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Environment

What is a Disease ?

Time
Pathogen Host

An interaction between a host, a pathogen,
and the environment that results in some
sort of malfunctioning of the host

What causes disease?

» Fungi »Bacteria/Viruses
»Parasitic plants »Nematodes




Roles of Forest Diseases

Most diseases are native.

A main driver of forest succession,
structure, and composition.

"Outbreak” = response to forest
conditions, host availability, and
environmental conditions.

The best way to deal with most diseases
is to prevent them through sound
management.




Types of Diseases

Diseases are of ten grouped by part of tree
attacked

~Root diseases

~ Stem/Branch diseases

~Cankers
- Dwarf mistletoes

~Decays
~ Foliage diseases




Root Diseases

» Caused by fungi that live underground

~Usually the oldest organisms in the forest -
often thousands of years old

~ Attack and kill tree roots
~Limiting water and nutrient uptake

~ Cause decay in roots and butt
~Weaken trees
~Cause windthrow & breakage

~ Difficult to manage
» Extremely widespread
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Primary spread

~ After a fire or
harvest, the fungus
will live in dead

r roots until a new

7 generation of trees

v is available.
Ve | 7% » All conifers are
A womannoer  susceptible to this

type of infection
when they are very

young (up to about
20 yrs. old).




Primary spread - stump to tree
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Secondary spread from
free-to-tree

When tree root systems are large enough, the
fungus can move tree-to-tree across roots.



Tree-to-free spread throughout the
life of the Douglas-fir, grand or

subalpine fir stand
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How do you know when you




Characteristics of Stands
with Root Diseases

~ Trees in various stages of decline

~Disease spreads from tree to tree via
root contacts

—~Trees die over time - not all at once

~ Susceptible species are affected;
Tolerant species are less affected

» Dead/dying trees groups or scattered

~ Root diseased trees often attacked by
bark beetles




Root Disease Pattern of Mortality




Symptoms of Root Disease

Off-color foliage  Thinning Cre
Short growth i




Major Root Diseases

~Armillaria root disease

»Laminated root disease

» Annosus root disease



Armillaria Root Disease

~Major Hosts: Douglas-fir, grand fir,
subalpine fir

~QOther Hosts: Most other conifers

Generally, a rapid killer of trees of all
ages.



Armillaria Root Disease

~Basal pitching common

~Mycelial (fungal) fﬂns under hnrk
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Armillana

Fans in
FPonderosa




Armillaria Root Disease




Laminated Root Disease
of Douglas-fir and grand fir

~ Major Hosts:
Douglas-fir,
grand fir

» Minor Hosts:
subalpine fir,
western
hemlock




Laminated Root Disease

Cream and golden colored fungus on outside
of root bark




Laminated Root Disease

Laminated and pitted decay
b RN




Laminated Root Disease

Setal hyphae associated with decay




Annosus Root Disease

Two important types in Idaho:

~ Pine-type hosts: mostly ponderosa pine

—Infects surface of freshly-cut pine
stumps
~ Fir-type hosts: Douglas-fir, grand fir,
subalpine fir
~Root to root spread similar to Armillaria

—also causes butt root in western hemlock

Engelmann spruce, western white pine and
western redcedar




Annosus Root Disease

Most diagnostic: the presence of conks
In stumps
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Annosus Root Disease

Early stage

of decay = L
red-brown B o
stain ey
(Douglas-
firyor
red-purple ﬂ

(firs




Annosus Root Disease

Advanced decay
= irregular white
Fucke.fs, black
flecks, stringy &

spongy



Root Disease Scenario

» Fire suppression allowed root disease
susceptible species to dominate sites

~ White pine blister rust removed
western white pine

~ Growth of western larch and pine
slowed because of competition

~ Selective logging removed root disease
tolerant species (PP, WWP, larch)




IPNF Changes in Forest Composition
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Root Disease Management

. Monitor & identify:
Root disease is sneaky!!

2. Favor tolerant species:
Larch & pines!

3. Change species:

If root disease is severe and tolerant species
are not present in stand - Species Conversion.




White Pine Blister Rust




History

~ Exotic pathogen

~ Native 1o
EurAsia

~ Imported 1910
from France

~ Arrived in
Idaho via air
currents ~1919




What is White Pine
Blister Rust?

» A rust fungus (Cronartium ribicola)

~Complex life cycle
- "Obligate Parasite”
— D spore stages

— Requires 2 hosts to complete life cycle
« S-needled pines
- gooseberries/currants (Ribes)

— Takes years to complete life cycle
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Life Cycle




Life Cycle

Summer: Fall:
intensifies on Ribes infects needles




Branch swellings/discoloration




Sporulating Cankers

easiest positive diagnosis




ST it o

Applying water to cankers
makes them easier to see





















































































