a disease that Is caused
by a pathogen which can spread
from a diseased to a healthy host.

a disease that Is
caused by an environmental or host
factor. It Is not spread between a
diseased and healthy individual.



. coexistence of pathogen, hosts,
and host communities for long periods
of time

. diseases that suddenly
become significantly prevalent or more
relevant



“Native diseases’:

o |NAIGENOCUS MICKORES
o PlantteCOSYSIEMS Nave CO-EVOIVEd o LeSISTance

o NativVe diseases are aniimperiant:cempenent ol
[OrEeStECOSYStEMS



“Roles of native diseases’:

hinfnatural pepulatieNS O tLEES
@ptimalfallocation eiirESOULCES
Selectioniforageneticallydiverse hostpepulation
Viartain: thee ranges

SUCCESSIoNsnUtHEnt cycling



* Reduced growth
* Reduced fecundity
* Plant death
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Influences on forest stand dynamics
Competition
Succession
Diversity

Nutrient cycling

Fire

Habitat creation



Mountain hemlock forest in Cascades of Oregon




Host: Tsuga mertensiana

Pathogen: Phellinus welrii
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Regeneration of pines (firs, alder, etc.) in P. welrii
Infection center but not hemlock







How do native diseases
enhance diversity

If host-specific, diversity is enhanced

If resistance to pathogen is quantitative, there will be
an interaction between microhabitat and fithess,
plants that are not as healthy will be taken out early,
Increasing system productivity in the long run

Even if plant specifically resist pathogen, R gene has
a cost and even if strongly selected, almost never is it
exclusively selected

Mother contagious to progeny: Janzen-Connell
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Fig. 2. The proportion of seedlings of Platypodium elegans dying
from damping-off disease in the distance-density experiment.

Values represent totals summed for 4 replicates of a given treat-
ment. The total mamber of seeds germinating is given above each

bar. Shaded bars represent high density quadrats; unshaded bars
represent low density quadrats

Pathogen mortality of tropical tree seedlings:
experimental studies of the effects of dispersal distance,
seedling density, and light conditions

Carol K. Augspurger and Colleen K. Kelly . .
Department of Plant Biology, University of Illinois, Urbana, IL 61801, USA Oecologia (Berlin) (1984) 61:211-217
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If: Pathogens are host-specific







Density Dependence

Counterweights to numerical effects

Disease and competition

Dispersal and Local Adaptation



* Most studies have shown a positive
relationship between density and
disease incidence

— Shorter distance to be covered
— Potentially limiting resources

— However there are examples that show a
different pattern, in particular for diseases
that are vectored, and for diseases that
require an alternate host



« Disease = damage, but communities will compensate

— Disease reduced number and size of survivors,
but at maturity disease-infested plots had the
largest trees

— Survivors produce more seed

« Cross generational effects
— Diseased mothers will produce inferior seed

— Diseased mothers will generate progeny that is more
resistant to that disease



More competition = more stress=more disease

Disease reduces competitivity, by reducing growth
and abllity to use light. Effect is larger than damage

Apparent Competition: a generalist pathogen reduces
growth of two hosts, but allows for the second host to
coexist

Soil feedbacks: Negative feedbacks: build-up of soll
pathogens with growth of same species (reason
behind need for crop rotation. The more limited the
dispersal of the pathogen, the stronger the effect
(that’s why effect is measurable for soil pathogens).
The more important sexual reproduction is in hosts ,
the slower theeffect



