Reakce hostitele na
infekcni agens
- - Imunita
(nehostitel - nepatogen)

REZISTENCE - schopnost host.
oddalit nebo potlacit aktivitu patog.
agens

( rezistence # imunita)

NACHYLNOST - neschopnost .....

TOLERANCE — snaset zjevhe nheomezenou
a rozsahlou invazi bez priznaku




Symptomy

= viditelna abnormalita vznikila
nasledkem napadeni

= | okalni, systemove

= Hlavni, vedlejsi — dle vyznamu pro
diagnostiku

= [niciacni, sekundarni




Klasifikace symptomu

Zmeny zabarveni - diskolorace

- Zloutnuti (absence zluté barvy, redukce poétu
chloroplastt)

- hnednuti (odumiranii pletiv, enzymaticka preména
polyfenolu v bunéecné st'ave na hnedé oxidacni produkty)

- cervenani — antokyanizace (vymizeni

chlorofylu, vyniknuti antokyant)

- panasovani, albinismus
- mozaika

- Virescence




2. Zmeny tvaru
- hypoplasie — atrofie, zakrnelost
- hyperplasie — tumory
- kaderavost
- svinovani listo
- caroveniky




3. Odumirani
- odumirani bunek
- vadnuti — ztrata turgoru
- apoplexie
- hniloba — mumifikace, mokra
- nekroza — lokalni odumrt’ pletiv




Funkcni zmeny

Zmeny na urovni pletiv a bunek
Naruseni integrity plasmalemy

Zmeny fyz.-chemickych viastnosti
cytoplasmy, naruseni struktury koloidu
cytoplasmy

Zmeny plastidu — chloroplasty
Mitochondrie — zvetseni, zvyseni,
degradace

Jadro — desintegrace, hypertrofie,
vakuolizace




Zmeny metabolismu

Extréemni zatizeni energetickeho
metabolismu bunky

Kryti zvysene energeticke podpory
Indukce zmen nizkomolekularnimi
metabolity patogenu

Zmena permeability membran,
ultrastruktura subcelularnich organel

Zmena v kompartamentaci latek

Stoupa aktivita enzymu pri katabolismu
sacharidu, metabolismu aminokyselin,
oxid.-red.procesech




Fotosynteza

= rychlost klesa v prubéhu onemocnéni
= U nekroz absolutne
= U obligatnich biotrofu poruchy

Respirace
Zvysuje se v pruehu patogeneze

Stresova situace — narust naroku na volnou
energii




Mechanismy rezistence

= V populacich rostlin previada
rezistence nad nachylnosti

= pro vznik choroby 4 faktory:

- vhodnost zivhych latek rostliny pro
patogena

- ucinnost obrannych barier
- ucinnost iritantu patogena

- citlivost rostlin na pritomnost
patogena




Strukturalni obranné mechanismy
(kryci pletiva, vosky, kutikula, bunecna st.)
Kryci pletiva

Odpuzuji patogeny nebo jejich vektory
(vune)

Zamezuji vstupu

Vosky a hydrofobni povrch

Trichomy

Sila kutikuly- ovlivnuje rychlost penetrace

Bunecna stena — musi byt porusena

Pruduchy, lenticely, hydatody — brana
infekce




Biochemickeé determinanty rezistence
1. Inhibicni latky rostliny
Nesyntetizuji se az po napadeni
Glykoalkaloid tomatin — rezistence k Fusarium u zelenych plodu
rajcat

2. Syntéza inhibiCnich latek po interakci hostitel — patogen
Fytoalexiny — sekundarni metabolity rostliny, antibiotické povahy
pisatin, fazeolin, zeatin, trifolirhizin
Exudaty
Enzymy lyzujici patogeny - glukanazy, chitinazy
Antimikrobialni latky - fenoly, taniny, melaniny, lignin, kyan.
glykosidy

3. Systémova rezistence - aktivni obranny systém tzv.
hypersenzitivni reakce, nekroza
kyselina salicylova, jasmonova, etylén — endogenni signal pri SR



Typy interakci mezi patogenem a rostlinou

Patogen
Hostitelska Virulentni Avirulentni
rostlina
Rezistentni - -
Citliva Priznaky -
choroby

