diTomaronoris
JlaGopaTopHna podota 9
TEMA: XBopoOu 3epHOBHX 0000BHX KYJbTYP

1. XBopoOu ropoxy

['opox - miHHa MNpPoAOBOJBYA 1 KOPMOBA KYJbTYpa, 3 SIKOTO BUTOTOBIISIOTH
BHCOKOMOXHUBHI KpyIH, OOpOIIHO, KOHCEPBOBAHE HACIHHA (3€JICHUN TOPOIIOK).
[IpoaykTu nepepoOKy HACIHHS TOpoXy Oarari Ha BUCOKOSIKICHI OLJIKH 1 BYTJIEBO/IH.
['opoX BHKOPUCTOBYIOTh SK KOHILIEHTPOBAaHUN KOpPM 1 OIIKOBI J100aBKH 0O
KOMOIKOpPMIB, a 3€JIEHy Macy, CHJIOC, TPaB'ssHy MYKY, CIHO 1 COJIOMY TOpPOXY JIJIst
rojiBii TBapuH. OJIHUM 13 IIISAX1B 301JIBIIICHHS BaJIOBUX 300pIB yPOXKAKO TOPOXY €
3HIJKEHHSI HENOOOpIB 1 BTPAT B pe3yJbTaTl YPAKEHHS POCIHH XBOPOOAMH.
Henob6ip yposkaro Bif ypakeHHS pOCIMH ackoxiTto3zamu Moxe nocsratu 0,3-0,4
T/ra; HECHPaBXHBHOIO OoporrHUCcTO pocoro - 0,5-0,8 T/ra. Tomy BUBUYEHHSA
CUMIITOMATUKHA XBOPOO Ha ropoci, 610JIOTTYHUX OCOOJUBOCTEH iX 30y THUKIB JaCTh
MOKJIUBICTh €()EKTMBHO 3aCTOCOBYBAaTH 3aXHCHI 3aX0Jd Ha KyJIbTYpl MHPOTU
MOIIMPEHUX 3aXBOPIOBaHb. SKICTh BHUPOILIEHOI MPOAYKIli MOBHHHA BIANOBIIATH
gyuaHUM ctaagaptam JICTY 4523:2006; COY 01.4-37-429:2006; COY 01.4-37-
35:2005; ACTY EN 12393-1:2003; ACTY EN 12393-2:2003; ICTY I1SO 6322-
2:2004 (1SO 6322-1:2000, IDT).

Kopenesi raumJi ropoxy.

XBopo0Oa mMposBASEThCSA MpOTIAroM Beretamii. OcoOMMBY BeNUKY HeOE3NeKy
CTaHOBUTH JIJISI CXOJIIB, CIIPUYMHSIIOUN 3aTHUBAHHS MPOPOCTKIB, KOPEHIB. 3aJIEKHO
B1J1 30yTHUKIB XBOPOOHU PO3PI3HAIOTH (Py3apio3HY, PU3OKTOHIO3HY, a(DaHOMILIETHY,
ACKOXITO3HY Ta 1HII1 THUJIL.

@y3apio3na zHuNL TPOSBISETLCSA Y BUTIIAI MOOYpPIHHS 1 3aTHUBAHHS KOPEHIB
BiJl 3'SBJIEHHS CXOIiB 10 (opMyBaHHsS 0001B. 3aXBOPIOBAHHS PO3MOYMHAETHCS B
MIPUKOPEHEBIN YacTuHi cTedsa mpopocTka. [li3Hime ypaxyroThcs 0OCHOBa cTebna 1
TKaHUHU KOPEHIB, Ha SKUX y BOJIOTY MOTO/Y CIIOCTEPIraeTbest Ot ab0 poxeBUi

HAJIT 3 OpaHXEBUMHU UM POKEBUMU MOyIIeUYKaMHu. 30yJTHUKOM XBOPOOH € Trpudu



i3 pomy Fusarium Link. B mwmxm po3BUTKY maToreHn (OpMyrOTh Makpo- i
MIKpOKOH1I1i. BiibIIicTh 13 TpUOIB YTBOPIOIOTh TAKOX XJIaMIJIOCHIOPH 1 CKIIEPOILi,
K1 € OCHOBHHMM JKepelioM 1H(ekIii. Mopdosoriuai 1 610J0T14HI 0COOIMBOCTI IIUX
rpu0iB OMKCaHI IPH PO3TISAAI KOPEHEBUX THIJICH MIIIEHUITl, KyKypya3u, Gy3apiosy
pucy.

Puzoxkmoniozna xopeneea 2Hub BUSIBISETHCS HA MIJ3€MHIN yacTUHI cTeOia,
CTPMKHEBUX Ta OOKOBHUX KOPEHSX VY BHUIJISAI KOPUYHEBHX PO3ILTUBYACTUX
BJIABJICHUX IUIAM, SKI MOXYTh OXOIUIIOBAaTHU CTE0JIO. YPaKyeThCsl TOYKA POCTY
MoJIouX KopiHiiB. Ha 3pi3i ypaxeHoi TKaHMHHM KOPEHIB MPOIJIAIal0ThCS CBITIIO-
3a0apBJ€HI TOBCTI KOJIHYACTO-3ITHYTI Tripu rpuda, sKI NPOHU3YIOTh YPAKEHY
TKaHUHY.

30ynaukoM xBopoOu € rpu6 Thanatephorus cucumeris (Frank) Donk (cum.
Hupochnus solani Pr. et Del.), anamopda; Rhizdctonia solani Kuehn, sxuii
HaAJIOKUTh 10 mapctBa Fungi, mramy Basidiomycota, kmacy Basidiomycetes,
nopsaky — Ceratobasidiales  (panime: kn&cBasidiomycetes, TOPSIJIOK
Aphyllophorales). Hanexwuicte anamopdu rpuba paHillie BBaXkajlach: KJiac
Deuteromycetes, mopsiiok Micelia sterilia.

['pub dbopmye GazumianbHy cTaaito, 6asumiocnopu 0e30apBHi, rIaeHbKI, §-14 x
4-6 mxm. OcHOBHE JiKeperto 1HGEKIIIT - CKiIepoIlii rpuba.

Agpanomiyemna Kopenesa cHUNb XaPaKTEPU3yETHCS PO3M'SIKILICHHSIM cTe0JIa Ha
BUCOTI 2-3 CM HaJ MOBEPXHEIO IPYHTY. YpaxkeHa TKaHUHA CTa€ BOJSHUCTOIO. Taki
caMi cuMnToMu 1 Ha kKopeHsix. Kopa 3ierka »xoBTie, OTIM Oypi€ 1 BiIMHpAE.
KopeHni 3arHuBaroTh 1 3aJMIIAIOTBCS B TPYHTI NPH BUCMUKYBaHHI POCIIHMH.
XapakTepHOIO JIarHOCTUYHOIO 03HAKOIO € BUSIBJICHHS B Ypa)keHiil TKaHUHI 00CIIOp
rpu0a.

30yaaukoM xBopobu € rpud Aphanomyces euteiches Drechs. f sp. pisi, sikuit
HamexuTh 10 mapcrBa Chromista, mramy Oomycota, mopsiaky Saprolegniales

(panime: kirac Oomycetes, mopsimox Saprolegniales).



['pu6 popmye 300cmopanrii 3 ABOMA JHKTYTUKOBUMH 300CTIOpaMH, po3mipom 12-
15 x 6-8 MmxM 1 oociopu aiametpom 18-27 mMxm. ['pub mommproeThCs 300CTIOpaMH,
30epiralThCs 0OCHOPH B IPYHTI. IX KUTTEMISIIBHICTD 30€piraeThest 10 5-6 POKIB.

Ackoximo3na 2Hunb TPOSBISIETHCS HA TMPOPOCTKAX Y BUIIISI BEIUKHUX
pO3IIMBYACTUX, HEMpaBWIbHOI (Qopmu MisaM. [IpukopeHeBa uvactuHa Oypie 1
3arHMBa€, MOTIM IMijicuxae. B ypakeHill TKaHHWHI KOPEHIB 1 OCHOBU CTeOna Iij
MIKpPOCKOIIOM J100p€e MOMITHI MIKHIIK Tpuba y BUTTSAL OypUX Kparok.

30ynaukom xBopobu € rpud Didymella pinodes Retr. (cun. Mycosphaerella
pinodes Mig), anamopda: Ascochyta pinodes L. K. Jones, skwii HalIeKUTh JI0
napctBa Fungi, mramy Ascomycota, mopsuky Dothideales (pamimre: kiac
Ascomycetes, mopsaok Dothideales). Hanexuicte aHamopdu rpuba pamimie
BBaXKayach: kiac Deuteromycetes, mopsimokx Sphaeropsidales.

[TikHiAM KYyJIACT1, TEMHO-0Yp1, BIABJIEHI B ypakeHy TKaHUHY, aiamerpom 80-200
MkM. [likHOCTIOpH Ge30apBHI, OJHOKIITUHHI, 1HOMI 3-4-KJIITUHHI, 3 MEPETUHKOIO,
8,5-21,5 x 3,4-3,5 MKM.

[Tepurerii KymsCTi, YOpHI, 3 CITYACTOIO OOOJIOHKOIO, AlaMeTpoM 65-200 MKM.
CyMku OynaBomnojiOHi, MICTATh 4-6 0e30apBHUX CYMKOCIOpP 3 MEpPETUHKOIO,
po3Mmipom 15-23 x 5-8 MkMm. 3apakeHHS POCIWH BIIOYBAETHCS 3a PaxyHOK
CYMKOCTIOP 1 TIIKHOCIIOP.

OcHoBHE Kepero 1HDEKIT - ypakeH1 PellITKH, B IKUX 30epiratoThCs NepUuTeLii
1 MKHIIH, a B ypaXKEHOMY HACIHHI — TPUOHMIIS TaTOreHa.

dy3apio3He B'sSTHEHHH.

XBOpo0a MPOSIBISETHCS HA CXOJaX 1 JOPOCIUX POCIMHAX Y BUIJISAI B'SHEHHS 1
noxoBTiHHA. [IpoBigHa cucTeMa KOpEHiB, cTe0en, 4YepemKkiB JUCTKIB 1
KBITKOHI?)KOK HaOyBarOTh KOPHYHIOBATO-UYEPBOHYBATOrO 3a0apBIEHHS 3 PI3HUMU
BiATIHKaMU. POCIMHM JIerko BUCMUKYIOThCS 13 TpyHTY. Ha 3pi3i HIXKHBOT YacTUHU
cTebia, KOPEHEeBOI MUWKU JOOPE MOMITHE TOOYPIHHS IEHTPATHHOTO IMWJIIHIPA.

30yaHUKOM XBOpOoOH € rpubH i3 poay Fusarium Link, (uactimre rpud Fusarium
oxysporum Schl. / sp. pisi (Linford) Snyder & Hansen, mopdosoriusi i 6iooridsi

0COOJMBOCTI rpubda omucaHi Mpu po3riisial Gpy3apiosy pucy.



3axBOpIOBaHHS, SIK TIPABWIO, TPOSBISETHCS «BOTHHUIAMW». |HTEHCUBHUI
PO3BUTOK XBOPOOH CIIOCTEPITaeThes y palloHax 3 JOCTATHHOIO BOJIOTICTIO.

OcHoBHE mxepeno H]eKIli - ypaxeHi pelTky 1 HaCiHHSI.

TeMHO-IUIAMUCTHII ACKOXITO3.

