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Foliar pathogen "
& P J TI‘EEhOlObIOnt Leaf epiphytes feeding on exudates

Leaf endophytes

Saprotrophs of dead leaves

(yp Epiphytic lichen

Saprotrophs of dead twigs

Saprotrophs performing
natural pruning of non
functional branches

Saprotrophs causing heart
(top rot)

Latent fungi in functional
sapwood

s Barkkilling, cankercausing fun g/ Z

Wound colonisers — [

Fungi causing hearot (butt rot)_'"

Pathogens of woody rod

Pathogens of fine rQots__~ ; Endophytes of roots

Saprotrophs decayin
woody roots

Mycorrhizalfungi /
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Trunk cross section = « s o6 O o >

Life stage Seedling to early mature  Fullc late mature Early ancient Mid ancient Late ancient
Apical dominance Dominant Lower functional units are Branch system operates in
free of dominance functional units
Increases in early Mini
Trunk ring width years, then Decreases Decreases  Decreases nimum
decreases, then sustainable
becomes constant
Qurrent annual Constant Decreases Active in local Can remain
1 |nCl'eaSGS onstan regions Of re active In
increment (CA) iterative growth individual trunk
columns

Growth/dieback Minimal Dysfunctional limbs/twigs Crown s’Fa}rts to Advanced crqwn
dvsfunctional due to shading, natural retrench; increased .retrenchr_nent, |
/decay balance ly pruning lower canopy growth; branch dieback;
tissue branch decay and  branch breakage
heart-rot andepicormic

growth; heart

©Lynne Boddy rot

Dominated by
decay of trunks
and woody roots;
tree may die or
rejuvenate as
phoenix growth
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Colonization strategies
1. Heart rots

2. Active pathogenesis

3. Unspecialized opportunisawound colonizers " di

4. Specialized opportunisgilatency

5. Secondary colonizers
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' Nutrient cycling
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Fungal habltat ©Martyn Ainsworn™

Vertebrate habitat: 1000 birds and
mammals worldwide
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cueiy  Click BeetleLimoniscusviolaceus
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A paradox?

A In standing tree trunks most decay occurs in heartwood

A In felled/fallen tree trunks most rapid decay occurs in
sapwood



Do To Do To I

The paradox explained
Functional sapwood v Heartwood

A Inhibitory chemicals

Living cells A Lower water content
High water content A Variable Q/CO, (but
Low O, worse than ambient)
High CO, A C and nutrients

oW nutrient available in wood cell

availability walls



Heartrot fungi: how do they establish in and
leave standing trees?

Dead attached branches

Dead attached branches
with no heartwood

with heartwood
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Heartrot fungi: how do they establish in and
leave standing trees?

Large wounds
exposing heartwood

© David Humpf¥ies



Heartrot fungi: how do they establish in and
leave standing trees?

Embedded stubs of
branchletscontaining
established fungi

inodontiunmtinctorium
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Heartrot fungi: how do they establish in and

Root grafts

‘ ""'\‘? AlanOuten
Sapwood of roots

Mycelial cords and
rhizomorphs



spores land
on wounds
and freshly
cut stumps

stump of tree
colonised

before felling
-
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- ———
mycelial spread mycelial spread mycelial spread to
from colonised tree from colonised sapling via root graft

©Lynne Boddy  Viaroot graft stump via root graft
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AExtremely selective “dFistulinahepatica - %
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arlaspecies
Daedaleaguercina

" Fistulinahepatica
B Ganodermducidum
Ganodermaesinaceum

Hericiumspecies
Laetiporussulphureus
| Inonotusdryadeus

. Perennipordraxinea

& Phellinugobustus

Stereungausapatum



Ascocorynesp.

Peniophorasp.

Eutypellasp.

Fistulinahepatica

Ophiostomasp.
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Heartrotters of beech



