblogmds gob-
Lo3YMMYO0m Fomoemoo 6300000 o MEOYIM0D 39GMm0mEgddo ndyomme Jmbogmol vemgdodpg vb dm-
Logmob veMgdol 3gGmomdo.

BoE®0LAgM0 Losd3mmolb L3mEMgdn, HMIMYd0E odM0dLMMHYO9b 3odbToM MMM dBY, 3obgz0MOMgdL
0699096 oMy goBogbymdg dgoMmgdom mdomo (H9d39MmohyMmol oamAoLbol. $96 Boobpgdo sbomo
QOOMY00, 3990093 30 00683030MEIOS Yy3030emgd0, dMMML 30 bogmn. EOB30Yd0L Yobymaomo dg-
dmddggdo demoghmgdd bogmgdoob gobogbymby o Aobdotmgdymm boMgozgddo, bowog 93600 mmm-
o o bggmo LadyM3zgmnd. 3603369mM30600 BoMZO390L FMMOL Lomobom LogMmEol O3S, Momd
dgbodmgdgmo ogmb 3ogMmol 3oMgo 3oM3Igmopns. 9L bgmb dgnbymdl gmmmgdol, yzo30emgdol o
Bogmazol LEGOAOE godMmdOL Jomomo (Hgbnobmdol 3gdmomedo o dgodiEnMmgdl Botrytis-ob bdmmgdol
30b30m0Mgd0L 0b6¢gbLogmdL.

dmH®oEoLoL 06g399300L LEd3HMAB900 boymxydg 06ygds oMo, MO0, LEMOgOE 3BoMEn (modgdom, bdo-
Mo $odob 3939, MMIMgd0E Moo yozobggmos. boymao godmdmgodd, godndgds s ongaMmgds dhamol
dLgo3Lo, B3bzbocmobgdto Lemzmb L3mMgool igbom, Mog Gyb dgbobgomdol odemgsl (LyGomo 81).

iy

LpGomo 81. 3oGmBy30L LT EOO30IdO — BOEGmOLEIMo LoEod3emyg 6y dmAHGoEnLo.

dmp®oEobol 3mbhmmemo Pbwo oobymb booogol FgymAotmgdom, Bo339mol 306mz0 LobohotMoymo
03908039000, b0339M0Ob y39emo 3odbdotmo gmmmol o 0bgoEo®mgdyemo boymaol dmEomgdom,
0939, 3Mmxgomogdhoznmo dodbom iybaonwol 39udd3g30m. xYba0EENMm EoF)T3900 PbY EB-
gmb g3030mmd0l obobyobdo o gogthdgmegl dmbogemol omgdodeyg, ymzgem 10 pmgdo ghmbgm.
d0Md0 (H9b00bmd0L 3gMomedn dgodmmgdo oyE0gdgmo oymb 5-7 mol 0bhgthzomom dgbbydmagode.
¥baoE0om odydoggdolol oyEomgdgmos 3Mgdotmonol Gmbogos, bym dgodmg 2 3306080 gbhm-
bgom, bbgoolbgo 3MgdoMmotob godmygbgdom, oogzogdolodo Mgdobhgbhmdol godmdydozgool 3tg-
3963000 d0dbom.

Bo®mobyygMmo LoEoddmol Boboomdga OGIMOL MWMmboldogdoms Lobhgds JmoEogL BOdMMOL dmmmb
3396060L goLyxmozgdol, obgzg, Lomobom LJgdom gPbaoinEol Mmmbggém dgLbytgdol. dotMzgemo



d9LbyMgdo Pbo 3obbmMEngmal 306390 bodotMmgdol gobzomutmgdolol, godmdodmMmgdymo 3(39-
bo®mob godbdotmo boboemgdol dmEomgdol 39893, dgmMmg — y3030mmMmd0L obobyoldo, dgbodg — ygo-
300mm0000, 3gmmbyg 30 y30300mm0O0L LMY gdoLLL. my 63030L bogmgdo 10 33 ©b dghos, ol Asdmbg-
3bo3b odEe3 WYbaoEgdL o Logotmm 0gdbgds Ydmzmgl Mmdo bgmoboemo dgbbymagods.

dmp®oEobob 3mbhGmmobmagol MHg3mTgbogdnmo iybaninwagdos: pyraclostrobin (Cabrio), captan
(Captan), captan + fenhexamid (Captevate), fenhexamid (Elevate), pyraclostrobin + boscalid
(Pristine), iprodione (Rovral), pyrimethanil + propanediol (Scala), cyprodinil + fludioxinil
(Switch), thiram (Thiram), difenoconazole + cyprodinil (Inspire Super) o thiophanate-methyl
(Topsin M). @¥ybgogogdobodo Mgdobhgbdhmdol gobgnmotmgdol 30g39bioobmzol ghm LBgdmbdg gh-
™0 O 03039 B¥baoE0om dndugqos oM by dmbgl mmb b bymdg Fghygd o 9OMTdbgmol
dogmmgdom oM jbo AohotMgl mbmgm dglbyMgds ghmo s 03039 3Mg3oMmotom. bLomoyMmgddo dokm-
Bg30L dmyz0b0 360d3690mm3bo v3E30MgdL dmbMoobol bLobdo®Mgl o 0bhgblogmdLU.

do30 Looddmmg (Rhizopus stolonifer)

3530 Lood3dmy, doMomoy, Jmbogeol omgdol 393aman VB30 ddY, MYIEs dg0dmgds 3933b39L
60339m8g, d6oggg bogmxdo. 0bg3gdiool mogzedoMmzgmo Loddhmadgdo Rbwgde boygmydy Bgthomagdol
Lobom, GMIMYLOE MODbEOMODbMONM MOd Yo30LegMmo bggds. 0bgzogo®mgdymo Jumaomol yobgdo LEGO-
Qo MHO0MEYd O M3, MoLoE dmbgal 63900L godmsmbas. Hgboob 3oMmmdgddn boymao LBEMOGO
0Q30M900 Mmgmdmo bmzmzgobo bobotMol ddowMmm, d53d0LgoMo goMbom. gl bodotMo 39393 0mgol dm-
myGOHEm-0mdosm 99x39GH0mmdol, MmEgbog Lmzmb L3MMmgdo AddmyYsmmodEgde Mg, doEgmmoyddg (Ly-
om0 82). o03000980L 3ub30m0Mmgdsl bgemb Pbymodl dogmomo HgddgMmophn®o o H9boobo 30MHmogdn.

LpMomo 82. Rhizopus 8030 LoEoddmom demog® 0bgzognMmgdymo dodmByzolb bogmaso.

3mbhmmmol mmbobdogdgdns boowogol dyemhol godmygbgds, 6339m0L 3obgo LobohoMoymo o-
dpdoggdo, obg39, M3MOVED BMMMJdIOL O gdoedboggdymo boymaol godmpoby, dmbogmol vmg-
00dg g3nbanEnEgdom odyndoggdy, Jumazomgdol oBoobgdol ™mo3000b dE3oMady, dmbogmol omg-
000000 Mo dg0dmgds dogmg, bogmgol 0°C-8g 3030900 o (3039 9900bg0L $od30L dgbo®mAnbgdY
H®ObL3MOHOMYOOLY O oLowmgdol 3gMomedn. Rhizopus fruit rot-ob 3mbhMmmobmzol dmbogemob
omgdodg My3mdgbrgdymo i3nbaoiEogdns: captan (Captan), pyraclostrobin + boscalid (Pristine)
o cyprodinil + fludioxinil (Switch).

4390mm BoMmdmggbomoo Lbgoolbge Gg3m3gbwgdymo BybzgoEnol gigdha®dmds dombysol osgo-
0909000 3mbhGMmobmzol.
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90606y30L 030390090900L 3MWBHOMMobmzol 3odmygbgdgmo 396303000900L 9x39dHIO MO

Fungicide 00930900900

Bmgoo bobgmbmgde g‘;)jg)o?mogo 6§gg§g’g§]§; 0 bogodo  vbm®mogdbmbo  gohmyhmMo Bzgzgg?éio
penthiopyrad oob oob
pyraclostrobin + boscalid oob oob oob oob ©oob
iprodione oob oob o0ob

cyprodinil + fludioxinil oob ©oob ©oob
cyflufenamid oob

azoxystrobin + difenoconazole oob oob oob oob oob
azoxystrobin + propiconazole oob o0ob oob oob oob
propiconazole ©oob oob oob ©oob

iprodione oob ooob oob
thiophanate-methyl o0ob oob oob oob
azoxystrobin woob oob

pyraclostrobin oob oob oob oob

fenhexamid oob
pyrimethanil + propanediol oob
trifloxystrobin oob oob
triflumizole oob

quinoxyfen oob

myclobutanil ©oob ©oob oob ©0ob

metconazole oob

difenoconazole + cyproninil oob oob oob ©oob ©oob
captan + fenhexamid ©oob 0ob oob
captan oob ©oob oob
fosetyl-Al oob

mefenoxam ©oob

dmbogmob dmgdd

dombyzoL dmbogmol omgde 1bs Eonbymb omom dMyg, boymaol dgpododmol godtmmdol d93¢w93.
0MOLOBLYGO3gm00 JotMmbByzob mol dgmdg bobgzo®mTo o3Mga3L. bogmaol y3dm domoemo hgddgMohydo
bogmalb nG™ oYE39mL gobol eB0obgdolgeb. vdol oo, boygmaol ymtm domomo hgddgho-
HMoboL bogo®mm 0gbgdo gobogmnmmgdmog dghn 9bgdmgos o Loddmoghmhg bogmanEsb LoMOML godm-
Lohobo. Fotmbyzn o6 Pbo ELNzmoGmL, MmeEgbog bogmgn Lggmos. gl 3odmobzgal bogMmobggtho
LoVd3mol goubz0moMmydol YBROM EoE dMMdSMMISL. dgEoMmgdom ghomm Mgagombgddo, GMmgmMogss
doo Jotmmmo, GoMmbyzo P0O O03MIRML ymzgem dgmdg mgl. mydEe, LdggMgmml Mggzombdon
d90demg00 0Y(300m9890m0 0gmU ym3gmE@oy®oE o3Mga3e 390M000 MO0 399080 — 03M0eMNEOD
0360L0L Aomgmoo.
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dmbogmob Lodbogol Lhooo

domby3ob Lozbmgxo Lodbogol oEagbol Loy3zgmgbm doRzgbgdemgdns BgwodoMmol BgMo o boymaol
L0033M039. FoMBY30 PbS ELOIMNML, MmEgLboE bogmaol Byodotmo dmoobo Bomagmoo, MmYydEe
Booemo d939M3z0L hmbo dgodemgdd goblbgoggdymo ogmb $0d900L dobgzom (byMHomo 83). dotbyzol
g39mo $080 m3hodomy®m dOHMAdHL o Loh3dmL dMBa3L 30306, MmEgbsy Jm3MgxedEg dmmosbo

odbogggdymoo.

o6 890demq00 o3M9x)dY boygmaol gowodboggds. go-
03003390700 Bogmgo ommop odgmohgdo, LBMogO
@00 o 39M goyndmadl o Jobdogmdyg (HEobL3m-
OHoMmgdoL. ©obodbymgdol doBoMmdg ARobgmmobmobogg
3900036003900 bogmgao Mooy, B3gmozL o dgbob-
300 bobdm3myg 30000 0gd3L. 3oL gote, Bmgoghmo go-
0360339000 bogmo dgodemgdo ooobql.

dgmbg dbMmog, ob939, 9GMLOLYMZ9Mm0d OYIBYgdgmo

byGomo 83. 36306m3050, 006 - bogmglob o3dmggge. oydtoxgdgmm boemb og3b mgm®o
Bomgeo ggmob domByzo 3Ggxobmzal Mdoemmdn gnbbol dodgdodyg Poobdg, Lybho vémBoHo
®3h0docpyo LodBogab 3oA39693gewoo. o Bo3emgd0 3gdm dodemob odomo 3933339 md0L godm

(byGomo 84). dogtmol 893339emmdY o Lohdm o6 0dM-
900 3oMmby3z0L Imbogmol omgdol 39393, 306000006 030 30939036900 SMO3M0Togdhghymmo boemol
30(h93MM0ol, ¥399nMm0 9b Loh3omL oMTJmbg 390360 oM oboMggdemgdol dmmbmgbom oM doo, d&3
LoggL3mGHm dodOMBY.

LpMomo 84. 3330bg Fo®ByY3L ©MmYb0dbgde godm3zz3momo mgmMmo ydbgodo.

domby3oLb bogmao dogmoob gogdodo o IgMmdbmonoMgo odymaghobodo. Logo®mo domo PogLo
LogyGmbomom dmzmhggs. dmbogmol omgoobol dgodemgds oo MHoMEIbMdnm oBobgdgdo bogmaol
dmbyzqhobol, oy 93M9xo3Lb 1p30300 Modgbodg bogmago ghm bgmdo obozkmgy 3mbhgobghado
RoBymdodrog. oMmbyzo Pbo onzmogmb $580L dmEomgdol gotgdg, dbyoydow dmdohzom 3gMo o
m&0o 0omom, 8980093 30 Y6 dmHmoomgl o dmobyzohmb (byMomo 85).

Bmgogmm d08Mgdbg P30Mmohglmosl ©b6039096 bogmal
gnbboL gotgdy, bbgogob 30 — bogmmdy ynbbob bobogmoo.
0b0bo 03M0xgd0 bogmgol dmdig300m LoA3906989¢™ o B
omomb dmMol, 89893 30 39Mo mombo o LoA390909MmL
do®ob gybbo dmbygdy, osbmmmgdom, 1 b3-8g Fodob
890mm. MHdomboymanobo FoMmbyzol §0dgdo obg ybeoo
o03M0xmb: Mm0mgdo bozmgdo nbs gbgdmal bo-
gogolb Goommol, 3Mgxo bpgds, doMomowow, ygybbol

899mmo 9030em00. byomo 85. bomb 309096 BOHmbomo, 3gMHo
00000 O MG MO0,
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Logo®Omo bogmmob oo LogMmbogmg, G®MA3 bogmxn oM OodymohmL; Boboomdrgg d9dmbzgiodo
domby30 gonmgmymgdy, 390dmgdo odoobydymo ydbosb Lombgdog godmzmbml. o3 Lombggddo
domomoo bbboo dogMmol 993(339emmdy, Mo Bo®mImogqbl LyoLHG®OHL bog®mobagmo Looddmol
39630000M900Lbm30L. boymao gMmbomow Pbs Ad0byml 3mbhgobg®mdn. yMozodg nbd oyml Fom-
3939 3mbhgobghgdo 60339mBg O 3Mgmomo boymaol bomolbol dobgwzom Aobobymdo.

60339087 oboMabbgdo o Eoxgolmgdd

LogoGmm 330900390006 LOMObOEME dMABOEIIS, MVMO Fom FmbLOZEOL 5MgdoLol boymao odGILMmMb
LoMgomodozome gobzgmzbom 3mbihgobgMadn. gl Jomombotmobbmgobo dMmpydiool dobomgdsw 3bo-
d3b9cmm30b00. goboyooE gobznmgbomm 3mbhgobgdmgddo dbmmmme 9330030, dboxgg bogmmo ybo
Ro0byml. 3360903039000 oMOLmaL Yoo Adebymb goboyoo zobzymabomm 3mbhgnbgMgddo good-
60939010, (3360039090m0, EO93500907c™0 ©b 369MHgd0L dogd OBNSbYdYMO Bogmazn. dmbogmob omg-
d0LoL goboyono gobznmzbomm 3mbhgobgMmgddo Robymdomo bogmol odohgdomno dgbgdd gobomagdol
696 Homodg 0emoM dmbgdy, Momog dgdedmegdo odgmghob Mobzo (bydomo 86).

% WE o ] i . e r
w13 el i

Lp®omo 86. bomobbo3zgmdo 8gMAg3d o 30MEodnd gologoEoe gob3nmabowm 3mbhgnbydgddo Aobymds.

oy 60339089 boml oobo®molbgdl Lomobopme dmaddogdymo 33Mgxo3mo dM0gOES, dMOM gob-
900 Logodmm bogmazob goo®dAgze (o MMmFgMm dgbgdo) obogolmgdgem bghbhommdo. 33Mggozmo
dmboghm®mobgn o gymeobdomo Bgwodbgrzgmmdy bo339mBg 3603369cmm3obo 0gdbgdd Mm3gMoEnol
BoMdohgdobmagol o bodolboobo do®mbyzol dobomgdo. 330M9xw03300 dgodmmgds 3obbbzozwgdmebyb
doggmdom, dmgoghom dydozl dgodemagdd 3gMomeymoe EoLdnMmwal dgblgbgde, YBOM BOHmbomo
dmg3y®ol boml. 330903039030 bd godmohobmb LogMmbamg, Momo & odymohmb dodmbyso o
BO®bomO Pbd AdBymMb goboyow 3mbhgnbgMmdn. 3:mbhgnbg®mdn Robymdogmo dotmbyzol bobogmbemm
boby 00d06Mdg FmMbm3zb0L gobdodnMmmdgdgmo dogmosb 3603369mmm30b0 goghmMoo.

