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Department of Plant Pathology
University of Florida
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PLANTS AND DISEASE

Plants make up the majority of the earth’s living envi-
ronment as trees, grass, flowers, and so on. Directly or
indirectly, plants also make up all the food on which
humans and all animals depend. Even the meat, milk,
and eggs that we and other carnivores eat come from
animals that themselves depend on plants for their food.
Plants are the only higher organisms that can convert
the energy of sunlight into stored, usable chemical
energy in carbohydrates, proteins, and fats. All animals,
including humans, depend on these plant substances for
survival.

Plants, whether cultivated or wild, grow and produce
well as long as the soil provides them with sufficient
nutrients and moisture, sufficient light reaches their

| :
f“normal” range. Plants, however, also get sick. Sick)

plants grow and produce poorly, they exhibit various
types of symptoms, and, often, parts of plants or whole
plants die. It is not known whether diseased plants feel

\pain or discomfort. y
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SLIMIBAS KONCEPCIJA

THE CONCEPT OF DISEASE
IN PLANTS

Since it is not known whether plants feel pain or dis- |
comfort, and since, in any case, plants do not speak or
otherwise communicate to us, it is difficult to pinpoint
\_exactly when a plant is diseased. It is accepted that a
plant 1s healthy, or normal, when 1t can carry out its
physiological functions to the best of its genetic poten-
tial. The meristematic (cambium) cells of a healthy plant
divide and differentiate as needed, and different types of
specialized cells absorb water and nutrients from the soil,
translocate these to all plant parts, carry on photosyn-
thesis, translocate, metabolize, or store the photosyn-
thetic products, and produce seed or other reproductive
organs for survival and multiplication. Whenever the
ability of the cells of a plant or plant part to carry out
one or more of these essential functions is interfered with
by either a pathogenic microorganism or an adverse en-
vironmental factor, the activities of the cells are disrupt-
ed, altered, or inhibited, the cells malfunction or die, and
the plant becomes diseased. At first, the affliction is lo-
calized to one or a few cells and is invisible. Soon, how-
ever, the reaction becomes more widespread, and affect-
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KO PIESKAITA PATOGENIEM?

BIOTISKIE F.

/ VIRUSI

¢/ VIROIDI
¢/ PROTOZOJI
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PATOGENA INOKULACIJA

INOKULAGIJA:
patogéna mondksana kontaktd ar augu.
INOKULS:
patogéna daja, kas var zraisit nfelkeljw.
% Séenem: ¢ Bakterijam, virusiem:
e sporas; e veseli individi.
e skleréciji;

e micélija fragmenti.

Nematodéem:

e pieaugusas nematodes;
e jaunas nematodes;

e olas.
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PATOGENA PIESAISTISANAS

VIRUSI, fastidiju BAKTERIJAS:
o pArne@satajl ievada ties! auga STnAS:
o mondk tUlTtE)d kontaktd ar membranam.

SENES, BAKTERIJAS:

o nondk uz auga orginu aAréjds virsmas;

o yz patogénu inokulu virsmas ir mukoza viela:
o mitrum&@ kiust lipiga, piesaista inokulu augam;
o gporam digstot, tés izdala mukozas vielas.

MUKOZAS VIELAS:
— polisaharidu, glikoproteinu un skiedrvielu maisijums;
— satur degradativus enzimus — izmaina auga kutikulu.
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SENU IEKLUSANA

AR APRESORIJIEM,
IEKLUSANAS AKI UN
IEKSSUNAS MIGELIJU

N STARPSUNU MICELIJS STARPSUNU
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BAKTERIU IEKLUSANA

BIOTISKIE F.

AR NEKTARU CAUR

CAUR ATVARSNITEM NEKTARTODEM
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BAKTERIU IEKLUSANA

KSI{EKIA HI?ODE

AUGSTA MITRUMA APSTAKLOS
VEIDOJAS GUTACIJAS PILIENS

=

BAKTERIJAS INVADE PILIENU

=

BAKTERIJAS IEKLUST AUGA
CAUR KSILEMU



NEMATOZU IEKLUSANA
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TIESA IEKLOSANA TIESA IEKLOSANA CAUR ATVARSNITEM
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PATOGENU PATOGENICITATES FAKTORI

MEHANISKS SPEKS:
dazas sénes, nematodes.

ENZIMI:
auga virsmas un sinapvalka komponentu sadallSanag
siinas komponentu sadaliSana.

