LAMINATED ROOT ROT

Introduction

Root diseases are the most damaging type of
native forest disease in Idaho north of the
Salmon River. They are also the most difficult
to manage. Infected trees suffer reduced
growth, mortality, and increased susceptibility
to bark beetle attack. At the stand-level, root
diseases reduce timber volume and stocking,
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 ones. The most
important root diseases in Idaho are laminated
root disease, Armillaria, and annosus root
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rots. Any combination of the fungi that cause
these di seases, refer
compl exes o, may be fo
or even on the same tree. Laminated root
disease, Phellinus weirii, can be found across
northern ldaho with Douglas-fir and true firs.
The disease is not known to occur south of the
Salmon River.

Key Point: Like Armillaria, variation in
host resistance to laminated root disease is
not expressed before approximately age
15 to 20. Prior to this age, conifer species
are considered equally susceptible.
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Conifer Susceptibility to Laminated
Root Rot

e Highly susceptible: Douglas-fir and grand
fir

e Moderately susceptible: Western red
cedar, western hemlock, and subalpine fir

e Least susceptible: Western larch and
pines

e |Immune: Hardwoods

Biology

Phellinus weirii infrequently produces spores
from fruiting bodies on the underside of
infected, downed trees and upturned roots. An
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ndiliccdssful spdredinfestionnsecallédta @lond or
fgenet 0. Because r el
across a given piece of ground, spore-spread
is considered a relatively rare event and not
important in the management of P. weirii.

The main mode of spread of P. weirii is tree-to-
tree via live root contacts or grafts. When P.
weirii infects a root, it grows along the root
surface and eventually penetrates the bark to
the cambium, initiating decay. The early, or
incipient, stages of decay, cause a staining on
the stump surface which is readily visible when
infected trees are cut (Figure 1).
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Figure 1. Staining on fresh stump surface due to
incipient decay.

The fungus kills living tissue of infected trees but
is known to survive for over 50 years in large
roots and stumps of dead trees. The fungus
survives for considerably less time in smaller
roots. It is the long-term presence of inoculum,
or fungus-infected woody tissue, that makes root
disease management difficult. When roots of
uninfected trees contact the infected roots of a
living or dead tree, the fungus grows onto the
uninfected root, and the disease is perpetuated.
The ability to occupy a site for decades and
cause recurrent disease in consecutive forest
generations is why root disease is often referred
to as a fAdisease of

As root disease spreads from tree to tree, it can
form roughly circular centers of infection where
many of the trees are symptomatic or dead.
These areas of concentrated damage are
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Figure 2. A root disease center.

Laminated root rot spreads outward an average of
one foot per year, and centers can expand to tens
of acres. Numerous root disease centers caused
by laminated root rot may be dispersed randomly
throughout a stand. Not all diseased areas are

delineated by obvious root disease signs. In some

i nstances, the di sease
distribution, where individual or small groups of
trees are affected across the entire area.

Wildfire will have little effect on laminated root rot
because inoculum is protected underground. As
fires often change the stand composition to seral

sspeciesgolerant of root disease, such as western
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larch and pines, the impact of P. weirii is
significantly reduced.

Recognizing Root Disease in a Stand

2) .

Stan)d-l e veghatufes6 can ai d in
presence of root disease. Root disease centers
are the most obvious (Figure 2). Variously aged
shags and trees with symptomatic crowns will be
dispersed in and around such centers or diffusely
throughout a stand. Death of susceptible species
causes gaps in the overstory canopy, which

promote conifer regeneration, most often of mid- or

late-successional disease-susceptible species, or
growth of brush. Brushfields can occupy such
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sites for decades until conifers regain a foothold.
Small hardwood groves, such as aspen, birch, or
maple, can be a clue that laminated root rot has
had a long-term presence on the site because
hardwoods are immune.

Trees infected or killed by root disease lose
structural support as large roots decay. When
trees uproot, these decayed roots break off near
the root collar. The root collar, stubs of decayed
roots, and attached soil that come from the
ground when trees fal/l
wadsodo or Aroot ballsodo a

laminated root rot (Figure 3).
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Figure3. A Ro ot Caused by

Downed trees in root disease centers can be
distinguished from windthrown trees by the
pattern they form. Windthrown trees that go
down in a storm will fall, for the most part, in the
same direction. In contrast, trees that fall due to
decay caused by laminated root rot will fall at
different times and directions, with or without
wind.

Bark beetles and root diseases are closely
associated. The reduction in tree vigor and
changes in tree physiology caused by root
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disease can make them more attractive to bark
beetles. Larger trees experiencing infection over
longer periods are more likely to be attacked.

When searching for reasons why trees have died, a
diagnosis of bark beetles should be followed by an
examination for root disease. This may be difficult,
however, as beetles often kill trees while evidence
of root disease is still subtle.

Identifying Laminated Root Rot

referred to as fAroot
symptomati c tr eeAFiedd&unidelhoe
Diseases & Insect Pests of Northern and Central
Rocky Mountain Coniferso . Foresters
landowners should always have this guide on hand
when diagnosing forest insect and disease

problems.

Root diseases cause gradual loss of root function
and structure which include:

e reduced terminal and lateral growth over a span
of several years

e crown thinning, often proceeding from the
bottom up and inside out
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e slight to heavy resinosus (pitch-streaming)
around the base of the tree

e fl ushes of
coneso, whi
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e wood decay with unique features characteristic
of each root disease.
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