3608369 ™30600 6033900L LabohoMoymo drgmIdGgmdal dgbomARybgdo

dogmo dmbogmol Lydmbol 3obdogemmosdo goloyopoE 30Mgnbo botobboobo boymaol oo dmyy-
mmool dgbobo®mAybgdmow 3603369mm30600 65339006 LoMOboEM LobohoMoymo EodYdozqdy. dYEo-
90900 603390000000 FMLENEEIL EOB0ODbYdYMO, IBgdHoobo, ZoEedboggdymo ob goyydgdyemo
bogmazn, PMo30L o3y 3mbhgebg®dn JmmozLgdom. EodomboMolbm3zobn boymao dgodemgds go-
o0MAgL ologdOLbmMgdgem Mmd0gdhdg, Gomo gobobobmghmlb, my Mmdgmo 3963Ms Bo30009L goobe-
3900390¢emoc 69003096 393mb3g3080. 60339MBg oM PYbS OMAGL o M0ggol JmMmol o6 b oo-
gotmmb o03000909tm0 0b d0obgdymo bogmagn. gb d9ddbol 0bgzgdinol Byo®mmL dbogmdodo dgbyemo
Fobbomo bogmazolm3onb.



36030L godmygbgdo

o3Mgx30L 3GmEgbol bgemdglobymdow bo33908g nboo
300m0ygbmm Lo 3Mga3o PM03900; 9L bgeml dgybymdl dm-
Logemob omadol 9g3gdhoobmdol (bydomo 87). yMogzo
9600 JmmogLgl 33Mga3o30L Bob o Jobidg ybo ghg-
mEal Modgbodg TyyomlL yyomo, oLY39, HbS oymb
0300 gologooe godmyboggoto bogmaobmazob.
16030 2-39b0obod o og3l Bobo dmGmdomo, Moy ©do-
MHho390L AMdOOMOSL MogmodmMmol. yMozedo doMb-
bp®omo 87. bo3OIB YMH3d d9T5MdLYdL g30b  3mbhgnbgMgdn o3I 8YoMo, dmeo-
dobogmob ogoob 98ggHoobmdsl. Bmbhomy® IgmIotmgmoodo; gb godmMopbogl bogmayol
dmdmomool. obozMmggo yMozol godmygbgdom d36Mg-
®o3L d9ndemoo Jmbogmol 0mgdolol mMogzg bgemo godmoygbmb.

95m09b0gde 3domo ga399dHnobmods, 330Mgds bogmazol odymmghol Mob 3o o obndbymydol doBomb
3096mE900 n39m9Lo botobbob bogma. gl goblbgoggds bogmgol ghmo bgmom 3090l sMogg3gdhoobo
3900mEolgob, MGmEgbog 33Mgx303L ggmo p3o®mo3L dgmdg bgmdo (bydomo 88). Lozmgxo yMozgdol
033000900 0MENO O dM dMOL d30MHBEMOMYdNMO, MY 3o30030¢0bB0bYdM J394obodo vEOLYd Gg-
Ly®LYOL.

934y00b yymgdob dohobo dgaemzgdol 3yb6Jhdo
000MmGYM0o 3mbhgobgmol gogLbgdol d9dga dygomb yy-
0900 nbgo goonhobmm bozzgmby dmBymonem gogo-
byGymm ogomdg, Lowog bpgds domo JgghHmazgds ob-
m3EgdoMmg BOEV3-00(3030M30 gowobodoo. bozzgmdg
dmbymdommo d9d3Mmm3q09mo 3ybdho dgodemgde, obg-
39, Bo®M3moggbegl Lodmmmm obo®molbgdol o
d93mb3q00L 3ybdhl, LooE TPdgdo mommgymo 3mbehg-
0069ML 0m300mM09M7xd96. LogoMmgdol dgdmbggiodo, dgo- ’ . -
dmmgdo Bmgoghm 3mbhgobghdo boyman dgo33oemmb baGoma 88. bagmgal bgwoem 3Ggxob
domombotmobbmzobo bommom. mydpe, my 93Mgxze3900 E?é?bgfg)g%?g g%ﬁ?ﬁ;gﬁ%’;;ﬁ?&b;s 30
LOMObOEME OM0db TMIBOEIOYMO FoLoyoEoE ©OQY- dgmeg bgemdo ydoMogzm.

bmgoodo, bogmxanl dgE3emol dgdmbaggzgdo dobodomyto
0gbgdo. ©d0L doybgogzo, dmgigad vY30e909emo gobgdo Fooggolimgds. dyyoml gymgdo ybwo Jmme-
3LgL Ao do s JoMmom godmbagyemo godmdmmdoligob oEnm vgnmol. ybrs d9dndoggl 33Mg-
0390006300 Fygomb gymaoob dgghmazqool 9g399hoobo bobhgds o yymgdo LEGOYOE Pb Zo0gdogbml
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Introduction

The strawberry (Fragaria virginiana) is potentially one of the highest-valued fruit crops
which can be produced in Georgia. Strawberry production is well-suited to the soils and agro-
climatic conditions throughout the country. The harvest season can be extended for much of the
year, using a combination of appropriate cultivars, different growing regions, and protected
structures (high tunnels). Long-term sustainability of the industry will require continuous
improvements in production technology and postharvest care, coupled with planting new and
improved cultivars. Strong market opportunities exist both domestically and internationally for
those producers who can provide consistent supplies of high quality strawberries.

The purpose of this manual is to provide comprehensive technical information on all
aspects of production of strawberries.
Site Selection

Some basic factors must be considered in selecting the strawberry planting site. These
include soil type and fertility, pH, drainage, wind protection, sunlight, water availability, and
previously planted crops. The strawberry planting site should have full exposure to sunlight.
Strawberries should not be planted next to tree lines or buildings that give shade. Sites for
planting strawberries should be in areas with adequate air drainage. Fields with low depressions
should be avoided, since they are subject to frost damage from the settling of denser cold air.

Soils previously planted to Solanaceous crops (tomato, potato, pepper, eggplant) or
strawberries should be avoided. These soils may contain the Verticillium wilt fungus, a disease
organism that can survive in the soil for many years and one which strawberries are very
susceptible to. If these sites must be used for planting strawberries, soil fumigation is highly
recommended. Sites which were previously in pasture should also be avoided. These soils
typically contain large numbers of white grubworms, mostly from the Cyclocephala and
Phyllophaga genera, which feed heavily on strawberry roots. Also, perennial weeds are
frequently a problem in sites that previously were in pasture. Planting of strawberries on these
sites should be delayed for at least 1 year after removal of the pasture to reduce white grubworm
populations and to achieve control of perennial weeds.
Soil Testing

Analyses of the soil in the site intended for strawberry production should be made well in
advance of planting. The soil analyses should include measurements of pH, % organic matter,
salinity, macro-element and micro-element content, and nematode population. The soil should be
analyzed in random locations throughout the future strawberry planting site during the year prior
to planting (Figure 1). It is always easier to correct soil problems before planting than after plant
establishment. A minimum of 5 soil samples per hectare are recommended. The soil samples



should be taken from the upper 15 cm of soil, which comprises nearly 90 % of the strawberry
plant root zone.

Figure 1. Probe used to obtain a core of soil.

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.

Soil pH

The pH of the soil has a major influence on nutrient availability and vigor of the
strawberry plant. The optimal pH for strawberries 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 strawberry roots will be able to adequately
absorb the existing mineral elements (Figure 2). Over 75% of the strawberry plant root system is
located in the upper 15 cm of soil.
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Figure 2. Effect of soil pH on nutrient availability. Wider bars indicate greater availability.

If the pH in the upper 15-cm soil layer 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 strawberry planting. Correction of the soil pH must be done before planting. Once
the strawberry 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. The pH meter should be
properly calibrated prior to measuring the soil pH. 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 3). The resulting pH reading of the mixture is the soil pH.



Figure 3. 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 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 15
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) or (kg per 10 square meters)

Soil Texture From pH 8.5 t0 6.5 From pH 7.5 t0 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 addition to ground elemental sulfur, iron sulfate can also be used to acidify the soil.
This material reacts much faster than elemental sulfur, usually within 3 to 4 weeks following
application. A rate of 36 kg per 100 square meters should be used to lower the pH by 0.5 units. A
maximum application rate of 40 kg iron sulfate per 100 square meters should not be exceeded.

Phosphoric acid application through the drip irrigation system will also help to gradually
lower the soil pH in the irrigated area. This method of soil acidulation is also quicker and more
uniform compared to elemental sulfur application. The phosphoric acid also supplies the nutrient
phosphorus (P) to the soil. The injection dose and rate of phosphoric acid injection depends on
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the water source, water flow rate, irrigation time, and type of injector. Soils also vary in their
requirements for phosphoric acid, depending upon the pH and bicarbonate and carbonate load.

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 strawberry growth. This is accomplished by
applying and incorporating finely pulverized limestone (CaCOs), 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) or (kg per 10 square meters)

Soil Texture From pH 4.5 t0 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 15 cm. For best strawberry growth, the entire field should be treated with lime
(Figure 4).

Figure 4. Application of lime to the soil prior to incorporation and later planting of strawberries.

Strawberries should be planted in soils that are well-drained, fertile, and high in organic
matter (2-4%). Water drainage is a critical issue in site selection, because the root system of
strawberries is subject to several types of fungal root rots. 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 strawberry planting
site. Several test holes, about 75 cm deep and 15 cm wide, should be dug in the area to be
planted in the early Spring when the soil is saturated with water, but is not frozen. About 20 liters




of water should be poured into the hole and checked after one hour. If there is water standing in
the bottom of the hole, the soil is likely to be inadequately drained and too wet for optimal
strawberry production.

Strawberries should be planted on flat or slightly sloped land. Adequate air movement
around the plants is essential. Air movement reduces humidity around the plants and prevents
conditions that promote foliar disease. Air movement also reduces the danger from spring 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, strawberries should be protected from
strong winds which reduce plant vigor.

Exposure of the planting, although not critical, should be considered. Strawberries
generally prefer protected northern slopes in the cooler areas of the country. A southern slope
can be used in the Shida Kartli area, but the temperature of the plants may be high during the
daytime in the winter. With a few warm days in January through February, bud growth may be
stimulated, and a subsequent intense cold period could result in freezing injury to the buds if the
strawberry plants are not adequately covered. On the other hand, southern slopes in the warmer
Samegrelo growing area may allow for strawberry production during the winter months, if the
appropriate production practices are followed and the proper cultivar is planted.

Strawberries are very sensitive to salinity and should not be planted in soils having a salt
content above 1.5 dS/m. It is common to observe a thin white crust on the surface of fields that
have accumulated high amounts of salt (Figure 5). These should be avoided and not planted in
strawberries.

Figure 5. Whitish crust on the soil surface is indicative of excess salinity.

Strawberries planted in saline soils will exhibit marginal leaf chlorosis, stunted growth,
and dead roots (Figure 6). High salt concentrations in the root zone hinders the uptake of water
and nutrients. Reduction in plant vigor and yield losses can occur before leaf symptoms are
apparent. High soil salinity can cause considerable economic loss to strawberry growers.
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Figure 6. Necrosis along the leaf margins is a typical symptom of salt toxicity.

Soil Preparation

The land chosen for strawberry planting should be properly prepared well in advance of
planting. This includes the operations of plowing, discing, and/or rotovating. A uniform fine-
textured soil should be created, free of crusting and compaction. Compaction can be overcome
by deep plowing (30 to 35 cm deep) and using crop rotation. Also, multiple shank sub-soilers
which go 50 to 60 cm deep will aerate the soil, loosen the ground, and break up any hardpan that
exists in the soil (Figure 7). Proper soil preparation is essential to good strawberry root
development.

Figure 7. Sub-soiling equipment used to improve soil aeration and break up any hardpan.

Organic Matter

Strawberry root growth will greatly benefit from the judicious incorporation of well-
composted organic matter and/or animal manure (poultry, cattle, sheep), prior to transplanting.
Organic matter and manure helps improve soil texture, improves water penetration and
uniformity of moisture distribution throughout the root zone, and also is a source of slow release




nutrients. Organic matter can be in the form of straw mixed with animal manures, green
vegetation (Sudan grass, rye, winter wheat), or compost (Figure 8).

Figure 8. High amounts of organic matter should be applied to the row area or raised bed prior to
planting strawberries.

The organic matter/manure should be applied at the rate of 15 to 30 tons per hectare and
incorporated into the plant row area or raised bed prior to planting. Manure can be a valuable
part of a fertility program. It is estimated that over 50 kg of actual N is released over the course
of the growing season for uptake by strawberry plants from 25 tons per hectare of cattle manure.

The breakdown of organic matter by soil micro-organisms will require supplemental
nitrogen, unless the organic matter plowed down is a legume. About 6 kg of actual nitrogen (N)
should be plowed down for each metric ton of straw mixed with animal manure and 12 kg of N
should be added to non-legume organic matter or green manure to aid decomposition. If chicken
manure is used, it should be applied in the fall at a rate of 5-10 tons per hectare. Ideally, the
organic matter should be incorporated into the top 10-15 cm prior to planting.

Strawberries can be grown on flat soil or raised beds. The choice of which method to use
depends on various factors, including soil type, drainage, annual versus perennial production,
and availability of soil preparation equipment. In general, strawberries grown as an annual crop
are established on raised beds, while strawberries intended for multiple-year harvest are
established on flat soil. Strawberries grown for plant production in a nursery operation are grown
on flat soil.

Raised Bed Preparation

Strawberries grown for annual fruit production are typically established on raised beds,
approximately 20 cm tall. This is the recommended method of row establishment for strawberry
production in the Samegrelo area. Earliness of harvest, soil drainage, insect and disease control,
and harvesting practices are all facilitated by the use of raised beds. However, excessively heavy
or clay soils do not lend themselves to good bed formation because they clod or harden easily.

Good soil preparation is extremely important in order to properly shape the planting bed.
Soil rotovators and bed press equipment are typically used to shape the rows of planting beds. A
well-rotovated soil pressed into a firm raised bed with a flat surface is ideal for transplanting
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strawberries (Figure 9). Machinery vendors supply raised bed shaping equipment with
replaceable press pans. The press pans can be custom built to the size and shape of the bed
desired. Standard bed shapers for strawberries form beds that are 80 cm wide at the base, 75 cm
wide at the top and 25 cm tall with a crowned top for good drainage. The bed centers are spaced
1.5 meters apart. The bed tops should be level and compact in order to facilitate uniformity in
irrigation and plant growth. Uneven beds will result in variable plant vigor.

Figure 9. A combination rotovator/bed press is a useful tool that tills the soil and shapes the
planting bed at the same time.

Soil Mulch

Once the raised bed is prepared it should be covered with plastic soil mulch or straw
(Figure 10). Black plastic and straw soil mulches provide a number of advantages to strawberry
growers. Soil mulch inhibits weed growth within the planting bed. It improves control over soil
moisture content by reducing loss of moisture from the planting bed, and provides greater
moisture uniformity when used with drip irrigation. Soil mulch also reduces soil compaction and
erosion caused by heavy rains. Soil mulch also establishes a barrier between the fruit and soil,
minimizing rotting and keeping the fruit clean (Figure 10). Strawberries should not be grown
without some form of soil mulch.

Figure 10. Soil mulch protects strawberries from contact with bare soil and possible fruit rot.



The plastic mulch thickness for strawberry production should be between 1-1.5 mil
(0.025-0.038 mm) while straw mulch should be applied about 2.5 cm thick. If black plastic
mulch is used, it is important to lay the plastic so it is tight against the soil. This allows for
effective heat transfer that will promote good strawberry growth during the cooler months.

Drip irrigation tubing is laid on top of the soil bed prior to application of the plastic
mulch, but can be put on top of the straw mulch. A very useful attachment to the plastic mulch
layer is an irrigation drip tape layer. It includes a stand to hold the reel of drip tape on the
machine and a ground feed tube which lays the drip tape on the surface of the bed under the
plastic mulch (Figure 11).

Figure 11. Application of black plastic soil mulch and drip irrigation tape to the plant bed.

The keys to laying plastic mulch are to lay it tight and to bury the edges well so that it
stays on the bed (Figure 12). It is extremely important to bury a sufficient amount of plastic
mulch so that it does not come loose over time. At least 15 cm of plastic on each edge of the bed
should be buried. Any smaller amount is difficult to bury and to keep buried. The width of
plastic mulch required to sufficiently cover the bed and bury the edges is calculated by adding
the following: bed width, bed height x 2, and 15 cm x 2 for the width of buried plastic.

Figure 12. A sufficiently buried tightly laid black plastic soil mulch.
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Plant Establishment
Time of Planting

The time of planting strawberries in Georgia depends on the growing location.
Strawberries should be transplanted in mid-September until early October in the Samegrelo area,
but in the early spring (late March to mid-April) in Shida Kartli and the cooler growing areas.
This will allow for a small initial fruit harvest beginning in December in the Samegrelo area,
followed by significantly greater production during the warmer spring months. Harvest will
continue during the winter if the plants are grown in a greenhouse, plastic tunnel, or protected
with a fabric row cover during those nights in which the temperature drops below freezing.