TOKSIND:
saimniekauga-nespecifiskie toksini:
saimniekauga-specifiskie toksini.

AUGSANAS REGULATORI:
augu hormoni.

* POLISAHARIDI
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ENZIMI AUGA KOMPONENTU SADALISANA

Atseviski patogéni producé
vasku sadalosus enzimus
(Puccinia hordei)

BIOTISKIE F.

LIGNINS
PEKTINS

PLAZMALEMMA
LIPIDI

CITOPLAZMA
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ENZIMI AUGA KOMPONENTU SADALISANA

Daudzas sénes un atseviskas
baktérijas produce kutindzes

BIOTISKIE F.

LIGNINS
PEKTINS

KUTIKULA

SUNAPVALKS

PLAZMALEMMA
LIPIDI

CITOPLAZMA

PROTEINI
CIETE

KUTINA MONOMERS
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ENZIMI AUGA KOMPONENTU SADALISANA

BIOTISKIE F.

Celulazes producé vairakas
sénes, bakterijas un

i nematodes, ka arl

LIGNINS parazitiskie augi.

PEKTINS lzraisa $tinapvalka

mikstin@Sanos un

puzIEI decintegriciu.

CITOPLAZMA Saprofitiskas sénes ir
galvenie celulozi sadalosie
organismi daba.
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ENZIMI AUGA KOMPONENTU SADALISANA
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- Dauclzas patogenas sénes
” producé vairékas

= LIGNINS hemiceluldzes.

> PEKTINS Atkariba no rezultéjosa
T MOoNOMEras

. JRPLAZMALENNA ksilangze; galaktandze;
E oITOPL AzLI:nPt:m glikangze; @E@bﬁ@éZ@;

- Mannaze.
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ENZIMI AUGA KOMPONENTU SADALISANA

-

:‘; Tikai ~500 sBnu sugy (g.k-
" Basiciomycetes) var sacdallt
= LIGNINS ligninus

2 PEKTINS Brings puves sénes (25 %)
N dal&ji sadala lignihu, bet
= Npr—— nevar to fzmantet.

> LIPIDI Baltds puves sénes fzdala
E CITOPLAZNA ligningzl, kas dod fespéiu

izmnantot lignimu.
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ENZIMI AUGA KOMPONENTU SADALISANA
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= Pektina sadaliSana piedalds
- daudzu slimibu attistiba, g.k.
= Li6hTRS mikstajdm puveém, fzraisot
g PEKTINS @M@ﬂp@ kﬁ{mﬁ@@?ﬁ’@@ﬂﬂ&ﬂo

N ektingdzes:

- PLAZMALEMMA [P)@ﬂﬁ@ﬂ@[k{ﬁﬂﬂ[?@[méZ@S

- LIPIDI (hidrolgzes);

= [l GITOPLAZMA pekiina liszes.

Pektindzes inducéjas t@pat
ka kutingzes.
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ENZIMI AUGA KOMPONENTU SADALISANA
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PLAZMALEMMA Lipolttiskie enzimi:
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ENZIMI AUGA KOMPONENTU SADALISANA

BIOTISKIE F.

LIGNINS
PEKTINS

PLAZMALEMMA
LIPIDI

GITOPLAZMA Visi patogéni sp&j sadalit

protelnus ar proteindzu
palidzibu.
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ENZIMI AUGA KOMPONENTU SADALISANA

BIOTISKIE F.

LIGNINS
PEKTINS

PLAZMALEMMA
LIPIDI

CITOPLAZMA o060 Lieldka daja patogénu sadala

cieti, izmantojot amilazes.
Rodas glikoze.
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BIOTISKIE F.
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PATOGENU TOKSINI

TOKSINU DARBIBAS MERKI

MEMBRANAS:

o maina membréinu caurlaidibu.

ENZIMI: METABOLISMS:

o imaktive: o antimetabolitl.
o inhib@.

TOKSINU DARBIBAS SPECIFISKUMS

Saimniekauga-nespecifiskie: Saimnickauga-specitiskie:
pastiprina slimibas paképl, nepicciesami slimibas
bet mav nepiecieSami izraisiSanal.

slimibas izraisiSanai.



PATOGENU TOKSINI

SAIMNIEKAUGA-NESPEGIFISKIE

TABTOKSINS:

Pseudomonas syringae pv. tabaecl. lzsaue nerotiskus
plankumus, ko [etver hlorotisks aplis daz@idu dzimtu
augiem. lreonina derivats.

