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[1apc Mma3myHu:

1. Ungouns 3oHanapugarn MMKpoopraHmamnap Ba ynapHUHr
YCUMIUKIiapra TabCcupu.

2. MukpoopraHusmsap Ba YyCUMITUKITAPHUHT CUMBUOTUK
MyHOcabaTnapu.

- MMKOpU3a Ba YHUHT Typriapu Ba axaMnsaTu
- TyraHak 6akTepusanap Ba ynapHUHI Typrapu;
- TyraHak 6akTepuanap knaccudukauusicu Ba reHeTukacu

3. ANUPUT MUKPOOPraHn3mMsiap Ba XxOoCUNgopPnMKHK caknalu
Macananapu.

4. Ycumnuknap Ba TynpoK MUKpOOPraHU3MIapUHUHT Y3apo
MyHOcabaTu

5. [laToreH mnkpoopraHnamnap Ba ynapHUHr ycumnunknapra tabcmpu

6. TokcureH 3amOypyFrapuHUHT YCUMIMKNapAaa pPUBOXKITaHULLN,



MuKkpoopraHU3MnapHUHE yCUMNMUKNap
bunaH 6ynaguraH MyHocabaTUHUHT
Kynmaarm Xxmnnapwu:.

* TUPWUK YCUMIIUK TYKMMAcCK BunaH o3nknaHyByYn -
onoTtpodnap;

*  UnNamM3n Ba baprm épgamuga axpartraH mogganap
bunaH doonganaHyB4yn - eKKpucatpodnap;

* YCUMIUK YUK KONAWKNapuHM nap4yanoByy canpoduT
kabunap Knpagw.



Yevmnuknap 6unaH y3apo myHocabaTtaa
6ynaguraH MUKPOOPraHn3Mmap rypyxnapu:

* 1) CumbuoTuk;

« 2)narToreH;

e 3) yeumnuk punsocdoepacu Ba pusonsaHga siloBYK
MUKPOOPraHnammnap;

* 4)anudcur



YCUMIUK UNAN3K Ba YHUHT aTpoduaarm MyxuT:

Copyright @ The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
Pebble ROCK  water Gas Concentration

Os IGO0

Decreases
Increases

Je% g = Bacteria

__~<_= Filamentous fungi

Z?@ = Protozoans

f/= Nematode



ingn3 3oHanapugarn MmKpoopraHmamnap
Ba YNapHWHI YCUMIUKNapra TabCUpu.

 Pusocdepa Ba pusonnaH MukpoopraHmsmnap. 1904-
ninga [wvnbHep TOMOHMOAH OWpUHYM MapTa wWnaus
aTpodumaa dwlanguraH - pusocdepa
MWUKPOOpraHn3MnapHu aHuknaraH Ba ynapHu punsocdepa
MUKpoopraHmamnapun ned aranagn. by xoupa
MUKpOopraHnamnap xyga kyn oynagu. ngusHuHr tosa
KNWCMW pu3onnaHga MUKpoopraHmamnap Kampok bynagw.
by MuKpoopraHusmnapHuHr xap 6upm y3ura Xxoc
dM3MONorMK akTMBNKMKKA ara OyrnraH BUTaMmmHnap ycul
rOPMOHNApN BUTaAMUHMIAP aMWUHOKUCNOTanap axparca
yCUMMNUKNap Xam Xyaau wyHgau mopgdanap axpartaau
Ba y3apo Tabcupnaiuagn.



MukpoopraHmamnap Ba yCUMIMUKIAPHUHT
CUMOMOTUK MyHOCabaTnapu.

Mukopusa (rpek atamacugaH oOnuHraH oynmb, «Mukec» — 3amMOypyFr, «pusa» —

unaus), 3amMOypyfnap Ba YCUMNUKNAP WAAUSUMHUHT CcMMOMO3 xonaTtaa Xaér
keunpulumaaH kenmb ymkaguraH myHocabat xucobnaHaaw.

3ambypyf unnapu _(CpubHuua) — 3amMOypyFnapHUHr BeretatMB TaHacu 6ynuo,

NNCUMOH BUp XyXampanu Ba Kyn Xyxampanu dambypyrnap vnnapu éku rudanapwu
xmcobnaHagw.