Harvest in the Shida Kartli will begin during the late summer for the day-neutral cultivars
and in the late spring of the following year for the short-day (June-bearing) cultivars. The plants
should be covered in the late fall, typically with straw, to avoid winter freezing injury in the
colder production areas like Shida Kartli. The straw should be removed in the early spring and
flowering will begin in May, with fruit production typically beginning in early June with open-
field June-bearer production and continuing throughout the summer and fall of the second year
with day neutral cultivars.
Planting Material

Several types of planting material can be used to establish a strawberry field. The most
commonly used planting stock is a bare-root transplant (Figure 13). These plants can be dormant
and without leaves (frigo plants) or non-dormant with leaves (fresh green plants). Another type
of planting material is the plug plant, which is an actively growing green plant with an intact root
system enclosed in a small cell of growing media. The plug plants will begin fruit production
earliest, followed by fresh-green plants, and later frigo plants. Fresh-green or plug plants are the
recommended type of planting material for production in the Samegrelo area. Plug plants will
suffer the least amount of transplanting shock, but are the most expensive type of planting
material. Frigo plants are recommended as the planting material for the Shida Kartli and cooler
production areas.

Figure 13. Dormant frigo plant (left), fresh-green plant (center), and plug plant (right).
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The soil should be moist at the time of planting. In addition, fresh-green plants and plug
plants should be irrigated immediately after planting. This will help minimize transplant shock
and help the root system become better established. Either drip irrigation or over-head sprinkler
irrigation can be used for field establishment (Figure 14).

Figure 14. Irrigation is needed following strawberry planting for proper field establishment.

It is very important to obtain certified disease-free strawberry plants from a reputable
nursery. One of the most serious fungal diseases of strawberries is anthracnose crown rot, which
can rapidly kill seemingly healthy plants. The disease attacks the crowns, foliage, stems, flowers
and fruit of most cultivars. This disease is both soil-borne and also transmitted by infected
planting stock. Strawberry growers who propagate their own plants run the risk of planting
infected stock which will eventually die. Planting stock obtained from foreign nurseries must be
certified disease-free in order to avoid the introduction of undesirable diseases.

Fungicide Treatment of Planting Stock

As an insurance against root rot development in the field after planting, it is
recommended to apply a pre-plant fungicide dip treatment to the bare-root frigo or fresh-green
transplants at the time of planting (Figure 15). A 30-second to 1 minute fungicide dip treatment
to the crown and root system of the bare-root plants will help reduce the incidence and severity
of anthracnose crown and root rot (Colletotrichum acutatum), Phytophthora root rot, and several
other soil-borne diseases as the plants begin to grow.
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Figure 15. Pre-plant fungicide dip application to strawberry plant crown and root system.

The best fungicides to use for this dip treatment would be a combination of azoxystrobin
(Quadris or Amistar) mixed with cyprodinil + fludioxonil (Switch), and metalaxyl (Ridomil).
Each of these fungicides should be used at a dose of 1,000 parts per million (ppm) active
ingredient in the water treatment tank. If the above fungicides are not available, then
azoxystrobin mixed with 1,000 ppm captan, or 1,000 ppm chlorothalonil (Daconil or Bravo)
mixed with captan is also be effective.

Raised Bed Row Configuration

Strawberries can be planted in various row configurations, but the 2-row raised bed is
preferred. The 2-row configuration is the predominant plant arrangement worldwide for raised
bed strawberry culture (Figure 16). In the 2-row system, the rows are spaced 30-35 cm apart on a
60-67.5 cm wide bed covered with black plastic mulch. Within each row, the strawberry plants
should also be spaced 30-35 cm apart, depending on cultivar. It is best to stagger the plants in the
two rows on a bed such that a plant in one row corresponds to the space between plants in the
other row. Proper spacing allows for adequate air movement between plants, reducing the
potential for foliar disease development related to prolonged leaf wetness. The width of the aisle
walkway between rows should be kept between 60-67.5 cm.

Figure 16. Two-row raised bed strawberry production.
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Matted Row Plant Configuration

The recommended planting system for multi-year short-day (June-bearer) strawberry
cultivar production in the Shida Karli and cooler growing areas of Georgia is the matted row. In
this system, the strawberry plants should be spaced 45 cm apart within a single row, with 120-
130 cm between rows. The first year of plant growth should be entirely vegetative. Any flowers
which develop should be pinched off the mother plants. This allows all of the photosynthetic
energy of the plant to go into new leaf and runner production. Each mother plant will produce
multiple runners, which will form daughter plants. The daughter plants will root and fill in the
matted row with additional plants during the growing season. Ideally, the entire planting area
will be filled out with new plants by early autumn. The width of each row should be limited to
about 60 cm to allow for ease of harvest the following year (Figure 17). The runners can be
positioned into the desired row position before they root. Daughter plants that form on runners
outside the 60-cm row width should be positioned back into the row to root or be removed if the
matted row become too crowded. A distance of approximately 15 cm should be maintained
between plants. The width of the aisles between rows should be approximately 60 cm to facilitate
harvesting. The plants will go dormant during late autumn and produce flowers and fruit in the
late spring of the second year.
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g

Figure 17. Initial first year growth of June bearing cultivar in a matted row.

Plant Establishment for Nursery Stock Production

Strawberry plants used in the establishment of a nursery should be planted on level soil.
Raised beds are not necessary, nor desired. Black plastic mulch should not be used to cover the
soil within the strawberry rows. This will impede the ability of the daughter plants from rooting
in the soil. The best plant nursery has a relatively flat terrain, with well-drained sandy or sandy-
loam soils high in organic matter (Figure 18). The strawberry mother plants should be spaced 30
cm apart within a single row, with 120-150 cm between rows. Each mother plant will produce
multiple runners, which will form daughter plants. Any flowers which develop on the mother
plant should be pinched off. The daughter plants will root and fill in the row with additional
plants during the growing season. Ideally, the entire planting area will be filled out with new
plants by late autumn. All of the plants in the entire nursery field are dug in mid-to late autumn
prior to the onset of adverse weather.
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Figure 18. Early stages of mother plant growth in a strawberry nursery.

Planting Process

Strawberries can be planted by hand or mechanically. Transplanting tools can be used to
make holes in the mulch, including a bulb planter or a steel cylinder welded onto the end of a
handle (Figure 19). The holes should be 8 to 10 cm wide and deep enough to set the plants.

Figure 19. Long-handled or regular bulb planters for making holes in plastic mulch.

The soil in the hole surrounding the strawberry plant should be firmly packed around the
spread-out root system to avoid any air pockets. All leaves should remain intact on fresh-green
and plug plants (Figure 20). Removal of the foliage will slow down the rate of plant growth and
delay early harvest. A soluble starter solution fertilizer, usually high in phosphorus, should be
applied as a liquid around the plant roots at the time of planting. This liquid fertilizer solution is
applied to hasten root development and plant establishment. A general recommendation is to
dissolve 2 tablespoons (30 gm) of 15-30-15 in 4 liters of water. Then apply 1 cup (250 ml) of the
solution around the roots of each strawberry plant.
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Figure 20. Firming the soil around the strawberry roots at planting.

Growers with less than 1 hectare of strawberries are too small in size to economically
justify the purchase of a mechanical transplanter. Larger growers with more than several hectares
of strawberries will find the use of a mechanical transplanting machine to be very efficient and
cost effective. Single or multiple row machines are available that will transplant through plastic
soil mulch using plug plants. A water barrel attached to the transplanter should be used to
fertigate each strawberry plant as it is placed in the soil so the root system does not dry out. Also,
beds should be sufficiently moist at the time of bed formation and mulching, prior to planting. In
hot weather during the late summer planting period in the Samegrelo area, sprinkler irrigation for
short periods during the first several weeks after planting will help root development and
enhance plant survival.

For successful plant establishment, it is important to set the crown of the transplant at the
proper depth (Figure 21). Planting too high will expose the root system to the wind and the plants
will desiccate or even die. On the other hand, excessively deep planting may cause the crown of
the strawberry plant to rot. The roots of the plant should be spread out straight below the ground
level. Plants set with their roots bent will lack vigor and ultimately have lower yields.
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Figure 21. The correct planting depth is necessary for optimal strawberry plant development.

Cultivars

Strawberries suited for commercial production in Georgia are of two major types, short-
day (June-bearing) and day-neutral. The difference between short-day and day-neutral
strawberry cultivars is the day-length conditions under which they initiate flower buds. Short-day
cultivars initiate flower buds in the autumn of the year, when the day-length is short. Day-neutral
cultivars can initiate flower buds under any day-length, even in the long days of the summer in
Georgia. Flower buds continue to develop as long as temperatures are not too high or too low.

Short-day (June-bearing) strawberry cultivars in the Shida Kartli area will produce fruit
from late May through June, depending on cultivar, cultural practices, and the use of protected
structures (e.g. row covers, low tunnels, or high tunnels). June-bearing cultivars are generally
over-wintered and cropped for 2 or 3 years. The June-bearing cultivars recommended for
production in the Shida Kartli and cooler regions of Georgia are Honeoye, Jewel, and Wendy.
These are three of the most widely grown strawberry cultivars in the northern U.S., with similar
agro-climatic conditions to Shida Kartli. The fruit of these cultivars is medium-large in size,
uniform red in color, and sweet. They are also winter-hardy cultivars that do not freeze out
during harsh winters. However, they should be covered with straw mulch in early November
prior to the first snowfall in order to prevent any risk of freezing injury during those unusual
winters with little or no snow cover.

Day-neutral strawberry cultivars will produce fruit in the Shida Kartli area from June
until the first killing frost in the fall. They can be grown as perennials (2 years of production) or
as annuals (1 year of production). If they are grown for 2 years of production, the crowns will
need to be thinned and the old foliage removed in the early spring of the second year. Day
neutral cultivars carried over for a second year of production invariably have a reduction in fruit
size. The day-neutral cultivars recommended for production in the Shida Kartli area include
Diamante, Aromas, Sweet Ann, Albion, and San Andreas. These are widely grown for
commercial production in many regions of the world.
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Short-day cultivars in the Samegrelo area will produce fruit from late November through
June, depending on cultivar. The peak production period will typically be from late-March
through early June. They are not recommended to be carried over for a second year of
production. If these plants of these cultivars are carried over for a second year of production, the
fruit size will become much smaller and the incidence of root and crown rot diseases will be
much higher. The short-day cultivars recommended for production in the Samegrelo area are
Festival, Fortuna, and Ruby Gem. These are very productive new commercial cultivars well-
adapted to the region and are widely grown in areas of the world with similar agro-climatic
conditions to Samegrelo. Fruit from these cultivars is medium to large in size, firm, and sweet.
These cultivars are not recommended for planting in the Shida Kartli (or similar) area. They are
not cold hardy and will suffer significant winter injury in the colder areas of Georgia.

Day-neutral strawberry cultivars will also produce fruit in the Samegrelo area from late
November through June. They can be grown as perennials for 2 years of fruit production, or as
an annual with 1 year of production. If they are grown for 2 years of production, the crowns will
need to be thinned and the old foliage removed in the summer of the second year. Day neutral
cultivars carried over for a second year of production will have a reduction in fruit size. The day-
neutral cultivars recommended for production in the Samegrelo area include Diamante, Aromas,
Sweet Ann, Albion, and San Andreas.

Winter Freeze Protection

The cold winter temperatures experienced throughout most of Georgia will require
covering the strawberry plants in order to avoid winter freezing injury. However, the type of
cover will differ depending on growing location. The warmer Samegrelo production area will
only require thin fabric row covers in order to avoid freezing injury of the flowers during the
winter months. The colder production area of Shida Kartli and other similar areas will require a
thick straw mulch cover in order to avoid freezing injury of the plants during the winter months.
Row Covers

Thin fabric row covers are widely used throughout the world to provide freeze protection
to strawberry flowers during cold periods, when the temperatures can drop to as low as -5° C.
Below this temperature, it is too cold to provide freeze protection to the flowers. The lightweight
fabric can be placed over individual rows, or as a blanket and cover multiple rows. With the use
of row covers, it may be possible to have production of strawberries during the winter months in
the Samegrelo area.

Row covers are lightweight spun bonded synthetic fabrics made of polyester,
polyethylene, or polypropylene. The fabric is light enough to lie directly on top of the strawberry
plants, without causing any damage. The fabric can be used for multiple years. Light weight non-
woven row covers usually last 2 years, while heavier woven fabrics can last up to 5 years. The
fabric row cover should be placed over the plants prior to a predicted frost. The row covers can
remain on top of the plant rows and aisles for several days without doing any harm to the
strawberry plants (Figure 22). However, they should be removed when the danger of freezing
injury has past.
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Figure 22. Row covers placed over the strawberry rows provide some protection against freezing
injury to the flowers and fruit.

Row covers come in different weights, based on the density of the fabric. The heavier the
fabric, the more freeze protection it provides. Fabrics weighing at least 68 grams per square
meter (2.0 ounces per square yard) are recommended to be used as the row cover material. These
heavier row covers provide better insulation and will protect flowers from freezing at
temperatures as low as -5° C. A lighter 40 gram (1.2 ounce) floating row cover will provide
freeze protection only to -2° C.

Strawberry tissues differ in their critical freezing temperatures. The freezing temperature
for open flowers is -1° C, while it is -2° C for fruit. Emerged, but closed flower buds freeze at -
2.5° C. The symptoms of strawberry flower freezing injury appear as a darkened center core
inside the petals (Figure 23). Partially frozen flowers may form deformed fruit, while severely
injured blossoms will abort.

Figure 23. Healthy (left) and frozen (right) strawberry flowers.

Sprinkler Irrigation

Overhead sprinkler irrigation is another method of providing freeze protection to the
strawberry flowers. The sprinklers need to cover the entire field and need to be turned on when
the temperature drops to 1° C. As the water freezes and ice forms, heat is released and the plants
will be protected to temperatures as low as -6° C. The sprinklers must remain on until the
temperature rises above freezing and the ice melts (Figure 24). Sprinkler heads that apply 0.25
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cm of water per hour are normally used for frost protection purposes in order to emit only
enough water to protect the flowers and not flood the rows.

Figure 24. Overhead irrigation for freeze protection in strawberries.

Straw Mulch

The cold winter temperatures common to most inland and high elevation production areas
in Georgia require the strawberries have some sort of winter freeze protection. Mulch protects
the plants from extreme winter cold and from damage to the roots caused by rapid freezing and
thawing of the soil. Straw mulch is the recommended mulching material. It should be clean and
free of weed seed. Straw mulch is not needed for the warmer production areas in Samegrelo.

The straw mulch should be applied after the strawberry plants have attained substantial
cold hardiness, but before low temperatures injure the plants. A rule of thumb is to apply the
straw mulch after three consecutive days when the soil temperature is 4° C or lower at a 10-cm
depth. This usually occurs by early November in most inland production areas (Figure 25). For
matted rows, about 8 tons of straw are needed per hectare. The mulch layer should be 8-10 cm
thick and completely cover the strawberry foliage.

Figure 25. Application of straw mulch to dormant strawberries in late autumn.
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The mulch should be removed in the early spring (e.g. late March-early April) as soon as
the snow melts and when the plants begin to show signs of growth or new leaf emergence under
the mulch. Earlier mulch removal will allow the soil to warm, resulting in earlier plant growth
and flowering, which will be susceptible to spring frost. However, the mulch should be removed
before the foliage starts to turn yellow. The mulch should be removed with rakes or pitchforks. A
little mulch should remain on the plants and this will work its way to the soil surface to help keep
fruit dry and clean. Most of the mulch should be pulled to the row middles for weed control, soil
moisture conservation, and easier harvesting (Figure 26).

Figure 26. Straw mulch between plants and rows in a matted row production system.

Protected Structures

An earlier strawberry harvest or production during the winter season is an objective of
many growers. Market prices tend to be at a premium during off-season periods. In order to
have mature fruit during the early spring in the Shida Kartli area or during the winter in the
Samegrelo area, it will be necessary to use some form of protection or covering over the
strawberry plants. This typically involves production underneath plastic-covered low tunnels or
high tunnels. In addition, vigorously-growing plants of early-maturing cultivars should be used
when targeting this production period.
Low Tunnels

Low tunnels are essentially non-heated mini-greenhouses covering a single row of
strawberries. They are covered with a single layer of clear plastic film supported by thick wires
that are bent to form a semi-circle over the top of the row (Figure 27). The sides and top are able
to be opened for temperature modification.
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Figure 27. Strawberry production under low tunnels.

High Tunnels
High tunnels are essentially non-heated greenhouses covered with a single layer of clear

6-mil (0.15 mm) plastic and supported by metal frame hoops (Figure 28). High tunnels provide
an intermediate level of environmental control between open-field production and heated
greenhouses. They do provide better temperature and environmental control compared to low
tunnels. Multiple styles of high tunnels exist, but all are designed to contain multiple rows of
strawberries under one structure. The sides and ends are able to be rolled up or opened for
ventilation during the warmer months.