ﬁ FASEOLOTORSINS:

Pseudomonas syringae pv. phaseolicola. lzsaue
nloretiskus plankumus dazilu dZimtu augien. Uripeptdcs
ornitins-alanins-argining, satur rosteosulfinilgrupu.
Bremz® orniting Fermentativil parversaness

TENTOKXSINS:

Alternaria alternata. lzsauc digstu hlorez! wdaz@wdiem
augiem. Ciklisks tetrapepilds, kas haktivé hloroplastu
energijas parnes@ju proteinu, nenotick ATP veidosSands.
Inhib@ polifencloksidizes aktivitati.

BIOTISKIE F.
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PATOGENU TOKSINI

SAIMNIEKAUGA-NESPEGIFISKIE

BIOTISKIE F.

{:k FUMARSKABE mo Rhizopus spp.

i} SKABENSKABE mo Sclerctivm un Sclerotinia spp:
ﬁ FUZIKOKCINS mo Fusicoscum amygdalf

i:g CERKOSPORINS me Cercospora Spp-

ﬁ FUZARSKABE ne Fusarfum oxysporum

ﬁ RORONATINS mo Pseudomonas syringae pv. atropurpures
ﬁ SIRINGOMICINS mo Pseudomeonas syringae pv. syringae
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PATOGENU TOKSINI

SAIMNIEKAUGA-SPEGIFISKIE

VIKTORINS jeb HV-TOKSINS (auz@m):

Cochliobolus victoriae. lloru saturess eciklisks
pentapeptids. ledarbojas uz plazmas membranu.loksing
izsauc ta@dus pasus simptomus um [zmaipas
saimniekaugd, ka séne.

T-TOXSINS (kukurdzan):

Gochliobolus hetereostrophus. Poliketols. Inkibd AUP
sint@zl mitohondrijos.

HE-TOKSING (kukurtzaf):
Gochliobolus carbonum. Bremzé auga Inducdte
izsargreakelju genu eksSpresiju.

8

i} AM-TOKSINS (abel@m):
A
v

BIOTISKIE F.
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[ternaria alternata. Giklisks depsipeptids. lzsaue
lazmas membranas izmaipas, hiorofila zudumu u.c.
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PATOGENICITATES FAKTORI AUGU HORMONI

ZM][K{%U[N]@ (indol-8- @{EDD@@D@@[@@)

o produc® sénes (&U@{tﬂ ago maydis, Phytophthora (nfestans):

o producé mnematodes (Meloidogyne Spp.):

o produc® auksina sint@zes génu saturosu plazmidu
(@&gm@[b@@{t@noﬁm]m tumefaciens).

BIOTISKIE F.
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PATOGENICITATES FAKTORI AUGU HORMONI

ZM][K{&SU[N]@ (indol-8- @{EDD@@D@@[@@)

o produc® sénes (&U@{tﬂ ago maydis, Phytophthora (nfestans):

o producé nematodes (Meloidogyne Spp-.):

o produc® auksina sint@zes génu saturosu plazmidu
(Agrobacterium tumefaciens).

BIOTISKIE F.

GIBERELINI:
o produc® sémnes (Gibberella fujikurei).

GITOKININD:
o produc® baktérijas (Rhodococcus Tascians).

ETILENS:
o producd® baktErijas (Pseudomonas UW.6.).
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GENS-PRET-GENU REZISTENCE

BIOTISKIE F.

o AUGS

Ar ‘31'“1

rezistents @ @ uznémigs

uznemigs uznemigs
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PATOGENU DAUDZVEIDIBA

