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The disease triangle
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Pathogen

« Change in existing plant-pathogen interaction
 Create novel plant-pathogen interaction

Host Environment
~— ~__ Change _— —
Movement Environment Evolution
-Pathogen » Climate change *Selection on
pathogen
Host * A forest structure by uniform hosts

A disturbance regime
*Pathogen hybrids

* Pollution with new host range

- All can create emergent disease epidemics.
- When and where are each more important?



Rizzo & Garbelotto 2003

Sudden Oak Death
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Pathogen needs

Modes of change

-Reproduce
-Disperse
-Find more suitable hosts

Ecological (movement)

Evolutionary
- host acquisition
- environmental conditions

Emergent disease scenarios

Introduced pathogen
-specialized on a common host
-specialized on a rare host
- with broad host range
- restricted by environmental conditions
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Strong selection pressure
to acquire new hosts
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*Strong selection pressure
to acquire new hosts

*More likely to acquire:
--closely related hosts?
--abundant hosts?

*Suitable host DW ﬂ
(preadapted)
» Appropriate

environment

Narrow host range
-dispersal ability of pathogen
-density of susceptible host
-environmental heterogeneity

- USDA database for fungi

- all fungi on Coast Live Oak

- all recorded host spp. for those fungi
in CA coastal forests

- phylogenetic distance among hosts



Verbena sp.
Proboscidea sp.

Pinguicula sp.

Verbascum sp.
Hippuris sp.
Plantago sp
Salvia sp.
Chilopsis sp.
Carlowrightia sp.
Fraxinus sp.
Ipomoea sp.
Cuscuta sp.
Datura sp.
Gentiana sp.
Asclepias sp.
Apocynum sp
Pholisma sp.
Cynoglossum sp.
Phacelia sp.
Garrya sp.
Valeriana sp.
Dipsacus sp.

Pittosporum sp.
anicula sp.
Aralia sp.

Menyanines sp.
Campanula sp,
Ilex sp.

Menizelia sp.
Sarracenia s;

fyrax sp.
Primula sp.

Simmondsia s
Phytolacca sp.
bronia sp.
Sesuvium sp.
Opuntia sp.
Anredera sp.
Portulaca sp.
Glinus sp.
Amaranthus sp.
Salicornia sp.
Silene sp.
Armeria sp.

Tamarix sp.
Frankenia sp.
Drosera sp.
Epilobium sp.
thrum sp.
unica sp.
Eucalyptus sp.

Limnanthes sp.
Reseda sp.
Isomeris p.
Brassica sp.
Koeberlinia sp.
Batis s
Tropaeolum sp.
Dirca sp.
Cistus sp.
Hibiscus s

Fremontodendron sp.

Ruta sp
Melia sp.
Castela sp.
Bursera sp.

Acer sp
Aesculus sp.

Elaeagnus sp.
Ceanothus sp.

Cannabis sp.

Rosa sp.

Cucurbita sp.
Datisca sp.

Viola sp.

Linum sp.

Bergia sp.
Euphorbia sp.
Hypericum sp.
Salix sp.
Euonymus sp,
Oxalis sp.

Larrea sp.
Krameria sp.
Geranium sp
Vitis sp.
Lithophragma sp.
Ribebsp. "
Crassula sp.
Haloragis sp.
Paeonia sp
Arceuthobium sp.
Comandra sp.
Gunnera sp.
Platanus sp.

Berberis sp.
Ranunculs sp.
Pilostyles sp.
Umbellularia sp.
Calycanthus sp.
Anemopsis sp.
Adistolochia sp.
Scheuchzeria sp.

Zannichellia sp.
Lilaea's
Alisma sp.
Najas sp.
Arum sp.
Lemna sp.

Iris sp.

Corallorhiza sp.

Juncus sp.
Scirpus sp.

Eichhornia sp.
Commelina s

Ceratophyllum sp.

Plant species sharing fungi with Quercus agrifolia in California

Sambucus glauca

= Asterids

Baccharis piluaris

Of 70 fungal spp.
on coast live oak:

0% close relatives
of remainder, most
on common associates

Cornus californica

Cornus glabrata

Cornus nuttalli

Arbutus meniesii

Rhododendron calforicum
Rhododendron macrophyllum
Rhododendron occidentale

Rhododendron urk

Ericales

Avtosahyos pata
Fouquieria

Avtostaphyos unk.
splendens

Juglans regia

Crossosoma sp.

Fagales

An introduced pathogen with a
broad host range may be

Oaks | preadapted to an unpredictable
set subset of local hosts,

Quercus palustis
Quercus phellos

& depending on what taxa were
common in its original range.
| —_ Legumes



Selection for environmental tolerance

White Pine Blister Rust
McDonald & Hoff 2001
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Restricted by environmental conditions

*Suitable host

(preadapted)

* Appropriate
environment



Movement

Change Environment
Evolution of host range

Parker, I.M. and G.S. Gilbert. 2004. The evolutionary ecology of
novel plant-pathogen interactions. Annual Review of Ecology,
Evolution, and Systematics. 35: 675-700.

G.S. Gilbert and 1.M. Parker. 2005. Invasion and the regulation of plant
populations by pathogens. In M.W. Caddotte, S.M. McMahon, and T.
Fukami. Conceptual ecology and invasions biology: reciprocal
approaches to nature. Kluwer Academic Press.

Gilbert, G.S. 2002. Evolutionary ecology of plant diseases in natural
systems. Annual Review of Phytopathology 40:13-43.



