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Review of Armillaria species in North America

Armiflaria can be divided into 3 classifications

“Good” Armillara NABS II1, V, VII, X, and XI
primary saprophytes

Unknown NABS Il and NABS IX
pathogenicity

(NABS = North American Biological Species)



Armillaria species found on Nutrition Co-op plots
throughout the Inland Northwestern United States.

- primary pathogen
NABS | — Armillaria ostoyae

Common
Known as a highly virulent pathogen of conifers
Causes tree

Causes tree (often with no apparent visible
symptoms)



Armillaria species found on nutrition co-op plots
throughout the Inland Northwestern United States.

“Good” Armillaria — primary saprophytes
NABS Il — Armillaria calvescens
NABS V — Armillaria sinapina

NABS VII — Armillaria gallica

e Closely related species
e Common
e Low pathogenicity; 5-10% found as bark fans

e Most individuals show no sign of pathogenicity and
may be beneficial for tree growth and or protection.

e Difficult to identify




“Good” Armillaria — primary saprophyte
NABS X — currently unnamed

Common
Low pathogenicity; 5-10% found as bark fans

Low level pathogenicity of NABS X may be attributed
to NABS X x NABS II1,V,VII hybrids

Most individuals show no sign of pathogenicity and
may be beneficial for tree growth and or protection.
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All species of Armillaria form rhizomorphs.

Most rhizomorphs are found on the surface of a root, some grow

freely through the soil, and others can be found under the bark of a
highly infected tree.

Presence of rhizomorphs does not necessarily indicate pathogenicity
of an Armillaria individual.
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Bark fans from live trees indicate high pathogenicity
of an Armillaria individual.

Dead trees with bark fans do not necessarily indicate
a pathogenic Armillaria individual.
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Wood samples are usually taken from trees that have
recently been killed or are infected with a
pathogenic Armil/laria individual.

Often dark lines known as zone lines can be seen In
Infected wood.
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Types of information collected from
Nutrition Co-op sites

Isolate ID

Location

Host Species

Collection Type (Bark Fan, Rhizomorph, or Wood)
Host Status (Dead or Alive)

Habitat Type

Fertilization Treatment

Species ID

Rock Type
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Huckleberry

Flat 14

Abjes Grandis / Clintonia unifiora - Physocarpus malvaceus phase
Grand fir / queen cup beadlily - ninebark phase

Abjes Grandis / Spiraea hetylifolia
Grand fir /spiraea §

XD L X.X x
@ : Plot 7 A Y
Plot 9
@ C%: 4 & [+ I
‘e

Flat 12 Dﬂ

Genet 1 HABS | A, ostovae

Abies Grandis / Physocarpus makraceus - Physocarpus malvaceus phase FRnstz NABS %

Grand fir / ninebark phase - ninebark phase

Fenet 4 NABS VI comples
Bark fans on dead trees

Bark fans on live trees

huck leberry comers

l:::' Fenet 3 NABS VI comples
&
*
®
x

huck leberry centers




Soldier Creek
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e NABS X may have important interactions with A. ostoyae
on specific sites that may be beneficial to tree health.

e \What factors may have contributed to the evolution of
NABS X and what management practices can maintain
NABS X on sites threatened by A. ostoyae ?



Factors that may benefit NABS X

e Ash caps — NABS X may be adapted to survive in ash cap
rich environments.

e Fire — NABS X Is thought to occur deeper in the soil than
other Armillaria species and this may enable it to better
withstand fire events. Fire may also provide nutrients to
the soll that NABS X prefers.

e \WWhite pine — NABS X Is commonly found where there Is
white pine and may be especially adapted to white pine
ecosystems.



4+ NABS X
S Historic White Pine Range




Management practices that

may help maintain NABS X

e Prescribed burning

e Planting white pine

e Fertilization (?)
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These regions of rDNA repeat many times

Nuclear
) PR 5.8S ) . _ Small
44 Nuclear Small rDNA HESY 1\ B Nuclear Large rDNA IGS-1 B8] 1GS-2 il

We amplify all the repeats of the 1GS-1 region for a
given isolate, then we obtain an 1GS-1 region sequence



Phylogenetic tree showing genetic diversity of
Armillaria ostoyae

NC588 N.ldaho - Soldier Creek
NC542A N.E.Oregon - Enterprise
NC435A N.ldaho - Stanton
P416A N.ldaho - Stanton

NC403 N.ldaho - Stanton
NCG666A N.ldaho - Dick’s Creek
P2399 N.ldaho - Priest River
NC436A N.ldaho - Stanton

NC94 N.ldaho - Huckleberry
NC435B N.ldaho'- Stanton
P4352/N.ldaho - Priest River
P4168 N.Idaho - Stanton Group B
NC1126 N.ldaho - Whiskey

NC436B N.ldaho - Stanton

NA142 S.\W. Washington - T.1. Munger.

NC542B N.E.Qregon - Enterprise

NC666B N.ldaho - Dick’s Creek

Group A

NM120A New.Mexico - Jemez GrOU p C
NM115 New.Mexico - Jemez

P255A N.ldaho - Priest River

HUA9242 Japan - Terashima et al. 1998

NM120B New.Mexico - Jemez

P255B N.ldaho - Priest River GI’OU p D
OR1 W.Oregon - Deschutes




Asahikawsa, Japan

(On Orchid plant)
Terashima et al. 1993

NABS | - A x B hybrid
NABS | - A x C hybrid
NABS | - B x C hybrid




Management Practices
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Each species, hybrid, or grouping of
Armillaria may occupy different preferred
habitat type ranges.

Habitat Type Is based on

Moisture
Light
Temperature
‘ Soll Characteristics
Rock Types



Armillaria is a primary driver of forest ecosystems
INn the Inland Northwest.

Not all Armil/laria species are the same and not all
Individuals from the same species are the same.

Management decisions on sites where Armil/aria is

a problem are likely to be site specific and should
Include the consideration of which Armil/laria species
are present as well as habitat, soil, and rock type
conditions.
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