Uroveii fenotypt
genotypu gen rezistence R/r

gen virulence Avr/avr
molekularni




Selekcni metody
Tvorba rezistentniho

materialu

= Klasicke - artificialni inokulace, vyber,
zpéetne krizeni

= Biotechnologicke - In vitro kultury -

protoplasty, bunecne suspenze,
kalusy - toxicke metabolity

= GMO - napr.Agrobacterium
tumefaciens, direct bombardment




Markerovani rezistence

= Klasicky - testy rezistence, zpetne

krizeni, hodnoceni reakce hostitele
ha Inokulaci

= Biochemicky - napr. analyza
fytoalexinu, enzymu apod.
= Molekularne-geneticky
PCR - RAPD markery (
- AFLP
- RFLP, SSR markery, mikrosatelity
MAS




Genome mapping, MAS -

marker assisted selection

= genova mapa vojtesky - odvozena v
F2 generaci M. sativa subsp. Falcata

= vice nez 900 RFLP, RAPD,
iIsozymovych a morfologickych
markeru

= nekolik QTL (quantitative trait loci)
predevsim pro abioticke stresy
(aluminium, sucho, mraz, ale I barva
kvétu, somaticka embryogeneze
apod.)







Viruses of red clover in the
Czech Republic

= Alfalfa mosaic virus - AMV
= Pea top necrosis virus
= Red clover vein mosaic virus




Bean yellow mosaic virus -
BYMV

= Mozaika, zkadereni, retardace rustu

= Vektory - msice, nepersistentni

= Castecény prenos mechanicky St'avou,
osivem

= Skodlivost: vynos o 25%, snizeni
vytrvalosti

= Rezistentni slechteni- vysledky
VUPxHZ




Symptoms of virus diseases on Trifolium
sSpp-

From: McKirdy, S.J et al., Aust. J. Agric. Res, 2000, 51, 325-345




Scheme of selection of red clover material
resistant to BYMV

Field test - 1% cycle
individual plants
2 crop years

Field test - 2" cycle
rows
2 crop years

Field test - 3" cycle
individual plants
2 crop years

plants

Field test - 4™ cycle
individual plants seed
2 crop years




Greenhouse test - moculatlon
H! H = T




dual plants

1V

'y __.v_,

a__

Plant nursery - ind




Results of selection of red clover

material resistant to BYMV

Strains/ On Autumn 1% CY Spring 2" CY
Cycle plants GH field PD \ H PD \Y H
15t 116/2320 1717 | 42,6 | 39,9 64,0 | 29,5
39 | 55/2820 nd | 2820 | nd | nd | nd | 353 | 42,7
4™ 29/1330 1150 | 27,9 | 28,6 42,8 | 37,8

GH - greenhouse test - percentage of plants with symptoms
PD - percentage of plant death

V - percentage of plans with symptoms

H - percentage of healthy plants

CY - crop year




Percentage of red clover strains in
particular grades of resistance to BYMV

Percentage of strains in
Cycle | Number of strains particular resistance grade
In cycle 2 3 4 S
1% 116 371 | 216 | 1,7 | 1,7
A0 29 24 1 0,0 0,0 0,0
Grade 1

percentage of infection of particular strain till 10,0 %




Fusarium spp. - krckove a
korenove hniloby

= Komplexni onemochneni, hniloby
korenoveho systemu

= VV soucasnosti hlavni choroba

= Skodlivost v desitkdch procent

= Snizeni vytrvalosti, predispozice pro
dalsi patogeny

" Rezistence jako jedna z moznosti -
priklad nsl. VUPxHZ




Symptoms of Fusarium spp. on red clover
roots




Strains with different resistance to
Fusarium spp.

44‘
ﬁﬂ’) )-t":r s

resistant

susceptible




Strategie a perspektivy

= Specifika picnin - cizosprasnost, self-
incompatibilita, casta inbredni
deprese

= Vyuzivani MAS a QTL, SSR markery

= Mezidruhova a mezirodova
hybridizace

= Postupné poznavani ras patogenu