Munkopunsa Tmnnapu:
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1 - aMaH 3KTOoTpo MmMKopmsacu (3amMOypyFHUHI acocuir rmdpacu UNOU3HUHE TalKM TOMOHUHN
ypab onagn), 2, 3 — yT YCUMIUTMHUHI 3HOOTPOM Mukopusacu (byHoawn xonataa 3amoypyr
MULENTMNCN UNAN3 XY>KaNpaCUHUHI nyura ycud Kupagum Ba Wy xonga Kynasam xamga nngms
TalwkapucugaH moaganapHu 3ambypyr rmudpacu opkanu nnausra KUpUWNHKW OCoHNaLlTupaan).



MuKopusaHUHr 3aMBbypyF Ba YCUMITUK XaeTuaaru
axaMmunaTu

Mukopusaga  3aMOypyF  UNausgaH  OpraHuk / o1
MoAaanapHu onaau. [ DS

Mwukopu3sa 3ambypyrnapu NNON3HUHT

UMMYHUTETUHN  MyCTaxkamnamanm Ba YrnapHWUHT

TYpPNX Kacannuknapra kapwm KypalwyBYaHIIUIMHN, B
CYyB CYPUNULLIVHW, docdop Ba o3yka W,
MoaAdanapHUHI TynpokaaH CYPUINLLMHN G
Kydautupagm. - '
3ambypyfnap épdamuga yCUMnuUKnap  Tynpok a
pecypcnapuHu TYINUK y3nawTumpagu. TN
3ambypyFnapcus ycumnuvknap ep YCTKU{

OopraHfiapuHu Ky4anTmpuiu ypHura UNan3}
CUCTEMACUHN KEeHramTupuwira xapakat Kunagu.: \Q
Mukopr3a Tynpok cudatvHi axwunaiou, Wy i
OunaH Grpra UNAW3HWHT CYpULL 03acKHM OUp Hevay e
BGapaBap Ky4danTupagm. Ky



YT YyeuMnuknap Mukopusacu

« 3500 paH opTUK ypraHusraH yT
ycumnuknapHuHr - 80%  gaH

opTurnga MUKOpU3a
MaBXyonuru aHUKMaHraH.
Opxugesinap MUKOpU3acus
yMyMaH yca onmangu.
YnapHuHr ypyfFnapu

3amMbypyrnap OunaH Mukopusa
Xxocun kunmacgaH aeBan ycub
YMKManawW.

 bup Katop  YCUMIIUKMAPHWU,
3MaH, apya Kabwu
YCUMIUKITUKITapHU akuwaa
OMpo3 YPMOH TYNpofn KyLIno
SKUNULLIN  YNAPHUHT  YCULLINHN
axwunanau.

" | ATPbILWHUK

3 — HuTH ru@ rpuda B KJIeTKaxX ATPHIITHUKA
4 — TIPOPOCTOK opxu/ien (YIacToK, 3aHATHIA MUIEJTNEM Iproa,

IMOKa3aH TOYKaAMM).



MukpoopraHmamnap Ba YyCUMIMUKIAPHUHT
CUMOMOTUK MyHOCcCabaTnapu:

CumbKMoO3 MUKpoopraHmsamnap - asoTodukcatopriap. Tynpok
MUKpoOuonormscmaa — TyraHak bakTepuanap cogda  sAXWK
ypranvnradH. Ymymun OaxapunradH wuwnapHuHr 20% TyraHak
OakTepusinapra OafuwnaHraH O6ynub yHaaH HUTparvH npenapatu
TaneépnaHraH Ba KeHr Mukecda KynnaHunraH. HutparHHWHE
KynnaHunuwmn xocungopsimmkHn 20-200% raya owuiln KysaTunraH.
TyraHak OakTepuanap Tynpokaa pusocdepa Ba pusoniaHda
awangn. OgaTtaa Tynpokaa ynapHUHE COHU 3-4 nn gaBsomMuaa Kyn
MUKOOPAA AYKKaKNN 3KMHMap SKUIUWWAAH KEeUWH caknaHagu Ba
YHO@QH KeWWH ynapHuHr TUTpU >Xyda Te3 nacasan. TyraHak
bakTepusinap AykKkaknu yCcUMIukKnap wungusvra ungms Tykydanapu
opkanu Knpagu Ba TyraHak Xocun kunagu. Iingusgarnm kam coHnu
KN3UIT  paHrnu  TyraHaknapHuHr  6ynuwm  ycuMmnuknap Ba
bakTepuanap opacuaaru adhpekTnB MyHocabaT
ypHaTunraHnurngad ganonart depaan.