Figure 28. Strawberry growth inside enclosed high tunnel during winter (left) and under partially
open high tunnel during spring (right).

Irrigation

Strawberries grown for commercial production in Georgia require a source of water for
supplemental irrigation. The amount and distribution of rainfall is generally not sufficient to
allow for optimal strawberry plant growth. Prolonged dry spells during fruit development will
result in small and often poorly shaped fruit. Irrigation allows for more uniform plant growth,
application of liquid fertilizer (fertigation), and in some cases frost control. The two methods of
water delivery appropriate for strawberries are drip irrigation and overhead sprinkler irrigation.
However, drip irrigation is much preferred (Figure 29). Its advantages include low water and
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energy usage, maintenance of a uniform moisture level, and no accentuation of fruit rots.
Disadvantages include the need for a clean water source, the need for periodic replacement, and
possible damage to the irrigation lines from rodents. Overhead sprinkler irrigation is not
recommended for strawberry production, since it can accentuate the amount of foliar disease and
fruit rot.

Figure 29. A single line of drip tubing placed in the bed center irrigates 2 rows of strawberries.

Temperature, relative humidity, amount of sunlight, wind, natural precipitation, and plant
size and condition all affect the need and frequency for irrigation. Irrigation should be done when
necessary to keep the soil beds moist. Sufficient water should be applied so the upper 20 cm of
soil under the plastic mulch or straw is kept moist 25 cm on either side of the drip line.

Soil Moisture Content Estimation

The feel of the soil when squeezed into a ball in the hand is often a useful guide for
estimating soil moisture content and determining when to irrigate. The soil sample should be
taken from a 15 cm depth. When the soil at this depth will not hold together in a firm ball when
sgqueezed, the moisture content has dropped to a stage where irrigation should be started. A ball
that is sticky when squeezed contains enough moisture and irrigation is not necessary (Figure
30).

Figure 30. Soils with sufficient moisture form a ball that remains intact when squeezed.
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The timing and amount of irrigation water to apply can also be determined by using soil
tensiometers or irrometers (Figure 31). 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, and about 10
cm to the side of the drip irrigation tubing, drops below 40 % of field capacity, it is time to begin
irrigating. Enough water should be applied to return the soil moisture content to 100% field
capacity, or close to this level. This will correspond to a reading of about 5 centibars on the
tensiometer. If the reading is lower, (e.g., O centibars), too much water has been applied.
Tensiometers in sandy to sandy-loam soils respond fairly quickly to changes in soil-moisture and
can be used to determine when to stop irrigating.

Figure 31. Tensiometer for measuring soil moisture content.

Water Quality

Ideally, the water used for irrigating strawberries should not have a conductivity (EC)
greater than 0.6 dS/m. Strawberries irrigated with water having an EC,, of 0.9 dS/m will typically
suffer a 10 % reduction in yield. Irrigation water with higher salinity levels will suffer even
greater yield reductions.

Strawberries can tolerate only up to 1.2 dS/m in the saturated soil extract (EC,).
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 an EC, of 2.3 dS/m. Strawberry plant death typically occurs when the
EC. of the soil exceeds 3.0 mmhos. When the soil EC, exceeds 1.2 dS/m, a thorough leaching of
the salts from the strawberry root zone area (e.g. upper 20 cm) by rainfall or low salinity
irrigation water (< 0.6 dS/m ECy,) is needed.

High soluble salt levels in the soil can build up quickly from excess application of
fertilizers or slowly over time by the inadequate soil leaching of the residual fertilizer salts.
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Salinity control under drip irrigation typically requires soil leaching by rainfall or sprinkler
irrigation.

Salt toxicity causes strawberry leaves to become brittle and roots to turn brown and
eventually die. Salt accumulation depresses plant vigor and retards growth. Mild to severe
necrosis of the leaf margins is a characteristic symptom of excess soil salinity. Older, more
established plants with deep root systems tend to be more tolerant of high salt levels. Excess soil
salinity can be a significant constraint to strawberry production in Georgia.

Drip Irrigation

The type of drip irrigation most suitable for strawberry 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. The orifices in the tubing should be spaced 30 cm apart and deliver 2 to 4 liters
of water per hour. In the absence of a pump, the water can be supplied through the irrigation
tubing by elevating the water supply reservoir and allowing gravity pressure to deliver the water
(Figure 32). All drip irrigation systems require a good water filter, regardless of the water source,
and a pressure regulator.

Figure 32. Gravity-fed drip irrigation in a small field of strawberries.

Fertilization

Plant nutritional status is of major importance in determining strawberry 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 microelements and soil pH.

Plant vigor, crown thickness, leaf size, and foliage color are all useful indicators of plant
health and adequacy of the fertilization program. In addition, leaf analyses for all macro and
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minor elements should be made during the growing season to determine possible nutritional
imbalances and if necessary, fine-tune the strawberry fertilization program.

Visual diagnosis of plant deficiency symptoms is another tool experienced growers can
use to adjust their fertilization regime to overcome nutritional limitations. Each essential element
has its own characteristic deficiency symptom. 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.

Strawberry cultivars differ in nutrient uptake and utilization and the fertilization program
will vary between cultivars, growing locations, soil texture, and type of production system (e.g.
annual raised beds versus perennial matted rows). Also, soils with high levels of organic matter
will require less fertilizer than those low in organic matter.

The timing of fertilizer application will differ between growing areas. For example,
strawberry production in the Samegrelo area will require fertilization during the winter months,
while in the cooler growing area of Shida Kartli fertilization will end in August and begin again
in the spring.

Strawberries may be fertilized by one or more methods, including: 1) manure, 2) granular
fertilizer, 3) liquid fertilization through the drip irrigation system (fertigation), and 4) foliar
sprays. The amount of fertilizer applied by each of these methods depends on the specific
nutrient, the native fertility of the soil, and the availability of a drip irrigation system. Without
drip irrigation, the fertilizer must be applied using a combination of manure, granular
applications, and foliar sprays.

Manure

Although manure is bulky and relatively low in nutrient analysis per ton, it can be a
valuable part of a fertilization program. The fertilizer value of manure is highly variable and
usually unbalanced with respect to N-P-K. Typically, manure should be applied at the rate of 10-
20 metric tons per hectare (ha), depending on the fertility of the soil. Poultry manures, which are
usually higher in N, should be applied at the rate of 5-10 tons per hectare. Manure should be
applied to the row or raised bed several months prior to planting and incorporated into the top 10
cm of soil. It is estimated that over 2 kg of actual N is released over the course of the growing
season for uptake by strawberry plants from 10 metric tons of cattle manure applied per hectare.
Compost or straw mixed with manure is also a valuable soil amendment, but supplies less
fertility than pure manure.

The N contribution from manure should be taken into account in the overall fertilization
program and the amount of granular or liquid fertilizer reduced accordingly. It is a good rule of
thumb to assume that only 50% of the N in most manure or compost will be available during the
year of application. However, the availability of N in fresh poultry manure may be closer to 90%
in the first year. Manure or organic matter should be an integral part of the strawberry
fertilization program, but should not be the sole source of plant nutrients. Additional fertilization
is needed from granular and/or liquid forms.

Granular Fertilizer Application

The three elements required in the highest amounts by strawberry plants are nitrogen
(N), potassium (K), and phosphorus (P). Approximately 25% of total N and K and 100 % of the
P should be applied prior to planting and incorporated into the bed or row area. This small
amount of N and K helps the young strawberry plants establish a strong root system and provides
nutrition to the crop during the early growth stages when large amounts of water from drip
irrigation (fertigation) are not needed.
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In strawberry nursery plantings where only the planting stock will be harvested,
approximately half of the total N and K should be applied pre-plant and the remaining half
should be applied as a sidedress in a band about 5 cm deep at the edge of the row about 6 weeks
after planting, once the runners (stolons) start to form.

Fertigation

The principal fertilizer application method recommended for commercial strawberry
operations is by fertigation, which simply means injecting soluble fertilizers through the drip
irrigation system (Figure 33). This allows fertilizers to be applied more precisely and timed with
strawberry crop development, thus achieving maximum efficiency. Generally this means
beginning early in the growth cycle with small amounts of nutrients, then increasing the
fertilization rate as the strawberry plants begin flowering and fruiting. Once fruit production
ends, fertilizer application decreases and eventually is terminated toward the end of the crop
cycle.

Figure 33. Fertigation of recently planted strawberries in a matted row production system.

The remaining 75 % of the total N and K fertilization requirement should be applied to
the strawberries via the drip irrigation system during the growing season. Any remaining P not
applied pre-plant can also be applied in liquid form through the drip irrigation system. In soils
high in organic matter, all of the N, P, and K can be applied through the drip system. Strawberry
yields are typically higher when the majority of the N and K is applied through the drip system
compared to when all or the majority of the N and K is applied from granular forms. The
majority of the N and K should be applied from late spring to mid-summer in the Shida Kartli
area, and in late winter through mid-May in the Samegrelo area.

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 several hour
fertigation period every second day during the most active growth months when there is
considerable flowering and fruiting. 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 apply the same amount of fertilizer compared with a more dilute fertilizer
solution.

To avoid clogging of the emitters, the chemicals applied through the drip system must be
highly soluble. If more than one material is used in preparing a fertilizer stock solution for
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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, 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 more inert materials.

The following fertilizers are good sources to use for fertigation: ammonium nitrate,
ammonium sulfate, calcium nitrate, urea, potassium nitrate, and ammonium phosphate.
Strawberry growth response is generally similar from the various forms of N fertilizer, based on
the same total amount applied. Any of the common sources of K (chloride, sulfate, or nitrate
forms) may be used in drip irrigation systems. However, potassium sulfate and potassium nitrate
are preferred over potassium chloride due to its potential salt toxicity to strawberry roots.

Foliar Fertilization

Another method of applying fertilizer to strawberries is by foliar spray after the plants
have become established. However, this method of fertilization allows for only very small
quantities of nutrients to be absorbed by the plant. Foliar fertilization with N,P, and K is
generally not necessary if adequate amounts have been given by preplant and/or fertigation
methods. With adequate soil fertilization, foliar fertilization will not increase fruit yield and can
result, after repeated applications, in significant leaf burn along the margins and browning of the
fruit calyx.

In the case of certain microelement deficiencies, foliar feeding can produce good results
in overcoming the deficiencies if the soil pH is too alkaline for adequate soil absorption. This
may be the case with iron (Fe), manganese (Mn), boron (B), and zinc (Zn). However, the
desirable tissue concentration range for minor elements is quite low and narrow and toxicity is
possible if minor elements are applied in excess. For this reason, micronutrients should not be
applied to strawberries 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 can
also be effective in overcoming micronutrient deficiencies, but require a longer period of time
than foliar sprays in alleviating the deficiency.

Leaf Analyses

In order to fine tune the fertilization program, growers should have the nutrient status of
the strawberry plant tissue analyzed by a certified laboratory. According to the tissue analyses
results, changes in fertilization rates may be necessary. Approximately 5 young mature leaves
should be obtained from 10 randomly selected plants throughout the field to get a representative
sample for tissue analysis. In addition, plants with deficiency symptoms should be tested
separately to verify the abnormal appearance is nutritionally related.

The foliar nutritional content associated with different states of strawberry plant health is
shown in Table 1. The concentrations shown are on a dry weight basis. Deficient, below normal,
normal, and above normal concentration ranges are indicated for multiple nutrient elements. The
objective should be to maintain tissue nutrient levels in the normal range for each element.
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Reduced strawberry fruit yields will occur if nutrient concentrations are below normal or above
normal.

Table 1. Critical nutrient values for strawberry tissue.
. ____________________________________________________________________________________________________________|]

Deficient Below Normal MNormal Above NMormal
M (%) .50 .80 2.00 280
P (%) 0.20 0.25 0.35 040
K (%) .20 .50 2.00 2.50
Ca (%) 0.60 0.70 1.50 1.70
Mg (%) 0.25 0.30 0.45 0.50
Mn (ppm) 40 50 150 250
Fe (ppm) 50 &0 | 50 250
Cu (ppm) 5 7 10 20
B (ppm) 20 30 &0 70
Zn (ppm) I5 20 35 50

Nitrogen
Nitrogen is the principal nutrient needed by strawberries. The general recommendation is

to apply 100 kg of actual N per hectare per year or crop cycle. Up to 150 kg of actual N may be
needed for optimal growth on sandy soils low in organic matter and/or with day neutral cultivars.
At least 50% of the N applied should be the nitrate form. Optimum growth generally occurs
when the NH,4: NOs ratio in the N fertilizer is less than 1:1. Strawberries can suffer a significant
loss in growth when the NH,4 concentration is more than 50 % of the total N source.

It is recommended to incorporate 25 % of the total N (between 25-38 kg N per hectare)
into the row or bed prior to planting. This is equivalent to 250-380 g of actual N per 100 square
meters of row area. In the Shida Kartli area for those growers without drip irrigation, this should
be followed by 40 kg N/ha applied as band treatments to each side of the row about 6 weeks after
planting of June bearing type cultivars. Another band treatment application of 40 kg N/ha should
be applied in mid-August, split on both sides of the row. The granular fertilizer applied in the
bands on both sides of the row should be incorporated into the soil about 5 cm deep.

Day neutral cultivars grown in the Shida Kartli area without drip irrigation should receive
3 applications of N during the growing season, at a rate of 33 kg N/ha in mid-June, mid-July, and
mid-August.

Ideally, the remaining 75 % of the total annual N requirement following planting should
be applied through a drip irrigation system. Continuous fertilization during the growing season is
a more effective way to apply N, especially on light textured sandy soils. In the Samegrelo area
on raised bed production systems, the N should be applied at a rate of 2-3 kg of actual N per
hectare per week through the drip irrigation system (fertigation) beginning about 10 days after
transplanting. The weekly amount of actual N may have to be increased to 4 kg/ha during the
spring peak growth period.

Nitrogen should not be applied after mid-August in the Shida Kartli area. This will allow
vegetative growth to slow and adequate time for the plants to become hardened prior to the onset
of winter.
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An initial 50 kg of actual N/ha should be applied in the spring (early May) as a band
treatment on both sides of the row to established 2- and 3-year old matted rows in the Shida
Kartli area. This should be followed by another 50 kg N/ha during renovation.

Higher than optimal N fertilization will result in excessive foliage growth, increased
disease susceptibility, low early-season vyields, lower fruit quality, reduced fruit size and
sweetness, uneven coloration, and reduced firmness. Lower than optimal N will result in
decreased plant growth and fruit size. Nitrogen deficiency symptoms include pale green to yellow
leaves with red coloration around the margins, often extending over much of the leaflet surface (Figure
34).

Figure 34. Nitrogen deficiency symptoms include light-green and yellow leaves mixed with
reddish-purple leaves.

Phosphorus
Phosphorus can either be applied in granular form prior to planting, or it may be entirely

applied in the soluble liquid phosphoric acid form through the drip irrigation system during the
growing season. Phosphorus does not leach from the vast majority of soils, so incorporating all
the P in the soil prior to planting does not place it at risk to leaching.

If a pre-plant application of P is done, it should be applied as granular triple
superphosphate at the rate of 100-125 kg per hectare of actual P and incorporated into the row or
bed area. Generally, there is no yield improvement from applying frequent doses of small
amounts of P during the growing season. However, this assumes an adequate amount of P was
applied pre-planting, based on soil test analyses results. If the pre-plant P fertilization amount is
insufficient to bring the tissue P levels to the optimum range, fertigation using soluble forms of P
during the growing season will benefit strawberry growth. If fertigation of P is necessary,
weekly applications of small incremental amounts (e.g. 1 kg P/ha) should be made depending on
the growing area. Precautions should be taken to ensure that P remains soluble during the
injection. This is usually accomplished by acidification of the injected P solution or by injecting
phosphoric acid.

In established matted rows, the entire annual amount of P (100-125 kg/ha) can be applied
in two shallow bands at the outer edge of each row in early May.

Deficiency symptoms of P include dull, bluish-green, or purple colored leaves, with the
purple discoloration especially noticeable on the lower leaf surface. Plant growth is stunted and
the leaf size is small (Figure 35).
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Figure 35. Phosphorus deficiency symptoms include a dark green leaf color with a black sheen
on the upper surface and purpling of the lower surfaces.

Potassium

Strawberries have a high demand for K, typically in the range of 125-150 kg K per
hectare per year or crop cycle. A similar fertilization strategy to that used for N should be
followed for K. It is recommended to incorporate 25 % of the total annual K into the row or bed
prior to planting, or as a band treatment to each side of the row in established matted row fields.
The band treatment to established rows should be done in early May in the Shida Kartli area. The
remaining 75 % of the K should be provided through the drip irrigation system. Continuous
fertilization during the growing season is the most effective way to apply K. In the Samegrelo
area on raised bed production systems, the K should be applied at a rate of 2-3 kg per hectare per
week, beginning about 10 days after transplanting. The preferred source of K is potassium
sulfate, in order to prevent salt build-up in the soil which is a problem with the potassium
chloride source of K.