30BHIIIHI O3HAKK XBOPOOM MPOSBISIIOTECA Ha JIMCTKax, crediax 1 600ax y
BUTJISI/II YePBOHYBATO-OypHX TUISIM, K1 HE MalOTh YITKOI MEXI1, 3 TEMHUM LIEHTPOM
Ta OOJSIMIBKOIO BIIMEPJIOi TKaHWHH, PI3HUX 32 BEJIUYMHOIO 1 OPMOIO, pO3MIpOM
B1JI OKpEMHUX TEMHHUX Kpamok 0 misiM aiametrpoM 5-10 mM. Ha nmoBepxHi BeTUKUX
WisiM (POPMYIOTbCS KOHIIEHTPUYHUMH KOJIaMHU YOPHI Kpamku - mikHiau rpuba. Ha
000ax BUHHMKAIOTh TEMHI TOPOOYKH. Ypak€HE HACIHHS Ma€ YITKO BUPAXXEHI1 TEMHI
okpyrm TwisiMmu. Ha cxomax xBopoOa MpoOsIBIAETHCA y BHUIIISIAL ACKOXITO3HOI
KOPEHEBOT THUJII.

30ynuukom xBopoou € rpu6 Didymella pinodes Retr. (amamop-da: Ascochyta
pinodes L. K. Jones), mopdostoriuti i 610710T19HI 0COOIMBOCTI SIKOTO OMKCAHO TPH
PO3TIISiAI KOPEHEBUX THHUIICH TOPOXY.

baino-nasMucTuii ackoxiTto3. XBopoOa MposBISETHCA HA JIMCTKAX y BUIJISI
OKpYTJIX a00 OBaJbHUX KPYIMHHX CBITIIO-KOPUYHEBUX YH CIPHX IUIAM 3 TEMHOIO
OOJISIMIBKOIO 1 KOPUYHEBMMHU KpankaMu - TikHiZamu rpuba. Ha crtebmax ruisimu
JISNI0 BJIaBJICHI, B IICGHTPl BHUIOBXKEHI, a Ha 000ax BOHU BIaBJICHI, POKEBI.
VYpaxkeHe HaCIHHS 3MOPILKYBATe, CBITJIO-KOBTE.

30yaHUKOM XBOpoOM € MitocmopoBuit rpud Ascochyta pisi Lib (panime: xiac
Deuteromycetes, nopsgok Hyphomycetales). Ilikuigun miamerpom g0 210 MKM.
[likHOCTIOpY MPOAOBryBaTi, 13 3a0KPYIVIEHMMM KIHLSMH, YacTO HEPIBHOOOKI,
37IeTKa 3ITHYTI, 3 OJHIEIO0 MEPEropoJIKOI0 1 MEPETHHKOIO, PIAKO 3 JABOMA-TPbOMa
neperopoakamu, 0e30apsHi, po3mipom 8,5-19 x 2,5-6,0 mxm. TlommuproeTscs rpud
MIKHOCIIOPAMH.

OcHoBHE mKepeno iHPEKIi - ypakeH1 pelTKy, Ha KX 30epiratoThCsl MKHIN 1

YpPaKCHC HaCiHHH, B JIKOMY 3HaXOJAUTHCs FpI/I6HI/II_I$I ImaTorcHa.



3/IMBHMI aCKOXITO3.

CuMnToMu XBOPOOU BUSBIIAIOTHCS HA JHUCTKAaX 1 cTeONIaxX y BUIJISAL OKPYTIIUX
abo0 3JleTKa BUTSATHYTHUX CBIT-10320apBJICHUX, 3 TEMHOIO OOJSMIBKOIO IUISIM, SIKi
4acTo 3JIMBAIOTHCS, YTBOPIOIOUM CYIIUIbHI YPaKeHHSI BETUKUX PO3MIpiB. YpakeHa
TKaHWHA MMOKPHUTA YOPHUMH ITIKHIIaMH Tpuoa.

30y1HUKOM XBOpoOM € MitocmopoBuii rpud Ascochyta pisicola Sacc (pawirue:
kinac Deuteromycetes, mnopsgok Hyphomycetales). Ilikaigm KysscTi, 3Jerka
BJIaBJICHI B ypakeHy TkaHuHY, niameTpoM 100-210 mkwm. IlikHocmopu Oe30apBHI
ofHO- a00 JBOKIITHHHI, po3MipoM 9,5-12 x 3-3,5 mxm. [lommproerscsi rpud
MIKHOCIIOPAMH.

OcHoBHE mxepeno 1H(DEKIi - ypaxeHl pemTKd, B SKUX 3UMYIOTh MIKHIJIH, 1
ypakKeHe HACIHHS, B AKOMY 30epiraeTbcsi rpuOHUIL maToreHa. Ha HaciHHI maTorex
MO>K€ HE BTpayaTH >KUTTE3IATHICTD JI0 M'SITH POKIB 1 HABITh OLJIbIIIE.

[HTEHCUBHUI PO3BUTOK ACKOXITO3HHMX 3aXBOPIOBaHb CIOCTEPITalOTh 3a
NIJBUIIEHOT BOJOrOCTl 1 TeMrepaTypu mnoBiTps 20-25°C, mio copusie BUXOAY 3
MIKH1 MKHOCTIOP, SIK1 JIETKO MOLITUPIOIOTHCS KpamneabKaMu JOIY 1 BITPOM.

ACKOXITO31 Ha TOPOCI MPU3BOISATH 0 BUIAJIaHHS CXO/IB, CTPUMYIOTh PO3BUTOK
POCJIMH 1 JOCTUTaHHS HACIHHS.

Cipa rauib. XBopoOa MposiBISETHCS 32 HAIMIPHOT BOJIOTOCTI MOBITPS 1 TPYHTY
Ha JIMCTKaxX, cTe0iax, KBITKOHDKKaX Ta 000ax y Burisiai Oypux abo Oypysaro-
3€JIEHUX, PO3IUIMBYACTUX, MOKPUX MAIlePOBAHUX IUISM, 110 TOKPUBAIOTHCS TYCTUM
CiprIM HAJIbOTOM, SIKAW TIPH JOTHUKY 0 HHOTO JIETKO PO3MOPOITyeThes. Hamit sBisie
co0010 TPUOHUIIIO 1 KOHIJIaJbHE CHOPOHOIIEHHS Ipuba. YpaxeHe cTedJI0 4acTo
HAJTAMYETHCS, JTUCTKHU JKOBTIIOTH 1 BIAMUPAOTh. Bennka KUIBKICTh YpakeHHX
KBITOK 1 3aB'sizedl oOmanae; Ha 000ax, M0 YTBOPUJIUCS, BUHHUKAIOTh BUPA3KHU.
Hacinus He1opo3BUHYTE, BTpavya€e CX0XICTb.

30yaaukoM xBopobu € rpub Botryotiana fuckeliana (de Bary) Whetzel
(amamopda: Botrytis cinerea (Fr.) Pers), mopdosoriuni i 6i0j0oridydi 0CoOOIUBOCTI
SIKOTO OIMCAaHI MPHU PO3TISI CIPOi THIII TPEUKH.

OcHoBHE mxepeno H(eKLii - CKIIepollii rpuda Ha ypaKeHHUX pelITKax.



Ipxa.

XBopoOa TpOSBISETbCS Ha JIHMCTKAax, cTebnmax 1 piame Ha 600ax Crodatky y
BUTJISA/II CBITJIO-KOPUYHEBUX, a MI3HIIIE TEMHO-KOPUYHEBUX MOAYIICYOK YPEAIHIO 1
temiomyctyn rpuba. IlycTynu crmodarky 3akiafgaloThes MMM SMigepMicoM, SIKUN
TM3HIIIE PO3PUBAETHCS, 1 BOHU MTOPOIIATD.

30y IHUKAaMH XBOPOOM € JiBa ipykacTi rpuOu: ABOAOMHHUE rpud Uromyces pisi
(DC, Pers, Schroet) Otth (cun. U. pisi-sativi (Pers) Liro) i Uromyces fabae f. pisi -
sativae (dBy.) Hiratsuka. O6uaBa rpubu Hanmexuth a0 mTamy Basidiomycota,
kiacy Teliomycetes, mopsaky Uredinales (panimre: kinac Basidiomycetes, mopsiiok
Uredinales).

[Mpomixkuuii xuBuTenb - mojodair {Euphorbia cyparissia L., E. esula L.).
30yAHUK PO3BHBAETHCS 3a MOBHUM IIUKIIOM. Y paK€HHS MOJo4aro 0asuaiocnopamMu
BiIOyBa€ThCSl HaBecHI. [HKyOamiiiHUN mepioJ pO3BUTKY XBOpPOOWM - OJIUH DiK.
HacTtynHoro poxy HaBeCH1 Ha JUCTKAaX MOJIOYar0 GOPMYIOThCS CIIEPMOTOHIT 1 erlil
OpaHXeBOro 3a0apBJEHHS. YpaxeHl pOCIMHM HaOyBalOTh MOTBOPHOI (popmu, 3
YKOPOYEHUMHU  JIOKKOMOMIOHUMH  JIUCTOYKAMHM  3aMICTh  JIAHIIETOIOJ10HHMX.
Emiociopy BUKIMKAIOTh TIEPBUHHE YPKEHHS POCIUH TOPOXY, MOTIM 3'SBIISIOTHCS
ypeaiHii 1 TeonyCTyJIH, K1 1HO1 PO3TallloBaHi KOJIAMH.

VYpeniniocmopu 3 TOHKOK OOOJOHKOIO, KYJISICTI, JiamMerpoM 21-25MKwM.
Temocmopu emincomoaioHi, okpyrm abo obepHeHi-sinenomioni, 20-31 x 14-22
MKM, JpiOHO-OOpOo/aBUacTi 3 KOPOTEHBKOIO 0e30apBHOIO HIKKOIO, 1HOII
pO3TallIOBaH1 KOJIaAMHU.

[Mpotsirom Beretamii ropoxy U. pisi mae kinbka TIOKOJIHE YpemiHId 3
ypenuniocriopamu. Yacti omanu i remrnepatypa nositps 20-25°C € onTuManbHUMA
yMOBaMHU Il pO3BUTKY rpuda. ['pub ypaxye Takox 1 YMHY.

I'pu6 U fabaef. pisi € oqHOqOMHUM, BCi HOTO CTajii pO3BUBAIOTHCS HA TOPOCI.
Ha Biaminy Big U. piSi BiH yTBOPIOE CBITIO-KOPHYHEBI KOMITAKTHI ypEAWHIi, B
SAKUX 3HAaXOAAThCS OKpyIJ, a0 Jemo BUJOBXKEHI, OIHOKJIITUHHI CBITJIO-

Kopu4HeB1 ypenuniocnopu, 21-30 x 18-25 mxwm. Temnii y rpuba TemHO-0ypi, Maiixe



YOpHI, KOMIakTHi. Temiocmopu OAHOKIITHUHHI, 25-40 x 18-28 MKM, TeMHO-
KOpPUYHEBI, Mailke OKPYTJIi, TJIaIeHbK1, Ha 6e30apBHIM HIXKITI.

OcHoBHe mxepeno iHDeKIii - ypaxkeHl pemTKd, a J0JaTKOBE -TPUOHUIIA, sSKa
30epiraeThCsi B KOPEHEBUIIIAX MOJIOYAIO.

bopoumnucTa poca.

30BHIIIHI O03HAKM XBOPOOM MPOSBISIOTHCS HA JIMCTKaX, cTeOiax, pijalie Ha
KBITKax 1 000ax, SKi MOKPHUBAIOTHCS OUTMM PIIKUM OOPOIIHUCTHUM HAJIbOTOM 3
IpUOHMIII ¥ KOHIJIaJbHOTO CIOpPOHOIIeHHs rpuba. Ili3Hime HamT HaOyBae
OpyaHO-Cciporo 3a0apBieHHS B pe3ybTaTi YTBOPEHHS BEJIMKOI KUIBKOCTI YOPHUX
KpaIrokK -KJIEHCTOTEl1iB Irpuoda.