VIRUSI, BAKTERIJAS PROTISTAS SENES AUGI DZIVNIEKI
VIROIDI

Enterobacteriaceae
Pseodomonodacea
Rhizobinaceae
Phytoplasma

BIOTISKIE F.
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SLIMIBU SIMPTOMU DAUDZVEIDIBA

BIOTISKIE F.
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SLIMIBU SIMPTOMU DAUDZVEIDIBA

SMUT = melnplauka
RUST = rusa

ROT = puve

MOULD = pel&jums
BLIGHT = iedegas
LEAF SPOT = plankumi
CANKER = ctlas

WILT = vite

MILDEW = miltrasa
ANTHRACNOSE

BIOTISKIE F.
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SLIMIBU SIMPTOMU DAUDZVEIDIBA

SMUT - melnplauka
RUST = rusa

ROT = puve

MOULD = pel&jums
BLIGHT = iedegas
LEAF SPOT = plankumi
CANKER = ctlas

WILT = vite

MILDEW = miltrasa
ANTHRACNOSE

BIOTISKIE F.
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SLIMIBU SIMPTOMU DAUDZVEIDIBA

SMUT = melnplauka
RUST = rusa

ROT = puve

MOULD = pel&jums
BLIGHT = iedegas
LEAF SPOT = plankumi
CANKER = ctlas

WILT = vite

MILDEW = miltrasa
ANTHRACNOSE

BIOTISKIE F.
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SLIMIBU SIMPTOMU DAUDZVEIDIBA

SMUT = melnplauka
RUST = rusa

ROT - puve

MOULD = pel&jums
BLIGHT = iedegas
LEAF SPOT = plankumi
CANKER = ctlas

WILT = vite

MILDEW = miltrasa
ANTHRACNOSE

BIOTISKIE F.
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SLIMIBU SIMPTOMU DAUDZVEIDIBA

SMUT = melnplauka
RUST = rusa

ROT = puve

MOULD - peléjums
BLIGHT = ieclegas
LEAF SPOT = plankumi
CANKER = ctlas

WILT = vite

MILDEW = miltrasa
ANTHRACNOSE

BIOTISKIE F.
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SLIMIBU SIMPTOMU DAUDZVEIDIBA

SMUT = melnplauka
RUST = rusa

ROT = puve

MOULD = pel&jums
BLIGHT - iedegas
LEAF SPOT = plankumi
CANKER = ctlas

WILT = vite

MILDEW = miltrasa
ANTHRACNOSE

BIOTISKIE F.
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SLIMIBU SIMPTOMU DAUDZVEIDIBA

SMUT = melnplauka
RUST = rusa

ROT = puve

MOULD = pel&jums
BLIGHT = iedegas
LEAF SPOT - plankumi
CANKER = ctlas

WILT = vite

MILDEW = miltrasa
ANTHRACNOSE

BIOTISKIE F.
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SLIMIBU SIMPTOMU DAUDZVEIDIBA

SMUT = melnplauka
RUST = rusa

ROT = puve

MOULD = pel&jums
BLIGHT = iedegas
LEAF SPOT = plankumi
CANKER - culas

WILT = vite

MILDEW = miltrasa
ANTHRACNOSE

BIOTISKIE F.
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SLIMIBU SIMPTOMU DAUDZVEIDIBA

SMUT = melnplauka
RUST = rusa

ROT = puve

MOULD = pel&jums
BLIGHT = iedegas
LEAF SPOT = plankumi
CANKER = ctlas

WILT - vite

MILDEW = miltrasa
ANTHRACNOSE
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|ZPAUSMES:

STRESA




SLIMIBU SIMPTOMU DAUDZVEIDIBA

SMUT = melnplauka
RUST = riisa

ROT = puve

MOULD = peléjums > N
BLIGHT — leclegas # - 2 oiN
LEAF SPOT = plankumi =SS S 28 »
CANKER = ctlas g % W
WILT = vite ,
MILDEW - miltrasa
ANTHRACNOSE

BIOTISKIE F.
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SLIMIBU SIMPTOMU DAUDZVEIDIBA

SMUT = melnplauka
RUST = rusa

ROT = puve

MOULD = pel&jums
BLIGHT = iedegas
LEAF SPOT = plankumi
CANKER = ctlas

WILT = vite

MILDEW = miltrasa
ANTHRACNOSE
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PATOGENU DAUDZVEIDIBA

VIRUSI, BAKTERIJAS PROTISTAS SENES AUGI DZIVNIEKI
VIROIDI

Enterobacteriaceae
Pseodomonodacea
Rhizobinaceae
Phytoplasma

BIOTISKIE F.

Peronosporales
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PATOGENU DAUDZVEIDIBA

VIRUSI, BAKTERIJAS PROTISTAS SENES AUGI DZIVNIEKI
VIROIDI

BIOTISKIE F.

' Zygomycetes
Enterobacteriaceae Ascomycetes
P$e°§°m?“°da°ea Basidiomycetes
Rhizobinaceae Deuteromycetes
Phytoplasma

Peronosporales
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PATOGENU DAUDZVEIDIBA

VIRUSI, BAKTERIJAS PROTISTAS SENES AUGI DZIVNIEKI
VIROIDI

Zygomycetes nematoces
Enterobacteriaceae YEORTY

BIOTISKIE F.

