ANNOSUS ROOT DISEASE

State Forester Forum

Introduction

Root diseases are the most damaging native
forest diseases in northern Idaho, and are also
the most difficult to manage. Infected trees
suffer reduced growth, mortality, and
increased susceptibility to bark beetles. At the
stand-level, root diseases reduce timber
volume and stocking, alter the rate and
direction of forest succession, and interfere
with short and long-term forest management
objectives. Root diseases are caused by fungi
that infect and decay tree roots, causing a loss
of both root system function and structure.
Loss of root function gradually weakens and
Kills trees. Loss of root structure results in
windthrow of live trees and accelerated
collapse of dead trees.

The most important root diseases in Idaho are
annosus root disease, Armillaria root disease,
and laminated root rot. Any combination of
these diseases, referr
compl exes, 0 may be fou
the same stand or even on the same tree.
Annosus root disease, caused by the fungus
Heterobasidion annosum, can be found
throughout Idaho. In addition to Armillaria root
disease and laminated root rot, it is an

important consideration in forest management
planning in northern Idaho. It may also affect
long-term management of ponderosa pine.

the spruce S-type and the pine P-type.

Conifer species vary in their susceptibility to
the S- and P-types, and disease incidence and
severity vary greatly by host and forest type.
Spore infection occurs on fresh basal wounds
and fresh stump surfaces of susceptible trees.
Infection in pine is usually limited to stump
surfaces, while infection in other species
occurs via both stump surface and basal
wound infection.

On stump surfaces, the fungus can colonize
the woody tissue and grow down into the
roots, but not all surface infections reach the
roots, since many variables affect growth of
the fungus. Once in the roots, it can infect
roots of adjacent mature leave-trees or
regenerating trees at root contacts and grafts
by growth of ectotrophic mycelia. This fungus
does not grow freely through the soil, but it can
survive for several decades in large roots and
stumps and cause disease in consecutive
generations of forest (Figure 1).
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Figure 1. Annosus root disease mortality adjacent to
5 . a hollow ponderosa pine stump. (Photo from USDA _
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The long-term presence of inoculum, or fungus-
infected woody tissue, makes root disease
management very difficult. If the roots of non-
infected trees contact the infected roots of a living

or dead tree, the fungus can grow onto the non-
infected root, perpetuating the disease. As root
disease spreads from tree to tree, it can form
centers of infection where many, but most often

not all, of the trees are symptomatic or dead.

These areas of concentrated damage are referred

t o raa disBase centers. 0 Numer ous
root disease centers may be dispersed randomly
throughout a stand. In many instances, the
di sease occurs in a
scattered individual Douglas and true firs.

Adif

Annosus root disease centers vary greatly by
fungus Atypeodo and forest
commonly, alone or in conjunction with large
Armillaria root disease and laminated root rot
centers, in northern ldaho. Infection centers in
ponderosa pine, when they occur, are often
centered on large pine stumps from previous
harvests (Figure 1). Damage in this instance
tends to be limited to small spots in sapling and
pole-sized stands. Annosus root disease in older
ponderosa pine, particularly on dry sites, can
result in scattered mortality or predisposition to
bark beetles.

There is no evidence that fire has any significant
ficl eansingodo effect on th
annosus root disease. Stumps producing fruiting
bodies of H. annosum, patrticularly if well-decayed
and dry, may be consumed by fire, as would well-
decayed root channels, but most of the
underground inoculum will not be impacted to a
large extent.

Hosts

P-type Heterobasidion annosum

e Highly susceptible: Ponderosa pine and

western juniper.

e Least susceptible:
annosus

All other species.

S-type Heterobasidion annosum

fuseodo distribution,
e Highly susceptible: Douglas-fir, grand fir,
and subalpine fir.
type. They are found

o Western hemlock,
western redcedar,
white pine, and

spruce.

Moderately susceptible:

o Western larch,
ponderosa pine, and

lodgepole pine.

Least susceptible:

Identifying Annosus Root Disease

eDesciiptioasragdrintages ¢f rodt diseaser | u m
sympt omati c
to Diseases and Insect Pests of Northern and
Central Rocky Mountain Conifers. 0 Root
cause gradual loss of root function and structure,
an effect reflected in the symptoms that develop in
infected trees (Figures 2 & 3). Symptoms of
annosus root disease include:

Reduced terminal and lateral growth over a
span of several to many years
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e Thinning of the crown, often proceeding from
the bottom up and inside out
o Off-color or chlorotic (yellowing) foliage and
e a flush of small conesg, referred to as fAstress
cones, 0 which can pergist after the tree dies.
Key point: A general rule-of-thumb
is only about half of all root disease-
infected trees can be detected by
above-ground symptoms at any one
time.
Figure 3. Typical root disease crown symptoms in Doug-
las-fir. (Photo by Susan K. Hagle, USDA Forest Service,
www.forestryimages.org)
The size of an infected tree will affect expression of
disease symptoms. Larger trees, with more
expansive root systems, will develop symptoms
more gradually than a sapling or seedling, which
may succumb relatively quickly and develop few if
any crown symptoms. Large trees may not show
symptoms for years after infection until much of
their root system has been compromised. Any
susceptible tree within 30 feet of an infected tree is
likely infected.
Incipient, or early, decay caused by annosus root
disease can be seen on stump surfaces or within
roots of live trees as yellow-brown to red stain,
depending on the host (Figure 4).
Advanced decay is generally a white, stringy, or
spongy mass often containing small black flecks
. . , that run parallel to the grain (Figure 5). Decayed
Figure 2. Annosus root disease symptoms in mature wood of subalpine or grand fir will tend to separate
ponderosa pine along the annual rings and have small pits on one
side of the delaminations.
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