30yauukoM xBopobu € rpud Erysiphe trifolii Grev. (cun. E. communis Grev./
pisi Dietrich; E. martiihev), sxuii HamexuTh g0 uapcrsa Fungi, mramy
Ascomycota, mopsiaky Erysiphales (panime: kmac Ascomycetes, mopsiok
Erysiphales)

Ha noBepxHeBiil rpuOHULI (OPMYIOTHCS HEPO3Taly>Ke€HI KOHi-I1€HOCHI, Ha iX
BEpXiBKaX - OJHOKJIITUHHI, 0e30apBHI, OKPYTJi KOHiAiil, po3mipoM 28-44 x 17-18
MkM. Kneiictorenii Kynsacti, niamerpoM 84—180 MKM, 3 IpOCTUMU MPUAATKAMHU.
CymMKocIopH emrncomnoaioni, HepiBHOOOKI, po3mipoMm 16-24 x 9-12 mxm. Ilix yac
Beretaiii rpud TMOMMPIOEThCS KOHiAIAMU. [lepBUHHE 3apa’keHHS POCIUH
BUKJIMKAIOTh CYMKOCIIOpH Tpuoa.

OcHoBHE Kepeno 1HGEKIl - ypaxeHl pemTkd, Ha SKuX Tpud 30epiraerbcs
KJIE€HCTOTELISIMH.

HecnpagxkHst 00pourHucTa poca, ado nepoHoCmnopos.

XBop0o0a MPOSIBISETHCS y BUTIISA1 MICIIEBOTO 1 IU(PY3HOTO YPaKEHHS POCIUH. Y
MepIIOMY BUIAJKY HA JIUCTKAX 3'SBISIOTHCA JKOBTI @00 XJIOPOTHUYHI IUIAMH, SIK1 Y
BOJIOTY TIOTOAY, 3 HWIKHBOTO OOKY IUIACTUHKH, BKPHUBAIOTHCA CipodiosieTOBUM
OapxaTUCTUM HAJIHOTOM; Ha cTeOsax 1 600ax TuIsiMU OJ11710-3€JIeH1, PO3IINBYACTI.
[lin yac gocTUraHHs BHYTPILIHI CTYJKH OO0OIB 1 30BHIIIHI OOOJOHKM HACIHHSA
Ha0yBarOTh KpeMOBOTO a00 (iomeToBoro BiATiHKY. CTynku 00061B nedopmyroThcs,

nepeayacHo 3acuxaroTh. HaciHHA MOKpHUBAETHCS KOPUYHEBUMH IUIIMAMH, a 32



IHTEHCUBHOTO ypaXKeHHS O000IB BOHO TOKPHUTE CYIUJIBHUM IIIapOM CipyBaTo-
¢ioneToBoi rpuOHUIIL, BiT YOTO BTpava€e OJIUCK 1 CTAE 3MOPIIKYBATHUM.

VY pasi audy3HOTO ypaKeHHS XJOPOTUYHI IUIIMH OXOIUTIOIOTH YCI JIMCTKH,
OKpeMi TUTKH a00 BCIO POCIWHY. YpaxXeHa pOCIMHA Ma€ KapJIUKOBHH BUTJIAI,
BEpXIBKHM CTEOENl Ta JIMCTKHU WIUIBHO MPWISATAaIOTh OJAWH J0 OJHOTO, Haraayrouyu
KauyaHU IBITHOI KammyCTU. Y BOJIOTY MOTOAY BCs MOBEPXHs ii BKPUBAETHCS CIpO-
dioneroBuM HambOoTOM. Ha CHCTEMHO ypakeHHMX pOCIMHAX 3€pHO HE
YTBOPIOETHCS.

30yaHUKOM XBOpoOH € Tpud Peronospora pisi Syd, skuii HaJIeKUTh 10 MapcTBa
Chromista, mramy Oomycota, nopsaky Peronosporales (panime: kiac Oomycetes,
nopsiiok Peronosporales).

Cipo-dionieroBuii HamIT sBisie CcOOOI0 KOHIJAlaJbHE CHOPOHOILIEHHA TIpHOa.
Koninienocmi 4-9-kpaTHO AMXOTOMIYHO posramyxkeHi (250-450 x 6-9mkm) 3
KIHIIEBUMHU TUIKaMU, K1 BIAXOJATh Mmia npsiMuM KyToMm. Koninii 6e30apBHI abo
JKOBTYBaTl, sUUENoniOHI YW OKpyrio-emnconomioni (21—26 x 17-22Mkm).
Oocnopu 3 CITYaCTO-3MOPIIKYBATOI0 000JIOHKOIO, OKPYTJIl, >KOBTYBATI, IIaMETPOM
40-50 MKM.

[TommproeTbest rpub i yac BereTarlii Topoxy KOHIIIsIMHU.

OcHoBHE xepeno 1HDEKINT - ypakeH1 PeIITKH, Ha SKUX 30epiratoTbCsi 00CIIOPH
rpu0a, 1 ypakeHe HacClHHsI, B OOOJIOHILI SIKOTO 3HAXOMASTHCS OOCIOPH 1 TPUOHUIIS.
Oocrnopr mpopoCTarOTh TUTBKM MicHsA mepe3umiBii. HeBenmka dactuHa oocmop
IIPOPOCTAE HA APYTUI YU TPETIH PIK.

O.MBKOBa ITICEHb.

XBopo0Oa TmoOIMpeHa TOBCIOIM J€ BUPOIIYIOTh TOPOX. 30BHIIIHI O3HAKU
BUSIBISIIOTECS Y TIEPIO JOCTHTAHHS TOPOXYy. Y BOJIOTY IOTOAM Ha JIMCTKAaX,
cTebnax 1 600ax 3'SIBISETHCA OJMBKOBO-UYOPHHM, OKCAMUTOBUN MIUTBHUM HAJIT Y
dbopmi TIEpHUHOK, K1 HAraayITh TEIOCIOPH 30YTHUKIB CAXKKOBUX XBOPOO.

30ynHukoM xBopoOum € cymuactuii rpu6 Mycosphaerella tassiana de Not
(amamopda: Cladosporium herbarum Link), sxuii HajaeXuTh [0 MITaAMy

Ascomycota, mopsaky Dolhideales (panime: kmac Ascomycetes, mopsaok



Dothideales). Hanexnicte anamopdm rpumba paHime BBaXKaJlach: Kiiac

Deuteromycetes, mopsimox Hypho-mycetales.

['pub ypaxye Oarato pociauH. 30epiraerbcs Ha POCIMHHUX PEIITKAaX 1 3€pHI.
Jlyxe ypakeHe 3epHO Ma€ MEHIITY Macy 1 BTpada€e CXOXKICTh.

Bbakrepio3n.

Ha ropoci po3pi3HstioTh Tpu OakTepialibHi XBOpOOW: OakTepiaJbHUM OIIIK,
CMYTacTy IUIIMHUCTICTh 1 OaKTepiadbHUI pak.

bakmepianvnuii onik TposBIIETHCS Ha JUCTKaX, crebiax 1 600ax y BUIIISAAL
3HayHUX 3a po3MmipoMm (0,2-2,5 cM) YEPBOHO-KOPUYHEBUX IUIIM PI3HOI
KOH(piryparii, siki o nepudepii MarOTh MACIASHUCTY OOJSIMIBKY. 3roJOM ILISIMU
Oypil0Th, Ha HUX YacTO BUSIBIISIETHCS €KCYJaT, a HABKOJO IJISIM TOHEHBKI TUTIBKHU.
XBopo0a, SK TpaBUIO, PO3MOYMHAETHCS HA HWKHIX JIMCTKAX 1 IOCTYHOBO
MOIIUPIOETHCS HA BEPXHI. Ypa)keHl POCIMHU B'SHYTH 1 BIAMHUpPAIOTh. B HaciHHS
OakTepii MPOHMUKAIOTH IO CYAWHAX IUIOJOHDKKM 1 PO3TAIIOBYIOTHCA Ha
BHYTPIIIHBOMY OOLIl 0OOJIOHKH 1 TOBEPXHI HACIHHS.

30ynHuKOM XBOpoOH € OakTepii Pseudomonas syringae pv. pisi (Sackett) Voung
et al. Lle pyxomi rpaMHeratuBHi noxiMopdHi nanwaku, po3mipom 0,4-0,6 x 1,6-1,8
MKM, 3 3a0KpYTJICHUMH KIHIISIMH 1 3 OJHUM TOJISPHUMHU JDKTYTUKOM, OJUHUYHI 200
rpynamu, yTBOPIOIOTh JIAHITFOKKHU, aepOoOH.

Cmyzacma naamucmicmp XapaKTEPU3YEThCS TOSBOIO Ha JIUCTKaX JIyXe
npiObHMX, 1-2 MM y JiaMmeTpi, CBITIO-KOPUIHEBUX BOJSHUCTUX IUISAM, KI B IIEHTPI
3a0apBJIeH] TeMHIlIe, a 1o nepudepii MaroTh MacIsTHUCTY 00JsIMIBKY. Ha cTebnax,
yepelkax ApiOHI TUIAMH, CMYTH, IITPUXH YEPBOHO-KOPUYHEBOTO, MypPITypPOBOIrO
ab0 mayeBoro KOJbOPY, SKI 3IUBAIOYKMCh, YTBOPIOIOTH TEMHO-KOPUYHEBI
MO3JJ0BXXHI CMYTH.

30yaaukoM xBopobu € OGakrtepii Erwinia lathyri Holland, sxi sBastrote co6oro
pyxomi rpaMno3uTuBHI noxiMopdHi nmamudku, po3mipom 0,6-0,85 x 0,75-1,5 MkwMm,
13 3a0KPYIVICHUMH KIHISIMM 1 TEpU-TPUXAIbHO PO3TAIIOBAHUMH JIKTYTUKAMHU,
CIOp 1 Karcya HE yTBOPIOIOThH, NMEPEBAKHO MOOJUHOKI, B OYJIbIIOHI YTBOPIOIOTH

JIAHIIOKKHY 13 4-5 KIITHH, (aKyIbTaTUBHUN aHaepoO.



Baxkmepianvnuit pak BUSBISETbCS HAa KOPEHSIX, KOPEHEBIM IIMHALI POCIHMH Y
BUTJISAJIl HAPOCTIB Pi3HOI BeMUYMHM 1 KoH(irypaii. Hapoctu crouatky 6imi, M'ski,
Mi3HIIIE TEMHI ¥ TBEpi.

30ynHuKOM XBOpoOu € Oaktepii Agrobacterium tumefaciens (Smith et
Townsend) Con (cun. Pseudomonas tumefaciens (Smith et Townsend) Dugar), siki
€ KOCMOITOJIITOM 1 YPaXKyIO0Th POCIUHU O1IbII 5K 13 140 poauH.

bakTtepii sSBASIOTH COO0I0 KOPOTKI pyXOMi IpaMHETaTHBHI MaJUYKH, PO3MIpPOM
0,4-0,8 x 1,0-3,0 MKM, 3 TIOJSIPHUMHU JDKTYTHKAMH, YTBOPIOIOTH KarlCyJid, ajie He
YTBOPIOIOTH CIIOP, aepOoOHu.

Bci 30ynHukM OakTepio3iB MEpealoThCsl MeXaHIYHUM HUIIXoM. OCHOBHUM
JoKepesioM 1HQEKIT € HeMeperHw Il ypakeHl pelITKd, Ha SKUX 30epiraroTbes
OakTepii. 30yAHUKN OaKTEep1aJbHOTO OMIKY 1 CMYTacTol IUISIMUCTOCTI EPEIat0ThCs
TaKOX HACIHHSIM.

Hedopmyroua mo3aika.