) i Ascomycetes

Pse?\ : °';°“° acea  pasidiomycetes
Rhizobinaceae Deuteromycetes
Phytoplasma

Peronosporales
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VIRUSU SLIMIBAS: IEKLUSANA

ff
Virus Buffer Abro_sive

= ;\\; Y i”/\\ = Wounded cell . Viral nucleic acid .

NG ~s  LEpidermis

=Q _ Qb P
agv*‘&%' . Plasmodesmata

§ 5 g

Parenchyma
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Nucleus ‘ _ ‘ _ _ A
Virus taken inby  Viral nucleic acid  Viral nucleic acid replicates in
wounded cell freed from coat cell. Some move to adjacent
profein cells through plasmodesmata.

|ZPAUSMES:

STRESA

In phloem, viral nucleic acid or Viral nucleic acid or virus multiplies in new cells and

vurushis carried with the photo-  raqches phloem vessel spreads to adjacent cells. Some of the early
synthate throughout the plant  through plasmodesmata formed nucleic acid is coated with protein
77 of parenchyma cells and forms virus. 4




VIRUSU SLIMIBAS: IZPLATISANAS

L
L
N4
v
|_
9 Diseased Healthy
o0 Through natural leaf contact and rubbing
v
L
=
v _— .
Germinating seedling
> Virus infected plant  Seed carrying virus is infected with the virus
<
(a ¥
N
<
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L
o
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m " . .
Virus infected tree Flower of virus- Virus moves from pollen  Virus moves from  Previously healthy
in bloom infected ftree. into flower of healthy flower to the rest tree now infected
Virus in pollen tree of the tree with the virus
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VIRUSU SLIMIBAS: PARNESEJI KUKAINI

BIOTISKIE F.
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VIRUSU SLIMIBAS: IZPLATISANAS AUGA

BIOTISKIE F.
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VIRUSU SLIMIBAS: SIMPTOMI

¥
*

Cucumber mosaic on
Pepper Cucumber
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Tulip breaking ~ Tobacco ~ Prunus Necrofic gy inagpot

Pear ring pattern  , .o dwarf mosaic ringspot ringspot
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Chrysanthemum  Lilac Blueberr Wheat streak . . i
< ringspot ringspot ringspo mosaic Tobaccoetch  Vein enation
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' - NORCERY 0 o )
. . ) A e .
veinclearing  yein banding  Veinnecrosis Potato leaf roll Grape fan leaf ~ Tomato shoestring

(Cuc. mosaic virus)
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VIRUSU SLIMIBAS: SIMPTOMI

—

‘
e % i

a bunchy to
Stunting Banan yltop

; ' T Cherry black
Apple flat limb Pearroughbark  Stem conker Elm zonate canker

necrosis

Apple russet ring

Apple scar skln Pear stony pit

Cucumber mosaic

; : _ A g
Tomato ringspot Blackberry Tornato spo’rted Tomato Potato yellow Plum pox on apricot
on grape sterility wilt aspermy dwarf




VIRUSU SLIMIBAS: SIMPTOMI

BIOTISKIE F.
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Pupu dzeltenais
mozaikas viruss
uz Phaseolus vulgaris
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VIRUSU SLIMIBAS: SIMPTOMI

f

BIOTISKIE F.

Kapostu lapu
krokojoSais viruss
uz Brassica campestris

n
L
=
n
)
<
o
N
<
n
L
o
I—
n

o0
1




VIRUSU SLIMIBAS SIMPTOMI

BIOTISKIE F.

Kokvilnas lapu
krokojoSais viruss
uz Gossypium hirsutum
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SIMPTOMI

VIRUSU SLIMIBAS

mozaikas viruss
uz Cucurbita pepo

Gurku lapu

4 3IAS1L0O019 -SIINSNVAdZI VSIHELS =




VIRUSU SLIMIBAS: SIMPTOMI

BIOTISKIE F.

Zirnu lapu
mozaikas viruss
uz Pisum sativum
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VIRUSU SLIMIBAS: SIMPTOMI
B
r A -

BIOTISKIE F.

Tomatu lapu
krokojoSais viruss
uz Lycopersicon esculentum
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VIRUSU SLIMIBAS: SIMPTOMI

BIOTISKIE F.