TyraHak bakrtepusanap Ba ynapHUHT
Typnapwu:



TyraHak bakTepuanap

« TyryHak GakTepusinapHuHr
ycuMnNuK  unamam - ounax
cumbrnos xonatga  xaeT
KeEYnpuLimn HaTuXXacuga
nanno 6ynaaw. By
bakTepusinap Tynpokaa
9PKNUH Xonatgoa Xam xaet
Kednpa onagu, wy 6wunaH
bupra eLL MNan3
Xy>Xavpanapwura Kupuno
TyryHaknap Xxocun Kunuw =
Xam MYMKUH. ByHoam e
TyryHaknap Oakrepusnap B ==
bunaH Tyna 6ynagw.



YCUMAUK nnamanaarv TyryHaknap Ba YAapHUHE Xocun 6ynuim
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a) TyraHak GakTepusinapHUHI UNAM3 XyXXarmpanapura KMpuw Ba MHMEKLMOH UNMapHU XOCU KUMULL
Xapaénu; ©0) ycuMmnuk ungusmngarv TyryHaknap.



TyryHak 6baktepusinapHuHr
axaMUATU

* YeuMnuk wungusuga xounawraH 0Oakrtepusanap Tynpok
XaBocuaaH SpPKUH as30THW y3nawTtupub, y3 TaHacuparu
OopraHMk Moppara Kywagu. TyryHak Xxocun Kunrad
yCUmMnuknap Xxyga kambaran Tynpoknapaa xam siXwiy yca
onagm.
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Awnn yrnT

«  Yeumnuknap nos Ba UNAW3NAPVHUHE YMPULLM HAaTUXacuaa Tynpok as3oT 6unaH Gonmnan xamaa
yHymaop 6ynaawn.

« [ykkaknu ycummnuknap TyryHak OGaktepusnapugadH Tawkun TtonraH “Pusocdunt” 6unaH wuwnos
GepunraH OyKKKaknu yCcUMuknap ypyFnapu atmocdepa asoTUHM Y3NawTUPULLHK axwinnangu.
Hatwkaga ycuMMIMK maccacu Ba XOCUNLOPSIMKHMHE owwuwura onud kenagu. Pusoboduta

BGaktepuan YFUTUHWUHT KynnaHnunuwn 20-35% MuHepan yFuTnap WKTUCOL KunuHuwwura onmb
Kenagw.
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PutonartoreH MUKpoopraHMamnap:

byHOoan MuKpoopraHusamnapHu Mukpobuonormsaaa
KEHI MacwTtabga ypraHunMmamanm YyHKM  YCUMITUK
KacannuknapuHu  ypraHyBuymn-coutonartanornsa  daHu
MaBXxygd. AMMO LWUYHM aUTUWL  KepakKM  KynruHa
ycumnvknap Oup katop 3amOypyfrnap (Kopakysi 3aHr
BUNT) OunaH xanWBoHMap aca bakrepuan €ku Bupycnap
bunaH KacannaHuLm MYMKUH. Nunpuk
MUKpPOOpraHuamniap opacuga ycumMmnmknap Ba
XanuBOHMap4da Kacanmnuk KysraTyBuYM MUKpOOopraHusmmnap
yydpanau. Tynpokaa LapTnu naTtoreH
MUKPOOPraHmnamMmmnap KeHr TapkanraH 6ynub Hokynan
llapoutga  Kacannuk  kentupub  ymkapagun. by
TYNPOKHUHT ndpnocnaHnm Ba YCUMITUKHUHT
KydcuanaHmwmnaa aKkKos Kyara talunaHagu.



1. Yeumnuknapaa kacannuk KysfaTysBumnap
eHbaKkTepusanap
e3aMbypyFnap
eBUpYyCNap

3. MNMaToreHes

4. Kacannuk Typriapu:
e JOFNAHULL

*“YCUMJIUK TAHACUHUHT
KypuMmcmsnaHmnwm”
eymMpuL

eLLMLL

5. KacannunkHuHr
oroxnaHTmpyBum 6enrmnnapmu



Yeumnuknap xaétuaa myxmm 6ynran
MUKOPOOPraHU3MapHM UKKK rypyxra oynuuu
MYMKMH:

«  YouMmnuknap Hopmarb MUKpodriopacu
BaKUNnapu;

«  Youmnuknapaa kacannuk kentupmo
4ynkapyBum - putTonaToreH
MUKpOOpraHuammnap.