XBopoOa TMpOSBISAETHCA y BUIIISIAL Kpam4dacTOCTi, Ky4epsBOCTI JIMCTKIB,
3MOPIIKYBAaTOCTI TNpUIBITKIB. Ha nucTKax 3'IBIAIOTBCS >KOBTYBATi, CBITIIL,
IPO30p1, YaCOM Ol TUISIMH, SIK1 3JTMBAOUUCh, YTBOPIOIOTh BY3€HbKI CMYTH B3JI0BXK
KUJIOK, TUTACTUHKUA JIUCTKIB aedopmytoTbes. Ctynku 0001B medopmoBani abo
CWJIBHO TIOTBOPHI, YaCTO MalTh KyTacTi BUPOCTH. BepxiBka pociuH HaOyBae
MOTBOPHOI (OPMHU, CKPYUYEThCA, 3aB'si3b BiAMHUpAe 1 omagae. PicT 1 po3BUTOK
POCIIMH YacTO MPUIUHSIOTHCS, HUXKHI JIMCTOYKU YTBOPIOIOTH XHMEPHY PO3ETKY.
HaciHHs 13 ypaXeHuX poCIUH Ma€ OLIbII IHTEHCUBHE KOBTE 3a0apBIICHHS.

30yaHuKOM XBopoOu € Bipyc Pea enation mosaic virus (PEMV), sikuii
HaJICXKHTh 10 poauuu Luteoviride, poaxy Enamovirus. Bipionu 30ymHuka XBopoou
MaroTh cepuuny gpopmy, aiametpom 30 HM.

[lepenocHuKOM BipycCy € pi3Hi BUIU nonenuilb. Kpim ropoxy, Bipyc ypaxye
BEJIUKY KUTbKICTh BU/IB KYJIBTYPHHUX 1 JUKOPOCITUX POCIIHH. 30€pITacThCs BIPYC 110
HACTYIMHOT'O BEreTalliifHOro MepioAy B COKY ypaxeHUX 0araToOpIyHUX POCIHH.

Hacinusam 30y THUK XBOpOOU HE MEepPeaaeThCs.



3Buyaiina Mo3aika.

XapakTepHi 03HaKH XBOPOOHU - TIOCBITJIIHHS JKHJIOK Ha JIMCTKAX, a Mi3HIIIe
MOKOBTIHHS OKPEMHUX JUISTHOK JIMCTKOBOI IJIACTUHKU. Y pakeH1 JINCTKU MalOTh
CTpOKaTe Mo3aiuHe 3a0apBlIeHHS, 4aCTO Ha0yBalOTh MOTBOPHOI (popmHu, cami
POCJIMHY TIPUTHIYEH1, CYTTEBO BIJICTAIOTh Y pOCTi. XBOpoOa B MOCIBaX rOPOXy Mae
BOTHMILIEBUI XapakTep.

30ynHrKOM XBopoOu € Bipyc Pea mosaic virus (PMV), sikuii BiTHOCUTBCS 110
ponunu Potyviride, poxy Potyvirus.

Bipionu 30yaHIKa XBOPOOW MalOTh HUTKOMIOAIOHY (hopMy, TOBKHHOIO 750 HM.
Bipyc-nomnidar ypaxye nonasn 30 BuaiB pocsivH 3 poaunu 0000Bux. [lepenaerses
BIpYC PI3HUMU BUJIAMU TOTIEJIUIIb HETIEPCUCTEHTHUM CITIOCOOOM.

OcHoBHe mxepeno iHdekIii - 6araTopiudi 0000B1 TpaBH, 0COOJIMBO KOHIOIIMHA 1
OYpKyH, B COKY SKUX 30€piraeTbcs Bipyc. 3 HACIHHSIM rOpoXy BipycC He
EPETAETHCS.

KoHTpoJibHI 3an1uTAHHA

1. SIxi qiarHOCTUYHI O3HAKH MPOSIBJICHHS PI30KTOHI03HO1, y3apio3HO],
a(haHOMILIETHOT 1 aCKOXITO3HOI KOPEHEBUX THWIIEH Ha ropoci? B siki ¢azu
PO3BUTKY POCIIMH BOHU NPOSABIISIIOTHCA? Ha3BiTh mkepena pesepnartii iHEKIii 1
criourBarodi opmu 30y THUKIB XBOPOO.

2. 3a SIKUMH O3HAKaMH MO’KHA BiJIPI3HUTH Cipy THWJIb BiJ OJTMBKOBOI ITUTICEHI HA
ropoci? SIki 6i0710Ti4H1 0COOIMBOCTI 30YTHUKIB ITUX 3aXBOPIOBAHB?

3. SIxi miarHOCTWYHI CHMITOMH TPOSIBICHHS Ha TOpOCI ackoxiTosiB? Sk
30epiraloThCs 30yAHUKH TEMHO-TUIIMHUCTOTO, OJIAO-TUIIMUCTOTO 1 3JIMBHOTO
ACKOXITO31B 1 5IK1 IIUKJIU PO3BUTKY MATOTEHIB?

4. 3a IKUMH O3HaKaMU MOYKHA BIIPI3HUTH OOPOILIHUCTY POCY BiJ HECIPABKHBOL
OopomrHKCcTO1 pocu Ha Topoci? Aki 30y THUKHA CIPUIHHSIOTH 111 XBOPOOH?

5. Sxi [iarHOCTHYHI CHUMIITOMH TIPOSIBJICHHS Ha TOpOCi OakTepiaibHUX 1

BIpyCHUX XBOp0o0? BkaxiTh Micus pe3epBallii 30y JHUKIB XBOPOO.



2. XBopoou coi

Co10 mHMPOKO BUKOPUCTOBYIOTH SIK MPOAOBOJIBYY 1 KOPMOBY KynbTypy. Bona
XapaKTepU3y€eThCd BUCOKUM BMICTOM O1JIKa, MOBHOIIIHHOTO 32 aMIHOKHUCIOTHUM
ckianoM. CoeBa 0Iisl IIMPOKO BUKOPUCTOBYETHCS IS MPOAOBOIBUMX 1 TEXHIYHUX
niien. Ik KOpMOBY KyJbTYpY il BUPOIIYIOTh Ha 3€JICHUN KOPM, JIJIT BUTOTOBJICHHS
CUJIOCY, OTPUMAaHHS CiHa.

OnauM 13 (haKTOPiB HU3BKOI YPOXKANHOCTI COi € YpasKeHHS POCIUH YHCICHHUMHU
XBOpOOaMH, SIKIi CYTTEBO 3HIKYIOTh 1 SKICTh OTPUMAHOTO BpoOXkarw. SKICTh
BUPOIIEHOI MPOIYKIlIi MOBUHHA BiANMOBiAaTH YuHHUM cTaHnaptam COY 01.4-37-
35:2005; COY 01.4-37-429:2006; OCTY EN 12393-1:2003; OCTY EN 12393-
2:2003; CAC/ GL 44-2008; CAC/ GL 45-2008.

dy3apios.

30BHIIIHI O3HAKHM XBOPOOHM MpPOSIBISIFOTHCS MPOTSITOM BEreraiii pociuH Y
BUTJISIII 3arHUBAHHS TPOPOCTKIB 1 CXOJMIB, B'SHEHHS POCIMH, MOOYpIHHS 1
3arHMBAHHS KOPEHEBOI CHCTEMHM CTe0Jia, CTPUIKHEBOIO KOpEHS 1 OOKOBHX
KOPIHIIIB, YpaKeHHsI 0001B Ta HACIHHS. Ypa)X€HE HACIHHSA 4YacTO HE MPOPOCTaE,
BOHO 3arHUBa€ 1 IMpU JOCTATHIM BOJIOTOCTI TOKPUBAETHCA OUIO-POKEBUMU
MOAYIICYKaMU  KOHIJIaJbHOTO  CIOPOHOIICHHS 30yJHUKIB  XBopoO. IHomi
MPOPOCTKH (DOPMYIOTHCS, ajié BOHM HEPIBHOMIPHO IMOTOBIIEHI, 3/1epopMoBaHi i
YacTO TMHYTh MICJs 3'ABJICHHS Ha MOBEPXHI IpyHTY. 1 ypakeHux cXomiB coi
XapaKTepHe MPUIKIIaHHS 000JIOHKHM HACIHHS 110 ciM'anoseid. Taki ciM'simosi 3 060X
OOKIB BKpUBAIOThCA OypUMH, OKpPYriauMu IuisiMamMu a0o BHUpaskamu. Yacrto
CIM'A10J11 HE PO3KPUBAIOTHCS 1 CXOJU THHYTh.

VY Ounbm mi3Him (a3u po3BUTKY POCIUH XBOPOOa MPOSIBISETHCS Y BUIIISIL
MOKOBTIHHS JIMCTKIB, OKpEMI JIMCTKM 3aKpy4deHl KpasMud BIropy y BHIJISIL
«YOBHHMKA», JUCTKH 3aCHXalOTh 1 omamarTh. CTebno OuId KOPEHEBOI IIHHUKH
HaOyBae TEMHO-KOPUYHEBOTO 3a0apBlieHHS, Y BOJIOTY NIOT0Jy MOKpPUBAETHCS
OJII10-pO’KEBUM HaAJIBOTOM. Y CyXy MOroay pociuHa B'ssHe 1 Biamupae. Ha
YpaKEHUX pociarHax 000u 4acTo 3HEOAPBIIOIOTHCS, HACIHHS (DOPMYETHCS TIYILIE,

O0opoaaBuacre.



30ymHuKaMu XBopoOu € pizHi Buaum TpubiB i3 pomy Fusarium Link.,
MoposoriuHi # 610J0T14HI 0COOTMBOCTI IKUX OMUCAHO MPU PO3TIsiAl Gy3apio3HOT
KOPEHEBOI THWII MIIEeHUIN, ¢y3apio3dy KoJioca IIICHMII, KOPEHEBUX THUJIEH
KyKypya3u 1 ropoxy. I'pub F. OXysporum ypaxye TakoX CYIUHHY CHUCTEMY
POCIIHH, 3aKyTNOPIOIOYH i1, BUKJIMKAE 1HTOKCUKAIIIIO, IO € TPUYUHOIO iX B'STHEHHS.

OcHoBHe kepeno iHQeKIii - ypaxkeHl MICISDKHMBHI peluTKH 1 HaciHHg. Ha
HACIHHI TprOHU 3/1e01IBIIOTO BUSBIISIIOTHCS B 00OJIOHII, ajl€ HEP1AKO MPOHUKAIOTH B
eMiIepMIC 1 3aPOJIOK.

AcKoXiTO3 coi.

XBopoOa MpOSIBIISIETHCS HA POCIMHAX BIJl 3'ABJICHHS CXOJIB 10 JAOCTUTAHHS
HaciHHA. Ha ciM'sionsx yTBOPIOIOTBCS TEMHO-KOPUYHEBI IUISIMHU, SIKI TIi3HIIIE
MEePETBOPIOIOTHCS Y BUpa3ku. Ha mucTKkax MiisiMu OKPYTJi, Cipi, 3 YITKOIO Oyporo
00nsIMiBKOIO. [HOMI TWIIMM 37IMBaIOTHCS, YTBOPIOIOYM 3HAYHI IUIOIII YPasKeHHS
JIMCTKOBOT TUTACTUHKH.

Ha ctebnax GopmyroThCs BUIIOBXKEHI TEMHI IUISIMU, ypa)K€Ha TKaHMHA 4acTo
PO3TPICKYETHCS HA TO3JOBXHI CMYTd. YpakeHi 000M TpyXJsiBi, CipyBaTi, SK
paBuio, CTEpUiIbHI. B 11eHTpi isiM popMyroThea 4OpHi, JoOpe MOMITHI Kpamnku -
MiKHIAW Tpuda.

30ymHUKOM XBOpoOHM € MmitocnopoBuii rpud Ascochyta phase-olorum (Sacc)
Suddon & Waterston (cun. A. sojaecola Abramov), HanmexHICTh SIKOTO paHile
BBaXkayach: kiac Deuteromycetes, mopsimok Sphaeropsidales. Okpim coi rpud
ypaxye KBacoJro.

[TikHIAM KyJsACTi, TeMHO-KOpu4HEBl, giamerpoMm 90-220 mxm. IlikHocmopu
HUWTIHAPUYHI, 6€30apBHI, 3 OJIHIEIO MEPETOPOAKOI0, po3MipoM 9-11 x 3-4,5 MKM.