Runkulu
mozaikas viruss
uz Brassica oleraceae
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BAKTERIJU SLIMIBAS: DAUDZVEIDIBA

U

Agrobacteriu

Hairy root

00

Clavibacter
Erwinia
Vo
; Blight Canker and
Pseudomonas (lilac) Bud blast
Cutting \\% Citrus
Xanthomonas rot - Bulb rot canker

Streptomyces

Soil rot of sweet potato Rhizobium ' Root nodules of legumes




BAKTERIJU SLIMIBAS: DAUDZVEIDIBA

ENTEROBACTERIACEAE
Erwinia
PSEUDOMONADACEAE
Pseudomonas
Rhizobacter
Rhizomonas
Xanthomonas
RHIZOBINACEAE
Agrobacterium
Rhizobium
Phytoplasma

BIOTISKIE F.
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BAKTERI.IU SLIMIBAS

ENTEROBACTERIACEAE
Erwinia
PSEUDOMONADACEAE
Pseudomonas
Rhizobacter
Rhizomonas
Xanthomonas
RHIZOBINACEAE
Agrobacterium
Rhizobium
Phytoplasma

BIOTISKIE F.
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Erwinia amylovara
uz Malus spp.
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BAKTERIU SLIMIBAS

ENTEROBACTERIACEAE
Erwinia
PSEUDOMONADACEAE
Pseudomonas
Rhizobacter
Rhizomonas
Xanthomonas
RHIZOBINACEAE
Agrobacterium
Rhizobium
Phytoplasma

BIOTISKIE F.
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Erwinia aroideae
uz Nicotiana tabacum
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BAKTERIU SLIMIBAS

AT
- *

ENTEROBACTERIACEAE
Erwinia
PSEUDOMONADACEAE
Pseudomonas
Rhizobacter
Rhizomonas
Xanthomonas
RHIZOBINACEAE
Agrobacterium
Rhizobium
Phytoplasma

Erwinia nimipressuralis
uz Ulmus pumila
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Erwinia DZIVES CIKLS

Bacteria penetrate flowers through nectarthodes

~
o

Bees carry
bacteria §

et "o, ==
to flowers ¥ l\ " |

The flrebllght s .7 o
bacterium /
ﬂ \

{ |
Direct infection® ‘v e

of young thqs /"-‘“

Buc'lerlo in exudate
are disseminated
by insects and rain

] Cankers enlarge
| and girdle branch
or stem

Bacteria overwinter
in margins of old
cankers

Young tree heawly
infected with fire blight |

T,

oo ~a

and leaves through wounds or stomata. Bacteria
mumply cnd

spreud intercellularly

Intercellular multiplication and
spread of bacteria

in bark
>/

\r Ly o~
U, “f
*94%

Cells of infected bark
tissue collapse

Twig killed” %) (

by fire bhghi g | \ ‘

cling to twig

Dead leaves P(

infecTed flowers shrivel

7 »become dark-colored
Y/ -and die

- Infection
spreads to

" other flowers,

. 1W|gs and
.y leaves

Extent and
direction of
spread of

bacteria

Formation of new
cankers on
branches and
stems




Erwinia DZIVES CIKLS

Bacteria spread

from tuber into
young stem and

roots 7

Bacteria in intercellular ;
spaces and in collopsedr/éuj
cells -
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Cork layer 4 Maggots
forms around %, pupafe
infected tissue in soil

~ Emerging //I -
adults carry '

1oy, | Contaminated A bacterio
S e (¥ to other plants
™ pacteria into \ :

tuber i

s wr Stem-end infection
i- of tuber from

Insect lays eggs &

over pqmto

plants develop }f = RN P B
soft rot ‘ .

|ZPAUSMES

Cross section
of infected tuber

Bacteria in soil may
infect vegetables
through wounds

STRESA

Bacteria overwinter in insect pupae,
rotten vegetables, on host parts
and, occasionally, in soil

) L
Discarded rotten tubers

)
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BAKTERIU SLIMIBAS

ENTEROBACTERIACEAE | S |~ A
Erwinia
PSEUDOMONADACEAE
Pseudomonas
Rhizobacter
Rhizomonas O S e
RHIZOBINACEAE N e
Agrobacterium
Rhizobium
Phytoplasma
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STRESA

Pseudomonas syringae pv. glycinea
uz Glycine max
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BAKTERIU SLIMIBAS
ENTEROBACTERIACEAE @ NG - = 5 4
Erwinia -t
PSEUDOMONADACEAE p¥
Pseudomonas
Rhizobacter 4 =
Rhizomonas
Xanthomonas
RHIZOBINACEAE
Agrobacterium
Rhizobium