Typical K deficiency symptoms include scorching and yellowing along the leaf margins,
with browning of leaf blade tissue. Older leaves are typically more severely affected (Figure 36).
The symptoms of K deficiency can be confused with those of magnesium deficiency, or with leaf
scorch caused by salinity, wind, sun or dry conditions. Mature leaves show a browning and
drying of the upper leaf surface, progressing from the margin to the center of the leaf between
the veins. At the same time the mid-rib section of the leaf becomes dry and darker. These
symptoms first appear on lower leaves. Fruit quality also is affected by low K. The fruit can fail
to develop full color, be pulpy in texture, and lack flavor.
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Figure 36. Potassium deficiency symptoms begin with a darkening of the upper leaf surface,
followed by chlorosis and necrosis along the leaf margins.

Calcium

Calcium (Ca) deficiencies are generally the result of low Ca uptake or translocation.
Tipburn, a localized Ca deficiency in emerging leaves, is frequently observed when Ca levels in
the leaf tissue are low (Figure 37). High concentrations of other cations in the soil (e.g. K, NHy,
Mg, Na) also results in reduced Ca uptake by the roots. Low soil moisture, cool and cloudy
weather, and humid conditions can also reduce the amount of Ca entering the plant to critically
low levels. In most cases, maintaining a good soil moisture content is the most effective method
of preventing the Ca-related tipburn deficiency.

Figure 37. Tipburn, or necrosis of the tips of emerging leaves, is a Ca deficiency disorder.

Magnesium

Magnesium is an important macro-element, but required in lower amounts than most of the other
major elements. Deficiency symptoms are somewhat similar to K and include chlorosis of the older
leaves, followed by interveinal and marginal leaf necrosis as the deficiency worsens(Figure 38).
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Figure 38. Magnesium deficiency symptoms include marginal necrosis of young mature leaves.

Microelements

Microelements are required in much lower amounts than macro-elements, however, they
are equally essential for optimal growth and development of the strawberry plant. The essential
microelements include iron (Fe), manganese (Mn), boron (B), zinc (Zn), copper (Cu), and
molybdenum (Mo). Soils in Georgia generally contain sufficient quantities of microelements to
meet the needs of strawberry plants, although deficiencies are common in alkaline soils with a
pH above 7.5.

Iron

Iron is normally found in sufficient quantities in most Georgian soils. However, low
availability of Fe due to high soil pH conditions is often the cause of Fe deficiency. The amount
of Fe available for plant uptake decreases with increasing soil pH.

Iron deficiency symptoms first appear on the younger leaves as interveinal yellowing,
while the veins and petioles remain green (Figure 39). Severe Fe deficiency causes the leaves to
appear bleached and brown areas develop between veins along the leaf margins. This can be corrected
by applying chelated Fe through the drip irrigation system or applying foliar sprays of iron
sulfate or chelated Fe. Chelates are a chemical compound that keeps the Fe available over a wide
pH range. However, the long-term solution to solving Fe deficiency is to lower the soil pH to 7
or below.
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Figure 39. Interveinal chlorosis of young mature leaves is a typical symptom of Fe deficiency.

Manganese

Manganese is another important micro-element that becomes limiting with alkaline soil
pH. Deficiency symptoms are similar to Fe and include interveinal chlorosis of the new leaves
(Figure 40).

Figure 40. Manganese deficiency appears as interveinal chlorosis on young mature leaves.
Boron

Coarse-textured soils that are low in organic matter and alkaline in pH are inherently low
in available B. Boron availability decreases with increasing pH and uptake is significantly
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reduced when the soil pH is greater than 7. Day neutral strawberry cultivars tend to be heavy
consumers of B because of their continuous fruit production.

Boron deficiency first appears as abnormal or retarded growth of the young leaves and
apical growing points (Figure 41). Early symptoms resemble those of Ca deficiency and cause
puckering, crinkling, and tipburn of newly emerging leaves. Marginal yellowing and irregular
interveinal chlorosis can also develop. The leaves and stems become brittle as terminal growth is
arrested and eventually death of the apical meristem occurs. Moderate B deficiency reduces
flower size and decreases pollen production, resulting in small misshapen fruits of poor quality.
Primary and lateral root growth is also inhibited due to B deficiency, resulting in a stubby, bushy
root system.

Figure 41. Typical B deficiency symptoms include leaf tipburn and small, deformed fruit.

A narrow range exists between deficient and toxic levels of B. Boron can accumulate to
toxic levels if it is over-applied. Strawberries are among the most sensitive crops to excess B.
Symptoms of B toxicity are hard, yellowish berries and marginal necrosis of the leaves (Figure
42).

Figure 42. Marginal necrosis of the leaves is a typical symptom of B toxicity.
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Zinc

Zinc is another microelement that is often deficient in alkaline soils. Over-application of
P can also lead to reduced Zn availability. Symptoms of Zn deficiency include narrowing of the
leaves and interveinal chlorosis (Figure 43).

Figure 43. Zinc deficiency symptoms include leaf narrowing and interveinal chlorosis.

Runner Removal

Certain strawberry cultivars, particularly day-neutral types, produce a significant amount
of runners during plant growth and development. These runners should be removed every several
weeks during the growing season. Runners will compete with the developing fruit for
photosynthetic energy and soil nutrients. Runners are easily removed by manual pinching
(Figure 44).

Figure 44. Removal of runners that develop from the crown of the mother plant.
Renovation of June-bearing Strawberries

After the completion of the first and second year harvest of June-bearing strawberries in
Shida Kartli and the other cooler growing areas of Georgia, the beds must be renovated. Some
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growers do not leave June-bearing cultivars to fruit for more than two harvest seasons. However,
a third year of acceptable harvest volume is possible under optimal growing conditions and
sound management practices.

Deciding whether to renovate or remove a field of June-bearing strawberries after the
second production year depends on various factors, including vigor of the planting, fruit size in
the second year, land availability, production costs, and market demand. Generally, as June-
bearing strawberry fields age, fruit yield and berry size decline, while weeds and disease
problems increase. Growers that have a high market demand, but limited available acreage,
typically retain their matted row June bearing cultivars for a third year of production. The
decision requires careful analyses of the production costs and net returns during the preceding
seasons.

Renovation of June-bearing strawberries should be done as soon as possible after harvest.
This should be in early July in the Shida Kartli area. The earlier runners form and new plants
develop after renovation, the higher the fruit yield will be in the following year. Renovation
should not be delayed until late July. Renovated beds need abundant water in July and August to
ensure good runner growth and daughter plant production, which will be the basis for fruit yield
in the next harvest season.

The renovation process of matted-row June-bearing strawberries consists of narrowing
the row width to 25-30 cm with a disk or rotovator (Figure 45), mowing the foliage down to just
above the crown height, mechanically thinning the plants in the row with a rototiller followed by
hand thinning, application of herbicide, fertilization, and irrigation.

Figure 45. The initial step in renovation of June bearing strawberries is narrowing the row width.

After the rows have been narrowed, the old foliage is mowed off to just above the crown
height. It is important not to damage the crowns Mowing of the tops of the strawberry plants can
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be done mechanically with a rotary mower pulled by a tractor or manually with a high speed
motorized revolving string (Figure 46).

Figure 46. Mowing off the tops of the old strawberry plants to just above the height of the crown.

The next step in June-bearer cultivar renovation is mechanically thinning the mowed
plants within the row with a rototiller (Figure 47). Approximately half of the plants should be
removed in a good, vigorous row at renovation.

Figure 47. Mechanical thinning of mowed plants with a rototiller.

This is followed by thinning the remaining plants to about 20-25 cm apart within the
rows. This normally is done by hand with a hoe (Figure 48). Also, about 2 cm of soil should be
added to the row without covering the crowns. Strawberry plants produce new roots higher on
the crown each year, so this will help in regeneration of the mother plants.
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Figure 48. Hand thinning of renovated strawberries to 20-25 cm between plants.

Weed Control

Following thinning, the next step in June-bearer cultivar renovation should be application
of a pre-emergence herbicide mixture of sulfentrazone (Spartan) plus pendimethalin (Prowl),
terbacil (Sinbar), or napropramide (Devrinol). These herbicides will be effective in controlling
many of the weeds in the renovated matted row June-bearing strawberry field for most of the
remaining summer. Soil incorporation by rainfall or overhead irrigation will be necessary to
activate the herbicides. The post-emergence herbicide sethoxydim (Poast) can also be used to
control any grass weeds that emerge, without risk of injury to the strawberry plants.

Herbicide applications made during summer renovation need to maintain weed control
for 3 to 4 months while the strawberry plants send new runners and fill in the rows with new
daughter plants. Inadequate or ineffective weed control during renovation will result in poor
strawberry plant growth during the rest of the summer, and reduced fruit production the
following spring.

Fertilization

Another essential step in renovation is fertilization of the planting in order to encourage
vigorous re-growth of the mother plants, runner formation, and new plant growth. It is
recommended to apply 50 kg of actual N, P, and K per hectare right after thinning. An additional
25 kg of actual N per hectare is recommended in mid-August for sandy or light-textured soils.
Irrigation

Watering of the strawberry beds should be done immediately following renovation, and
during the remainder of the summer. This can be done with drip irrigation or overhead
sprinklers. The strawberry field needs adequate soil moisture for the remaining plants to grow
vigorously, form runners, and set new daughter plants. The new foliage should be sprayed with
appropriate fungicides to maintain a healthy leaf canopy which is needed to store food reserves
for next year’s crop.

The amount of water available to the strawberries is the product of the water holding
capacity of the soil, the evapotranspiration rate, and the plant rooting depth, which is mostly 15-
20 cm for strawberries. The fields should be irrigated when the soil moisture level reaches about
40 % of field capacity. During hot weather on sandy soils, strawberries may need irrigation every
two to three days.
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Effective renovation will result in a vigorous and well-regenerated strawberry field in the
fall (Figure 49). Ideally, there should be 50-60 plants per square meter of row area.

Figure 49. Vigorous well-renovated matted row strawberries in the late fall.

Pollination

Most cultivars of strawberry are self-fruitful with both the male (stamen) and female
(pistil) parts of the flower located close together. This arrangement within the flower helps to
insure that some berries will be produced. However, other factors can help improve pollination,
resulting in an increase in both number and quality of the berries produced. Wind, for example,
shakes the flowers and increases pollen transfer, but even wind and self-pollination cannot be
relied upon to produce complete pollination of all pistils on a flower. Additional pollination by
bees and other insects is often necessary, especially if one wants to insure maximum berry size
and perfectly shaped fruit. Between 16-20 bee visits per blossom are needed for the best fruit
development. Up to a 20% yield increase with more perfectly shaped berries can be obtained by
using a minimum of two hives of bees per hectare of strawberries. The bee hives should be
placed near the edge of the fields during bloom.

The pollination effectiveness can be determined by checking flowers at petal fall.
Flowers should be examined in several areas of a field, especially toward the center where the
poorest pollination is most likely to exist. Flowers that have been well pollinated have pistils that
appear dark and shrunken in size. Pistils that were not pollinated appear yellow-green in color
and very fresh in appearance. If poorly pollinated flowers are found, efforts to increase the bee
population will help improve strawberry quality and yield. High numbers of poorly shaped
berries can also indicate a need for better pollination (Figure 50).
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Figure 50. High numbers of small deformed fruit may be due to inadequate pollination.

Weed Control

Numerous grass and broadleaf weeds are present in Georgian soils. These include both
annual and perennial weed species. They can become serious pests of strawberries, competing
with the low-growing shallow-rooted strawberry plants for light, water, and soil nutrients. In
addition, weeds can host insects, nematodes, and diseases. Good weed control is one of the
most important cultural practices necessary to obtain optimum yields of high quality
strawberries. The presence of weeds in the planting makes insect and disease control more
difficult and interferes with picking. Weed growth on raised beds covered with plastic mulch will
primarily be in the furrows between rows and in the area next to the plant.

Weed control is best achieved through a combination of proper soil preparation, plastic
soil mulch applied to the raised beds, early cultivation of the furrows, straw mulch applied to the
furrow areas, periodic hoeing and manual weed removal, and the use of herbicides. Small-scale
operations will likely find manual weed control the most appropriate. Producers with more than
several hectares will want to consider the use of herbicides. Pre-plant chemical herbicides
typically provide excellent results. However, a single herbicide is often not effective in
controlling all weed species present. Therefore, broad spectrum weed control will require using
more than one herbicide during the season.

Weeds are also a problem in strawberry nurseries. Cultivation, hoeing, and hand weeding
should be repeated as often as necessary to prevent the establishment of weeds. Cultivation
should be shallow and done carefully to avoid damaging established plants. Runners and
daughter plants in the nursery may be repositioned after shallow cultivation. Good sanitation also
prevents weed problems from developing. Sanitation involves preventing the spread of any weed
species that may already be in the field, and preventing the introduction of additional weeds into
the field. It is also important to remove those weeds that reproduce vegetatively, produce large
quantities of seed, or can re-grow if left on moist soil in the rows. Manure or other organic
amendments added to the soil should always be composted or sterilized in order to avoid the
introduction of viable weed seeds. Keeping weeds in border areas from producing seed is an
additional preventative method. Also, strawberry nurseries should not be established in fields
infested with perennial weeds.
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Weeds are serious pests in strawberry fields and should be eliminated throughout the year
(Figure 51). The methods used to eliminate weeds from becoming established in the strawberry
field include regular cultivation, hoeing, hand-pulling, soil mulching, and herbicide application.

Figure 51. Frequent manual weeding (left) is required to avoid severe weed infestation (right) in
strawberry fields established without application of herbicides.

There are two main types of herbicides used by strawberry growers: pre-emergence and
post-emergence. They are typically applied at different times of the year and at different rates.
Pre-emergence herbicides are soil-active (residual herbicides) and are applied to the bare ground
before weeds emerge, prior to transplanting. All pre-emergence herbicides used in strawberries
require sprinkler irrigation or tillage of the soil immediately after application to activate the
material and to prevent volatilization and photo-degradation of the herbicide. The residual
herbicide is irrigated in, with enough water to soak the ground to a depth of 5-10 cm. This
creates a barrier of treated soil in which many weeds cannot successfully germinate and develop.

Postemergence herbicides are foliar-active (contact herbicides) and are applied to weeds
after they emerge from the soil. They can be applied as an over-the-top spray, which covers
everything, or as a directed spray. A shielded, directed spray of a contact herbicide, such as
paraquat, can be used to control weeds in row middles. A foliage-applied systemic herbicide,
such as glyphosate, can be applied with wick-type applicators, which wipe the chemical onto the
leaves of weeds that extend above the strawberry canopy. These herbicides have no soil activity
and must contact green tissue in order to be absorbed by the weed. A combination of both
contact and soil-active herbicides may be required to kill existing weeds and provide season-long
control.

Herbicides are also designated selective or nonselective. Selective herbicides are
effective only against certain types of weeds; for example, sethoxydim (Poast), fluazifop
(Fusilade), and clethodim (SelectMax) are selective for grasses, and clopyralid (Stinger) is
selective for broadleaf weeds. Nonselective herbicides, such as glyphosate (Round-Up) and
paraquat (Gramoxone), kill or damage all grass and broadleaf weeds and any strawberry plants
they contact. A grass-selective herbicide has no effect on broadleaf plants, including
strawberries, and may be sprayed directly over rows. The selection of an herbicide, or
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combination of herbicides, to use for strawberries depends on the weed species present, soil type,
percent organic matter, and herbicide cost.
Matted Row Weed Control

The recommended herbicide mixture to apply to matted row strawberries in the Shida
Kartli area immediately after planting frigo plants in the spring is sulfentrazone (Spartan) and
pendimethalin (Prowl). These two herbicides in combination provide excellent control of grass
and broadleaf weeds. These herbicides should not be applied if there is any new vegetative
growth in the crown of the frigo strawberry plant. Stunting of the mother plant and reduction in
the number of daughter plants can occur if the frigo plants are not fully dormant. In the event of
unavailability of sulfentrazone, either flumioxazin (Chateau) or lactofen (Cobra) can be
substituted.

If the pre-emergence herbicide combination does not provide adequate weed control and
a large number of weeds are present in the row later in the season, then a post-emergence grass
herbicide (sethoxydim, fluazifop, or clethodim) and a post-emergence broadleaf herbicide
(clorpyralid) should be applied separately. The post-emergence herbicides are best applied when
the weeds are actively growing and between 5-10 cm in height. These herbicides can be applied
directly over the top of the strawberry plants and will not cause any phytotoxicity to the
strawberries. The three post-emergence grass herbicides will not control any broadleaf weed
species. These herbicides should be used with a crop oil concentrate or non-ionic surfactant in
order to obtain better adherence to the grass leaves. Only one herbicide is available for post-
emergence broadleaf weed control in strawberries (e.g. clopyralid), which will not harm the
actively growing strawberry plants.