[lin yac Bereramii rpu0® NOWMUPIOETHCA MiKHOCOpaMu. OCHOBHE JDKEpEIo
1H(DEKIIT - ypaxkeHe HACIHHS, B SKOMY 30€piraeTbCs TPUOHUI, 1 YpakeH1 PEIITKH,
JIe 3HaXOIAThCS MIKHIIU Tpuoda.

Ileponocnopo3, a0 HecipaB:KHSA OOPOLIHKMCTA poca.

XBopo0Oa TPOSABISIETbCS TaK CaMoO, K 1 Ha TOpOCl - y BUIISAI Audy3HOTO 1

MICIIEBOTO Ypa)KEHHS.



[Ipu mudy3HoMy ypaxkeHHI Ha CIM'AI0NAX, 1 OCOONMBO, Ha JIMCTKAax
BUSIBJISIIOTHCS XJIOPOTHYHI TUISIMHU, SIK1 1HOJII OXOILTIOIOTH 11 TIOBHICTIO, a Y BOJIOTY
MOTOJly 3 HIKHBOTO OOKY IUIACTHHKH 3'SBIISIETBCS CIpO-()10JETOBUM HAIIT.
YpaxkeHi pPOCIMHU BIACTaIOTh Y POCTI, MalOTh NPUTHIYEHUH BUTIJISLA, YacTo

B1JIMUPAIOTb.

MiciieBa ¢opMa ypakeHHS XapaKTepU3YETbCS YTBOPEHHSM Ha JIUCTKax
CIoyatKky (h10JETOBOrO0 HANBOTY. YPaKeHl JIMCTKH MepeauyacHo BiaMuparoTh. [Ipu
JI03piBaHHI POCIMH BHYTPIIIHI CTIHKM CTYyJOK 1H(piKOBaHUX O000IB 1 HacCIHHSA
BKPHBAIOTHCSI KPEMOBOIO TITIBKOIO.

30ymaukoM xBopoOu € rpub Peronospora manshurica (Naumov) H. Sudov,
AKMH HaJlexuTh g0 wnapcrBa Chromista, wmramy Qomycolll, TOpSAKY
Peronosporales (panimie: knac Oomycetes, nopsiiok Peronosporales).

KoHifieHocti AMX0TOMIYHO po3ranyskeHi, 6e30apBHi. Koniuii sitiienonioHi abo
okpyrm, po3mipoM 17-39 x 14-27 mxMm. Oocnopu 3 JABOLIAPOBOIO OOOJOHKOIO,
niameTpoM 19-51 Mkm.

[lepBuHHE 3apa’kK€HHS POCIUH 3A1MCHIOETHCS BiJl OOCIOpP, @ BTOPUHHE - Bij
KoHI1d. OCHOBHE JpKepeno 1H(EKIIl - ypaxeHl pelTKU 1 HACIHHA, B SKUX I'puUd
30epiraeThCs y BUTIISAL OOCTIOP.

Bopouinucra poca.

30BHIIIHI O3HAKHU TPOSBICHHS XBOPOOM HA COi Takl X cami, sIK 1 Ha TOPOCI.
30ynaukoM xBopoom € rpud Erysiphe trifolii Grev (cun. E. communis Grev. /
glycine Jacz), sxmii HajexuTh A0 HaperBa Fungi, mramy Ascomycota, mopsaky
Erysiphales (panime: kmac Ascomycetes, nmopsaok Erysiphales).

30yaHUK ypaxye BCl 3epHOO000BI KyinbTypu. Mopdosoriyni i1 6iosioriuxi
0COOJIMBOCTI Tprba OMHUCAHO MPU PO3MJIsLAL OOPOIIHUCTOT pocu ropoxy. OCHOBHE
JoKepeno 1HGeKIT - KiIelcToTelli rpuda, ki 30epiraloThCsl Ha YpaKeHUX PEIITKaX.

Ipxka.

XBopo0Oa TPOSBISIETbCSI HA JIMCTKaX, CTeOnax 1 0o0ax y BUTIIANI APIOHUX,

OKpPYTJIUX, 1p’KaCTO-KOPUYHEBUX YpEAiHIM, sIKI MOpolIaTh MPU PO3TPICKYBAHHI



emigepmicy. Ili3Hime (OpPMYyOTBCS TEMHI TENMIOMYCTYIU. YPaKeHl JHUCTKU
BIIMUPAIOTh, B IH(PIKOBaHUX 600aX HACIHHS IIYyTLIE.

30yamHuKoM xBopobu € omHomomuui rpud Uromyces fabae (Grev.) de Bary &
Fuskel (cun. U. sojae Syd), sxuii HanexuTh a0 Kimacy Teliomycetes, nmopsaky
Uredinales (panimure: kiac Basidiomycetes, mopsimox Uredinales).

['pub® po3BUBAETHCA 3a TMOBHUM ITMKJIOM, (OpPMYy€E BCi CTajlii CIIOPOHOIICHb.
CrniepMmoroHianpHa 1 eniaabHa cTaaii GopMyroThcs Ha BecHi. IIpoTsrom Bererarii
30yJHUK PO3BHUBAETHCA B  ypeliHiocTamii. YpeaiHiocmopw  sSHIENO10H],
OJTHOKJIITUHHI, CBITJIO-KOPUYHEBi, po3MipoMm 15-20 x 12-20 MKM 3 HIMITyBaTOIO
oOonoHkow. Temiocmopu  OAHOKIITHHHI, OKpPYIJl,  CBITJIIO-KOPUYHEBI 3
COCOYKOMOII0OHUM BUPOCTOM Ha BEepXiBIii, JiaMmeTpoM 20-25 MKM.

[IpoTsirom Beretaiii rpud dopmye 2-3 reHepaiiii ypeaiHiocTaali Ha pocnHax, a
TETI0CTa IS - TEMIT 3 TEN0CIOPaMH, YTBOPIOIOTHCSI HAIPUKIHII BEreTalli.

OcHoBHE Kepeno 1HQEKIIl - ypakeHl pemTKd, Ha SKuX 30epiraroTbes
Te10CIopH Tpuda.

epxocnopos.

30BHIIIHI O3HAaKW XBOPOOM MpOSIBISIIOTECA HAa BCIX opraHax. Ha ciMm'smomsx
3'SIBJISIIOTHCS KOPUYHEBI IJISIMU 3 OPYJIHO-CIPUM HAIhOTOM a00 HACKPI3HI BUPA3KHU.
Ha nuctkax xBopoOa MpOSIBISETHCS Y BUIJISAI OKPYTIMX MOOAMHOKHUX, CIIOYATKY
TEMHO-KOPUYHEBMX, MI3HINIE - B ILEHTPl CBITJIO-CIpUX 3 TEMHO-KOPUYHEBOIO
OOJISIMIBKOIO TUISIM, JlaMeTpoM 3-6 MKM. 3 HIDKHBOTO OOKY JIMCTKAa B MICIIX
YpaKeHHs 3'SBISEThCS TEeMHO-Cipui HamT. Ha cTebmax GpopMyroTbcsi BUIOBKEHI
($107€TOBO-4EpBOHYBATI IUISIMU 3 KOPUYHEBOIO 00JisiMiBKOIO. Ha cTynkax 0600iB
YTBOPIOIOTHCA BNIaBJICHI, OKPYIVIl IUISIMA OYypoOro KOJbOPY 3 KOPUYHEBOIO
oOnsiMiBKOIO 0e3 HanboTy. Ha HaciHHI 3'BISIIOTBCS  Pi3HOI  KOHirypartii
PO3IUIMBYACTI CIpyBaTO-KOPUYHEBI a00 OKPYTJi Cipi 3 KOPUYHEBOIO OOJIIMIBKOIO
TUTSIMU.

30yaHHKOM XBOpoOHM € mitocropoBuii rpud Cercospora sojina Hara (cun. C.
daizu Miura), HaleXHICTH SKOTO paHillle BBakamach: kiac Deuteromycetes,

nopsnok Huphomycetales.



Konigienocui 3i0paHi B My4KH, MPOCTi, OypyBaTO-OJMBKOBOTO 3a0apBIICHHS.
Koniaii obepHeHO-OynaBomoAiOHI ab0 UMIIHAPWUYHI, Ha KIHISIX 3BYXKEHI, 3
OJIHIE€IO-7IBOMA TMTeperopoakamMu, po3mMipom 50-82 X 6-8 MKM.»

[Tig gac Beretarlii rpud momuproeThest KOoHiAIIMU. OCHOBHE Jkepeno 1H(eKIiT -
ypakeH1 Mic/IsI30MpaibHl PEIITKY 1 HACIHHS, B SIKUX MMaTOreH 30epiraeThes y popmi
rpubOHuIl. HaBecH1 Ha TpUOHUIT YTBOPIOIOTHCS HOB1 KOHIIII.

bina ramias.

[Tepmii o3Haku XBOpoOM 3'SBISIOTHCA y (Da3l IBITIHHSA - MOYaTOK (hOpMYyBaHHS
006iB. Cepen HOPMAIbHO BETETYIOUMX POCIUH TPAIUIAIOTBCS —TPHUTHIYEHI
€K3EMIUISIPH, SIK1 B'SHYTh 1 BIIMUPAIOTh.

bing xopeneBoi mmwMiiku, Ha cTeOJi, a TaKOX Y MICIIIX PO3Taly>KeHb T1JIOK
3'SIBJSIIOTBCS  CBITJIL, CBITIO-Oypi IUIAMH, SIKI Y BOJIOTY IOTOAY 3arHUBAarOTh 1
MOKPUBAIOTHCS OLIMM HAJbOTOM, SKHH SBJII€ COO0OK TPHOHHINIO 30yIHHKA
xBopoOu. [loTiM B OKpeMHUX MICUAX TPUOHMIIS YIIUIBHIOETHCA 1 (POpMYIOThCS
ckiepouii. CrioyaTky BOHU KOBTO-CIp1, Mi3HILIE TEMHIIOTH 1 CTAIOTh YOPHUMU.

Ckiepolnii YyTBOPIOIOThCS HE TIIBKHM Ha IOBEpPXHI crebia, Tiiok, 0001B, a
BCEpeAUHI iX. 3a1eKHO BIJI MicLsl OPMYBaHHS 3MIHIOETHCS 1 (popMa CKIIEPOIIIiB. Y
cTebnax 1 TUIKax BOHU BHJIOBXKEHI, MmHApHUYHI, 5-10 MM 3aBIOBXKH 1 2-3 MM
3aBIIMPIIKK; B 0600aX - TIIOCKI, YePB'IKOMO/10H1, a Ha TTOBEPXHI ypaKEHUX OpTraHiB
- KyJISICT1, OJ1ro11e oA10H1 Ta 1HII01 hopMHu.

YpakeHl 4acTHHH , POCIMHH B CyXy MOTOJYy 3HEOApBIIOIOTHCS, HAOYBalOTh
CIpyBaTo-0110r0 BIATIHKY. B Micusx ypakeHb cTebsa, TUIKM 1 YepeIlKH JUCTKIB
CTalOTh TPYXJIIBUMH, JIETKO HAJJIOMIIIOIOThCS 1 3acuxaroTh. HacinHs B 0o0ax
3aruuBae, 600M 0011a1aI0Th.

30yaankoM xBopobu € rpub Sclerotinia sclerotiorum (Lib.) Korf. et Dumont.

Mopdomoriuni 1 6i00Ti9HI 0COOIMBOCTI Tpuba OMUCaHI TPH PO3TISAAl 017101
THWI KyKypYy/I3H.

OcHoBHE JKepesio H(EKLIi - ypakeHl PelITKH, Ha SKUX 30epiraeTbcsi rpud y

dbopmi CKIEPOITiiB.



IliBgeHHa ckieponiajibHA THWIb.