Phytoplasma

3

Pseudomonas solanacearum
uz Nicotiana tabacum



BAKTERIU SLIMIBAS

ENTEROBACTERIACEAE
Erwinia
PSEUDOMONADACEAE
Pseudomonas
Rhizobacter
Rhizomonas
Xanthomonas
RHIZOBINACEAE
Agrobacterium
Rhizobium
Phytoplasma
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Pseudomonas syringae pv. lachrymans
uz Cucumis sativus
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BAKTERIU SLIMIBAS

ENTEROBACTERIACEAE
Erwinia
PSEUDOMONADACEAE \_' B f\
Pseudomonas oY
Rhizobacter
Rhizomonas
Xanthomonas
RHIZOBINACEAE
Agrobacterium
Rhizobium
Phytoplasma

BIOTISKIE F.
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Pseudomonas syringae pv. tabaci
uz Nicotiana tabacum
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Psseudomonas DZIVES CIKLS

A circular yellowish-
green halo surrounds
each lesion

Bacteria landing on
wet leaves multiply in
film of water or
guttation drops

Bacteria penetrating leaf
through stomata and

Bocterlc multiply c:nd
spread intercellularly

J=. wounds
.- {\,,, 4 Affected tissues
o in center of each
< " Bacteria in guttation lesion collapse and
water are sucked in die
through hydathodes \

/ﬂﬁ{a .Young seedlings

may be killed

Infected young leaves
develop a wet rot

Y s =\ LY
y S ¢ Leaf with numerous
1% infections at various
Y stages of development
and coalescence.

Killed areas of

Wildfire lesions on capsules Tobacco plant heavily infected leaves

infected  with may fall off in wet weather.
wildfire

debris and on
tobacco seeds

Wildfire bocter:a \ \%ﬁ
overwinter in soil,
-




BAKTERIU SLIMIBAS

ENTEROBACTERIACEAE
Erwinia
PSEUDOMONADACEAE
Pseudomonas
Rhizobacter
Rhizomonas
Xanthomonas
RHIZOBINACEAE
Agrobacterium
Rhizobium
Phytoplasma

BIOTISKIE F.
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Rhizobacter dauci
uz Daucus carota
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BAKTERIU SLIMIBAS

ENTEROBACTERIACEAE
Erwinia
PSEUDOMONADACEAE
Pseudomonas
Rhizobacter
Rhizomonas
Xanthomonas
RHIZOBINACEAE
Agrobacterium
Rhizobium
Phytoplasma
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Rhizomonas suberifaciens
uz Lactuca sativa
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BAKTERIU SLIMIBAS

ENTEROBACTERIACEAE
Erwinia
PSEUDOMONADACEAE
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PERONOSPORALES
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Phytopthora DZIVES CIKLS

Phytophthora capsici Each sporangium

produces 20-40
swimming zoospores

Pathogen spreads in water,
splashing rain, irrigation

Infected plants and fruit
produce millions of
asexual sporangia

Oospores can survive

for years in soil, and

will infect roots or fruit

when conditions are

favorable p—
et o S

A1 A2

@@ Infected plant dies,
© @ pathogen remains in
® debris

If both mating types are present,

oospores are produced
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ASCOMYCETES DAUDZVEIDIBA
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Botrytis DZIVES CIKLS

Conidia on part

Conidia infect plant parts in humid or wet weather
of conidiophore

Withering Tip-scorched Wounded Iissues\
petals leaf |

Conidiophore
and conidia

%(\x}\'] Mycelium »
produces

conidiophore

e e

Conidium germinates

penetrates and invades Infected cells collapse
Sclerotium

* produces
mycelium

and disintearate Invaded tissue becomes
tissue 9 soft and rots

Conidiophores and
~_ conidia form gray mola
on infected tissue

Mycelium and
sclerotia overwinter
in or on plant debris
and in soil

Damping
off Blossom
blight

Strawberry Blossom-end ro*

Lettuce gray mold gray mold of apple
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Fusarium sp.
uz Nicotiana tabacum
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Colletotrichum DZIVES CIKLS

Infection of wvarious plants and orgons

OF

L1
Fruit topple) | aof (bean) \ /f
(7 Ascospore \

4 Leof (rubber)
Vi \
% Ascus \
*

Black setae
W

Colietotrichum
acervulus

" I" : ﬁ ‘-\__._xh
("‘ ) or \\\"‘a areq
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N
AN cervulus
AN