Several other non-selective herbicides are available that will kill emerged broadleaf and
grass weeds, but any spray drift contacting the strawberry plant will cause serious damage or
death. These herbicides are paraquat and glyphosate.

Application of the pre-emergence herbicides sulfentrazone and pendimethalin in the fall
in the Shida Kartli area for the matted row June-bearers (e.g. Honeoye) should not be done prior
to the strawberry plants becoming dormant, which typically will be in early November. The
herbicide application must be done before covering the plants with straw mulch. However, it is
not recommended to apply fall herbicides on soils with less than 1 percent organic matter. It is
often difficult to apply herbicides in the spring before strawberries begin to green up, especially
on wet soils.

Raised Bed Weed Control

The plastic soil mulch used to cover the raised beds in the Samegrelo area should provide
adequate weed control within the row. The furrows or aisles should be kept free of weeds by
cultivation or carefully directed sprays of post-emergence grass and broadleaf herbicides.
Sprayer Calibration and Maintenance

Sprayers should be calibrated prior to herbicide application in order to reduce the hazard
of injury to the strawberries, as well as to ensure the maximum effectiveness of the herbicides
applied. Herbicides need to be applied with a fixed boom-type applicator equipped with flat,
fan-type nozzles. A uniform spray pattern is essential for good weed control. The speed of travel
during herbicide application must be very uniform and typically between 2 to 3 km per hour.
Low pressures (138-207 kPa; 20-30 psi) should be used during application to assure good
coverage while minimizing spray drift.

Spray nozzle wear can affect uniformity without visually affecting spray pattern or orifice
appearance, so the spray tips should be replaced regularly. Long-wearing tips are preferred and
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they should be cleaned regularly after use with a soft-bristled brush. The sprayer must be
properly calibrated prior to use. The nozzle size, flow rate, and spray pattern must be uniform
across the spray boom. The flow rate should be measured from each nozzle. Any spray tip with
a rate of liquid application that differs from the manufacturer’s specifications by more than 10 %
should be replaced.

Insects

Strawberries are plagued by a number of insects from the time of planting through
harvest. This includes a wide range of chewing and piercing-sucking insects. All tissues are
susceptible to insect damage, including the roots, crowns, petioles, leaves, flowers, and fruit.
Effective insect management programs combine anticipation of potential problems with frequent
monitoring and when necessary the timely application of appropriate crop protectants.
Familiarity with the symptoms of insect damage is necessary to prevent serious outbreaks. Often
a choice of control methods exist for the suppression of the insect pest, ranging from prevention
by appropriate sanitation practices, to biological and chemical control. The most common
strawberry insect pests and their recommended control measures are described below.

Aphids (Chaetospihon fragaefolii), (Myzus persicae), (Macrosiphum euphorbiae)

The strawberry aphid (Chaetospihon fragaefolii), green peach aphid (Myzus persicae),
and potato aphid (Macrosiphum euphorbiae) are the most likely types of aphid species to be
present on strawberries in Georgia. When magnified, strawberry aphids can be distinguished
from other aphids by the presence of small hairs with knobbed ends all over their body. They are
pale green to yellow in color, and range in size from 0.8-1.1 mm for nymphs to 1.3-1.5 mm for
adults. Adults have long antennae, as long as, or longer than their body. They prefer to feed on
the underside of leaves where they are usually found (Figure 52).

Figure 52. Strawberry aphids are commonly found on the underside of strawberry leaves.

Aphids are piercing-sucking insects that extract the cell sap, reducing plant vigor. More
significantly, strawberry aphids can transmit viruses from one plant to another. Viruses which
are spread by the strawberry aphid include strawberry yellow edge virus, strawberry crinkle
virus, strawberry mottle virus, and strawberry vein banding virus. Sometimes aphids also cause
damage due to the formation of sooty mold, which is a fungus that develops on the aphid
excretions and may cause damage to leaves and fruit.

Insecticidal sprays are used to control aphids when leaf sampling indicates they are
reaching harmful levels. Randomly sample leaves from different areas of the planting and
calculate the percent of leaves that have aphids. Spray if the infestation level reaches 30 percent.
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The recommended insecticides for aphid control are malathion (Malathion), carbaryl (Sevin),
bifenthrin (Brigade, Capture), flonicamid (Beleaf), novaluron (Rimon), thiamethoxam (Actara),
esfenvalorate (Asana), imidacloprid (Admire, Provado), and acetamiprid (Assail). General
predators such as green lacewing larvae, convergent lady beetle, Aphidius spp., and several
species of parasitic wasps attack aphids and serve as good biological control agents.

Leafrollers (Ancylis comptana fragariae)

The strawberry leafroller is one of the most common leafrolling caterpillars that feeds on
strawberry foliage. The adult moths are reddish brown, with yellow markings on the forewings
(Figure X). Their wingspan is approximately 12 mm. The moths lay their eggs on the strawberry
plant, usually on the underside of the leaflets. The eggs hatch and the larvae feed on the
epidermis of the leaves, secreting silk threads as they go to tie the leaflets together. As the larvae
feed and grow, they change from pale green to grayish brown in color. Mature larvae reach a
length of about 12 mm (Figure 53).

Figure 53. Strawberry leafroller adult (left) and larva (right).

As larvae feed, they secrete silken threads to fold and tie strawberry leaflets together
(Figure 54). Within these folded leaves, larvae feed on only the epidermis of each leaf, but entire
leaflets eventually turn brown.

Figure 54. Webbing and leaf damage typical of strawberry leafroller feeding.
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The recommended insecticides for controlling leafrollers include spinetoram (Delegate,
Radiant), spinosad (Entrust, Success), chlorantraniliprole (Altacor, Coragen), and tebufenozide
(Confirm).

Leafhoppers (Homoptera species)

Adult leafhoppers are light green or white and about 3 mm long (Figure 55). They fly
quickly when disturbed. Young nymphs are tiny, light green, and easily identified by the habit
of moving sideways when disturbed.

Figure 55. 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 strawberries by sucking on leaf tissue and removing solutes from the cells, which
reduces plant vigor. Heavily infested leaves are speckled with white markings. Leafhopper
feeding also causes the upper leaves to curl up and develop a yellowish cast. Leafhoppers do not
feed on fruit, but can contaminate it with small amounts of waste material.

Insecticides that provide good control of leafthoppers include malathion (Malathion),
carbaryl (Sevin), acetamiprid (Assail), bifenthrin (Brigade, Capture), imidacloprid (Admire,
Provado), thiamethoxam (Actara), esfenvalorate (Asana), novaluron (Rimon), fenpropathrin
(Danitol), flonicamid (Beleaf), and esfenvalorate (Asana).

Tarnished Plant Bug (Lygus lineolaris)

The tarnished plant bug, also known as the lygus bug, is one of the most common and
serious insect pests of strawberries worldwide. It is a small (6 mm) bronze-colored insect with a
yellow V triangular marking on its back just behind the head (Figure 56). The immature stage, or
nymph, is smaller and bright green, resembling an aphid, but much more active.

46



Figure 56. Tarnished plant bug adult (left) and nymphs (right).

Both adults and nymphs feed on the developing strawberry flowers and fruit, sucking out
plant juices with its straw-like mouth-parts. This results in deformed fruit, typically knobby “cat-
faced” berries, also called nubbins or button berries (Figure 57). Such fruit are generally
unmarketable.

Figure 57. Small misshapen fruit are common symptoms of tarnished plant bug damage.

Controlling weeds in and around the strawberry field may reduce populations of this
insect, but insecticide sprays are the most effective means of control. Avoid planting strawberries
near alfalfa which attracts high populations of tarnished plant bugs.

White sticky traps are available for monitoring the population of tarnished plant bugs.
Strawberry flowers are tapped over the white sticky trap to determine the presence of nymphs
and adults. A total of 30 flower clusters per field should be randomly obtained every other day
from early bloom through petal fall. The threshold population in which to begin spraying is when
an average of 0.25 nymphs is found per flower cluster.
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The recommended insecticides for controlling tarnished plant bugs include carbaryl
(Sevin), diazinon (Diazinon), malathion (Malathion), imidacloprid (Admire, Provado),
fenpropathrin (Danitol), novaluron (Rimon), flonicamid (Beleaf), and permethrin (Ambush).
Strawberry Bud Weevil (Anthonomus signatus)

Strawberry bud weevils (also called strawberry clippers) are small, snouted beetles,
approximately 2.5 mm-long, varying in color from dull red to nearly black with a dark spot just
below the center on each wing cover (Figure 58). The adults have a long, slender, and curved
snout.

Figure 58. Adult strawberry bud weevil.

The adult bud weevils feed on pollen inside nearly-mature flowers. They then girdle the
flower bud to prevent its opening and clip the stem so that it hangs or falls to the ground (Figure
59). Subsequently, the adult lays an egg inside the flower. Larvae feed within the damaged bud
for a period of 3 to 4 weeks; a new generation of adults emerges in mid-summer. Strawberry bud
weevils are normally present just before and during bloom. Most bud weevils migrate into the
strawberry field from bordering wooded areas.

Figure 59. Deteriorating flower bud (left), flower severed from the stem (center), and flower
petal damage (right) due to strawberry bud weevil feeding.
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An insecticide should be applied when weevils are observed to be feeding and there is at
least one freshly clipped flower bud per meter of row. The recommended insecticides to apply
for controlling strawberry bud weevil include malathion (Malathion), carbaryl (Sevin), bifenthrin
(Brigade, Capture), imidacloprid (Admire, Provado), thiamethoxam (Actara), esfenvalorate
(Asana), chlorpyrifos (Lorsban), novaluron (Rimon), and fenpropathrin (Danitol).

Strawberry Root Weevil (Otiorhynchus ovatus)

Adult root weevils are about 6-8 mm long and have wing covers distinguished by many
rows of small pits (Figure 60). Adult weevils lay eggs into the soil and develop into fat, white,
legless larvae with brownish heads that grows to about 6-8 mm in length. The larvae burrow
through the soil and feed on the roots and crowns of the strawberry plant, causing severe stunting
or death.

Figure 60. Strawberry root weevil.

The recommended insecticides to apply for controlling strawberry root weevil are
malathion (Malathion), carbaryl (Sevin), bifenthrin (Brigade, Capture), imidacloprid (Admire,
Provado), thiamethoxam (Actara), esfenvalorate (Asana), chlorpyrifos (Lorsban), novaluron
(Rimon), and fenpropathrin (Danitol).

Grubworms (Phyllophaga species, Cyclocephala species)

Feeding by the larvae of several different species of grubworm can cause significant
damage to the root system of strawberry plants. The larvae can feed on plant roots for two years
before pupating. Mature larvae are large, thick-bodied dirty white grubworms about 24-36 mm
long with a swollen abdomen and prominent legs near the brown head. When dug from the
ground, the larvae always lie in a curved position forming the letter “C” (Figure 61). Adults are
brown beetles (June bugs) 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.
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Figure 61. White grubworm larvae (left) and adult (right).

Feeding damage results from white grubworms destroying root hairs and chewing 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. 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 dessicating the larvae. Another method of control includes using light blue water
traps to attract and Kill the adult beetles.

The recommended insecticides applied as soil drench treatments for controlling white
grubworms are diazinon (Diazinon), bifenthrin (Brigade, Capture), and imidacloprid (Admire,
Provado).

Two-Spotted Spider Mites (Tetranychus urticae)

Two-spotted spider mites are one of the most severe pests of strawberries during the
hotter months of April through June. In addition, they typically are a severe pest on strawberries
grown inside high tunnels. Mites cause significant damage to the foliage as a result of their
rasping and sucking. 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, the
eggs and all stages of spider mite development can be observed on the underside of infested
leaves. Under a hand lens, one can see two dark blotches on either side of the adult two-spotted
spider mite's body and two red eyespots on the head (Figure 62). The adult female spider mite
has eight legs and is about 0.5 mm, ranging from straw colored to green, brown, or orange. The
male is smaller, about 0.3 mm, with a narrow body and pointed abdomen.
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Figure 62. Adult two-spotted spider mite.

Mites are more prevalent during hot, dry periods, and injury is exacerbated if soil
moisture is low. As the population grows and feeding progresses, leaves turn yellowish brown to
bronze before drying up and falling off. Feeding by two-spotted spider mites reduces plant
vigor, fruit yield, and size.

The life cycle 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 up in a short time under hot, dry conditions.
Feeding by two-spotted spider mites significantly reduces strawberry plant vigor, fruit yield, and
size.

The key to successful management of two-spotted spider mites is to monitor populations
and to initiate control measures in a timely manner. Monitoring consists of randomly obtaining
60 leaves from throughout the field on a weekly basis. The presence of mites are determined on
each leaf, although the mites do not have to be counted. When the threshold population of 15
mite-infested leaves per 60 total leaves are found (25% incidence) it is time to apply a miticide.
The recommended miticides to apply for control of two-spotted spider mite is abamection (Agri-
Mek) and bifenazate (Acramite).

Once populations are high, much damage has already been done, and the mite
populations will be difficult to control. Controlling dust by watering the dirt roads around the
strawberry fields will help to limit the dispersion of two-spotted spider mites. Also, an effective
biological control agent is available for control of the two-spotted mite. It is the predator mite,
Phytoseiulus persimilis (Figure 63). Use of persimilis will reduce the need to apply abamectin,
which is a costly miticide, although it does a good job of two-spotted mite control.
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Figure 63. The Phytoseiulus persimilis predator mite provides good control against two-spotted
mites.

Persimilis mites prefer temperatures between 16-27° C. They will not do well above 38°
C. This predatory mite may be purchased from Koppert Biological Systems (headquartered in the
Netherlands) and released in fields for control of two-spotted mites. It is recommended to release
persimilis mites in March in the Samegrelo area, before the strawberry leaves begin to show
symptoms. Between 25,000-35,000 persimilis should be released per hectare for effective
biological control of two-spotted mites. A ratio of 1 predator to 10 two-spotted mites is
considered favorable for biological control.

Spittlebug (Philaenus spumarius)

The spittlebug is an annoying pest on strawberries that under extremely high numbers can
stunt plants and reduce berry size. However, they are mostly a nuisance to pickers, who object to
being wetted by the insect excretion (the spittle), even though it is harmless. Spittlebugs can be
recognized by the white masses of foam found on leaves, petioles, and stems of the strawberry
plants (Fig. 64). The yellow-green nymphs produce this covering to protect themselves from
predators and desiccation. Adult spittlebugs are bright green and darken over time to a dull
brown. They are very active and readily jump when disturbed. Adults do not produce any spittle.
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Figure 64. Feeding of spittlebug nymphs is characterized by excretions of white foamy spittle.

High spittlebug populations are often correlated with weedy fields, so proper weed
control is important. The recommended insecticides for spittlebug control are malathion

(Malathion), carbaryl
(Danitol), and imidacloprid (Admire, Provado).

(Sevin), acetamiprid (Assail), bifenthrin (Brigade), fenpropathrin

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

Insecticide Effectiveness in Controlling Strawberry Insect Pests

Insecticide Insect
Common Name Trade Aphids | Leafroller | Leafhopper | Tarnished | Bud Grubworm | Spider
Name Plant Bug | Weevil Mites
bifenazate Acramite yes
abamectin AgriMek yes
chlorantraniliprole | Altacor, yes yes
Coragen
spinosad Success, yes
Entrust
chlorpyrifos Lorshan yes yes yes
diazinon Diazinon yes yes yes
imidacloprid Admire, yes yes yes yes yes
Provado
acetamiprid Assail yes yes yes
bifenthrin Brigade, yes yes yes yes yes
Capture
lambda- Matador, yes
cyhalothrin Silencer
thiamethoxam Actara yes yes yes yes
esfenvalorate Asana yes yes yes
fenpropathrin Danitol yes yes yes yes yes
malathion Malathion | yes yes yes
carbaryl Sevin yes yes yes
spinetoram Delegate, yes
Radiant
novaluron Rimon yes yes yes yes
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flonicamid Beleaf yes yes yes

tebufenozide Confirm yes

Diseases

A number of different diseases affect strawberries. The principal diseases are caused by
various fungal pathogens and to a lesser extent by bacteria. Strawberry diseases involve complex
interactions of causal agent, host plant, and environment. The development of a disease and the
symptoms that it produces are influenced by the genetic characteristics of the specific cultivar
and vigor of the host plant, the stage of growth when the host is infected or stressed, the
environmental conditions, and cultural practices. Temperature, soil moisture, humidity, and leaf
wetness are the most important environmental factors influencing strawberry diseases.

A combination of control methods should be used to minimize the incidence and severity
of diseases. These control methods include field sanitation, use of resistant cultivars, appropriate
cultural practices, annual renovation of perennial production plantings, and use of crop
protectants. Dead plant material is a major source of latent infectious spores from a number of
diseases, including anthracnose and gray mold. Manual removal of this source of inoculum will
significantly help in disease control. Multiple fungicides are available for use on strawberries
that afford protection against a number of diseases. Use of the appropriate fungicide(s) in a
timely manner will provide the strawberry plant protection against disease. Disease problems
also increase when plantings become too dense, making foliage difficult to spray and fruit slow
to dry after rainfall.

