


Disease

Disease




Primary causal factor = agent

Multiple factors, often biotic + abiotic =
syndrome




Koch's Postulates:

Qoserve sample
unGer @ microscopey

Cuiture sample from
dseased or healthy
animais

noculate healthy animal
with suspected pathcgen










Ozone mottle

l

Premature needle yellowing
and loss on ponderosa pine
















BIOTIC DISEASES
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PARASITIC PLANTS:




Phorodenron villosum on oak

Leafy or true mistletoe
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igure 5.1 -World distribution of Arceuthobium. The distribution is primarily in the Northern Hemisphere, crossing the Equator
only in Kenya.
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Mature female shoots - seeds







Late Aug. through Sept.: Sticky

Seed seeds adhere to needles, T —

= Bark
Breom May-Aug., year 1. 1st annual ring
Rain washes some seeds down
to the base of the needles. They
germinate there and penetrate
the twigs.
Original 3
main stem—
Bark
3 2nd annual ring
Year 2 or later; st annual ring
(Incubation period) Symptoms
Year 5 or later: are not easily visible. During this ~ Endophytic system
Leader-type broom on small Pollination takes place, then time the mistletoe establishes an
sapling. later that summer fruit matures endophytic system.
and seeds are explosively
expelled traveling distances 1
of up to 15 meters.
Aerlal shoots /

Fruits /

: Bark

3rd annual ring
2nd annual ring

1st annual ring

Year 3 or later:
The twig is swollen, and the first
aerial shoots emerge.

Bark _
Brooms form 2 or 3 years after 4th annual ring
3rd annual ring

infection: At the point of infection, !
2nd annual ring

branchlets grow abnormally - i
rapidly. Uninfected portions of the/ e Tstannualfing
tree decline in vigor. After 5to 10 Aerial shoots develo
i p. .
years the broom itself becomes Plants are dioecious. @ :‘rgg ;gfnv:lzf :;gl:ts

chlorotic and dies.
® Prune infected branches. c d
@ Lradicate diseased trees. ontrol

Bush-type broom on older tree.
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Carbon
drain

Plant
mineral
nutrition

* Soil hydrophobicity
* Soil water holding

capacity

Soil aggregate stabilization

<

* Growth/fitness improvement
* Water acquisition

* Drought resistance

* Biotic stress tolerance

* Interplant competition

If parasitic
Plant will
Use
mycorrhizal

resources

Competition with root
pathogens for space and

carbon from

neighbor
— Plant
v v
Root growth and
architecture
° 5
P |
v 4
Microbial | . >
community |7
composition

Redistribution of minerals and carbon in
the ,,common mycelium networks”
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/Outer membrane
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Plasmid




Genetic elements

Primary mechanisms of variation
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TABLE 1 | Poriky st of tho rmasn plant hasts of Jialy Sisicioss and thar X Sestitios subapocks.

Host scientific name Type of infoction EPPOCode Subspecios
Acach s nckdonty ACASA pexca

Acar nutrum noidonts ACRRE mutpiax

Cang Bnonensts Mo cYaL mutpax
Citmibriunain micocara Mror crm nd

Caoncns Miror 1cxca nd

[= 1] Mror 1coa pauca testoosy
Ot sinonsks Major coa pauca

Cofta zp. Major CoFss pauca (BRY
Coftaa 5p. Major COFSS fastittosa (C.Fica)
Cyporocos Wi Weed 1CYPF nd

Forunaia Mror 1oL nd

Liuadamber shyracfua ncidonty LoET mutplay
Modtago satva Mror MEDSA faztifonn

Movus alta ncidontad MORAL monus, (losmor muttplr, sandyd
Moz by ncidonty MORRL festifosa

Nerm okancar Major NEROL =y

Ol aurcposa Major OLVEU pauca ITA, ARG, BRY)
Oday auropacy Major OLVED muttpiax [USA, FRA)
Forsaa amancra noidonts PEBAM nd

Fiatarus oooldonials Mror AJoC mutiplax

Foaoooa Wi Weed 1GRAF nd

Foygais myribes Magor POCAY pauca T
Folygets myritod: Major POCMY muttpiax FRAY)
Fonckus inolsty Mror PMITR nd

Frunus angusitods nchdonts PRNAN nd

Frunus amoniacs Mror PRNAR mutplay

Frunus avum Mror PRNAY pauca [TTAy

Frunus avum Mror PRNAY fastidosn USA)
Frunus coasitra ncidonty PRNGF mutpiax

Frunus domestion Mror PRNDO mutplay

Frunus ducls Mror PRNDU mutplay- istcibes [USA)
Frunus cuos Mror PRNDU pauca [T

Frunus parsica Major PRNPS mutiplax, siisosa
Frunus saiona Mror PRNSC mutplay

Quarous palkusin: Mror QuER mutplax

Quomus it Mror QUERL multplax

Sorghum hakbponss Wi Weod SORHA nd

Sparttum juncoun ncidonty sPu Rstidiosa (USA)
Spavtium Junoourn ncidonis sPuU mutpiay [FRA), peuca JTA)
s amancana Mror LA muaplax

Voocntum corymbosum Mror WCCO muttpiax

Vacchnum wigatum Mror wova nd

Vinaa minor ncidonts v pauca [y

Ve Mror e festifona

WVE intruzca Mror VITLA festiionn

WVRE vinfara Major v fastifosn
VWostningla futoosa Incidonts WESRD pauca Ay

woody plints W Weed 2000P mutpiay

Source: EFO Ghtel Databass (s 400, aopo nttueny XYLEFANGSs), and EFSA Jourma! defabiaso 7 54, 2075 Matr intctons ars hatcatod b botd,
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Distribution Maps of Plant Diseases | Xlellafastidiosalells etal
Compiled by CABI in association with EPPO
Hosts: Grapevine (Vitis vinifera and others), peach (Prunus persica), Citrus, almond

. R (Prunus duicis), lucerne (Medicago sativa), some wild trees (incl. Acer rubrum,
Map No. 262 Edition 5 Issued April 2006 Platanus occidentalis, Quercus rubra, Ulimus americana), other wild plants and weeds.

Present: national record

Present: subnational record CABVEPPO (2006) Xylella fastidiosa. Distribution Maps of Plant Diseases No. 262.
: CABI Head Office, Walfingford, UK.
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Phytoplasmas




VIRUSES and VIROIDS







VIRAL REPLICATION




How does a virus code for all of the necessary proteins
In such a small structure?

2 uf p / 31-L5-4003-DCE_GO4_020

F LAA‘AAAAAA ‘LMAAA‘ AALAAAAAAA

#+
X
G 6 € 6T 6 €6 T 6 g "6 w6 EN6 T

470 490

#-1 urp / 42-L5-40091TS4_BO6_D46
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Some examples of bacteria, phytoplasmas
and viruses present in forests
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Fungal hyphae and mycelium
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asCoQoniuM

perthacial ascoma




Ascomycetes (predominance of n in life cycle)
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Basidiomycetes (Div. Basidiomycota) n+n or rarely 2n is
predominant in life cycle







Pileus G
(Cap) 97",










anamorphic fungi no sexual stage

Cryphonéétria sp










Oomycetes (Div. Oomycota) Kingdom: straminopila
(prev. Chromista)




.. N A
" Asexual