CuMnToMu XBOpoOU MOSBISIOTHCSA Ha cTeONaxX y AUISAHII KOPEHEBOI IIMHKU, HA
MOJIETJIMX TUIKaX, KOPEHAX. Y MICHAX YpaXXeHHS y BOJIOTY IMOTOJy TKaHWHA
3arHUBAE 1 MOKPUBAETHCS MYXKHUM HIOBKOMOAIOHUM OUTMM HajabOTOM, Ha SKOMY
Mi3HIIIE 3'SIBJISIOTHCS CBOEPITHI HUTKOMOMIOHI TsDK1 Ta ckiepolii. Bonn okpyrimi,
TeMHO-KOpHUYHEBI, giametpoM 0,8-1,7 mM. YacTiire BOHH pO3MIITYIOThCS TPyIIaMH.
YpaxkeH1 pOCIUHU B'SHYTH 1 BIIMUPAIOTh.

30ymaukoM xBopoOu € rpub-noiigar Athelia rolfsii (Curzi) Tu & Kimb.
(amamopda: Sclerotium rolfsii Sacc), sikuii Hanexxuts 10 1mapcTBa Fungi, mramy
Basidiomycota, kmacy Basidiomycetes, mopsinky Ceratobasidiales (pamnimre: kiac
Basidiomycetes, nopsmox Aphyllophorales).

[lin yac Bereramii 30yJHUK MOIIMPIOETHCS TPUOHHUIICIO, a 30EpIraeTbCsi y
BUTJISIIL CKJIEPOIIiB Y TPYHTI MPOTATOM KiJIbKOX POKIB.

CenrTopios, a00 ip:kacTa IISAMHUCTICTD.

XBopoOa MpOSBISETLCA Ha CIM'SAONAX, JIMCTKAX, cTeOsiax, dyepelikax, 6o0ax i
Ha HaciHHil. Ha ciM'smonsx ¢hopMyroThCcsi HACKPI3HI IUISIMU 3 BAJMKOIOIIOHUMU
HarMBaMu 1o nepudepii. CimM's10J11 3arHUBaOTh 1 00MAJaI0Th.

Ha muctkax 3 000X OOKiB 3'SIBISIOTHCS KYTacTi, YEPBOHYBATO-0ypi, OypyBari,
MI3HIIIE MaiKe YOpHI ApiOHI MJISIMU 3 CIPUM LIEHTPOM, JiaMeTpoM A0 1-4 mmM, siKi
4acTo 3JIMBAIOThCS Mixk co00r0. Ha crebnax - OypyBaTo-Cipl IUIIMH 3aBIOBXKKH 110
3-10 mm. [Toxi6H1 musiMu GopMyroThes 1 Ha 600ax. Y MICISIX ypaKeHb TKaHWHA
BKPHMBAETHCS YHOPHUMU KpankaMmH - MIKHIAAMU rpuoa.

VYpaxkeHi JUCTKH KOBTIIOTh 1 OOManamTh, a 000M  3aJUIIAIOTHCA
Hesopo3BUHEHUMHU. (OcoOMMBO BelMKa IIIKOAA BIJ XBOpoOM OyBae mpu 1l
IHTEHCUBHOMY PO3BHUTKY, 32 3-5 TH>KHIB A0 30MpaHHs BPOXKAIo.

30yIHUKOM XBOpoOM € wmitocmopoBuii rpub Septoria glycines Hemmi,
HAJIeXKHICTh SKOTO paHillle BBaXalach: Kkiac Deuteromycetes, mopsaok

Sphaeropsidales.



[likHimM BTUCHYTI B Yypa)kK€Hy TKaHHHY, OKpyrii, aiamerpoM 44-100 mkwm.
[Tiknocnopu 0e30apBHi, 371€rKa 3ITHYTl, OAHO-YOTUPUKIITUHHI, po3Mipom 30-55 x
1,4-2 MxM.

[Tin wac Bereramii rpu® NOMMPIOEThCA MiKHOCTOpaMu. OCHOBHE [KEpeso
1H(DeKIIT - ypakeH1 PEIITKH, B IKUX 30€pIiraroThCs MIKHIAM, 1 ypaXkeHe HACIHHS, B
SKOMY 3HaXOAUTHCS TPUOHUIIS.

Kyracra nissMucricTs, 200 6aKkTepiaJbHUI OMiK.

30BHIIIHI O3HAKK XBOPOOMW MPOSIBISIOTHCS HA JIMCTKAX Y BUIIIANL JAPIOHUX,
Maike YOPHUX KyTacTUX IUJISIM 3 KOBTOIO OOJISIMIBKOIO; HA YEPEIIKaX JUCTKIB - Y
BUTJISIII YOPHUX CMYT; Ha 000ax - y BUIJISIII OKPYTJIMX BAABICHUX ILJISIM.

Ha mnacioHl IUIIMM HEBEIHWKI, BJaBJCHI, 3 TEMHOIO oOJsaMiBKOro. Ha Bcix
YPaXKEHHUX OpPraHax POCIUH Yy MICISX IJISIM YTBOPIOETHCS O11yBaTO-CIpUM €KCyaat
OakTepiil. YpaxeHe HacClHHS OCIM3HIOETHCS, MPU MPOPOCTaHHI A€ MPOPOCTKH 3
OypuUMHU TUISIMAMU Ha CIM'S0JIAX, SIK1 Mi3HIIIE TUHYTh.

30ynHukoM xBopoOm € Oakrtepiss Pseudomonas savastanoi pv. glycinea
(Coerper) Gardan et al. (cun. P. syringaepv. glycinea (Coer-pcr) Young et al.; P.
glycineum Coerper.)

[le pyxomi rpamHeraTuBH1 noxiMopdHi manuyku, po3mipom 2,3-1,2 x 0,5-0,4
MKM, 13 3a0KpYTJICHUMH KIHISIMHU 1 3 KUTbKOMAa TOJIIPHUMU JKTYTUKAMHU, MAarOTh
Karcyiu, pakylbTaTUBHUN aHAEpOoO.

OcHoBHEe kepeno 1H(eKIli - HemeperHwsIl ypakeHl pemTKA 1 HACIHHA, B
000JIOHIII SIKOTO 30epiraroThCsi OaKkTepii.

IycryabHuii 0akTepios, a00 ip:kacTo-0ypa MIAMHUCTICTb.

XBopo0Oa TPOSBISIETbCSI Ha BCIX OpraHax pPOCJIWH, ajie 4YacTilie Ypa)kKyrThCs
aucTKu. Ha HHX YTBOPIOIOTBCS YEpPBOHO- a00 3€leHYBAaTO-KOPUYHEBI IUISMH.
VYpakeHa TKaHWHA 37yBAa€TbCsA 1 Mae BUMIAA MycTyn (myxmnuH). Ili3Hime mismu
Ha0yBalOTh CipyBaTO-OpyMHOTO 3a0apBIIEHHS, YpaKeHA TKAaHWHA B CyXy IMOTOIY
PO3TPICKYETHCS, BUMAJAE 1 B JIMCTKAX YTBOPIOIOTHCS JIIPKH.

Ha crebnax 3'aBifiOTbCS MO3J0BXKHI KOPUYHIOBATI CMYTH, ypa)XeHa TKaHWHA

pYHHYy€ETbCs, cTEOIa HANTIAMYIOThCS.



Ha 606ax muisiMu OKpyTJii, TEMHO-0Ypi.

30ynHUKOM XBOopoOH € Oaktepis Xantomonas axonopodis pv. glycines (Nokano)
Vauterin et al. (cun. X. campestris pv. phaseoli Voung et al; X. phaseoli var.
sonjense (Hedges) Starr et Burkh)

Ile pyxomi rpaMHeraTuBH1 MaJMuku, po3mipoM 1,4-2,3 x 0,5-0,9 mxm, 3 oTHUM-
JIBOMA TIOJIIPHUMU JDKTYTUKAMHM, CIIOp HE YTBOPIOIOTh, a€pOo0Hu.

OcHoBHE JKepeno 1HQEKIli - McasI30upaabHi ypaxeHl HENeperHwii PeITKy i
HACIHHSL.

bakrepiajibHe B'siHEHHS.

30BHIIIHI 0O3HAKH XBOPOOU MPOSBISAIOTHCS y BUIJISIIL 3MOPILYBAHHS Ta B'SHEHHS
JUCTKIB. YacTo Ha HUX 3'SBISIOTHCS IUIIMU 1 CMYTH, Ha TIONIEPEYHOMY PO3pi3l SIKUX
NOMITHE TOTEMHIHHS CYAMH. YpaXX€Hl POCIMHU HEIOPO3BUHYTI, HAOyBalOTh
KapJINKOBOTO BUTJIAY.

30yaaukoM XxBopoOu € Oaktepis Ralstonia solanacearum (Smith) Yabunchi et
al. (cun. Pseudomonas solanacearum Smith)

Lle pyxomi rpaMHeraTuBH1 maJmuku, po3mipom 1,5-1,1 x 0,6-0,4 MxM, 3 OJTHUM-
TpbOMa MOJSIPHUMU JKTYTUKAMU, CIIOP HE YTBOPIOIOTH, a€p00.

Jlxepeno iH(EKIIii - HeTeperHuii YpaskeHi PErITKY 1 HaClHHS.

3MopuIKyBaTa Mo3aika.

CumnToMu XBOpoOM Ha JMCTKAX: MOCBITIIHHS HUJIOK JIUCTKIB 1 TIOSIBA B3/I0BXK
HUX TEMHO-3eJIeHHX 3ayTTiB. [li3Hile Kpai JTUCTKOBUX TIACTHHOK 3aKPYUYIOTHCS
BHHU3, a IXHI BEPXIBKH - Bropy. JINCTKH 3MOPIIYIOTHCS, CTAIOTh KPUXKUMHU, LIKIpS-
CTUMU. YPpaXK€H1 POCIUHU BIJCTAIOTh B POCT1 il PO3BUTKY.

bobu ypaxenux pocivH 4yacto naehopMoBaHi, CepronoiOHi, MalOTh MICTPSBE
3a0apBJIEHHS, HACIHHS B HUX Kpamyacre.

30yaaukoM xBopobu € Bipyc Bean wrinkle mosaic virus (BWMYV), cun. Bean
mosaic virus (BMV). Hanexurs no pomunu Potyviride, poxy Potyvirus. Horo
Bip1IOHM HUTKOMOA10H1, JOBXUHOIO 710 750 HM. Ypaxye TIJIbKHU COIO.

[lepenaerbcest iHOKYIIAIIERO, OaraThMa BUIAMU TTOTIENHIIH 1 3 HACIHHSM.



OcHoBHUM KepenoM 1HGEKIT € 3apaxeHe HaciHHA. Ywum  OiibIie
HNIrMEHTOBAHOTO HACIHHS B MOCIBHOMY MaTepialii CcOi, TMM OuIblle OTPUMAEMO
1H(IKOBaHUX POCIIHH.

7KosTa mo3aika col.

XapakTepHl CUMITOMH XBOpPOOM Ha JHMCTKaX - 1€ CYUUIBHO SICKPaBO-KOBTI
IWISIMU. XBOPOOa TaKOX MPOSIBISETHCS Y BUTIISLIL )KOBTO-3€JI€HOT Kpam4acTocTi abo
KOBTYBAaTUX CMYT, SIKI MEXYIOTh 3 kmikamu. Jlepopmariii miacTHHOK ypameHHX
JUCTKIB TP IIbOMY HE€ crocTepiraeTbcs. Ili3HiIIE JHUCTKHA >KOBTIIOTh, CTAOTh
JTAMKHMH, KPEXKUMHU, 3aCUXAIOTh 1 BIIMHPAIOTh.

30yIHUKOM XBOpOOW € Bipyc *KOBTOI Mo3aiku kBacoji - Bean yellow mosaic
virus (BYMV), sxwuit Hanexuts 10 poaunu Potyviride, poxy Potyvirus.