NPT MUKpodnopa -

6y YCUMIUKITAPHUHI ep YCTKWU OpraH/jiapu r3acuaa
Xa€T KeunmpyBuynM MUKpodopa xucobnaHagn. by
MUKpodiopa TypJlap TapkKubun xuxataaH XuMa-Xu
6ynnb6, ynapra tTunnk Bakumn kunnb: Pseudomonas
furbicola aurum; Pseudomonas fluorescens,
Bacillus mesentericus, Bacillus vulgaris, cnopa
XOCUJT KWIMauauraH CcyT Kucsoranm baxkrepusinap,
E. coli, MmoFop 3aMb6ypyFniapn Ba a4dUTKuUIaPp.

ANNPUT MUKpOOpraHnsMnap gpuTonaroreH
MUKPOOPraHU3MJIapHUHI aHTaroHNUCTH
XncobsiaHnb, ycmMmnuknapHu Typnm Kacannuknapaax
XUMOS Knnaaw.



duTomaroreH MUKPOOpPraHU3MIIap —
yCUMIIMKJIap/ia  KacallIMK  KEITUpHO
YUKAPYBYM MUKPOOPraHU3MIAPINP.

» OakTepusiap (mceBgoMOHaaanap,
MHKOOaKTepUsap, BEPHHUSLIAP,
KOpHUHEOAKTepusap, arpoOakTepusiap
Ba OOIIIKA.)

» BHpYCHap
> 3aMOypyFaap



YCUMAUKNAPHUHI 3apapraHuLLIN:

YCUMAVKHWHT 3apapnanulln Kynuagarv nynnap opkanm
amanra owagu:

* YPYT,

* TYNPOK,

 Ep ocTtn Ba emrup cyesnapu opkanm,
e XallapoTnap epaamuga.

MHMDEKUMAHUHI aCcoCnK YYOFM TYNpOK xucobrnaHaau, yHaa
YCUMNUK Konaukrnapun bunaH Oup Heda vuunnap gasomMuga
caknaHunb Konmm MyMKUH.



KacannmkHUHr natoreHeswu

dutonatoreH MUKpoopraHusmmnap YCUMIUK
TaHacura Tabumm wnyn OwunaH Xyga OCOH
TYWUMWN  MYMKUH  (UNnam3  Tyk4anapu Ba
bowkanap opkanu) Ba CYHbUW LUMKACTaHraH
Xounap opkanu KWK MyMKUH. bup Katop
MUKpPOOpraHusmMmniap epmeHT uwnabd YnkapuL
XycycuaTtura ara 6ynub, YyCUMIMMKHUHE KYyTUKYNa
KaBaTUHM OCOH 3apapnangn Ba Kacannuk
Ky3faTyBYNCUHU TapKanuLnH
OCOHNaLwTupaau.



Kacanank Ky3raTyBUMCUMHUHI TapKaauLl
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YcMMAnKnap KacannmknapuHUHF
Knacudgukaumacu

LLinpa okuwmn exu ewnanuw. by kacannukHm Erwinia
aBrnoaura MaHcyb 6Oaktepusanap Ba Ascomycetes
aBnogura MaHcyd 3amMOypyrnap Kysfatagu, Kyn
xonrnapga WUpUK Ba WrHa ©Gaprnv gapaxtnapga
Ky3aTunaau.

Kypyk Ba Hamnu uyupuw. by kacannukaa
(Pectobacterium aBnogura maHcyb) Oaktepusinap Ba
3ambypyfnap  (Ascomycetes cuHM Ba  Fungi
imperfecti) XaeTuy doaonuaTu HaTMXxacuaa
YCUMIMUKHWHI  anpuMm  Tykumarnapum Ba ab3ofiapu
toMLLIanan xamaga oysunaau.

YHWyapuHr kacannuru. bapr sa nogga Ascomycetes
CUH(pUra mMaHcyb 3amOypYFUHUHI Kynauuwura uvwiopa
KUIYyBYM OK YaHr xocun oyngu.

Capranw, cynuw, Kypuw. by KacannukHu
3amMOoypyr (Fungi imperfectl), kam xonnapaa
(Corynebacterium asnogura maHcyd) Oaktepuanap
KenTnpmnod Ynkapagu.



YcuMMAnKnap KacanmnvmknapuHUHF
Knacudgukaumacu

« Yaralar. Chuqurcha shaklida nango 6ynagn. Bakteriyalar
(Erwinia aBnogura) maHcyo 6akrtepudanap, zamburug'lar,
mexanik zarar, past harorat ogibatida nango 6ynagw.

 Bbapr mosaukacu. baproa capuK Ba AN OOFNAPHUHT
HoBDaTnawmnd kKenuwun HaTtuxkacuoa kennbd kenub
yukagu. Bupycnap kentupumb dnkapagw.