Leaf Spot (Mycosphaerella fragariae)

Leaf spot is one of the most common foliar fungal diseases of strawberries worldwide.
Symptoms of leaf spot first appear as 3-6 mm circular, dark-purple to reddish-purple spots. The
spots enlarge and the centers turn grayish to white on older leaves and light brown on young
leaves. A definite reddish-purple to rusty brown border surrounds the spot (Figure 65). The
petioles, stolons, fruit stalks (pedicels), and strawberry caps (calyxes), and ripe strawberries can
also be infected.

Figure 65. Typical foliage symptoms of strawberry leaf spot.
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Spores overwinter in lesions on living leaves. Additional spores are produced in early
summer in spots on the upper and lower leaf surface, and are spread by splashing rain. Middle-
aged leaves are most susceptible.

The recommended fungicides for leaf spot control are pyraclostrobin (Cabrio),
pyraclostrobin + boscalid (Pristine), captan (Captan), captan + fenhexamid (Captevate),
myclobutanil (Nova, Rally), iprodione (Rovral), difenoconazole + cyprodinil (Inspire Super),
thiram (Thiram), azoxystrobin + propiconazole (Quilt Xcel), and thiophanate methyl (Topsin-
M).

Leaf Scorch (Diplocarpon earliana)

Leaf scorch is another common foliar fungal disease of strawberries. Older and middle-
aged leaves are infected more readily than young leaves. Symptoms of leaf scorch consist of
numerous small (3-6 mm), irregular, purple spots on the upper leaf surface. These spots differ
from those of leaf spot in that they are purple throughout, with no light centers. As the spots age,
black pimple-like fruiting bodies of the fungus are produced in the center of each spot. The spots
may rapidly increase and coalesce into red or light purple blotches, which eventually dry up
causing the leaf to appear scorched or burned (Figure 66). Spots may also occur on petioles,
stolons and fruit stalks. Heavy leaf infections can inhibit the production of flower buds for the
following year, predispose a plant to winter injury, and provide inoculum for infection of the
fruit calyx.

Figure 66. Small, irregular purple spots on upper leaf surface characteristic of leaf scorch.

Leaf scorch disease is spread by splashing rain or by mechanical means, such as by
machinery or people passing through an infected field. The recommended fungicides for leaf
scorch control are pyraclostrobin (Cabrio), pyraclostrobin + boscalid (Pristine), captan (Captan),
captan + fenhexamid (Captevate), myclobutanil (Nova, Rally), iprodione (Rovral),
difenoconazole + cyprodinil (Inspire Super), thiram (Thiram), azoxystrobin + propiconazole
(Quilt Xcel), and thiophanate methyl (Topsin-M).
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Leaf Blight (Phomopsis obscurans, Dendrophoma obscurans)

Leaf blight is a common foliar fungal disease that typically appears after harvest.
Symptoms of leaf blight infections begin as one to six circular reddish-purple spots on a leaflet.
As the spots expand, the center becomes necrotic and turns light brown and is surrounded by a
dark purple halo. Older spots along major leaf veins develop into large brown V-shaped lesions
and follow major veins progressing inward (Figure 67). The entire leaflet may eventually turn
brown. In severe cases, stolons, fruit trusses, and petioles may become infected which may girdle
and Kill the stem. Leaf blight can also cause a spreading, pink, soft rot at the stem end of the
strawberry fruit. Heavy infections of leaf blight can inhibit the production of flower buds for the
following year, predispose a plant to winter injury, and provide inoculum for infection of the
fruit calyx.

Figure 67. Reddish-purple spots and enlarged V-shaped lesions characteristic of leaf blight.

The leaf blight fungus overwinters as mycelium or fruiting structures on the old leaves
that remain attached to the plant. Spores are spread by splashing rain early in the spring. Leaf
blight is most destructive to older leaves in the late summer. This fungus almost exclusively
attacks weaker, slow-growing plants and usually ignores youthful runner plants.

Cultural practices and fungicides recommended for controlling fruit rots are also effective
in managing leaf blight diseases. This includes proper plant and row spacing for good air
drainage and plant vigor. The recommended fungicides for leaf blight control include
pyraclostrobin (Cabrio), pyraclostrobin + boscalid (Pristine), captan (Captan), captan +
fenhexamid (Captevate), myclobutanil (Nova, Rally), iprodione (Rovral), difenoconazole +
cyprodinil (Inspire Super), thiram (Thiram), azoxystrobin + propiconazole (Quilt Xcel), and
thiophanate methyl (Topsin-M).

Leaf Blotch (Gnomonia comari)

Leaf blotch is another widely present foliar disease of strawberries. Leaf blotch
symptoms on young leaves appear as purple to brown lesions. On older leaves the lesions
occasionally enlarge to form light brown necrotic spots (Figure 68). Peduncles, petioles, calyxes,
and fruits may also be affected. Characteristic symptoms on small fruits are irregular brown
areas on the surface and cessation of fruit development. On ripe fruits, the disease is
characterized by a soft rot that is often invaded by secondary organisms.
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Figure 68. Purple to brown lesions and enlarged brown necrotic spots characteristic of leaf
blotch.

Proper field sanitation helps to control the incidence and severity of leaf blotch. The
recommended fungicides for leaf blotch control are pyraclostrobin (Cabrio), pyraclostrobin +
boscalid (Pristine), captan (Captan), captan + fenhexamid (Captevate), myclobutanil (Nova,
Rally), iprodione (Rovral), difenoconazole + cyprodinil (Inspire Super), thiram (Thiram),
azoxystrobin + propiconazole (Quilt Xcel), and thiophanate methyl (Topsin-M).

Powdery Mildew (Sphaerotheca macularis)

Powdery mildew is a common foliar disease of strawberries. However, cultivars differ in
their susceptibility to powdery mildew. Symptoms include a white powdery growth on the lower
leaf surface, causing the leaf edges to roll upward. Infected leaflets curl up, exposing undersides
that often are reddened and coated with a grayish white powdery mildew fungus (Figure 69). The
leaves will eventually turn red or purple in color.

Figure 69. Powdery mildew infected strawberry leaves showing white patches of fungal growth
on the leaf underside and an upward curling of the leaves.

Infected flowers and fruit may also become covered with white fungal growth. Infected
immature fruit may fail to ripen or may not develop a full red color. The fungus typically
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colonizes the seeds of the fruit producing mycelia that give a fuzzy appearance to the seeds
(Figure 70).

Figure 70. Powdery mildew infected strawberry fruit with fungal growth around the seeds.

Powdery mildew is favored by moderate temperatures (15-20° C) and high humidity, but
not rain. Powdery mildew is a disease the grower needs to identify early, before it has had a
chance to develop extensively in the field. When many leaves are colonized, vast numbers of
spores are produced, and the disease becomes difficult to control. Fields should be scouted
regularly after planting, looking for upturned leaves, and turning leaves over to look for powdery
growth. When powdery mildew has been found, fungicides will be needed to suppress the
disease.

Fungicides should be applied at the first sign of disease in order to suppress powdery
mildew on susceptible strawberry cultivars. The recommended fungicides for powdery mildew
control include azoxystrobin (Abound), pyraclostrobin (Cabrio), myclobutanil (Nova, Rally),
pyraclostrobin + boscalid (Pristine), triflumizole (Procure), quinoxyfen (Quintec), difenoconazole +
cyprodinil (Inspire Super), metconazole (Mettle), cyflufenamid (Torino), azoxystrobin +
propiconazole (Quilt Xcel), and thiophanate methyl (Topsin-M).

Angular Leaf Spot (Xanthomonas fragariae)

Angular leaf spot is one of the principal bacterial diseases affecting strawberries. Early
symptoms on the leaves can be seen as tiny, water-soaked lesions on the lower leaf surface
(Figure 71). When viewed against a bright light, the lesions are transluscent, but when viewed
against a normal or dark background, the lesion areas are dark green. The lesions enlarge to form
angular spots usually bordered by small veins. The bacteria are limited by the vein pattern in the
leaf which gives it the diagnostic angular pattern.

The spots may ooze bacteria under moist conditions. Upon drying, the spots form a
whitish scaly skin. As the disease progresses, it may develop symptoms which are similar to leaf
blight and leaf scorch. Chlorotic halos form on older infections, areas of tissue appear reddish-
brown, and the lesions on leaves and petioles join together into large, irregularly shaped necrotic
spots or blotches. Fruit calyxes may also become infected.
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Figure 71. Early translucent lesions of angular leaf spot (left, center) and irregular necrotic
blotches of older infections (right).

The disease is favored by daytime temperatures around 18° C, low to near freezing night
temperatures, and precipitation events such as rain, overhead irrigation, or heavy dews. The
bacteria that cause angular leaf spot are very resistant to drying and may survive for a long time
on old leaves or in buried plant tissue in the soil. The bacteria may be spread by rain or
irrigation, or carried from plant to plant when fields are being worked.

The primary source of angular leaf spot inoculum in a new field is contaminated
transplants. Therefore, control of angular leaf spot should begin by establishing the field with
disease-free planting stock. Since it is a bacterial disease, no fungicides are effective in
suppressing this disease. Limited control may be obtained by spraying with copper-based
materials (e.g. Kocide). In fields with a history of this disease, the inoculum should be reduced
by removing as much leaf debris as possible from the field during renovation and also in the
spring prior to new growth. The use of overhead irrigation should be avoided, since it tends to
accentuate the dispersion of the bacteria. Drip irrigation is a much preferred method of water
application. The time in which the foliage and flowers are wet should also be kept to a minimum.
In addition, fields should not be worked or harvested when the leaves are wet.

The most severe problem, from a marketing perspective, is the calyx of the fruit may
become infected and necrotic, making the berries unattractive.

Crown Rot (Phytophthora cactorum)

Crown rot is caused by a common soil-borne fungus that infects the root system and
crown area of the strawberry plant. The disease is primarily associated with heavy-textured or
poorly drained soils. The same fungal species causes leather rot of the fruit and another species
of Phytophthora causes red stele disease.

Initial symptoms of Phytophthora crown rot include plant stunting and small leaves. The
entire plant will eventually wilt, collapse, and die (Figure 72). When infected plants are cut open,
a brown discoloration can be seen in the crown vascular tissue or throughout the crown tissue.
The roots are typically discolored brown also. The wilt and crown rot symptoms of this disease
are difficult to distinguish from the symptoms produced by anthracnose crown rot, caused by
Colletotrichum gloeosporioides. Tissue infected by the anthracnose pathogen takes on a darker
cinnamon color, is more firm, and often has a marbled appearance. Isolation and characterization
of the pathogen is necessary for proper identification of the specific crown rot organism.
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Figur72. Discolored brown crown tissue (left) and plant collapse (right) are characteristic
symptoms of Phytophthora crown rot infection.

The best control of Phytophthora crown rot is to use disease-free plants to establish the
field. In fruit production fields or plant nurseries, crown rot can be controlled by soil drench
applications of mefenoxam (Ridomil Gold) or foliar applications of fosetyl-aluminum (Aliette).
The mefenoxam can be applied through the drip irrigation system immediately after the plant
establishment.

Anthracnose Crown Rot (Colletotrichum gloeosporioides, Colletotrichum fragariae)

Anthracnose crown rot is caused by two similar species of fungi and is most common in

warm growing regions. Anthracnose crown rot can be a serious disease in fields established with
infected transplants or in soils previously cropped with strawberries, tomatoes, peppers, and
eggplant. The fungus causing anthracnose may attack the stolons, petioles, crown, and fruit
tissues. Spread of the fungus from infected tissues to uninfected fruit and crowns occurs
primarily by water splashing, wind-driven rain, and contaminated equipment.
The disease is characterized by a sudden wilting of the entire plant. Within several days, the
entire strawberry plant may die. A longitudinal section of anthracnose-infected crown tissue will
exhibit a reddish-brown discoloration (Figure 73). Anthracnose crown rot can only be
distinguished from Phytophthora crown rot by isolation of the fungal pathogen.
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Figure 73. Reddish-brown discoloration of anthracnose-infected strawberry crown.

It is especially important to obtain anthracnose-free planting stock from certified
nurseries in order to avoid introducing this disease into the field at the time of planting. Planting
stock that is infected with anthracnose is very difficult to determine at the time of planting.
However, it will soon become apparent as the young plants begin to die within the first month
after planting. The incidence and severity of anthracnose can also be reduced by treating the
planting stock with a fungicide root dip at the time of planting.

Control of strawberry anthracnose is difficult, especially under warm, wet conditions.
Splashing water from rainfall or sprinkler irrigation can spread the pathogen to uninfected plants.
Initial planting of uninfected crowns is important, and rotation out of strawberries for a period of
time before replanting may be helpful, as the fungus overwinters on infected plant tissues or
infested debris in the soil. Overhead irrigation of fields with infected plants or fruit and the
movement of people or equipment through wet fields can increase spread of the pathogen. The
retention of a straw mulch between rows will help reduce splash dispersal of the fungus.

Fungicides which reduce the incidence and severity of anthracnose fruit rot include
captan (Captan), iprodione (Rovral), mycobutanil (Nova, Rally), azoxystrobin (Abound),
pyraclostrobin (Cabrio), pyraclostrobin + boscalid (Pristine), captan + fenhexamid (Captevate),
propiconazole (Bumper, Tilt, PropiMax), azoxystrobin + propiconazole (Quilt Xcel), cyprodinil
(Switch), and difenoconazole + cyproninil (Inspire Super).

Anthracnose Fruit Rot (Colletotrichum acutatum)

Anthracnose fruit rot is caused by a fungal pathogen of the same genus as responsible for
anthracnose crown rot. Anthracnose fruit lesions are sunken, oval to round in shape, firm in
texture, and tan to dark brown in color (Figure 74). In advanced stages and under suitably wet
conditions, anthracnose lesions may show white mycelium at the border of the lesions and a
salmon to orange-colored fungal spore mass in the center of the lesion. Under dry conditions, or
if secondary organisms do not cause soft rots, the fruit may become mummified and black.
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Figure 74. Dark sunken anthracnose lesions on immature and mature fruit.

Anthracnose appears to spread first on the foliage, often without causing visible
symptoms. Spores are moved from the foliage to flowers and fruit by splashing water and
harvesting operations. Warm wet weather favors infection and disease spread. Plants should be
examined for blighted flowers or black spots on small green fruit approximately one week after
rain events. When the disease is found, an appropriate fungicide should be applied immediately.

Anthracnose fruit rot is best controlled by exclusion, or not introducing the pathogen into
the field. The planting stock should be obtained from certified pathogen-free nurseries. Infected
transplants are a common source of inoculum for the production field. In addition, movement of
personnel and equipment from diseased fields into healthy fields should be avoided without
proper cleaning and disinfection. Selecting resistant cultivars to plant is another effective way to
avoid this disease. When moderately susceptible cultivars (e.g. Festival) or highly susceptible
cultivars (e.g. Camarosa) are grown, regular applications of fungicides will be needed to
suppress the disease.

Fungicides which reduce the incidence and severity of anthracnose fruit rot include
captan (Captan), iprodione (Rovral), mycobutanil (Nova, Rally), azoxystrobin (Abound),
pyraclostrobin (Cabrio), pyraclostrobin + boscalid (Pristine), captan + fenhexamid (Captevate),
propiconazole (Bumper, Tilt, PropiMax), azoxystrobin + propiconazole (Quilt Xcel), cyprodinil
(Switch), and difenoconazole + cyproninil (Inspire Super). Weekly applications of one of these
fungicides from the early bloom stage will help to prevent extensive colonization of the plant and
suppress flower and fruit infections. Without preventive fungicide applications, a few
anthracnose-infected flowers and fruit in February in the Samegrelo area can lead to epidemics
during warm and rainy weather periods in April until June.

Red Stele (Phytophthora fragaria)

Red stele is a common root rot disease in heavy-textured or poorly drained soils in matted
row production systems. The fungus produces spores that are spread by water and mechanical
means. These spores infect and destroy the small hair roots giving a "rat tail" appearance to the
remaining root system (Figure 75). The fungal pathogen overwinters on infected roots and can
persist in the soil for many years, regardless of crop rotation. The fungus is most active in the
spring and fall when soils are cold and wet. Plants showing symptoms usually occur in patches
where the soil is wettest. Disease symptoms in June bearing cultivars do not become evident
until the second season of growth.
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Figure 75. Characteristic “rat-tail” appearance of hairless root system of a red-stele infected
strawberry plant.

The fungal infection is restricted to the root system, but visible symptoms are noticeable
on the foliage. New leaves are small and bluish-green, while old leaves turn yellow or red.
Infected plants are stunted and little or no fruit is produced. Diseased plants may die or remain
stunted, producing few runners and small berries (Figure 76). Diseased plants die out very
quickly during dry weather.

Figure 76. Red stele infected strawberry plant showing severe wilting and foliage collapse.