Canker Rotienfruit

Fungus overwinters as mycelium,
perithecia or conidia in rotten fruit,
seed, plant debris or cankers
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|
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Dampingoff  Apple hitter rot  Tomato lesions

Seed
lesions

Y
(beany VEIN NECTOSIS | eaf necrosis

Germination of

- Bulb tonion) Wheat
9 stem

Gloeosparium

L

conidium and a ) _
penetration of Eorly infection ond
{15508 invasion of tissue

Invaded tissues die and
collapse forming sunken
area |

T A A

Acervuli with masses of pinkisk
conidig develop on infected

Acervuliinenlarging
circular sunken infected
areqQs

Wheat

Onion smudge anthracnose
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NEMATOZU SIMPTOMU DAUDZVEIDIBA

Tomato

Root Knot

Sugarbeet
(Melordogyne)
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Soybean "
Sugarbeet

Cyst Nematode (#Helerodera)

S

Peanuts
Root

Lesion Nematode
(Pratylenchus)

Rye

‘

Seed-Gall Nematode

(Anguing)

Corn
Stubby Root
(Trichodorus)

Banana
Burrowing Nematode
(Rodopholus)

T
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N |
Rcspberry Rose
Dagger Nematode
(Xiphinema )

Foliar Nematode

Chrysanthemum
(Aphelenchordes)

/’H}f Stunting Decline
N Above ground symptoms of root
Bean infection by nematodes
Sting Nematode
( Belonolaemus )
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NEMATOZU DZIVES CIKLS

Late I stage juveniles

feeding on qiant cells. II Stage juveniles

ol I¥ Stage juveniles
Root begins to form gall

\\ 4th molt
3 Adult nematodes.
4 S Male leaves root
)
F. ( ]
d

5 T Stage juveniles
i invade rootlet

R o
s Galls at various
7P0INER ystages of
SN development
% ' on roots of

' % infected
Small galls appear plant
on recently infected V/
roots
I Stage juveniles

infect new roots

Female lays
eggs info
€gg sac

1 Stage juvenile
free in scil

H
&

I Stage
juvenile

4 Old galls may contain

= many egg-laying females
[ Stage and new infections
juvenile
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NEMATOZU DZIVES CIKLS

Nematodes climb ‘ hatch in

e

\

3rd molt

| st. molt

Adultdand? , ..
develop in leaf. z{
\ \J tays eqggs which

and penetrate leaf 56y \SgPT)
plant \ ath L s L
molt &
s be

‘‘‘‘‘‘‘‘‘

Ol T
IZ St.\. attacks W/D — 1y
young seedling ¢ T~ P

IStage Juvenile “.® - ) !

Spicules may ¢
develop on {4 |
leaves .,_‘_ J

Slight hypertrophy : b
and hyperplasia wf}p"gk%‘ag{;( ¢
develop around Sefaiiar \

nematodes

,,,,,,,, Nematodes migrate \
,//(u \ downward intercellularly

or on the surface }

--'m s S
X vﬁ_,‘ -

~~Infected areas
dlsmtegrcfe

Seedlings die

”Infected areas |
- enlarge.
Seedlings are deformed:s

bulbs

Foliage may

. fall ove
__0 ver infected scales

appear as rneply
- o venilay x or discolored rings
leave heavily infected

bulbs

y o Juvemlescllng \:m.h_
~<" to bulb surface
(nema wool)
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. Leaves develop spots

Nematodes climb up
and large blotches

the stemin film of l/ /,’

water _-———-—-—I- . —_— ;4 1
/" Nematode . N
attacks Ieaves(;\

Nematodes move from
dead leaves or

infected buds to
new plants

. /
\ Foliage remains
smu! distorted,
and

=g ! Jcrinkled
(myer ”‘““f::‘“-\_. Nematodes enter

Nematodes/leave L _. , L leaves through
the leaf and/ cause -\E,:.j "=~ stomata and move o

iy meeen cells

——- Eqgs, juveniles, and adults \
4; develop in leaves ‘

Nematcdes become
active in spring

" Leaf cells turn brown
and collapse

Brown scars | &'5" <0
develop around| =
infected buds

Infected leaves
collapse, shrink,

/ B ond die

Nemutodes overwinter in buds\
and growing points and in dead
leaves on the ground -
9 Dead aond infected leaves on
diseased plants