 Oedbopmauma. 3ambypyrnap (Ascomycetes CUHOU
Bakmnn Ba Fungi imperfecti), supycnap (Reoviridae
ournacu) Tabcupuga YCUMIMUK oOpraHnapu LWaKnUHUHP
y3rapuwugaH kenmbd ymkagmw.



BakTtepusanap — 6aktepunos
KacanJIMKrapuHUHTI Ky3faTyBUYurapm

Erwinia Clavibacter
Pseudomonas Bacillus
Ralstonia Streptomyces
Xanthomonas
Phytoplasma
Agrobacterium

(Rhizobium)



DuUTONATOreH MUKPOOPTraHU3MIIAPHUHT
YCUMJUIMKJIAPTa KUPUII MEXaHU3MHU:

Nectarthode

Throughstoma  Through wound Through hydathode Bacteria in nectar and
through nectarthode



bakTepuan Kacannuknap:

Erwinia aBnoamn - Kyuuwl, Cynuil, Xyn €Ku CyBnu
YUPULL KacarnmnuKapuHm Kentnpmnb Ynkapaaw.

Pseudomonas aBnoaun — Oaktepuanb AoffaHuLL
KacansmmknapmHn Kentmpmnod Ynkapaau.

Xanthomonas aBnogum — TOoMUpnap GakTepmosu
KacannuriHm Kentnpub Ynkapagu.

Corynebacterium asnogn — TomMupriap Ba
napeHxemaTuK Kacanmnuk, bakrepuarnb pak.

Agrobacterium aBnoauM — pakK (WKWW) XOCKUn
Knnaaun (KopoH4aTtble rannbl).

Pectobacterium — ycmmnukoa 4mpuil KacansnrmHu
KenTnpmnod Yynkapaau.



bakTepuanb AOF/IAHULL:




bakTepvanb AOF/IaHULL:

Xanthomonas campestris
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rwinia amylovora

E



Uupuw

- Erwinia amylovora



Tomupnap 6aktepunosm

»Corynebacterium;
»Erwinia;
»Pseudomonas.
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Erwinia

Xanthomonas
campesitris



KynbTypa

Ralstonia
solanacearum

Used by permission of K. Ong



Ycmanap:

Xanthomonas campestris




Pseudomonas
Ba
Xanthomonas







AnarHocTmka

"l,. :

Pseudomonas
syringae



AnarHocTmka

Gummosis:
gum exudation

“l \

Xanthomonas
axonopodis
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YcumnuknapHuHa 3am6ypyr
Kacasnsuknapu — Mukogumoa3ssnap

* dpysapunoanap,
*  YNpWULL,
* acKoxuTo3anap,



dutonartoreHH 3amobypyrnap:

KacannuknapHu KKK cuHQ:
* ackomuueTnap (Ascomycetes),

* HOTakomwusn 3ambypyrnap (Fungi
iImperfecti) Baknnnapu kentupub Ynkapaau.



erficia

3aM6y]S)lXFJ1£|lpHI/IHF YCUMJIMK XYKAUPACUTA KUPUILIIN:

Direct penetration

Penetration through
natural openings

Penetration through
natural wounds

Direct with haustoria

Direct, intercellular mycelium

11

Through wounds

rSpore mycelium Spore  Subcuticular mycelium Spore Germ tube

Direct, subcuticular only

Direct with appressorium (A),
penetration peg (PP),and
intracellular mycelium (IM)

R

Direct, intercellular mycelium with haustoria

Guttation

EX% water droplet |

Through natural cracks between Fungus kills and macerates
main and lateral roots cells ahead of its advance



KapTtoulka

3

_Kanamnup

\ OTA. Zitter









AnarHocTmka




Microspores
nonseptate
5-12 x 2.2-3.5
MM

Macrospores
3or5
septate
27-46 x 3-5
Mm or 35-
60 x 3-5 um
F. oxysporum

Chlamydospores

- spores

Images from cals.ncsu.edu






NMpodumnakTuka yopanapm:

* YpyFnap Ba 3KULI MatepuannapuHu
ON3NHEeKUmManaLd,

* TynpokHW Oe3nH@eKunanat,

« Yeumnuknapra Typnv KMMEBsMin
Moagdanap Cenuli,

e YCUMMUK KONOUKNapUHW,
TallyBYNNAPHN NYK KNNULL,

« KacannaHraH yCcumMnmknapHu MyKoTuLL
Ba COffIOMI1IapMHN U3onaumanalu.



OSbTUBOPUHIN3 YHYYH PAXMAT!