Bipionu Bipycy HUTKOMNO10H1, JOBXHHOIO 10 750 HM. Bipyc ypaxye Bci 6000B1
KyJbTYpPH.

VY mnepion Bererauii pociavH BipyC NEPENAETHCS PI3HUMU BUAAMH IOMEUIb.
HaciHHsM iH(eKIis He nepelaeThCs.

Micuem pesepaaiiii Bipycy € 6aratopiudi 6000B1 TpaBH.

KoHTpoJibHI 3an1uTAaHHA

1.5lxi  miarHOCTHYHI ~ O3HAaKM  MPOsBICHHSA  (Py3apio3dy,  acKOXITO3Y,
MEPOHOCTIOPO3Y Ha coi? B ski a3y po3BUTKY POCIMH BOHU MPOSIBISAIOTHCS? SKi
LUKJIA PO3BUTKY 30yAHUKIB IIMX 3aXBOPIOBAHb?

2.3a SKMMU O3HAaKaMH MOJKHA BIJIPI3HUTH OUTy THWUJIb BIJ IIBISHHOI
CKJIEpOLIAJIbHOT THUJII Ha coi? Ha3BiTh OCHOBHI JKepesia pe3epBalli 1H(PeKIi.

3.5Iki 30BHINIHI O3HAKM TMPOSBIEHHS HAa COI CENMTOPio3y, ipki, OOPOIIHUCTOI
pocu? Ha3BiTh 30y JHUKIB IIMX 3aXBOPIOBaHb Ta OMUIIITh ITUKIIU iX PO3BUTKY.

4.0OxapakTepu3yiTe AIarHOCTUYHI O3HAKW TMPOSBJICHHS HAa COi KyTacToi
OakTepiaiabHOI MIIMUCTOCTI, MYCTYJIBHOTO OaKTepio3y, OaKTepiaIbHOTO B'SHEHHS.
Ha3BiTh 0CHOBHI J3Kepesna 30epiranHs 1HOEeKIi.

5. SIki giarHOCTUYHI O3HAKHU MPOSBJICHHS Ha COi BIpyCHUX XBOpoO? ki ciocobu

nepeaadi 1 MOMMpPEHHs BipycHOT 1H(EKIi1?



3. XBopoOu kBaco.i

KBacons - minHa mpopoBosnbua KyiabTypa. Hacinus 1 3emeni 00o6u kBacomi
BUKOPUCTOBYIOTb B iKy. BoHu Oarari Oi1KOM, BYTJIeBOJIaMH, MiHEpaJIbHUMHU
pedoBuHaMU 1 BiTamiHaMu. CTpaBH 13 HAaCIHHS MalOTh BHCOKI IMOXHUBHI 1 CMaKOBI
SKOCTI.

[{iii KyabTypl 3HAYHOI IIKOAM 3aBAAlOTh XBOPOOH, SKI 3HUXKYIOTH
OPOAYKTUBHICTh POCIHMH 1 SKICTb OTPUMAaHOI MPOAYKIi. BOoHM 3yMOBIIOIOTH
BUMAJaHHS CXO/IIB, MOTIPIIYIOTh TOBApHI M MOCIBHI SKOCTI HACiHHS, 3MCHIIYIOTh
HaJ3eMHY Macy pociuH. Tak, HemoOip yposkaro HACiHHS KBacoji B pe3yibTaTi
YpaKEHHSI POCIWH OOpOmHUCTOI0 pocoro mocsrae 10-15%, anrpakHozom - 20-
40%, Oaxtepiozamu ~ 20-50%. SkicTh BUPOIIEHOT NPOIYKIi I[MOBUHHA
BinmoBimati ynHHUM ctamaptam JICTY 4138-2002; BCTY EN 12393-1:2003;
DCTY EN 12393-2:2003.

Bbopoumnucra poca.

30BHIIIHI 03HAKA XBOPOOU Ha KBACOJI1 TaKi cami, sIK 1 Ha TOpPoOci, coi. 30y THUKOM
xBopoou € rpud Erysiphe tri-folii Grev (cun. E. communis Grev. / phaseoli Jacz),
SKUH HaJIeXKWTh JIO IapctBa Fungi, mramy Ascomycota, mopsaky Erysiphales
(panime: kimac Ascomycetes, mopsimok Erysiphales). I'pu6 ypaxye Bci 3epHOO000BI
KylIbTypu. Mopdonoriyai 1 610JI0T14HI OCOOJMBOCTI MAaTOT€HA OIMHUCAHO TIpU
PO3IJIsiAl OOPOITHUCTOT POCH TOPOXY.

OcHoBHe mxepeno IHPEeKIi - ypaxeHl PelITKH, Ha SKuX rpud 30epiraetecs y
dbopmi KecToTeNliB.

AHTpaKHO3.

Pocnuan ypaxyroThCsi pOTAroM BereTarlii. XBopoOa MpOSBISIETbCS Ha BCIX
opraHax. Ha ciM'amonsx misiMu ApiOHI, 4epBOHYBaTO-Oypl, B LIEHTPI CBITJIIII,
OKpYTJIi, a Ha TMIACIM'SIONPHOMY KOJIiHI BHJIOBXKEHI y BUTJIAMI IITPUXIB, SIKI
MI3HINIE 3UBAIOTHCS, YTBOPIOIOUM BHpa3ku. Ha mucTkax AOpociIux poOCIuH
BUHUKAIOTh KyTacTi, Oypi abo TeMHO-Oypi misiMu. TkaHHMHA, ypakeHa B CyXy

MIOT0Jly, BUIIAJIa€, BHACIIOK YOTO YTBOPIOIOTHCS JIIPKU.



Ha crebmax 1 uepemkax 3'SBISIOTHCS TEMHI, TIHOOKI CMyru a00 BUpa3KH 3
4yepBOHYyBaTOl0 0O0sMiBKO0. Ha 600ax muisiMmu OypyBaTto-4epBOHi, SMYAcCTi,
BJIABJICHI, YaCcTO 3JIMBAIOTHCSA. Y BOJIOTY TOTOAY B MICISIX BHPA30K 3'SBIISIOTHCS
pPOKEBI TOAYIIECYKH - KOHITIadbHE CIIOPOHOIICHHS 30yaHuKa XBopoOw. B
ypakeHux 000ax HACiHHS 3MOPIIKYBaTe, MOKpUTE OypyBaTO-TEMHUMHU ILISIMAMHU
a00 MOBHICTIO TEMHO-OYPHUMH.

30ynaukoM xBopoom € rpub Clomerella lindemuthiana Shear (amamopda:
Colletotrichum lindemuthianum (Sacc. et Magn.) Br. et Cav.), skuii HaJICKHUTDH 10
nmapctBa Fungi, mramy Ascomycota, mopsiaky Phyllachorales (panimre: xmac
Ascomycetes, mopsaok Pleospo-rales). Hanexnicte anamopdu rpuda panirie
BBaXkasach: kiac Deuteromucetes, nopsgox Melanconiales.

KonigianeHe crnopoHomeHHss (opMmyeTbes y BHIIISA1 Jioka. Crnopoiioxa
CIIOYaTKy TEMHO-Oypi, MOTIM Cipi 4u OpYyIHO-CIpi, pO3MIIIEHI KOHIIEHTPUIYHUMU
kojamu. llleTnnku npsimi abo 35erka 31rHyTi, 3 OAHIEIO-YOTUPMA MEPETOPOIKAMU,
40-110 x 4-6 mxM, po3kuAaHi Mo Joxy abo mo Horo mepudepii. Konimienocri
0e30apBH1 200 B HIDKHIM YacTHHI cj1abo0 3abapBlieHl, HWIHAPUYHI, po3MipoM 20-
55 x 3,5-5,0 mxm. KoHiii npogoBryBaTO-IIUIIHAPUYHI, 13 3aKPYTJICHUMHU KIHIISIMH,
3J7IerKa IMIMUIBKOMOAI0H1 a00 KOHYCOMNO10H1, MpsiMi 4M 3irHyTi, po3Mipom 10,5-23
x3,5-6,5 MKM.

[Tommproerbest rpud KoHiAisiMU. OCHOBHE JIKEPENo 1HQEKIIT - ypakeH1 PeITKI
1 HacCiHHS, B KUX 30epiracThCs maToreH y ¢hbopmi rpuOHMIII.

Ipxa.

[lepmri 03HaKM XBOPOOU BUSIBIISIIOTHCS 3 BEPXHBOTO OOKY JIMCTKOBOI MJIACTUHKU
y BUTIIANI OypyBaTUX Kpamok, siKl SIBJISIIOTH COOOIO CIEPMOTOHIT 3 criepmariisiMu
rpuba. Yepe3 Kigbka JHIB y MICISX YpPaXeHb 3 HIXKHBOTO OOKY JIMCTKOBOI
IJJACTUHKY 3'SIBJITFOTHCS CBITJI0-)KOBTI €I1ii 3 €IioCTIopaMH IaTOTeHa.

[Ti3Hime o3HaKKW XBOPOOW MPOSBISIOTHCS Ha JIMCTKaX, credmax 1 0obax y
BUMIISIAL OypHX MOPOMIMCTHX IMYCTYJ - YpeAiHii, a MmiJl KiHelb BereTaiii TeMHO-

Oypux Temnii.



30ymHUKOM XBOpOOM € OJHOMOMHHMM ip>kactuii Tpud Uromyces appendiculattts
(Pers.:Pers) Unger (cun. Uromyces phaseoli Wint), sikuii HajaeXHuTh 0 IITaMmy
Basidiomycota kmacy Teliomycetes, mopsaky Uredinales (pamime: kiac
Basidiomycetes, mopsimokx Uredinales).

Emiocriopu emincomnosioni, 6e30apBHi, po3Mmipom 20-27 x 16-21 Mkwm.
VYpeniniocnopu okpyTiii ad0 siIeno/110Hi, CBITI0-0ypi, 3 MIMITYBaTOK 000J0HKOIO,
po3mipom 20-28 x 16-24 Mxm.

Temiocopr JUMOHOMNOAIOHT a0 emncomnoiOHi, TMOKPUTI TEMHO-0ypOIO
TJIaJICHBbKOI0 000JIOHKOI0, Ha BEPXIiBIll MalOTh COCKOIOAI0HUI 6e30apBHMIA BUPICT,
po3mipom 24-35 x 18-27 wmkwm. [lepBuHHE 3apaxxeHHS POCIWH BUKIMKAIOTH
O0asumiocniopu. BTopuHHe 3apakeHHS PpOCIHMH BiIOYBA€ThCS 3a PaXyHOK
ypeaiHIOCIIoP.

OcHoBHEe Kepeno 1HGEKIIT - ypaxeHl pemTKd, Ha SKuX 30epiraroTbCes
Teniocniopu rpuba. HaBecHi BOHM TPOPOCTAIOTH 1 YTBOPIOIOTH Oasumii 3

0asuaiocnopamu, BiJ IKUX BIIOYBAETHCS 3apa)KEHHS POCIMH HABECHI.

bisa rane.

O3Haku TPOSBIICHHS XBOPOOW Ha KBAcOJdl Takl cami, sIK 1 Ha coi. 30yJHUKOM
xBopo6bu € rtpu6 Sclerotinia sclerotiorum (Lib.) Korf. et Dumont. Moro
MOP@OJIOTiyHI 1 O10JIOT1YHI OCOOJMBOCTI OMHUCAHI MpPU PO3MJISIAl OLI0i THMII
KYKYpY/I3H.

Cipa rHWIb.

CuMnToMHU MPOSIBIEHHS XBOPOOU Ha KBACOJI1 TaKl caMi, K 1 Ha ropoci. 30y AHUK
xBopoou € rpud Botryotiana fuckeliana (de Bary) Whetzel (anamopda: Botrytis
cinerea (Fr.) Pers), MopdoJioriuni # 01070Ti4HI 0OCOOJUBOCTI SIKOTO OMKCAHI MPH
PO3IIISAIl CIPOT THUJI TPEUYKHU, TOPOXY.