The normal cream-colored core (stele) of the lower crown area of red stele-infected
strawberry plants turns a rusty red to dark-brown color. The discoloration may include the entire
core or only the core at the root tips. The reddish-brown discoloration is easily noticed when the
core is cut open lengthwise or in cross section (Figure 77).
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Figure 77. Crown tissue infected with Phytophthora appears reddish-brown to brown in color.

Good soil drainage, selecting light-textured soils, and planting in raised beds in wet areas
will discourage growth of the fungus. Planting stock should be purchased only from nurseries
that have been inspected and certified disease-free. The incidence and severity of red stele can be
minimized by applying a soil drench treatment of mefenoxam (Ridomil) after planting or fosetyl-
Al (Aliette) as a foliar spray once the plants are established.

Leather Rot (Phytophthora cactorum)

Leather rot is atype of fruit rot caused by the same soil-borne fungi that is responsible for
crown rot. Strawberry fruit may be infected with leather rot at all stages of development, from
flowering until fruit maturity. Lesions often begin as localized, circular to oval-shaped infection
areas that later enlarge into irregularly shaped patches that can cover much of the fruit. Fruiting
bodies or other fungal structures are not seen externally on these lesions. Infected areas on
immature fruit are typically dark-brown or yellow-brown in color, while infected areas on ripe
fruit appear bleached and soft (Figure 78). The infected area is soft to the touch and has a very
unpleasant odor and bitter taste. After harvest, a white fuzzy growth may appear on the fruit
surface under moist conditions.

Rainy weather promotes leather rot infection by splashing of the fungal spores along with
soil particles onto flowers or fruit. Maturing fruit in contact with wet soil may also become
infected. Frequent morning dew may also supply adequate moisture for the fungal spores to
cause infection. Excessive rainfall often creates the optimal condition for fungal infection.
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Figure 78. Dark brown areas of immature fruit (left) and bleached areas of ripe fruit (right)
infected with leather rot.

Leather rot can be controlled by the fungicides mefenoxam (Ridomil Gold) and fosetyl-
Al (Aliette). Mefenoxam is applied as a soil drench treatment, whereas fosetyl-Al is applied as a
foliar spray. Both fungicides are systemic and after absorption are translocated to the infected
tissues for partial curative action. The incidence and severity of leather rot can be significantly
reduced by proper plant spacing and weed control for good aeration to promote rapid drying of
plant surfaces. Plastic soil mulch covering the raised bed will also greatly reduce the incidence of
leather rot. In addition, straw mulch should be put between the rows to keep maturing fruit from
getting rain-splashed soil on the surface.

Verticillium Wilt (Verticillium albo-atrum)

Verticillium wilt is caused by a very common soil-borne fungus that has a wide host
range among annual and perennial crops and weeds. Verticillium wilt is spread by water, wind,
or on infected planting stock and crop debris. Once established, the fungus will survive in the
soil for 25 years or more.

The first symptoms are noticeable as temperatures increase in the late spring. In new
strawberry plantings, symptoms usually appear as new runners are being produced (Figure 79).
Symptoms often become more apparent in the summer. Older plantings are usually affected just
before harvest. Initial symptoms of this disease are a wilting and marginal and interveinal
browning of the older leaves. The inner leaves remain green and healthy, but develop slowly and
the plant becomes stunted.
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Figure 79. Verticillium wilt on new runners (left) and on outer leaves of established plants
(right).

Severely affected plants slowly decline and ultimately die. The crown of diseased plants
develops necrotic streaking that appears similar to other crown rots (Figure 80). Diseased plants
are often scattered throughout the field in a random pattern. The above-ground symptoms are
hard to distinguish from other root-infecting fungal diseases. In almost all cases, it is necessary
to isolate the fungus to confirm its identity.
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Figure 80. Vascular streaking of Verticillium-wilt infected strawberries.

The best method to control Verticillium wilt is to use disease-free transplants. Strawberry
nurseries should avoid areas that were previously used for potato or tomato production. This
fungus is more severe at high soil pHs, so care should be taken to properly adjust the pH prior to
planting. It is also recommended not to grow strawberries in soil previously planted in tomato,
eggplant, pepper, melon, okra, potato, mint, and raspberries. These plants are all highly
susceptible to Verticillium. Crop rotation and/or pre-plant soil fumigation is recommended if
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strawberries are to be planted in an area where Verticillium has been a problem within the past 2
years. With rotation, the site should be plowed, worked down and planted to a crop that is not
susceptible to Verticillium wilt for a minimum of 2 years. The longer the site can be rotated
away from strawberry prior to replanting, the better. In addition, control of pigweed and
lambsquarters is also important, since both of these weeds are hosts for Verticillium wilt.

Gray Mold (Botrytis cinerea)

Botrytis gray mold is one of the worst strawberry diseases, potentially causing extensive
loss to the flowers and fruit. It is the main postharvest disease of strawberry fruit. No strawberry
cultivar is resistant to Botrytis. Disease development is favored by moderate temperatures (15-
24° C) with prolonged periods of high relative humidity and leaf surface wetness. The incidence
and severity of gray mold is especially high during rainy and cloudy periods just before or during
harvest.

Gray mold spores that over-winter on dead foliage begin to germinate in early spring with
the advent of warmer temperatures. Newly emerging leaves become infected, followed by the
flowers, and eventually the fruit. Gray mold is generally worse in a wet spring and on crowded
plants with heavy foliage and a thick canopy. It is important to maintain proper spacing between
plants to allow good air circulation. This will promote rapid drying of foliage, blossoms, and
fruit during periods of high humidity and lessen the chance of Botrytis spores germinating on
plant surfaces.

Symptoms of gray mold infection on the fruit begin as small, soft, rapidly-growing spots,
often under the calyx, that are light brown in color. The fruit will dry out, darken, and become
covered with a dust-like, powdery layer of fungus spores, which gives the gray appearance
(Figure 81).

Figure 81. Severe Botrytis gray mold infection of strawberry fruit.

Control of gray mold should begin with soil mulching, good field sanitation, removal of
all decaying foliage and infected fruit from the field, and preventative fungicide spray
applications. The fungicide applications should begin at 5 to 10 percent bloom and continue
every 10 days until harvest. During periods of excessive moisture, spray intervals of 5 to 7 days
may be necessary. Fungicide applications must be rotated at least every 2 weeks, using different
product chemistries in order to prevent the build-up of disease resistance.
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The specific recommended control protocol for gray mold on June-bearing cultivars in
the Shida Kartli area consists of late winter plant cleaning plus four well-timed fungicide sprays.
The initial spray should be at first growth flush, after removal of the over-wintered dead plant
tissue, the second at initial flowering, the third at full bloom, and the fourth at late or extended
bloom. If rains of 1 cm or more occur, which wash off protective fungicides, they should be re-
applied as soon as possible.

The recommended fungicides for gray mold control are pyraclostrobin (Cabrio), captan
(Captan), captan + fenhexamid (Captevate), fenhexamid (Elevate), pyraclostrobin + boscalid
(Pristine), iprodione (Rovral), pyrimethanil + propanediol (Scala), cyprodinil + fludioxinil
(Switch), thiram (Thiram), difenoconazole + cyprodinil (Inspire Super), and thiophanate-methyl
(Topsin M). To avoid the development of fungicide resistance, the same chemical should not be
applied more than four or five times per season and no more than two sequential applications
should be made. Growing strawberries inside protected structures will significantly reduce the
incidence and severity of gray mold.

Rhizopus Rot (Rhizopus stolonifer)

Rhizopus fruit rot is primarily a postharvest disease, but it may also occur in the field on
ripe fruit. The initial symptoms of Rhizopus infection appear as water-soaked fruit spots that
gradually turn light-brown. The infected tissue areas rapidly soften and collapse, followed by
leakage of the juice. Under humid conditions, the fruit is rapidly covered with a dense, fluffy
coat of white fungal growth. This growth takes on a blue-black color when spores of the fungus
form on the white whisker-like mycelium (Figure 82). High temperatures and moist conditions
favor Rhizopus development.

Figure 82. Strawberry fruit severely infected with Rhizopus rot.

Control measures include utilization of a soil mulch, good field sanitation with removal
of decaying leaves and over-ripe fruit, application of pre-harvest fungicides, avoidance of tissue
injury, prompt cooling of the fruit to 0° C as soon as possible after harvest, and maintenance of
the cold chain during transportation and marketing. The recommended pre-harvest fungicides to

68



apply for control of Rhizopus rot include captan (Captan), pyraclostrobin + boscalid (Pristine),
and cyprodinil + fludioxinil (Switch).

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

| Fungicide Effectiveness in Controlling Strawberry Diseases

Fungicide Disease
Common name | Trade name | Common | Leaf Powdery | Anthracnose | Phytophthora | Botrytis
Leaf Spot | Blight | Mildew Gray Mold
penthiopyrad Fontelis yes yes
pyraclostrobin | Pristine yes yes yes yes yes
+ boscalid
iprodione Rovral yes yes yes
cyprodinil + Switch yes yes yes
fludioxinil
cyflufenamid Torino yes
azoxystrobin + | Quadris Top | yes yes yes yes yes
difenoconazole
azoxystrobin + | Quilt Xcel yes yes yes yes yes
propiconazole
propiconazole | Bumper, Tilt, | yes yes yes yes
PropiMax
iprodione Rovral yes yes yes
thiophanate- Topsin-M yes yes yes yes
methyl
azoxystrobin Abound yes yes
pyraclostrobin | Cabrio yes yes yes yes
fenhexamid Elevate yes
pyrimethanil + | Scala yes
propanediol
trifloxystrobin | Gem, Flint yes yes
triflumizole Procure yes
quinoxyfen Quintec yes
myclobutanil Nova, Rally | yes yes yes yes
metconazole Mettle yes
difenoconazole | Inspire Super | yes yes yes yes yes
+ cyproninil
captan + Captevate yes yes yes
fenhexamid
captan Captan yes yes yes
fosetyl-Al Aliette yes
mefenoxam Ridomil yes
Gold
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Harvesting

Strawberry harvest should begin early in the morning after the fruit surface has dried.
Avoid harvesting strawberries in the afternoon. The higher fruit temperatures will make the fruit
more likely to sustain bruising injury. Also, a higher fruit temperature will require more energy
and cooling capacity to remove the field heat during the postharvest process. Strawberries
should not be harvested when the fruit is wet. This will result in a greater incidence of gray mold
development. Harvest frequency of the strawberry planting should be every other day in cooler
growing areas like Shida Kartli. However, in the Samegrelo area daily harvest may be necessary
during the warmer months of April through June.
Harvest Maturity Stage

Harvest maturity in strawberries is best indexed by external surface color and firmness of
the fruit. Strawberries should be harvested when the surface of the fruit is completely red,
although the shade of red may differ between cultivars (Figure 83). The flavor of all cultivars of
strawberries is more desirable and sweeter if the fruit are allowed to fully ripen on the plant.

Figure 83. Uniform, full-red color is the optimal harvest maturity stage for strawberries.

The fruit should not be allowed to over-ripen on the plant. Overripe fruit bruises easily,
deteriorates quickly, and will not be able to withstand the rigors of long distance transport. Upon
arrival in the destination market, over-ripe fruit will be soft, leaking, and have little shelf life.
Also, some over-ripe fruit may be infected with decay. On the other hand, immature harvested
fruit is also not desirable. Immature fruit will have white shoulders or tips, a whitish inner pulp
and very poor flavor quality due to low sugar content (Figure 84). Sugar content and sweetness
does not increase after harvest in strawberry fruit because it has a non-climacteric pattern of
ripening. Insipid or non-sweet berries will not be in demand in either the domestic or export
market.
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Figure 84. Immature strawberry fruit have noticeable white shoulders and tips.

Harvest with Care

Strawberry fruit are very delicate and susceptible to bruising. They should be picked with
great care. A significant amount of bruising can occur at harvest when the berry is detached and
when the picker holds several fruits in one hand prior to transfer to the picking container.
Strawberries should be picked with the calyx attached by grasping the fruit lightly with the
thumb and two fingers and removing it with a turning and snapping motion (Figure 85).

Figure 85. Fruit being carefully harvested using the thumb and two fingers.

Some markets prefer a stem-less berry, while others prefer a small section of the stem to
remain attached to the fruit. These are harvested by positioning the fruit calyx between the index
and middle finger, followed by pinching the stem between the thumbnail and index finger about
1 cm above the calyx. Soft-fruited strawberry cultivars should be picked this way. The fingers
should not touch the fleshy part of the fruit, but rather should be above the calyx, which cushions
the shoulder of the berry upon removal of the fruit after pinching the stem.

The fruit should be handled very delicately without squeezing. Any squeezing of the
fruit will cause bruising and discoloration, with possible leakage of fluids from the impacted
area. These fluids are high in soluble sugars which serve as a substrate for Botrytis gray mold
development. The fruit should be carefully put into the market container, avoiding dropping.
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There should be separate containers in the picking cart for field grading the fruit according to
quality.
Field Pack

Pickers should be properly trained to field pack the fruit directly into the final market
container at the time of harvest. This is an important aspect of being able to provide high quality
fruit. Only firm-mature fruit should be put into the containers for marketing. Pickers should
never put over-ripe, under-ripe, diseased, or insect damaged fruit in the market containers.
Utilization of the pickers to grade the fruit directly into the market containers at the time of
harvest will reduce the number of times a fruit is touched to only once, thereby minimizing
bruising (Figure 86).

A properly trained harvest crew which is capable of field grading the fruit will
circumvent having to repack the fruit (and handle it twice) in the packinghouse. Monitoring of
the harvesters and careful field supervision will be critical to the success of the operation and the
quality of the strawberry fruit. Picker performance can be extremely variable and some workers
may need to be periodically reminded to handle the fruit with greater care. Pickers should not
squeeze the berries and should place them gently in the market container. Appearance of the
strawberries inside the container is very important factor influencing market demand.

Field Sanitation is Important

Good field sanitation is an important aspect of maintaining high percentages of market
quality fruit throughout the entire harvest season. Injured, defective, over-ripe, or decayed fruit
should be removed from the field during each harvest by placing it into a separate container on
the picking cart. This inferior fruit can be sorted out inside the packinghouse to determine what
can be salvaged for the processing market. In all cases, no diseased or damaged fruit should be
left in the field or thrown into the row middles. This will only serve as a source of inoculum for
continued spread of the disease onto maturing healthy fruit.

Use a Picking Cart

Picking carts should be used in the field as a harvest aid to improve harvesting efficiency
(Figure 87). The cart is designed to be pushed in front of the picker and hold several cartons plus
space for unmarketable quality fruit. The cart rests on 2 legs and has a front wheel for ease of
movement down the aisle of the row. The field cart positions the strawberry containers in a
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stationary horizontal position, eliminating fruit rolling. Utilization of a picking cart allows both
hands of the picker to be available for harvest.

Figure 87. A picking cart improves harvest efficiency.

Worker efficiency is improved, less fruit bruising occurs, and ultimately arrival quality of the
fruit at the final market destination is better. This is in contrast to the inefficient method of
picking fruit with one hand and holding the field carton with the other hand (Figure 88). Picking
carts can easily and inexpensively be fabricated from locally available metal.

Figure 88. Inefficient method of picking fruit with one hand and holding field carton with the
other hand.

Take Cartons to Field Collection Area

After filling each of the market containers with fruit, the cartons should be taken to a
sheltered shaded site in the field where they are collected for transport to the nearby cooler/cold
storage facility. This field collection site may also serve as a final grading and fruit inspection
site in which workers look at each container. Where necessary, individual fruit in some of the
containers may have to be replaced and substituted with other high quality fruit. However, if the
field workers are properly trained in field packing for market, there should be minimal
replacement of individual fruit. Nevertheless, some repacking is inevitable. The cartons should
be kept in the shade and protected against desiccation from wind. An efficient system should be
developed for collecting the cartons from the pickers, followed by frequent delivery of the
cartons to the cooler/cold storage facility (Figure 89).
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Figure 89. Field collection of harvested strawberries before taking to the packinghouse.

Postharvest Care

A necessary prerequisite for success in strawberry production is the ability to supply the
market with consistent supplies of high quality fruit. Strawberries are one of the most perishable
fruit crops and should be cooled immediately after harvest to maximize market life and maintain
fruit quality. The cold chain should be maintained by storage of the fruit at 0 to 1° C prior to
distribution and marketing. Essentially all the strawberries produced in Georgia on small plots
and marketed locally are not cooled after harvest, resulting in significant losses in fruit quality
and diminished market life. Investments in forced air cooling and cold storage facilities are
necessary to improve fruit quality and extend the market life of this high-value berry crop.
Careful attention must be given to all the details of postharvest temperature management and
maintenance of the cold chain during transport and distribution to market. Postharvest
temperature management is the single most important factor influencing strawberry fruit quality
and market life. Fresh strawberries have a maximum postharvest/market life of only 7 to 10 days
at 0-1° C.

The cooling process should begin as soon as possible after harvest. The time interval
between harvest and the start of cooling should not be greater than several hours. The
packinghouse facility should be designed so there is a smooth and rapid flow of product from the
field to the packing area to the cooler and from the cooler to a holding or storage area at 0 to 1°
C.
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