BaxkrepiajbHi xBopoou.

Ha kBacom cepen BeNUKOi KUIBKOCTI OakTepiadbHUX XBOpPOO HaWOLIbII

MOLIMPEHUMH 1 IIKOJJOYMHHUMHU € Oypa 1 KyTacTa MISIMUCTOCTI.



bypa 6axmepianvna naamucmicms, ab6o d6akmepianvHuil onik. 3aXBOPIOBaHHS
IPOSIBIISIETHCSL MPOTSTOM BETeTallll POCIMH. YPaKyIOThCS BCl HAJI3€MHI OpTaHU.
HaiiGinpmr xapakTepHi O3HaKM XBOpoOM Ha JnucTkax. CrodaTtky Ha JUCTKax
3'SBJIIOTHCS] CBITJIO-)KOBTI, XJOPOTHUYHI, OKPYTJl ApiOHI MIAMU. 3rOJOM IUIIMHU
pPO3pPOCTAIOThCSA, YTBOPIOIOUM KPYIIHI 3a PO3MIpaMH, OKPYIJI, JTOBracti aodo
HEeMpaBWIbHOT (OPMU MACISIHHUCTI IUIAMH, $Ki HaOyBalOTh Oyporo 4m Oypo-
KOPUYHEBOTO 3a0apBIEHHS 3 >KOBTOIO OOJSMIBKOIO. YpaKeH1 IIISHKH JIHCTKA
MOKYTbh 3MOPIIYBATHCS, IHKOJIM Ha HUX YTBOPIOIOThCS Aipku. [locTynoBo nucTok
YKOBTI€, BIIMUPAE 1 OMAAE.

Ha crebnax nosBisitoTECA YEPBOHYBATI 3 KOPUYHEBUM a00 1p>KACTHM BIJITIHKOM
MPOJIOBIYBATI IJIAMHA a00 CMYTH.

Ha 0o00ax musiMu JpiOHI, pO3IUIMBYACTI, MOTIM TKaHWHA Ha0yBa€e MOKpPOIO
BUTJISIAY, TUISIMUA 30UIBIIYIOTBCS 1 CTalOTh TEMHO-MACISSHUCTUMH a00 1p»KacTo-
KopuuHeBUMU. Ha HaciHHI yTBOPIOIOTBCS JKOBTYBaTi, OypyBaTi, IpXkacTo-
KOPUYHEBl IUISIMU PI3HOT BEIMYMHH 1 (OPMHU, SIKI OCIU3HIOIOTHCA Y BOJIOTIH
KaMmepi. SIKIIO HACIHHS YPaXKYEThCS 1€ 3€JICHUM, TO BOHO 3aJIMIIAETHCS
HEJIOPO3BUHYTUM, 3MOPIIKYBATUM 1 IIyTIUM. YacTo 1H(DEKIisl B HACIHHS TPOHUKAE
nu(dy3HO Yepe3 CYJUHHY CUCTEMY 1 HACIHHEBHUM pPyOUUK.

30ynHuKoM XBopobu € Oaktepis Xanthomonas axonopodis pv. phaseoli (Smith)
Vauterin et al. (cun. X campestris pv. phaseoli Vound et al.). Ile pyxomi
rpamMHeraTuBHI najgudku, posmipom 0,3-0,6 x 0,5-3,0 MkM, 13 3a0KpyIJICHUMHU
KIHIIIMH, PYXJIMBI, 3 OJHUM TOJISIPHAM JDKTYTHKOM, PO3TAIIOBYETHCS TTOOTUHOKO
a00 JaHII0KKAMHU, CTIOP HE YTBOPIOIOTh, a€pOOHU.

bakTepii NOMMUPIOIOTBCS MEXaHIYHUM NUISIXOM. 3apaK€HHS pOCIHH, B
OCHOBHOMY, B1I0YBA€ThCS Yepe3 MPOJIUXHU POCIUH. bakTepii J1erko npoHUKaTh B
TKaHWHU 32 HASBHOCTI MEXaHIYHUX TOITKOIKCHb.

Y TkaHWMHAX pOCIMH OakTepli JIErKO TMOMMPIOIOTHCS B MDKKIITHHHHKAX
MapeHxiM, Mo CyJAMHHINA CUCTEM1, BUKJIUKAIOYU JECTPYKTHUBHI MIPOIIECH, Mallepalliio

KJIITUH 1 3aKyNOpKy cyAuH. OCTaHHS 1 MPU3BOAUTH JIO BIIMUPAHHS BC1€1 POCITMHH.



OcHoBHE mKepeno 1H(EKIli - HeMeperHwIl ypakeHl pemTKH 1 HaciHHS, B
00O0JIOHIII SIKOTO OaKTepii MOXKYTh 30epiraTtu )KUTTE3JATHICTh 10 4-5 POKIB.

Kymacma 6axmepianvna naamucmicms. 30BHIIIHI O03HAKM  XBOpOOU
BUSIBIISIIOTHCS HA BCIX HAJI36MHUX OpPTaHax POCIHUH.

Ha nuctkax kBacosi yTBOPIOIOTHCS APiOHI KyTacTi MacISHUCTI TEMHI IUISMH.
[HOMT1 XBOpOOA MPOSBIAETHCSA Y BUTIISAII 30HATBHOT XJIOPOTUYHOI TIIIMUCTOCTI.

Ha crtebnax 1 600ax 3'sSBISIIOTBCS TEMHI, MOKpI, BIaBJieHI CMyTd a00 BUPA3KU.
VYpaxxeHe HaCiHHA 3MOPIIKYBaTe, ’KOBTO-O0ype 3 OJUCKYUYUM BiTIHKOM.

30ynHuKOM XBOopoOM € Oakrtepis Pseudomonas savastanoi pv. phaseolicola
(Burh) Gardan et al. {cun. P. syringae pv. phaseolicola (Burh) Voung et al.).

Ile pyxomi rpamHeraTuBHI mMaauuku, po3mipom 0,5-1,2 x 1,5-3,0 Mkm, i3
3a0KpYTJIEHUMH KIHISMH, PO3TAallOBYIOTHCS MOOJMHOKO, apamMu abo y BUIIISAIL
JIOBTUX JIAHITIOXKKIB 1 HUTOK, KaIcyJI 1 CIIOp HE YTBOPIOIOTh.

OcHoBHE Kepeno 1HGEKIl - HemeperHusi ypakeHl pemTKd 1 HaciHHs. B
ypa)keHOMY HAciHH1 OakTepii 30epiraroTecs A0 4-5 poKiB.

3Buuaiina, a0o 3ej1eHa, MO3aiKa.

CuMnToMu XBOpOOM BapilOOTh 3aJE€XKHO Bl COPTY, Yacy 3apaXxeHHs 1
IPYHTOBO-KJIIMATUYHUX YMOB. XBOP0OOa MPOSIBISETHCS Y BUTIISAL XJIOPO3Y JIUCTKIB
a00 HEpIBHOMIPHOTO MO3ai4HOrO 3a0apBiieHHs JHCTKIB. Ha cBiTiiomy ¢oH1
JIMCTKOBOI IUIACTUHKH 017151 )KUJIOK YaCTO BUHMKAIOTh 3€JieH1 3ayTTs. Kpai 1ucTkiB
3aKPYUYYIOTHCS JJOHU3Y, YPAKEHI JIUCTKU CKPYIYIOTHCS 1 TOHUKAIOTh, IXHI YEPEIIKH
BKOPOYEHI.

VYpaxeHna pociauHa BiACTaE y pocTi ¥ po3BUTKY. [li3HilIe BUSBISETHCS
3arajbHUM XJIOPO3 POCIIMH, HA JIMCTKAX 3'SIBIISIOTHCS MyXUPYACTI 3AYTTH.

30yaHUK XBOpoOH - Bipyc Bean common mosaic virus (BCMV), sikuii HaleXuTh
no poaunu Potyviride, poxy Potyvirus. BipycHi 4acTku MarOTh HHUTKOMOMIOHY
dbopmy, posmipom I x 750 aMm.

[lepenocurkom iH(eEKIIT € pi3HI BUAM Tomnenuib. Bipyc Moxke mepenaBatucs

1HOKYJIsIIiEr0 cokoM. OCHOBHE JKepeno 1HDEKITT -3apakeHe HACIHHS.



7KoBTa Mo3aika.

XBopoOa MPOSIBISIETHCA Y BUTIISAI 3aralIbHOTO MPUTHIYEHHSI POCTY W PO3BUTKY
pociuH. Ha nucTkax 3'dBisiETbCSl TUIIOBA MO3AiYHICTh Y BUIJISIAI YEpryBaHHS
XJIODOTHYHHUX CBITJIO-KOBTHX IUIIM Ha 370POBIM IUIACTHHIN JIMCTKA. YpaKeHi
JIUCTKH T13HIIIE MOHUKAIOTh a00 CKPYYYIOThCS JOHHU3Y Y MICISX IPUKPIIIICHHS 10
yepelka. YpaxkeHl pOCIMHM TYprop He BTpaudaloTh. [lOBepxHS JHCTKIB CTae
XBUJISICTOIO, BKPHUBA€THCA CBITJIO-)KOBTUMHU IIsiMaMu. MoJoi JUCTKH, IO
BIJIPOCTAIOTh, CTAIOTh JTAMKUMH, KPUXKUMH.

MixBy3nss Ha cre0nax yKOpPOUYEHI, POCIWHU Ha0yBalOTh KOJIOCOIMOIiOHOT
dbopMu, CTalOTh KYIIMCTUMH, Ha JHCTKaX 3'SBISETHCS KPAM4acTiCTh, BOHH TaKOX
MOCTYIIOBO >KOBTIIOTH 1 BIIMUPAIOTh.

30ynaukoM xBopoOou € Bipyc Bean yellow mosaic virus (BYMV), skuii
HAJIOKUTh 10 poauHu Potyviride, poxy Potyvirus. BipycHi yacTku MarOTh
HUTKOMOAI0HY (hopMy, JOBXKHUHOIO 110 750 HM.

Bipyc nepenmaeTbcsi pi3HUMH BUJAMHU TOINENULb Ta I1HOKYJSLIEIO COKOM. Y
HACIHHI BIpyC HE 30€epiraeThes.

OcHoBHe xepeno iHpeKuli - ypaxkeHi 0araTopiyHi 6000B1 TpaBH, y COKY SIKHX
30epiraeTbes Bipyc.

KoHTpoJbHi 3an1MTaHHA

1. SIxi niarHOCTUYHI O3HAKHU MPOSBJICHHSA aHTPAKHO3y Ha KBacosi? Skuil 1uki
PO3BUTKY 30yHIKA XBOPOOH?

2. 3a SKUMH O3HAKaMW MOXKHA BIAPI3HUTH OUTy THWIb BiJl Cipoi THWJII Ha
kBacoi? Ha3BiTh OCHOBHI JKepenia pe3epnallii iHpeKIii.

3. SIki 30BHIIIHI O3HAKU MPOSIBIEHHS HAa KBacoji OoporrHucToi pocu? HassiTh
30yTHHKA 3aXBOPIOBAHHS Ta OMUIIITH ITUKIN HOTO PO3BUTKY.

4.0OxapakTepu3yiTe JIarHOCTUYHI  O3HaKW  TIPOSIBJICHHS Ha  KBAcoOJi
OakTepianbHUX XBOp0O. Ha3BiTh OCHOBHI /pkepena 30epiranHs iHPeKIIii.

S5.5Iki NIarHOCTHYHI O3HAKW TPOSIBJICHHS Ha KBacojl BipycHUX XBopoO? ki

criocoOu mepeayi 1 MicIis pe3epByBaHHS BIpyCHOT 1HGEKIII1?



